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Executive Summary 
 
 
 
This project performance evaluation report (PPER) presents the findings of an 
independent evaluation of the Karnataka Urban Development and Coastal 
Environmental Management Project (KUDCEMP), supported by the Asian Development 
Bank (ADB).  A mission visited project sites in October 2015. 

 
ADB approved a $175.0 million loan for KUDCEMP on 26 October 1999. The original 
ADB loan was reduced in 2002 by $30 million to $145.0 million, at the borrower’s 
request. The total project cost incurred was $240.87 million, of which ADB financing 
was $145.0 million (60% of project cost). The loan was closed in November 2009, four 
years later than planned at appraisal. 

 
The purpose of the project was to improve urban infrastructure, operation and 
management, and resource mobilization in 10 project cities along the west coast of 
Karnataka, namely Ankola, Bhatkal, Dandeli, Karwar, Kundapura, Mangalore, Puttur, 
Sirsi, Udupi, and Ullal. The project had six components: (i) capacity building, 
community participation and poverty reduction (3% of actual project cost); (ii) water 
supply systems rehabilitation and expansions (27%); (iii) urban environmental 
improvement through sewage systems (31%); (iv) street and bridge improvements 
(10%); (v) coastal environmental management (2%); and (vi) implementation assistance 
(11%). 
 
ADB prepared a project completion report (PCR) in November 2012. The Independent 
Evaluation Department (IED) finalized a PCR validation report (PVR) in November 2014. 
Both the PCR and PVR rated the project successful and recommended the preparation 
of a PPER in 2015. 

 

A. Overall Assessment  
 

The evaluation rated the overall project performance successful, based on subratings of 
the project’s relevance, effectiveness, efficiency, and sustainability.  

 
The evaluation rated the project relevant. The project helped address the development 
challenge that many cities in India have faced over the past two decades due to 
urbanization. These include unsafe water supplies, poor sanitation, improper solid 
waste management, and growing slum areas. The project was consistent with ADB’s 
integrated approach for urban infrastructure, which combines water, sanitation, waste 
management, and other urban infrastructure to achieve greater impacts.  

The project had some innovative features. KUDCEMP was one of the first ADB-
supported projects in India to adopt a participatory approach during its 
implementation through its Community Awareness and Participation Program (CAPP) 
component. It had a municipal reform program that complemented the infrastructure 
investment. It introduced public-private partnership arrangements to operate project 
facilities such as sewage treatment plants and landfills.  

Despite these innovative features, the appropriate integrated approach and the clear 
needs, the project had some design shortcomings. The project scope was very broad. It 
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comprised a wide range of outputs in as many as 10 cities across a wide geographic 
area and at a considerable distance from the executing agency. The project should have 
concentrated on water, sanitation, and waste management for its subprojects and 
covered fewer cities. Complex project implementation arrangements were required for 
the various subprojects, which stretched the ability of the executing agency, the 
Karnataka Urban Infrastructure Development and Finance Corporation (KUIDFC), seated 
in Bangalore, to plan, design, monitor, and implement the project on behalf of most 
municipal governments.  

The PCR reported that the project preparation was based largely on secondary data and 
limited stakeholder consultation. Consequently, several changes in scope of the project 
design had to be made during implementation in response to public dissatisfaction 
with intended project outputs and land acquisition for sewage pipes and project 
facilities. While such changes are normal for large urban projects, changing politics at 
the city level complicated implementation of KUDCEMP. During project 
implementation, some city councils, which were not involved during project 
preparation or which changed in their composition during project implementation, 
refused to assume ownership of some of the agreed civil works. This proved 
challenging when the project closed and assets needed to be transferred to municipal 
governments. 

The evaluation rates the project effective. All project outputs were built and 
commissioned as planned at appraisal, except for one sewage-treatment plant in 
Mangalore, which was built but not commissioned because it had not been connected 
to the power grid at the time of the evaluation mission, 6 years after project 
completion (it is now connected). Municipal governments are now operating the 
facilities, most of which are well maintained and functioning.  

The project is assessed borderline efficient. Thirty four out of 42 project components 
had a recalculated economic internal rate of return (EIRR) higher than 12%; 29 of these 
are water supply, roads, and bridge components. Sewage and solid-waste components 
have been less efficient, with more than half of them having EIRR below 12%. The 
project was completed in November 2009, four years later than planned. This was due 
to the fact that the government delayed loan effectiveness by 12 months, renegotiation 
of on-lending agreements with city governments took 18 months, and the need to do 
re-appraisal and stakeholder consultations took another 18 months.  

This evaluation rates the project less than likely sustainable. Six years after the project 
was completed and handed over to the municipal governments, the project investment 
continued to require subsidies for operation and maintenance (O&M); water and 
sewage tariffs remain low. Most of the 10 municipal governments still charge water 
and sewage tariff below the level required to meet the weighted average cost of capital 
of 3.3%.  

This evaluation rates the project impact significant. KUDCEMP has improved basic 
urban services for people in the project coastal towns in Karnataka, particularly in 
water supply, sanitation and solid-waste management. The PPER’s assessment of the 
project suggests that the impact of better quality of services is lower than the PCR 
suggested, and O&M of the landfills poses environmental problems that need to be 
resolved. Nevertheless, this evaluation considers the net impact to be positive. 

ADB performance was considered satisfactory. ADB addressed implementation issues 
and deployed 18 loan-review missions; the project was appropriately administered 



Executive Summary xi 

 

 

from the resident mission in Delhi. ADB could have provided more guidance and 
oversight of consultants during project preparation to ensure better consultation with 
the municipal councils, consumers, non-government organizations, and other 
stakeholders.  

The performance of the executing agency, KUIDFC was assessed satisfactory. This was 
only KUIDFC’s second project since its inception and despite this lack of experience, 
exacerbated by a shortage of qualified consultants available for project implementation 
at that time, KUIDFC managed to establish detailed planning and design, and project 
implementation arrangements. Adequate progress reporting procedures, monitoring 
mechanisms, a grievance redress mechanism, and a project exit strategy were 
successfully employed. These were used as templates for subsequent projects. 

B. Lessons  
 
The key lessons of KUDCEMP are:  
 

(i) Financing for house connections to water and sewage lines may need to be 
included in urban projects in India. The project’s original scope did not intend 
to provide household connections for water and sewage. The participating 
towns/urban local bodies (ULBs) were required to make households responsible 
for their own connections to the new water and sewage system. However, the 
motivation for some households to connect was not strong as they had other 
water sources available, especially for higher-income households. Incentives 
from municipal governments to connect may be needed. Newer projects 
subsequent to KUDCEMP stipulated house service connections as part of new 
systems, reflecting growing commitment from both ADB and the government 
to deliver not only public infrastructure but also more comprehensive services; 
 

(ii) The provision of a continuous water supply in projects needs to be a project 
goal from the beginning, but it can also be a long-term goal if the system is 
very large and 24/7 supply puts a strain on the larger system, or if there is really 
a shortage of water in dry months. Provision of continuous 24/7 water supply 
was not a target output of the project, nor was it a practice adopted by 
municipal governments in Karnataka. ADB should support the provision of 24/7 
water supply on efficiency and non-contamination grounds in cities which do 
not already have large networks, and should ensure that it is a long-term target 
in cities;  
 

(iii) Sewerage systems should have a high priority in countries or regions with rapid 
urbanization but the question whether it is best promoted through sewage 
lines, septic tanks or other solutions should be looked into carefully. Each 
solution also requires awareness programs, to prevent misuse. The benefits 
from the sewerage systems constructed under KUDCEMP are well documented, 
notably preventing water pollution and reducing risks to public health, 
although here and there the use of sewage lines for excess storm drain water 
disposal has led to problems;  
 

(iv) Tariff setting, revenue collection, and public awareness campaigns remain 
essential long-term components of solutions to water and sewerage 
interventions. A chicken-and-egg dilemma confronts local governments in their 
efforts to enforce an appropriate level of water tariff. Consumers are resisting 
tariff increases unless services are improved first. On the other hand, it is 
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difficult for the local governments to improve water services unless revenue 
from the water service is increased. Well designed public-awareness campaigns 
are needed to shift public opinion on this; 
 

(v) Attention should be given to rural water-sharing arrangements during project 
design where urban areas are mixed with rural areas. Although water-supply 
systems were designed to serve urban areas, water distribution pipes often 
pass the outlying rural areas. As part of water-resource-sharing policy at the 
national level, as well as to maintain social harmony, ULBs need to arrange a 
water-sharing scheme with the nearby villages (panchayats). Most ULB charge 
the panchayats a bulk tariff. The evaluation found that the municipal 
government of Mangalore is not able to charge the panchayats for the water 
supply and connections. This results in a high percentage of non-revenue 
water, which affects the sustainability of water services. A recommendation 
based on this experience would be that ADB engages in policy dialogue with 
the national government on how to institutionalize the water-sharing scheme 
between ULBs and panchayats; 
 

(vi) Combining the water supply systems of cities close to one another is preferable 
but this needs good preparation work and also project exit strategies. The 
project initially planned a combined water-supply system for some neighboring 
cities. However, in the absence of clear rules and responsibilities between the 
municipal governments of Udupi and Kundapura, residents did not accept a 
combined water system and related tariff arrangements. Similarly, Ullal 
experienced problems in collecting payment for the water it receives from the 
Mangalore system. As a result Mangalore reduced the supply to Ullal. ADB loan 
covenants need to ensure that before a project is closed and assets are 
transferred, city governments, with assistance from state and national 
governments, resolve all cost-sharing arrangements;  
 

(vii) Implementing an urban project well with many components in 10 cities is very 
challenging. KUDCEMP demonstrated the positive and negative sides of a 
complex urban project. To a certain degree, KUDCEMP’s project scope provided 
flexibility to cater to stakeholders’ varied demands and this increased the buy-
in. At the same time, 14 major outputs (with sub-projects) from 6 components 
in 10 cities reduced the capacity to coordinate, implement, supervise, and 
monitor. The fact that many local authorities were involved in the project 
contributed to the implementation problems. Negotiating the asset handover 
was another challenge during the project closing, as some city councils that 
came into power during project implementation did not agree to take over the 
assets. Finding the right level of integrated approach is important, and ADB 
should spend sufficient time during project preparation to decide the number 
of towns served and components included, and if each town desires a variety 
of interventions. 





 

 

CHAPTER 1 

Introduction 
 
1. Urban growth in India in the 1990s far exceeded the capacity of existing 
infrastructure and municipal services. Karnataka was one of the most urbanized states, 
and its capital, Bangalore, was one of the fastest growing metropolitan areas in the 
country. The state government of Karnataka identified 10 urban centers, along the 
west coast of the state, as priority areas for infrastructure investment.1 The economic 
growth potential of these urban centers was constrained by inadequate urban 
infrastructure, which negatively affected the living standards of the population and the 
natural environment.  
 
2. The government sought ADB support to address infrastructure investment 
requirements. Consequently, Asian Development Bank (ADB) approved a $175.0 million 
loan for the Karnataka Urban Development and Coastal Environmental Management 
Project (KUDCEMP) on 26 October 1999.2 At that time, ADB’s presence in the India 
urban sector was limited. ADB had approved only two earlier urban projects—the 
Karnataka Urban Infrastructure Development Project 3  and the Rajasthan Urban 
Infrastructure Project.4  
 

A. Evaluation Purpose and Process  
 

3. This project performance evaluation report (PPER) assesses the performance of 
KUDCEMP seven years after project completion (in 2009), and sufficient time should 
have passed for the project’s impacts to be fully felt. However, at the time the project 
completion report PCR was prepared, in 2012, some project components had still not 
been completed.5 Given this situation, the PCR and project validation report (PVR)6 
prepared in 2014 recommended the preparation of a PPER.  

4. The PPER also aims to capture lessons for future interventions in the sector. This 
PPER was prepared based on primary and secondary data collected using a mixed 
methods approach. The evaluation team reviewed relevant project documents (covering 
project preparation, implementation, and completion reports), and held discussions 
with concerned project staff in ADB headquarters and in the India resident mission.  

                                                        
1 The 10 towns—Ankola, Bhatkal, Dandeli, Karwar, Kundapura, Mangalore, Puttur, Sirsi, Udupi, Ullal in the 

north, and Ullal—are centers of commerce, industry, and manufacturing. 
2 Asian Development Bank (ADB). 1995. Report and Recommendation of the President to the Board of 

Directors on a Proposed Loan to India for the Karnataka Urban Development and Coastal Environmental 
Management Project. Manila. 

3 ADB. 1995. Report and Recommendation of the President to the Board of Directors on Proposed Loans and 
Technical Assistance to India for the Karnataka Urban Infrastructure Development Program. Manila       
(Loan 141/1416–IND). 

4 ADB. 1998. Proposed Loan Rajasthan Urban Infrastructure Development Project (India). Manila. 
5 ADB. 2012. Project Completion Report: India: Karnataka Urban Development and Coastal Environmental 

Management Project. Manila. 
6 Independent Evaluation Department (IED). 2014. Project Completion Report: Karnataka Urban 

Development and Coastal Environmental Management Project. Manila: ADB. 
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5. Primary data was collected during the evaluation mission in October-November 
2015 through (i) discussions with government officials of state and municipal agencies 
in Bangalore and selected project cities, namely Mangalore, Udupi, Kundapura, Puttur, 
and Ullal; (ii) inspection of project outputs; (iii) focus-group discussions; and (iv) a 
questionnaire survey administered to a sample of project beneficiaries and to a 
comparison group on their knowledge, attitude and practices on water supply and 
sanitation and perceived benefits of the project. The survey sample size was limited to 
206 respondents (116 in KUDCEMP areas and 90 in non-KUDCEMP areas) in four 
project cities (Mangalore, Ullal, Udupi, and Puttur) because of budget limitations.7  

6. The national consultant undertook a supplementary visit in December 2015 in 
Ankola, Dandeli, and Karwar in the northwest of Karnataka to see project facilities and 
meet with local self-help groups.  Due to time and resource constraints, and the wide 

geographic distribution of the project cities across the state of Karnataka, two cities—

Bhatkal and Sirsi in the northern part of the state—were not visited.  

7. The PCR assessed the project to be relevant, effective, efficient, and likely 
sustainable and the overall project performance successful. The PVR conducted in 2014 
largely concurred with the PCR ratings, although the project was assessed borderline 
efficient given implementation delays. The PCR and the PVR assessed the performance 
of the borrower and the executing agency, as well as ADB performance as satisfactory. 
The PCR did not rate the project’s impact, but the PVR rated the project’s impact 
significant.  

                                                        
7 See Appendix 3 for more explanation on the household survey. 



 

 

CHAPTER 2 

Design and Implementation 
 
8. This chapter discusses the project formulation and the rationale behind the 
project. It also summarizes project costs, financing, implementation arrangements, 
procurement, scheduling and design changes, and resource and financing assumptions. 
The chapter also reviews the planned and actual implementation of the project. 
 

A. Formulation 
 

9. Consistent with the national government’s policy and ADB’s country strategy, 
the project sought to reduce poverty and bridge economic disparities through the 
provision of essential urban infrastructure and municipal services. The project was 
aligned with the national government’s 9th Five Year Plan (1997–2002), which was 
focused on poverty reduction and provision of basic infrastructure as the primary goals. 
The government of Karnataka’s 9th Five Year Plan in turn provided the basis for 
designing the project. In line with the national plan, Karnataka’s development plan 
focused on planned urbanization and balanced regional development. The project also 
supported the national government’s policy objectives to devolve functions to local 
government entities and strengthen their overall capacity. 
 
10. The project was formulated at a time when ADB was just beginning to make its 
presence felt in India’s urban sector. As mentioned, the other ADB urban project in 
Karnataka, the Karnataka Urban Infrastructure Development Project (KUIDP), was in 
early stages of implementation when KUDCEMP was being prepared. 
 
11. The project preparatory technical assistance (PPTA), completed in November 
1998,8 was based mainly on secondary data provided by the participating towns and 
the implementing agency and, as acknowledged in the PCR, rather limited public 
consultations. During implementation, adjustments had to be made to align project 
outputs with the outcomes of further public consultation. This process was to some 
extent intentional, since the project was designed to incorporate strong participatory 
mechanisms in order to strengthen project ownership by the beneficiaries and local 
government administrations. However, this resulted in the redesign of some of the 
project components and led to considerable project implementation delays. 
 
12. It was estimated during project appraisal that economic internal rates of return 
(EIRRs) would range from 12% to 27% for the municipal water supply investments, 
12% to 25% for the storm drainage components, and 12% to 31% for roads and 
bridges. The appraisal also concluded that environmental and social benefits would be 
significant, even though these were not directly quantified in the benefit cost analysis. 
The appraisal assessment of financial/fiscal capacity of the urban local bodies (ULBs) 
noted weaknesses, largely due to limited willingness to pay for infrastructure services 
(e.g., piped water connections) among residents. It was assumed that the ULBs’ 
financial capacities would eventually improve to sustain operation and maintenance 

                                                        
8  ADB. 1997. Proposed Technical Assistance for Karnataka Coastal Environmental Management and Urban 

Development Project. Manila (TA 2806 approved on 6 June 1997 for $800,000). 
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(O&M) of the investments because the project would spur economic development, and 
its implementation would strengthen ULBs’ management capacity, while the envisaged 
tariff increase would strengthen their financial capacity. 
 

B. Rationale 
 

13. The purpose of the project was to improve urban infrastructure management 
and resource mobilization in 10 project cities along the west coast of Karnataka. The 
project framework stated the project goals as: (i) improve the quality of life in the 
urban areas; (ii) improve the gross state product; and (iii) improve guided planning of 
urban areas. These three goals were to be pursued through the provision of necessary 
infrastructure and strengthening the urban management and O&M capacities of local 
governments, with a particular emphasis on resource generation (financial, managerial, 
and human resources) and cost recovery, as well as on the mitigation of the negative 
environmental impacts associated with urban and industrial growth in the region.  
 
14. The 10 urban centers at that time comprised 80% of the coastal strip’s urban 
population. The project aimed to improve the living conditions of about 1.2 million 
people and protect the environment and natural resources in these areas. It had six 
components: (i) capacity building, community participation, and poverty reduction; (ii) 
water-supply rehabilitation and expansion; (iii) urban environmental improvement; (iv) 
street and bridge improvements; (v) coastal environmental management; and (vi) 
implementation assistance. The amount and relative size of each component at 
appraisal and project closing are presented in Table 1 below.  
 
15. Capacity Building, Community Participation, and Poverty Reduction ($8.5 
million). Capacity building of local government administrations was to be achieved 
through institutional reform; and training of ULB staff in planning, O&M, and financial 
management. The community participation targeted local communities and the urban 
poor through community-based organizations (CBOs) that raised awareness on the 
benefits of improved water supply and sanitation and the need for tariff reforms. 
Poverty reduction involved the establishment of women’s self-help groups for group 
savings and credit activities, skills training for better job opportunities, and programs 
for entrepreneurship development.  
 
16. Water Supply Rehabilitation and Expansion ($69.0 million). The new and 
expanded water supply and distribution systems (planned for 9 cities) were to improve 
volume and pressure, increase hours of supply and reduce leakage. Related expected 
benefits were a reduction in saline ground water intrusion in the coastal areas and an 
end to the exposure of consumers to pathogens caused by contaminated groundwater 
entering the water systems because of leaky pipes, low pressure and intermittent flow. 
The water production and supply system was also to be expanded by creating water 
treatment plants with the capacity of 121 million liters per day (MLD) so the total water 
production would increase to 212 MLD. Increased water production was expected to 
benefit areas and households experiencing the most severe shortages, especially in new 
developments and low-income areas of the towns. These households needed to buy 
expensive water from private vendors, or fetch water over long distances, or, as a last 
resort, use polluted groundwater. Existing and new connections were to be metered to 
reduce non-technical losses and improve cost recovery, in concert with rationalized 
tariffs. 
 
17. Urban Environmental Improvements ($41.4 million). This component aimed to 
improve wastewater management, including rehabilitation or replacement of sewers 
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and construction of new wastewater treatment facilities; storm water drainage, solid 
waste management (SWM), traffic management, and related municipal services. In 
order to boost the local economy, related facilities such as public markets and 
municipal offices were included. The scope of wastewater management was later 
extended to cover previously unserved areas. 
 
18. Street and Bridge Improvements ($14.9 million). This component was to 
improve transport, traffic flow and road safety, and reduce vehicular emissions through 
the rehabilitation of roads and bridges, and the widening of streets, junctions, and 
footpaths. The project also included the associated roadside drainage and culvert 
works.  
 
19. Coastal Environmental Management ($4.3 million). This component included 
preparation of a coastal resource management and conservation plan for the three 
coastal districts; support for an environmental monitoring program, including 
establishment of air and water quality monitoring stations in the three coastal districts; 
and promotion of coastal erosion protection through mangrove afforestation. 
 
20. Implementation Assistance ($8.8 million). This included incremental 
administration support, equipment and vehicles for implementation, design and 
construction supervision services, and project management services to the project 
management unit (PMU). Project management consultants were recruited to provide 
project management support to KUIDFC.  
 
21. About 30% of project beneficiaries were estimated to be living below the 
poverty line, many of them in slum areas. For this reason, the project included a 
subcomponent on slums, mainly to improve their water supply and sewerage. 
 

C. Cost and Financing 
 
22. The project cost at appraisal was $251.4 million, comprising $93.9 million in 
foreign exchange costs (37%) and $157.5 million in local currency costs (63%), 
including an unallocated amount of $51.0 million. The ADB loan was to finance $175.0 
million (70%), while the Government counterpart was to amount to $76.4 million 
(30%). At the government’s request, the original ADB loan was reduced by $30.0 
million to $145.0 million in 2002 through a reduction in the unallocated amount. The 
actual project cost amounted to $240.9 million, of which ADB financing was $145.0 
million (60% of project cost). Counterpart funds at the loan closing date totaled $95.9 
million (40% of total project cost) against the appraisal estimate of $76.4 million. 

23. There were major variations between appraisal and actual costs for the 
following components: (i) Part C (urban environmental improvements) increased to 
$75.6 million from $41.4 million, (ii) Part D (street and bridge improvement) increased 
to $23.2 million from $14 million, and (iii) Part F (implementation assistance) increased 
to $13.6 million from $8.8 million due to the delayed closing date by almost 4.5 years. 
Table 1 shows the variations between appraisal estimates and actual costs by project 
component. 

24. The project was completed below the original overall project cost estimates (at 
$240.9 million) due to downward adjustments to expenditure in project components 
(i.e., Parts A and B) and the use of contingencies. It was estimated that a total of 2,613 
person-months of consulting services would be required, with 134 person-months for 
international consultants and 2,479 person-months for national consultants. 
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Table 1: Cost Breakdown by Project Component ($ million) 

Component 
Appraisal 
Estimate %       Actual % 

A. Capacity Building, Community 

Participation and Poverty Reduction 

 

8.5 

 

 
3.4 

 

7.3 

 

 
3.0 

B. Water Supply Rehabilitation and 

Expansion 
69.0 27.4 64.0 26.6 

C. Urban Environmental Improvements 41.4 16.5 75.6 31.4 

D. Street and Bridge Improvements 14.9 5.9 23.2 9.6 

E. Coastal Environmental Management 4.3 1.7 5.2 2.2 

F. Implementation Assistance 8.8 3.5 27.2 11.3 

Land Acquisition 7.1 2.8 13.6 5.7 

Physical Contingencies 15.9 6.3   

Price Contingencies 39.1 15.6   

Interest During Construction 42.4 16.9 24.7 10.3 

Total 251.4 100.0 240.8 100.0 

Source: Project Completion Report. 

25. Actual investments in the physical infrastructure components (water supply, 
sanitation, solid-waste management, and roads) came to $156.8 million. The allocation 
of investments by infrastructure components and by location (north and south) is 
shown in Table 2 below. It reveals a large preponderance of water supply and urban 
environmental-improvement investments in the design, with some attention also for 
streets and bridges. The five project towns in the southern coastal strip (Kundapura, 
Mangalore, Puttur, Udupi, and Ullal) accounted for 77% of the investment cost; 
northern towns accounted for the balance—consistent with the Karnataka population 
distribution. The five project towns in southern Karnataka accounted for about two 
thirds of the estimated 2006 state population; the five northern cities accounted for 
the remaining third.  

Table 2:  Distribution of Investment Cost of Physical Infrastructure ($ million) 

Water % Sanitation % Solid Waste % Roads % Total % 

North 15.8 25 6.4 10 1.4 24 11.8 51 35.3 23 

South 48.2 75 57.4 90 4.4 76 11.5 49 121.5 77 

Total 64.0  63.8  5.8  23.3  156.8  

Source: Project Completion Report and Independent Evaluation Department calculation. 

 
D. Implementing Arrangements, Procurement, Construction, 

and Scheduling 
 
26. Implementation Arrangements. The executing agency for KUDCEMP was the 
Karnataka Urban Infrastructure Development Finance Corporation (KUIDFC), located in 
Bangalore, with responsibility for coordination, planning and design, construction 
supervision, and implementation of project activities. At the state level, an 
Empowerment Committee provided strategic guidance and facilitated resolution of 
implementation and inter-departmental coordination issues. At the district level, Project 
Advisory Teams comprising the Deputy Commissioner, elected representatives and 
officials of ULBs, other line agencies, and nongovernment organization/community-
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based organizations (NGOs/CBOs) provided guidance to the project implementation 
units (PIUs) in obtaining site and statutory clearances and redressing grievances, as well 
as reviewing project progress and endorsing subproject scope.  
 
27. Two regional PIUs were established—one each in Karwar and Mangalore—with 
responsibility for 5 towns each in the northwest (namely Ankola, Bhatkal, Dandeli, 
Karwar, and Sirsi) and southwest (Kundapura, Mangalore, Puttur, Udupi, and Ullal). The 
PIUs prepared detailed engineering design, obtained right-of-way clearances, and 
supported town-level PIUs in procurement, contract management, monitoring, and 
implementation. Town-level PIUs were established for the construction and supervision 
of civil works and field coordination. 
 
28. KUIDFC engaged two design and supervision consultants and project 
management consultants for the project. Two regional NGOs (Mysore Resettlement and 
Development Agency and Shree Kshethra Dharmasthala Rural Development Project) 
were recruited to implement the Community Awareness and Participation Program 
(CAPP) and Poverty-Reduction component in project cities. 
 
29. Scheduling. The project was implemented over a 9-year period. The original 
loan closing date of 30 June 2005 was extended by over 4 years to 25 November 2009 
for a number of reasons. The government delayed loan effectiveness by 12 months, 
pending selection of project consultants. Subsequently, it took KUIDFC 18 months to 
renegotiate on-lending agreements with the 10 participating cities to secure their 
ownership of the project and commitment to sustaining the operations of the facilities 
after turnover. The project scope and detailed engineering design had to be adjusted in 
response to actual local needs. When the project scope was eventually finalized, the 
consultants took another 18 months to conduct a re-appraisal, collect primary data 
(because the earlier PPTA relied mainly on secondary data), undertake detailed 
engineering design, and prepare bid documents for construction of civil works. Project 
implementation commenced only in September 2003, with the award of major civil 
works contracts.  
 
30. The project also faced difficulties during contract execution, largely because of 
delays in land acquisition and right-of-way clearances from the National Highways 
Authority of India and the railway authorities. An increase in the scope of sewer-laying 
works, which was the most time consuming and challenging of the project 
components, also delayed the completion schedule. Many roads that were damaged 
due to sewer laying works needed to be repaired after the works were completed. 
KUIDFC resolved most of the land acquisition and right-of-way clearance issues through 
the intervention of the Chief Secretary of Karnataka and coordination by the district-
level project advisory team. Despite the delays, all the project components, except for a 
few sections of the sewer-laying works, were completed within six years from the start 
of construction. 

E. Design Changes 
 

31. During the detailed design phase and throughout the project’s 
implementation, adjustments to the plan had to be made to conform to stakeholders’ 
preferences (e.g., a demand for more investments in sewerage) and objections (e.g., to 
the siting of municipal waste landfills in some towns). There were also problems such 
as unexpected subsurface conditions (rock) and difficulties in acquiring land/access or 
in obtaining authorizations from other agencies for siting the pipeline and power lines 
and the infrastructure facilities themselves. 
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32. The two main adjustments to the original project design were: (i) a shift in 
emphasis from roads to sewerage construction, and (ii) provision of household 
connections up to homeowners’ property boundaries, which was a departure from the 
earlier practice of holding the homeowner responsible for the cost of laying service 
connection pipes from the water distribution line to the homeowner’s premises. Two 
municipalities, Udupi and Kundapura, opted for separate water-supply systems instead 
of the combined system originally planned during the project preparation phase.9 
 
33. These design changes had positive and negative effects.  On the one hand, they 
made the project more relevant to stakeholder interests and better aligned with the 
government’s priorities. But, at the same time, the design changes considerably 
extended the time needed to complete the project. 

F. Outputs 
 

34. The 14 categories of major projects outputs were: 10  (i) 10 new and 6 
rehabilitated water treatment plants (WTPs) with total capacity of 322 MLD, (ii) 2,001 
km of new pipes laid or existing pipes rehabilitated, (iii) 427 km of sewer pipes laid, (iii) 
59 km of improved storm drainage, (iv) 7 new sewerage-treatment plants (STPs) and 6 
rehabilitated ones, with a total capacity of 130.5 MLD, (v) improved municipal services 
and facilities such as construction of 15 public markets and the rehabilitation of seven 
others, (vi) improved community amenities such as construction of 5 community halls, 
(vii) improved urban transport through upgrading of 172 km of roads, (viii) improved 
infrastructure facilities in 44 slum areas, (ix) improved sanitation through provision of 
low-cost sanitation facilities, (x) 6 improved municipal offices, (xi) a coastal resource 
management and conservation plan, (xii) an industrial pollution control and 
environmental monitoring program, (xiii) coastal erosion protection through 
afforestation of 2,298 ha, and (xiv) the preparation of the Mangalore Urban Waterfront 
Rehabilitation Plan.  
 
35. Improved Water Supply. The appraisal target for water source augmentation 
was 212 MLD, but the PCR reported that the project actually augmented the capacity 
to 305 MLD.11  Ten new WTPs were constructed in the project towns, and six existing 
installations were rehabilitated. Approximately 2,000 km of pipelines were laid. The 
project aimed to bring non-revenue water (NRW) down to 25% in all towns. The PCR 
reported that 8 of the 10 towns had achieved this target. The loan agreement 
stipulated the need for a 50% increase in water tariff by 2001, and 100% by 2005. At 
PCR, the recalculated EIRRs for the various water supply installations ranged from 
15.9% to 41.6%, higher than at appraisal. However, except for Mangalore and Udupi, 
the financial internal rate of returns (FIRRs) were negative.  
 
36. For Mangalore and Ullal, the water supply scheme was combined as these 
towns shared a common water source. At PCR preparation, Mangalore’s component 
had been commissioned but Ullal’s had not started operating at the time of the field 
mission due to an uncompleted bridge pipe crossing a railway track. 

                                                        
9 Additional design changes had to be accommodated during implementation to align the project with the 

municipal reform program (Nirmala Nagara), initiated by the government of Karnataka, which came into 
effect during the course of project implementation. The program aimed to improve basic facilities and civic 
amenities in selected cities of Karnataka, as well as mobilizing revenue sources.   

10 PCR Design and Monitoring Framework (Appendix 1). Table 3 in the next chapter presents the outputs 
against the target in appraisal. 

11 The government PCR reported 204 MLD augmentation at completion. 



Design and Implementation 9 

 

 

 
37. Improved Wastewater Management Facilities. The plan was to install 7 STPs 
and lay sewer pipes in four cities. The government PCR reported that STPs and 340 km 
of sewer pipes had been installed in four project towns: Mangalore, Udupi, Bhatkal, 
and Karwar. The ADB PCR reported that STP capacity throughout the project towns 
increased by 130 MLD against an appraisal target of 71 MLD. For Mangalore, four STPs 
were planned. The largest, a 43.5 MLD-capacity treatment plant at Kavoor, had been 
commissioned at PCR, which at that time was already treating 8 MLD. Two other 
planned STPs in Mangalore (at Pachanady and Jeppinamgaru) had also been 
commissioned since PCR, but the fourth one at Surathkal was still awaiting connection 
to the power grid at the time of the evaluation mission’s visit. In Mangalore, the 7 km 
of sewer pipes that had not been completely installed at PCR, had been completed at 
the time of the evaluation mission. 
 
38. Mangalore City Corporation signed an agreement with the Mangalore Special 
Economic Zone in 2013 for O&M of the STPs in return for use of the treated 
wastewater effluent. In Udupi, rehabilitation of an existing STP and extension of the 
town’s sewer network had been completed at PCR time, and was by then already 
treating 4 MLD against a design capacity of 12 MLD. Five thousand new connections 
had also been added to the Udupi sewer system coverage. EIRR was not computed 
during appraisal. At PCR, the EIRR for the sewerage and solid waste management 
components together was calculated at more than the hurdle rate of 12%.  

39. Low-cost Sanitation. At PCR, 10,231 households had been provided with twin-
pit, pour flush latrines compared to the appraisal target of 20,000 units. The 
government PCR reported that the sanitation coverage area was reduced due to 
problems related to the record of rights on the lands where the units were to be 
constructed.  Sanitation was a key component of the slum-area improvement activities 
under KUDCEMP. According to the government PCR, 44 slum areas were improved (15 
in Mangalore), against an appraisal target of 10 slum areas. 
 
40. Solid Waste Management. Except in Ullal, it was originally intended that all 
project towns be provided with landfills to be operated in combination with compost 
production. However, landfill construction could be implemented in only five towns: 
Mangalore, Puttur, Udupi, Karwar, and Ankola. Non-availability of land in the other 
towns prevented construction. In Kundapura, the proposed landfill had to be cancelled 
due to public opposition. 12  The PCR reported that the combined landfill capacity 
established was 187 tons per day.  
 
41. Public Conveniences and Street Improvement. The PCR reported construction of 
15 new markets, plus 20 public toilets, 5 community halls, and 6 municipal offices. A 
total of 172 km of municipal roads were upgraded or rehabilitated, against an 
appraisal target of 180 km. Street improvement works included reconstruction of single 
and two lane streets, rehabilitation and widening of existing single-lane and two-lane 
streets to two-lane and four-lane streets. Associated works included providing 
footpaths, roadside drains, lighting, junction improvements and provision of signage. 
 
 
 
 

                                                        
12 The ULB subsequently constructed sanitary landfill with waste segregation and leachate treatment facilities, 

using their own resources. 
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G. Performance of Consultants 
 

42. The performance of consultants was less than satisfactory. The PCR reported a 
number of issues such as inadequate pre-design investigation, which contributed to 
significant delays during implementation, high turnover of personnel in the consulting 
firms engaged under KUDCEMP, and some poor quality of work. These issues were 
confirmed during the evaluation mission. Key informants reported that the government 
sustained losses as a consequence of serious issues with the quality of the consultants’ 
work. In some cases, KUIDFC needed to hire a consultant to redo the work of an earlier 
consultant. Poor quality of some consultants’ outputs and lack of due diligence during 
project formulation contributed to implementation delays. Public dissent to some 
project outputs could have been avoided or better managed if there had been 
adequate stakeholder consultation during project preparation.  
 

H. Loan Covenants 
 

43. The majority of the loan covenants were fully complied with, as reported in the 
PCR and validated in the PVR. However, partial compliance was noted on loan 
covenants relating to improved cost recovery for water supply and wastewater 
management, namely (i) reduction in water supply subsidy, (ii) NRW reduction in all 
project towns to 25%,13 and (iii) inclusion of a drainage surcharge in water tariffs. The 
PCR noted that a NRW assessment by KUIDFC showed that 8 out of the 10 towns had 
achieved the agreed target. To recover the O&M cost of sewerage systems, the 
Karnataka government had issued an order for the imposition of a sewerage surcharge, 
which was still subject to acceptance by the local government bodies that would 
implement the order. 
 
44. Covenants related to water tariffs and improved wastewater management were 
complied with later than stipulated in the loan agreement. For instance, some cities 
(e.g., Bhatkal, Dandeli, and Sirsi) complied with prescribed 50% tariff increase in 2011, 
6 years later than stipulated by the covenant.   
 
45. With some delays, the municipal reform program initiated by the state 
government, Nirmala Nagara, helped bring about better municipal service delivery 
through resource mobilization, participatory local planning, and improved transparency 
and accountability in the functioning of 49 ULBs throughout the state, including the 10 
towns covered by the project. No waivers, modifications or additions to the loan 
covenants were required. 
 

                                                        
13 Two towns, Dandeli, and Ullal did not achieve the target. 



 

 

 CHAPTER 3 

Performance Assessment 
 
46. This chapter assesses the project’s performance using IED’s Guidelines for 
Preparing Performance Evaluation Reports for Public Sector Operations.14 The project’s 
performance is based on four core criteria—relevance, effectiveness, efficiency, and 
sustainability.  

A. Relevance 

47. The evaluation rated the project relevant. The project was aligned with the 
Government of India’s development priorities and ADB’s country and sector strategies 
at design and remains relevant at completion. The project helped address the urban 
infrastructure needs of many cities in India over the past two decades due to 
urbanization. The project is also consistent with ADB’s integrated approach for urban 
infrastructure projects, which combines water supply, sanitation, waste management, 
and other urban infrastructure to achieve synergies and greater impacts, instead of 
delivering separate projects.15  

48. The project approach to combine institutional strengthening, capacity 
development for local government and community participation with infrastructure 
investments to improve service delivery was appropriate. The CAPP component, which 
aimed to institutionalize a participatory approach and ensure inclusion, was an 
innovative feature of KUDCEMP. At the time of appraisal, the participatory approach 
was relatively new in urban infrastructure projects in India. KUDCEMP was one of the 
first to adopt such an approach. During implementation, the project funded activities 
from the municipal reform program (Nirmala Nagara), which aimed to build the 
capacity of local governments, and improve basic facilities and civic amenities in 49 
major municipalities in Karnataka.16 

49. While the integrated approach to urban development was relevant, given the 
interconnectedness of the problems in cities, the project scope was too broad and 
ambitious, comprising 14 types of major outputs and covering 10 project cities. The 
wide range of infrastructure works was, to some extent, a response to the requests of 
city governments that saw KUDCEMP as an opportunity to develop their areas. 
However, some outputs were not in line with project goals (e.g., museums, a public 
sports facility in Dandeli). The project could have focused on fewer components such as 
water supply and sanitation, and solid waste management, and covered fewer cities so 
that supervision on these aspects would have been more intensive. 

                                                        
14 The PPER Guidelines in effect at the time of preparation of the EAP was the 2006 PPER Guidelines (As 

amended in 2013). ADB. 2006. Guidelines for Preparing Performance Evaluation Reports for Public Sector 
Operations (amended in March 2013). Manila.  The new IED Guidelines for the Evaluation of Public Sector 
Operations was issued in April 2016. 

15 ADB. 1999. Urban Sector Strategy. Manila  
16 Nirmala Nagara was launched by the government of Karnataka in 2005 with support from the Asian 

Development Bank. See Appendix 9 of the PCR. 
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50. The project had design shortcomings owing to limited stakeholder consultation 
and inadequate availability of primary data during project formulation.17 Due to public 
resistance, outputs such as the landfill in Kundapura had to be dropped during 
implementation.18 The project also faced difficulties concerning land acquisition for 
access or obtaining authorizations from other agencies to situate the pipeline and 
power lines and infrastructure facilities. This resulted in construction delays, which 
could have been averted or mitigated if the risks had been identified and measures put 
in place at the outset. 

51. While the design changes discussed earlier in paras. 32 and 33 were necessary, 
they considerably stretched the time needed to complete the project. Better 
communication and consultation with municipal governments during preparation 
could have minimized the need to make changes during implementation.  
 
52. The project framework could have been better formulated to help with 
monitoring and evaluation of project achievements. The absence of baseline data 
further constrained the use of the project framework as a monitoring tool.19 It could 
have included indicators for health improvements, improved access and quality of 
public services as impact indicators. While poverty reduction was stated as the project’s 
overarching objective, the project framework did not have relevant poverty indicators. 
Although preventing salt water contamination was cited as one of the project’s 
rationale, the project framework does not have any specific outputs or outcomes 
related to the intrusion of salt water, and it is likely that not much has been achieved, 
as water supply provision is not 24/7. 
 

B. Effectiveness 

53. The evaluation rates the project effective. As shown in Table 3, the project 
delivered the intended outputs, in some cases even exceeding the original targets, 
sometimes in response to public clamor (e.g., the number of slum areas was increased, 
and the coverage of the sewerage system was expanded). On the other hand, some 
components were downsized because of constraints posed by land availability or 
access. For example about 10,000 sanitation units were installed, against an appraisal 
target of 20,000 units.  
 
54. All assets were built and commissioned at the time of this evaluation, except 
for one wastewater treatment plant in Mangalore, which was not commissioned 
because it hadn’t been connected to the power grid. Municipal governments are now 
operating the facilities, most of which are well maintained and functioning six years 
after the project was completed. Some assets, however, are not up to standard, and 
the project benefits have not been fully delivered, as will be elaborated in succeeding 
sections. 

55. This evaluation focuses on water supply, sanitation and solid waste 
components. Together these components comprise more than 60% of total investment 
costs excluding land acquisition and interests. Roads and bridges were also a big 

                                                        
17 The PCR reported (in para. 8) that the project design that was carried out under a PPTA was brief and 

prepared based on limited stakeholder consultations and largely on secondary data. 
18 Local politics were also at play. In Mangalore, the city council at the time of appraisal was very supportive. 

By the time implementation began a different council from a different party was in power. This party was 
less supportive and reluctant to allocate their budget. 

19 The PCR listed the project achievements in clearer, numerical indicators, but, since the numbers were 
added later, the project framework was not the best document to assess whether the project had met its 
goals. 



Performance Assessment 13 

 

 

component but almost all outputs involved rehabilitation or reconstruction of existing 
streets (often after sewage line construction) and traffic management. Streets 
investigated looked good during the evaluation mission. 

Table 3: Comparison of Appraisal Targets, Planned (during re-design) and Achieved 

Component 
Appraisal 

Target 
KUDCEMPM

Planned Achieved 
Water Supply    

New water supply line laid (in km)  1,983 2,001 

Number of new WTPs  10 10 

Capacity of new WTPs (MLD)  204 204 

Number of rehabilitated WTPs  6 6 

Capacity of rehabilitated WTPs (MLD)  118 118 

Number of new pumping stations  24 24 

Waste water management facilities    
Construction of sewer lines (in km) 310 424 427 

Number of new STPs  7 7 

Capacity of new STPs (MLD) 71 106 106 

Number of rehabilitated STPs  1 1 

Capacity of rehabilitated STPs (MLD)  25 25 

Storm water drainage    

Rehabilitation of storm water drains (in km) 73 59 59 

Solid Waste Management    

Number of sanitary landfills constructed   9 4 

Number of  landfill sites rehabilitated  1 1 

Municipal services and facilities    

Construction of new markets (in nos.) 28 15 15 

Construction of public conveniences (in nos.) 48 20 20 

Community amenities    

Construction of community halls (in nos.) 2 5 5 

Urban transport    

Reconstruction of single lane streets (in km) 52 36 30 

Reconstruction of two lane streets (in km) 20 4 4 

Reconstruction of four lane streets (in km) 13 4 4 

Rehabilitation and widening of existing 
single lane (in km) 

35 103 98 

Rehabilitation and widening of existing two 
lane (in km) 

59 35 35 

Construction of new street (in km) 1 2 1 

Total length of roads constructed/upgraded 182 184 172 

Slum Improvement    
Improvement of infrastructure facilities in 
slums (nos.) 10 44 44 

Low cost sanitation    
Number of twin pit pour flush latrines 20,000 10,231 10,231 
Municipal offices    
Number of new municipal offices 2 6 6 

GLSR = ground level storage reservoir, MLD = million liters per day, STP = sewage treatment plant,          
WTP = water treatment plant. 
Source: Project Completion Report and Independent Evaluation Department. 
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56. Water supply. KUDCEMP built 10 new WTPs with a total capacity of 203.6 MLD, 
against the appraisal estimate of 121 MLD. In addition, the project rehabilitated six 
existing WTPs with total capacity of 118.4 MLD. All newly constructed and upgraded 
WTPs, along with water reservoirs, pumping stations and pipelines are operational. 
Water-treatment process as designed is being followed, including the chlorination of 
water. Total water supply has increased, and most WTPs seem to be on track to meet 
the target of running on full capacity by 2026.20 One exception is in Puttur, where the 
combined capacity of one new and one rehabilitated WTP is already inadequate to 
meet the city’s water needs. 

57. The quality of WTPs varies across cities. Inspection of the river sources and 
WTPs at Mangalore, Udupi and Kundapura indicated that the pumping stations/units 
are operational and that the water-treatment stages as designed are being followed. 
The WTPs are equipped with laboratories that regularly monitor and record the quality 
of the clear water produced. In Ankola, there is no laboratory facility in the WTP, and 
the water quality is tested only three times a year in nearby Darwar.  

Table 4: Connection to piped water service 

% of households who are:  % 

Connected to piped water into the house 33 

Connected to piped water into the yard/plot 51 

Connected to piped water into a public tap 2 

Not connected to piper water 14 

Total (N = 206) 100 

Source: Independent Evaluation Department survey October 2015, undertaken in Mangalore, Udupi, Ullal, 
and Puttur. 

58. Based on a household survey21  conducted by the evaluation team, 86% of 
households in the sample in Mangalore, Puttur, Ullal, and Udupi have access to piped 
water,22 which is high by urban Asia standards (see Table 4).23 Furthermore the survey 
found that 46% of piped households have metered connection.  

59. Only about a third of respondents have had connections for more than 10 
years. Most households (37%) were connected in the past 5–10 years, while the project 
was still active; a further 19% were connected in the past 3–5 years, just after 
KUDCEMP was completed (Table 5). More recent connections, which were enabled by 
KUDCEMP, account for 14%. This suggests that during the project period, the number 
of households with piped connection among the respondents more than doubled. 

 
 
 
 

                                                        
20 The DMF targets set at appraisal are somewhat unclear: “source augmentation of 212 MLD with creation 

of additional treatment facilities of 121 MLD”. New facilities of 203 MLD capacity were built; existing ones 
of 118.4 MLD capacity were rehabilitated.  

21 The survey methodology and results are presented in Appendix 3. 
22 A baseline study for KUDCEMP conducted by a team from Mangalore University found that in 2002, piped 

water connection in the 10 cities served only an estimated 33.5% of the population. See KUIDFC, 2003, 
Benefit Monitoring and Devaluation Baseline Study, Mangalore, p. 76. It is important to note that the two 
surveys are not comparable so we should not make a direct, before-after comparison.  

23 WHO calculations based on data from Demographic and Health Survey, 2000–2011. See 
http://www.who.int/gho/urban_health/determinants/safe_water/en/ 
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Table 5: How long have the households been connected to piped water? 

% of households who have connected for:  % 

0–3 years 14 

3–5 years 19 

5–10 years 37 

More than 10 years 30 

Don’t know 1 

Total (N = 177) 100 

Source: Independent Evaluation Department survey October 2015, undertaken in Mangalore, Udupi, Ullal, 
and Puttur. 

60. Wastewater management. The project envisaged building four new STPs and 
rehabilitating an existing one in Mangalore, and building one new STP each in Udupi, 
Bhatkal, and Karwar. All except two STPs in Mangalore were finished and 
commissioned upon completion of KUDCEMP. The third STP in Mangalore was 
commissioned well after project completion in 2012, while the fourth in Surathkal was 
completed in 2012 but has not been commissioned at the time of evaluation because it 
has not been connected to the power grid. 

61. The combined treatment capacity of STPs constructed and rehabilitated under 
KUDCEMP is 130.5 MLD of wastewater; 88.8 MLD of which is in Mangalore. Currently 
the operating STPs are running at only around 25%–30% of their full capacity. This is 
somewhat low but the facilities were designed to operate at full capacity in 2025–
2030, for a much larger population. The STPs mainly serve commercial and industrial 
areas, and residential areas in the older parts of most cities. The Independent 
Evaluation Department survey found that 93% of households have their own sanitation 
facility in their residence. Of those, only 24% of household respondents reported to 
have connected to the sewer system (Table 6).24 This, however, is an improvement since 
in 2002, when only 16% of households in Mangalore and 6% in Udupi were connected 
to sewers, while no connections existed in Ullal and Puttur. 25  There is a concern, 
however, that homeowners may not be using the sewerage system properly, as some 
focus group discussion (FGD) respondents reported connecting storm water to the 
sewerage pipes, which result in overloading of the system, as it was not designed to 
carry both drainage water and sewage.  

Table 6: Final disposal of household wastewater 

% of households whose final disposal of wastewater is:  % 

Piped sewer connection 24 

Septic tank 30 

Other (underground, pit, etc.) 47 

Total  (N = 204) 100 

Source: Independent Evaluation Department survey October 2015, undertaken in Mangalore, Udupi, Ullal, 
and Puttur. 

62. Solid waste management. KUDCEMP planned to build one sanitary landfill in 
each city except Ullal.26 One existing landfill in Ankola was rehabilitated. The Kundapura 

                                                        
24 According to the City Corporations, the new sewer network under KUDCEMP covers 60% of Mangalore  

City area and 27% in Udupi. Given the topographic condition—many cities have hilly terrains—not all areas 
are covered by sewer connections. 

25 KUIDFC. 2003. Table 37.2, p. 95. 
26 The landfill in Mangalore was intended to also serve Ullal. 
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landfill was dropped due to public opposition,27 while in Bhatkal, Sirsi and Dandheli, 
the project was unable to secure land. Of the four new landfills built, three are sanitary 
landfills (Mangalore Udupi, and Karwar);28 while in Puttur it is an engineered landfill.  

63. Except in Mangalore, where a private company under a public-private 
partnership (PPP) arrangement operated sanitary landfills (see Box 1), municipal 
governments still operate the other landfills. The mission observed that in Udupi, 
Puttur, and Ankola, the solid-waste treatment process is not strictly followed as 
designed. There is no waste segregation process, although the sites have space 
allocated for segregation and composting. Decomposing waste is exposed in the 
landfill, creating problems in managing the drainage water. Leachate is not managed 
properly in those three sites. During rainy season, the ponds are swamped and cannot 
provide adequate treatment of the highly polluted drainage water from the dump. In 
any case, the leachate ponds are not equipped with mechanical aerators, and the 
landfill manager doubted if these would do any good. In Ankola, even the pipes for 
leachate collection were non-operational since 2006–2007 due to pipe blockage.29 

 

  

64. All ULBs have introduced door-to-door waste collection services, as planned 
under the project. However, door-to-door collection services are not available in all 
wards in the 10 cities. Of the three cities surveyed, only about half of respondents 
reported having a door-to-door garbage collection service in their neighborhood (Table 
7).30  

 

                                                        
27 The municipal government eventually decided to build a landfill using its own budget. 
28 A “sanitary” landfill involves regular soil covering/compaction of the dumping area, and use of cells to 

compartmentalize the waste. 
29 For municipal waste landfills in India, the pertinent regulations are Municipal Solid Waste (MSW) Rules 

2000, MSW 2000 and Amendments MSW Rules, India 2015. Based on those regulations, treated leachate 
is supposed to meet the standards specified in Schedule IV of the 2000 rules. 

30 In some neighborhoods, garbage collection services are taking household waste from a dumping area to 
landfills.  

Box 1. PPP arrangements for Sewage Treatment Plant and Sanitary 
Landfill Operation in Mangalore 

 
The Mangalore City Corporation had a cost-sharing agreement with the Special Economic Zone  
(SEZ) to operate and maintain one of the sewage treatment plants (STP) in return for the SEZ’s 
use of the treated wastewater for industrial water needs (e.g., for the oil refinery cooling water) 
and 30% of the operation and maintenance cost contribution.  Treated effluent from the STP is 
pumped, at SEZ’s expense, from the STP site to the SEZ location. The STP currently treats 12–13 
MLD of wastewater, from its maximum capacity of 40 MLD. Based on the population growth 
projection, in 10 years the STP will operate close to its maximum capacity. 
 

The sanitary landfill in Vamanjoor, Mangalore, is also operated by a private company (L&FS) 
under a 5-year contract with the city government. The company earns revenue by charging the 
city Rs238 per ton of waste delivered. It earns additional revenue from selling compost. Under 
the agreement with the city government, 80 tons of compost produced is allotted free of charge 
to the city each month. The rest of the compost production is sold at Rs2,500 per ton. Since L&FS 
started operating the Mangalore facility in 2013, 1,800 tons of compost have been produced. 
 
Source: Independent Evaluation Mission. 
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Table 7: Where do households dispose garbage? 

% of households who are:  % 

Door-to-door collection service 49 

To a garbage dump area 15 

In the yard 2 

Along the street 11 

Nearby empty plot 2 

No fixed place 1 

Burning 4 

Burying 17 

Total (N = 206) 100 

Source: Independent Evaluation Department survey October 2015, undertaken in Mangalore, Udupi, Ullal, 
and Puttur. 

65. Most respondents (56%) reported having the door-to-door waste collection 
services for less than three years, and, over a quarter in the past three to five years 
(Table 8). This is because most landfills were in operation only towards the project 
completion, and ULBs introduced the services only after the landfills became 
operational.    

Table 8: How long ago did door-to-door services start? 

% of households who have connected for:  % 

Less than 3 years 56 

3–5 years 28 

More than 5 years 14 

Don’t know 2 

Total (N = 101) 100 

Source: Independent Evaluation Department survey October 2015, undertaken in Mangalore, Udupi, Ullal, 
and Puttur. 

66. As mentioned, the project also aimed to introduce PPP arrangements. 
Mangalore City government has an arrangement with the private sector to operate 
their STP and sanitary landfills (see Box 1). This arrangement has yet to be replicated by 
other cities. In Udupi, the city government indicated that without the presence of a 
Special Economic Zone (SEZ), as in Mangalore, the demand for treated water from 
industries is low. 

67. Slum upgrading. Across the 10 cities, the project upgraded 44 slum areas. Each 
city government assigned the wards they considered as slum, and KUDCEMP received 
the list of slum wards to be upgraded. The IED team visited nine upgraded slum areas 
in Mangalore, Udupi, and Puttur during the survey and held FGDs. Community 
improvement works such as neighborhood roads, water and sewer connections are 
visible, and interviewed respondents confirmed that the improvements were made 
during implementation of the Project. They were happy with the results. More detailed 
discussions of the survey and FGD findings are presented in Chapter 5 and Appendix 3. 
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  C. Efficiency 

68.  The evaluation rates the project efficient but at the low end. The project EIRRs 
for water supply, drainage, roads, and bridges were above 12% in all cities (except one 
drainage component in Udupi). But more than half of sewerage and solid-waste 
facilities have EIRRs below 12%. Various issues led to significant delays in project 
implementation and closing, suggesting that the process implementation has not been 
efficient. However, most of the delays were due to design issues, which have been 
discussed in the relevance section. 

69. Implementation efficiency. As mentioned, the project had a 4-year delay. The 
project took long to start up. Several issues during the implementation stage also 
contributed to delays. These included reappraisal, finalization of detailed design, poor 
contractor performance (which led to contract termination and re-tendering), poor 
coordination across agencies (railway, electricity, pollution control board, and highway 
authorities), and land acquisition.  

70. Economic efficiency. A recalculation of rate of return still shows high EIRR for 
some of the main project components. 31  Table A2.1 in Appendix 2 presents the 
recalculated EIRR of various project components by city, in comparison with the 
computed EIRR at appraisal and at PCR. For water supply, which accounted for the 
largest proportion of investments, EIRR ranges from 15% to 46%. The PPER considered 
both non-incremental32 and incremental water benefits. The recalculated EIRR at PPER is 
higher than at appraisal and PCR for all project cities except Mangalore.33 The PCR 
assumed that the project would provide water for 85% of the population. This 
evaluation used a more conservative assumption of 70% coverage due to slow uptake 
in household connections.  

71. Only Karwar shows EIRRs for STP above 12%. Other cities in which STPs were 
built had EIRRs below the threshold. The low EIRRs are partly due to the high 
investment needed to build and maintain sewer treatment system, while the coverage 
rates were below what the PCR estimated due to lower population growth estimates, 
low use of the capacity of the STPs, and the fact that some STPs were just recently 
commissioned. EIRRs for solid waste are also below 12% in 5 out of 8 cities while EIRRs 
for drainage and roads, on the other hand, remained high after recalculation.34 

D. Sustainability  
 

72. This evaluation rates the project less than likely sustainable. Water and 
sewerage tariffs remain low. Consequently, the O&M of the project outputs still rely 
heavily on city government subsidies, raising concern about sustainability. Except in 
Udupi, the recalculated FIRRs of the water supply suggest that other cities still charge a 
water tariff below the sustainable rate. 

                                                        
31  To recalculate the EIRR, several variables were updated or adjusted: (i) annual growth rate of the 

population between 2001 and 2011 (based on the latest population census available) was used for 
projecting the population until 2035; (ii) coverage of water supply is 70% instead of 85%. See Appendix 3 
for a detailed explanation of the EIRR recalculation. 

32  Non-incremental water refers to replacement of water currently obtained from bore wells and other 
traditional sources, which are vulnerable to increasing salt water and sewage contamination. 

33 For Mangalore, EIRR at PPER is 21.3% compared to 22.9% at appraisal and 23.8% at PCR. 
34 EIRR for drainage ranged from 6%–67% (21% midpoint) while for roads, EIRR ranged from 20%–61%. 
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73. Operational sustainability. Six years after the project was completed and 
handed over, municipal governments have been able to maintain and operate water 
supply investments, mainly because of government subsidies.35 They were also able to 
collect some water tariffs and service charges for sewerage and garbage collection, 
although at lower than expected rates. A sustainability concern is the reported lack of 
trained personnel to operate and maintain the facilities in the long run, a situation that 
can be improved only if cost recovery mechanisms, as originally envisioned under the 
project, are pursued.  

74. Some municipal governments run the garbage collection service. Typically, they 
charge the residents for the service, while the Ankola municipal government provides 
the service for free. In some cities, door-to-door garbage collection is done by 
community organizations or self-help groups (SHGs) formed under the project’s CAPP 
component. The evaluation mission found that in Karwar, the SHG-administered door-
to-door collection ran for only one year. The initiative stopped in 2003 due to high 
association fees—an outcome that should have been avoided. 

75. Financial sustainability. One of the project covenants stipulated that ULBs 
reduce water subsidies and achieve financial sustainability. Six years after project 
completion, however, the water tariffs in most cities remain insufficient to cover O&M 
costs, more so the capital investment costs. The state government has issued a 
guideline for setting the water tariff, and cities are expected to adjust tariffs every three 
years. In practice, however, the guideline is not binding, and water tariff adjustments 
are still subject to local political decisions. Consequently, municipal water services rely 
on state funds/grants to cover fund shortfalls.  

76. The PCR states that the FIRRs for the water-supply components were negative, 
except in the case of Mangalore and Udupi. This is mainly due to both the slow uptake 
in connections, and low level of tariffs. Using a similar method with some parameter 
adjustments,36  this PPER estimated the minimum water tariff required to meet the 
weighted average cost of capital (WACC) of 3.27% for two periods, i.e., at the start of 
the operation and for 2016. The results are presented in table A2.2 in Appendix 2.  

77. Cities in the north (Bhatkal, Dandeli, Sirsi, and Ullal) have not yet implemented 
volumetric billing. Apart from Udupi, southern cities that have implemented volumetric 
billing still charge below the sustainable tariff rate. The progress towards full cost 
recovery, or even only to cover O&M expenses, is even slower and more difficult for 
sewage treatment and solid waste management. A 2015 IED study confirms that low 
tariff rates and revenues do not always result in unsustainability of the project if local 
governments can fill funding gaps with transfers from other sources or the central 
government.37  However, the same study underscored that there should be a strategic 
approach to tariffs and cost recovery—for example a clear timeline to increase tariffs, 
which has been absent in the 10 cities and at the state level. Rather, the approach in 
the project was that improved tariffs and not subsidies was the way forward. Subsidies 
are also a concern for ADB since funding from general government revenues diminishes 
the incentives to control water use. 

                                                        
35 Each ULB has a group of local engineers who are based in the city corporation offices and responsible for 

different facilities. In the southern cities, KUIDFC consultants are also still around and helping the ULB 
engineers.  

36 See Appendix 2. 
37 IED. 2015. Sustainability of Urban Water Supply and Sanitation Operations: Findings and Lessons. Manila: 

ADB.(a) 
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78. Sustainability is affected by weak motivation to connect to the project’s water 
supply services. Many households in fact had access to alternative water supplies 
through shallow wells relying on groundwater. In certain areas of Bhatkal, Dandeli, 
Mangalore, Puttur, and Sirsi, households remain connected to the old water 
distribution pipe network. Town authorities are reluctant to disconnect this network 
from the water source despite high leakage. Furthermore, some households were 
unwilling to connect to the new network, which was located at the perimeter of their 
property, due to the cost of road cutting. 

79. The operations department has argued that the municipal reform program has 
helped municipal governments to increase their general revenues from various sources, 
which has provided more resources to finance O&M. However, there is no specific 
mandate to earmark the revenues for O&M of the water supply network. The 
operations department also argues that municipal governments have done well in 
collecting revenues from water services. Based on data from seven cities, except in 
Dandeli, the water collection efficiency38  ranged from 65% to over 90% (table 9). 
However, these numbers consider only the collection of water revenue from urban 
customers. In addition to serving the urban constituents, many municipal governments 
in India are expected to share their water connection with nearby village (panchayats). 
Cities like Udupi charged the panchayats on a bulk fixed-rate basis. But in Mangalore, 
water tariff is reportedly not collected from the panchayats. This again lowers the 
likelihood of sustainability of the current arrangements. 

Table 9: Water tax collection efficiency in selected cities, 2014–2015 
Cities  % 

Puttur 164 

Udupi 95 

Ullal 92 

Ankola 90 

Kundapura 79 

Mangalore 65 

Dandeli 26 
Source:  Data collected by the Evaluation Team from municipal governments during evaluation mission. The 
number for Puttur exceeds 100% since the data collected by the Independent Evaluation Department 
mission reflects accounting adjustments from the previous period. 

 
 
 

                                                        
38 Defined as the ratio of actual water collection to total water bills to be collected.  



 

 

CHAPTER 4 

Other Assessments 
 
80. This chapter covers assessments of non-core evaluation criteria, namely:           
(i) development impact, (ii) performance of ADB, and (iii) performance of the borrower. 

A. Development Impact 
 
81. This evaluation rates the project impact significant. This is mainly based on the 
fact that KUDCEMP has substantially augmented the quantity of basic urban services 
available to people in coastal towns in Karnataka, particularly in water supply, 
sanitation and waste management. However, a closer look at the project suggests that 
the impact in terms of delivering better quality of services is smaller than suggested by 
the PCR, and the treatment of effluents from landfills may pose environmental 
problems. Nevertheless, this evaluation considers the net impact to be positive and 
significant overall. Some further arguments are provided below. 

1. Impact on Institutional Development and Policy 

82. State and municipal government officials interviewed noted that KUDCEMP 
contributed positively to the government’s policy in dealing with increasing 
urbanization. The evaluation also notes that the engineers hired by KUIDFC for 
KUDCEMP are still helping the municipal governments in maintaining the facilities, 
indicating that there is still a human resources gap in the smaller towns. The municipal 
reform component, which supported the Karnataka-wide reform Nirmala Nagara, has 
helped ULBs improve service delivery, as well as identifying potential sources for 
property tax revenue mobilization.  

83. The executing agency, KUIDFC,39 has grown to become a good example for 
similar urban development agencies across India. Since KUDCEMP, KUIDFC has 
administered all infrastructure projects funded by donor agencies or the central 
government. KUIDFC’s experience in implementing KUDCEMP has provided lessons for 
subsequent projects. Table 10 presents some government policy changes that have 
been instituted in subsequent projects, including the recently completed North 
Karnataka Urban Sector Improvement Project (NKUSIP).40 

 
 
 
 
 
 

                                                        
39 KUIDFC was established by the Government of Karnataka in 1993 to serve as Karnataka Urban 

Development Department for the formulation, financing and execution of urban infrastructure projects 
throughout Karnataka.  

40 ADB. 2014. Report and Recommendation of the President to the Board of Directors; Proposed Multitranche 
Financing Facility India: North Karnataka Urban Sector Improvement Project. Manila. 
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Table 10: Lessons from implementing KUDCEMP 

Lessons from implementing KUDCEMP 

Changes  incorporated in NKUSIP  

and subsequent projects 
1. Systematic exit policy is needed to 

facilitate proper project handover and 
smooth transition from project to a 
regular running mode. There was no exit 
policy for the earlier project (KUIDP). 
 

1. City governments are the executing 
agencies, while KUIDFC acts as the 
financing intermediary. 

2. Key discussions/negotiations and resulting 
resolutions/decisions during project 
preparation (e.g., selection of project 
sites) were not documented/ recorded. 
Consequently, officials in some cities 
opposed some project facilities since they 
were not involved during project 
preparation. Some officials were also 
reluctant to accept project assets during 
handover.  
 

2. All key decisions in connection with a 
development project (e.g., project 
outputs, location of facilities) should be 
recorded. Decisions should be in the 
form of municipal resolutions by the city 
council to avoid disputes by subsequent 
city administrations. 

3. Construction delays occurred due to land-
acquisition issues and the time it took to 
obtain permissions, for example, for 
pipelines or power cables to cross railway 
tracks.  

3. Contractors are required to present 
complete information with drawings, list 
of required permissions prior to tender. 
A comprehensive management 
information system was put in place. 
 

4. Accountability of consultants for losses 
due to poor designs. Under KUDCEMP, 
project design review was between 
KUIDFC and project engineer only. There 
were serious issues with the quality of 

consultants’ work—e.g., poor designs, 
which led to, consultants being penalized. 
In some cases, KUIDFC needed to hire 
another consultant and redo the work.  
 

4.  Tripartite review meetings were set up 
(comprising contractor, municipal 
engineer, project engineer) to resolve 
issues and ensure all sides were heard. 
The tripartite review meetings reduced 
risk perception for contractors, 
contributing to lower tender premiums.  

5. KUIDFC-implemented the project almost 
separately from the municipal 
governments (except in Mangalore, where 
a cell within the City Corporation was 
formed to supervise project 
implementation). Municipal governments 
had less ownership with the project 
outputs; in some cities this created some 
issues during the handover. 

 

5. Municipal governments are the project-
implementing units. KUIDFC provided 
project oversight/super-vision. 

6. KUIDFC built the project outputs then—
handed them over to the municipal 
governments.  

6. The project follows a build-operate-
transfer scheme. The contractor will 
operate the facilities for 3 years before 
transferred to the municipal governments 
to ensure a smooth transition and to give 
sufficient time for the municipal 
governments to prepare.  

Source: Independent Evaluation Department interviews with key informants during the evaluation mission. 

 

 



Other Assessments 23 

 

 

2. Socioeconomic impact 

84. Perception of life changes, trust and social capital. The evaluation survey asked 
residents of slum areas that were upgraded under KUDCEMP about their views of the 
city and their neighborhood, and then compared their views with a group of residents 
from slum areas that were not upgraded by KUDCEMP. A greater proportion of 
KUDCEMP beneficiaries think that public infrastructure and cleanliness, as well as their 
overall living conditions and health, are better or much better today than 5 years ago. 
They also tend to feel safer, have more trust in their neighbors and authorities, and 
participate more in community activities or organizations. The full results of the survey 
are presented in Appendix 3. 

85. Quality of water services. The availability of piped-water connections means 
households have better sources of drinking water. Most water treatment plants pump 
water a few hours a day in practice.41 During the mission, the evaluation team learned 
that water pumps run for 16 hours a day in Udupi, 8 hours per day in most areas in 
Kundapura, and 6–8 hours a day in Puttur.42  

86. The evaluation survey found that more than 81% of households now rely on 
piped water for their main source of drinking water. Only 16% of households use 
ground water for drinking water, while other sources such as ground or community tap 
water are not significant (Table 11).43  

Table 11: Main source of drinking water 

% of households who rely on:  % 

Piped water 81 

Public/community tap water 2 

Ground water 16 

Bottled water 1 

Total  (N = 206) 100 

Source: Independent Evaluation Department survey October 2015, undertaken in Mangalore, Udupi, Ullal, 
and Puttur. 

87. Unfortunately, having a piped connection to the house does not mean that 
water services are available continuously. Of the households with a piped water 
connection, only 38% reported no or rare interruptions (Table 12). About a third of 
total respondents reported that water is provided only a few hours a day. The 
evaluation notes that providing a continuous water supply was not a performance 
indicator or target in the project framework, and the project focused more on 
expanding the coverage of the water system. Water bodies interviewed stated that 
their reason for not providing a 24-hour water supply was financial—and they could 
cover more areas against lower pumping cost per household. This, in their view, did 
not increase the risk of exposure of the network to contamination and had not exposed 
the people to contaminated water (and most people boil the water for drinking 
anyway). However, from the project’s objective to reduce contamination and saline 

                                                        
41 During dry season, there is less water available from the river, hence less water is distributed. 
42 Even in Mangalore, where water pumps are supposedly running for 24 hours, not all areas receive a 24-

hour water service. This could be because water pressure is not strong enough in certain areas.  
43 In the baseline study, the percentage of households in Mangalore, Puttur, Ullal, and Udupi that relied on 

piped water for drinking in 2002 was 53.7%, 59.9%, 9.9.%, and 39.9%, respectively. See KUIDFC, 2003 
(table 28.2, p. 78). 
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intrusions, it is clear that the networks had problems in these areas and the lack of 24/7 
supply will not have resolved these. 

Table 12: Water service interruption 

Reported frequency of water interruption   % 

Never or rarely 38 

1–2 times a week 7 

3 times or more in a week 21 

Water only runs a few hours a day 33 

Total (N = 177) 100 

Source: Independent Evaluation Department survey October 2015, undertaken in Mangalore, Udupi, Ullal, 
and Puttur. 

88. The project intended to provide potable drinking water as a way to save time 
from fetching water from offsite sources or to save costs incurred through home 
purification or through purchase from private vendors. However, the survey found that 
65% of households that use piped water do not drink straight from the tap. Almost all 
respondents preferred to prepare the water by boiling (98%), which presents extra 
costs to beneficiaries, while some used water filter (14%) or cloth strain (13%), as 
presented in Table 13.44  

Table 13: Preparation of drinking water 

Method of preparing drinking water   % 

Boil 98 

Add chlorine/iodine 1 

Strain it through a cloth 13 

Use water filter 14 

N=134  

Note: Respondents were allowed to give more than one answer.  
Source: Independent Evaluation Department survey October 2015, undertaken in Mangalore, Udupi, Ullal, 
and Puttur. 

3. Environmental impact 

89. Environmental covenants under the project have been complied with. The 
project was assessed environmental category B at appraisal. The project has 
contributed to improved environmental conditions through the addition of 2,000 ha. of 
mangrove plantations, provision of low-cost sanitation units and connection to sewer 
systems, water conservation through reduced leakage of water systems, the 
introduction of wastewater management technologies, better solid waste management 
including landfills, and improved capacity for environment planning and monitoring.  

90. However, this evaluation noted problems with sewerage system uptake, 
wastewater treatment, and landfill management, detracting from the optimal 
environmental impact. Leachate was not managed properly in the landfills in Ankola, 
Puttur, and Udupi. During the rainy season, ponds are swamped and cannot provide 
adequate treatment of the highly polluted drainage-water/leachate from the dump. The 

                                                        
44 Although it is understood that the need to boil water has been a long-term household behavior that comes 

from the perception about the quality of water; it may need some time change such behavior and 
perception. 
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leachate ponds were not equipped with mechanical aerators, and the landfill manager 
even doubted if these would do any good. In Ankola, the pipes for leachate collection 
had been non-operational since 2006–2007 due to blockage (para 63). 

4.  Resettlement 

91. People did not have to be resettled as a result of the project but some private 
lands were acquired for the construction of underground sewage pipes. The project 
provided compensation to 1,878 affected households—all were proper title holders—
whose lands were acquired, based on the replacement value of land and existing assets 
in the acquired plots. By the time the project was closed, Rs43.5 million out of Rs555.3 
million (about 8%) of compensation had not been disbursed due to pending court 
cases for apportionment of land, family disputes and migration of landowners.45 The 
undisbursed amount was put into an escrow account with the courts pending final 
resolution of the cases. The Mangalore City Corporation reported during the evaluation 
mission that around 60% of the pending cases had been resolved and the payment has 
been disbursed.  

B. ADB Performance 
 

92. This evaluation agrees with the PCR and PVR assessment that ADB’s 
performance was broadly satisfactory despite issues with ADB’s support during the 
preparation of the project. Much of the initial design had to be redone after project 
approval. ADB’s approval of the government’s request to delay loan effectiveness was a 
necessary response to deal with this. ADB later addressed implementation issues fairly 
well, and deployed 18 loan-review missions. On sewage systems and landfills, there 
were significant issues, but overall, much was achieved. 

93. Both the government of Karnataka and KUIDFC found ADB performance to be 
satisfactory, according to feedback during the evaluation mission. They also 
acknowledged ADB’s continuous support to KUIDFC in addressing implementation 
issues. 

94. ADB should have taken more time during project processing for due diligence 
and consultation with stakeholders. Discussions with municipal governments during 
project processing were minimal and this posed challenges with local acceptance of the 
project and resistance during handover of facilities at project completion. ADB should 
have provided more guidance to its PPTA consultants during project preparation and 
appraisal.  

C. Performance of the Borrower and Executing Agency 
 

95. The performance of both the borrower and KUIDFC was assessed satisfactory. 
KUDCEMP was the second urban project in Karnataka, so the state government and 
KUIDFC were still at the early stages of the learning curve. A shortage of qualified 
consultants explained some of the delays. Nonetheless, KUIDFC managed to establish 
effective consultation, project implementation and progress-reporting procedures, 
monitoring mechanisms, and a grievance redress mechanism. KUIDFC also took the 
initiative to develop a project exit strategy to be used as a reference for subsequent 
projects. 

                                                        
45 Officials interviewed during the mission could not say how many people were compensated and how 

many cases are pending because of the time elapsed since project closing. 
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96. KUIDFC was viewed as reluctant to take stern measures against project 
consultants. Admittedly, it was difficult to get experienced experts to work in the PIUs 
in remote west coast towns. Despite ADB’s support, KUIDFC also encountered 
reluctance from some ULBs to participate fully.  The relationships between KUIDFC and 
ULBs were also varied; the evaluation found that in Mangalore and other southern 
cities, KUIDFC’s consultants are still around to work with the city governments. This 
was not the case in the northern cities. KUIDFC’s engagements with the municipal 
governments seem to have stopped when the project was closed. No consultants or 
liaison people were around to help the municipal governments. The local officials in 
Ankola, Karwar, and Dandeli that the IED consultant visited did not have good 
understanding about KUDCEMP. This suggests the absence of a strong relationship 
between KUIDFC and the northern cities. 

 



 

 

CHAPTER 5 

Overall Assessment, Lessons, 
and Follow-Up Actions 

 
97. This chapter presents the overall assessment of the project and highlights key 
issues facing KUDCEMP, namely: house service connection, continuous water supply, 
cost recovery, urban-rural water sharing, and intercity facility sharing. It closes the 
report by summarizing main points and presenting some lessons derived from the 
evaluation.  
 

A.  Overall Assessment 
 
98. The evaluation rates the overall project performance successful.  The project 
was aligned with the development priority of the Government of India and the State of 
Karnataka, i.e., to improve urban infrastructure in selected project cities. It is also in line 
with ADB’s country and sector strategy to provide an integrated approach to urban 
development. However, the project was overambitious in scope, was prepared based 
largely on secondary data and limited consultation with stakeholders. The project was 
largely effective in delivering its outputs, although there were variations in the quality 
of investments across components and project cities. Use of the outputs varied as well, 
particularly for the STPs. The recalculated EIRR for most of the project components 
remained high: of 42 outputs, 34 had EIRR higher than 12%. The project is assessed 
less than likely sustainable due to low tariffs that are insufficient to cover O&M and, 
more so, investment costs. Sustainability will likely improve in the longer-term if tariffs 
are raised and collection efficiency continues to improve. Currently, municipal 
governments are able to maintain and operate the assets, although at the current tariff 
level, government subsidies are still required. The summary of assessment of each 
criterion is presented in Table 16. 

 
Table 16: Assessment of overall performance 

 Weight  Rating Weighted 

Criterion (%) Assessments Value Rating 
Relevance: 25 Relevant 2 0.50 

Effectiveness 25 Effective 2 0.50 

Efficiency 25 Efficient 2 0.50 
Sustainability 25 Less Likely sustainable 1 0.25 

Overall   Successful   1.75 

Source: Independent Evaluation Department. 
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B. Lessons and Follow-Up Actions 

99. House service water connection. The project’s original scope did not intend to 
provide household connections and water metering. It was envisaged that households 
would shift from the old leaky network to the new one.46  Nonetheless, KUDCEMP 
provided household connections in Udupi, Kundapura, Puttur, and some parts of 
Ullal.47 KUDCEMP did not provide household connections in the northern cities. Instead, 
the ULBs were advised to urge the citizens to connect their houses to the new pipes at 
their own costs, resulting in lower than expected usage of the new systems.  

100. To encourage more households to connect to the water services, municipal 
governments may consider incentives such as free connection. This proved successful in 
expanding water supply coverage in Lao PDR. 48  There is scope to raise awareness 
among households on the benefits of connecting to water supply services.  
 
101. Newer projects delivered after KUDCEMP have stipulated the inclusion of house 
service connections as part of the project scope. This reflects a growing commitment 
from both ADB and governments to deliver not only basic public infrastructure but also 
better quality of and access to services. New evaluations should assess the benefits of 
this approach compared with the projects that did not stipulate the financing of house 
connections. 
 
102. Continuous water supply. Providing continuous (24/7) water supply was not an 
intended project outcome, and perhaps for that reason it has not been a practice 
adopted by the municipal governments. There are several reasons why water supply is 
not provided 24/7. The main reason is the desire to reduce leakage from the old water 
distribution systems. Reducing the cost of power and low water intake and pressure 
were also cited as reasons. Municipal authorities also said that an uninterrupted water 
service is presently unnecessary because households use piped water mainly for 
drinking and cooking. To serve this purpose, authorities say households can use tap 
water for a few hours each day when it is available and store it in containers, and rely 
on well water for other purposes. The prevalence of this argument was corroborated 
during FGD in Mangalore.49 Households expressed the view that right timing of water 
availability (i.e., early morning or early evening) would be preferable) since during those 
times there would be people in the house to collect water. 
 
103. However, this evaluation is of the view that intermittent water supply is more 
costly both for the ULBs and the beneficiaries in the long run. Intermittent water flow 
increases the risk of contamination in the system (since adequate water pressure is not 
maintained in the pipes allowing infiltration of contaminated ground water) and 
reduces the durability of the pipes due to the pressure surges experienced when the 
pumps come back on. The absence of full-time water supply means customers still have 
to make an extra effort to collect or pump water from other sources, as well as store 
and treat the water. The cost of this “home-made treatment” and the related public 
health cost is difficult to quantify, but is substantial, especially for low-income 
households.  
 

                                                        
46 Under the circumstances, however, the intended benefit of reducing system water loss is compromised if 

supply from the new water facilities is injected into the old leaky network. 
47 Mangalore continues to use the existing connection and new household connections were later provided 

by the municipal governments. 
48 IED. 2015. Validation Report: Lao Northern and Central Regions Water Supply and Sanitation Sector 

Project. Manila: ADB (b) 
49 More detailed feedback from the focused group discussions are presented in Appendix 3. 
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104. Elsewhere in Karnataka state, it has been shown that a continuous water 
supply is feasible and economical, as well as socially acceptable.50 More recent ADB 
projects have explicitly targeted provision of a 24/7 water supply as an outcome in the 
project frameworks. Any project with this objective should be mindful that repair and 
expansion works sometimes deal with only a part of much larger networks and that 
added pressure due to 24/7 supply can lead to additional strain and leakage in those 
circumstances. With these provisos, this evaluation supports (as do water supply 
engineering views around the world) that a 24/7 supply should be the norm for ADB in 
designing and operating urban water.  
 
105. Demand for sanitation and sewer system. The benefits from the sewerage 
systems constructed under KUDCEMP are well documented, notably the benefits of 
preventing water pollution, which reduces risks to public health. During the FGD 
conducted in a slum area, residents including from low-income families, reported a 
strong desire to connect to the sewer system due to the difficulty of maintaining 
individual septic tanks, which are prone to overflowing during the rainy season. 
Participants explained that when these tanks overflow, they need to call trucks to de-
sludge. However, the trucks sometimes cannot reach houses that are not on the main 
road, so having a sewer connection is beneficial. 51  The use of sewage lines for 
evacuating excess storm drain water has led to problems of overflowing in some areas, 
so it is important to ensure drainage and sewer networks are separated. This reconfirms 
that urban sector projects, particularly the ones providing water and sanitation, remain 
relevant for countries with a high rate of urbanization.  

106. Roads in urban projects. Rehabilitation of roads are necessary in most urban 
projects for a couple of reasons. Streets and roads are often in poor shape to begin 
with, and after the installation of new water and sewer lines, house connections and 
storm sewers, there is often not much pavement left so the roads often need to be 
redone. The roads component also provides a "sweetener" to the ULBs reluctant to 
invest in sewers. Otherwise, local governments are very reluctant to provide funds for 
sewerage and slum rehabilitation and only strong pressure from ADB convinced the 
state to provide funds for these projects.    

107. Cost recovery. A chicken-and-egg dilemma confronts the local governments in 
their efforts to enforce appropriate water tariffs. Consumers would agree to tariff 
increases only after services have been improved. National government policy is 
sympathetic to this sentiment. On the other hand, local governments cannot improve 
water services if they cannot collect adequate revenues. This is consistent with the 
findings of an evaluation study, which identified two elements to cost recovery: 
beneficiaries’ willingness and ability to pay, and the institutions’ capability to impose 
and collect tariffs. 52 Beneficiaries’ willingness to pay is in turn influenced by satisfaction 
with the quality of service received. Lessons from IED studies recognize the difficulty of 
tariff reform in the water sector due to cultural and political sensitivities. As such, a 
strategic approach to tariffs and cost recovery is needed. It may include a clear timeline 
to increase tariffs, and address the unwillingness to charge for water and sanitation 
services (footnote 37). A clear approach to the broader sustainability of the project 
needs to be set out in project proposals. 
 

                                                        
50 World Bank Water and Sanitation Program, The Karnataka Urban Water Sector Improvement Program, 24 x 

7 Water Supply is Achievable, Field Note, September 2010. 
51 See Part B of Appendix 2. 
52 IED. 2012. Validation Report: Papua New Guinea: Provincial Towns Water Supply and Sanitation. Manila: 

ADB 
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108. The state government needs to provide financial incentives to encourage ULBs 
to take their tariff setting and revenue collection more seriously. Such incentives should 
be performance driven, and preferably also underpinned by accountability agreements 
between the state government and the ULBs. Municipal governments, for their part, 
need to strategize how to achieve wider water supply coverage, including exploring 
cross-subsidies between industrial/commercial users and household consumers, and 
providing subsidized connections to low-income families.53 A recent project, Karnataka 
Urban Water Management Investment Program (KUWMIP), approved in March 2014, is 
appropriately and innovatively proposing an incentive fund to help ULBs with water 
sector planning, monitoring and use. It will also provide ULBs access to a certain 
amount of resources to finance services, goods and/or civil works required to 
accomplish essential water-related reform, including improvements in financial 
management.54 
 
109. Rural water provision. Although the water supply systems were designed to 
serve the needs of urban areas, water sources are often at some distance from the city 
to safeguard against contamination. As such, the water distribution pipelines need to 
traverse outlying rural villages. Unless these rural villages are also provided with a share 
of the water supplied by the project, social conflicts may arise, and any subsequent 
unplanned diversion of the water to the rural villages would be treated as nonrevenue 
water. In Udupi and Kundapura, water users in the outlying villages are charged a 
(bulk) tariff. This is not the case in Mangalore, where the city government let the 
panchayats consume the water unbilled. Since the billing of panchayats is a persistent 
issue in some cities, ADB should promote a policy dialogue for water sector reforms at 
the national or state level on the best institutional arrangements for urban-rural 
sharing of water. 
 
110. Facility sharing between cities. Integrated infrastructure development also 
includes optimizing the design of the facilities so that cost is minimized and the service 
coverage maximized. This may entail sharing the use of a facility between adjacent 
cities if that is a cheaper alternative compared to providing standalone facilities for 
each city. However, as in the case of Udupi and Kundapura, a combined water supply 
system was rejected. This may in part be due to perceived complexities in the cost-
sharing arrangement and the apportioning of maintenance responsibilities once the 
facilities are turned over to the ULBs. In the case of Ullal, where the plan was to share 
water with Mangalore (the location of the WTP), problems with collecting payment 
from Ullal for the water sharing resulted in the town’s supply being considerably 
reduced. Future projects need to develop clear rules and obligations for efficient water 
sharing. ADB loan covenants need to ensure that city governments, with assistance 
from state and national governments, resolve cost-sharing arrangements before the 
project is closed and assets are transferred.  
 
111. Focus on the poor and on the slums. The slum rehabilitation and livelihood 
programs were very beneficial, for a token input (3%–5% of the loans). Half of the 
population in the cities covered are slum dwellers or low-income groups. Although the 
programs are not easy to manage, as they require close supervision usually by NGOs 
with mobilization and management experience in this area, these deserve serious 
attention for as long as ADB promotes inclusive growth in its programs.55 

                                                        
53  For instance, lifeline tariff, which is set below cost to provide the poor with inexpensive water. Higher rates 

are charged to richer customers and companies that consume more water and have better capacity to pay.  
54 ADB. 2014. Report and Recommendation of the President to the Board of Directors on a Proposed Loan to 

India for the Karnataka Urban Water Management Investment Program. Manila. 
55 KIUWMIP has addressed this. 
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112. Building new versus rehabilitating existing infrastructure. It is easier to build 
new infrastructure than to repair the existing infrastructure, in terms of both cost and 
political benefit/visibility. Local authorities and ADB have focused on new infrastructure 
in the past. Replacing old and leaky water lines is expensive, not because of the water 
pipe itself, but because of road repairs and related traffic disruption in busy, already 
overcrowded lanes and streets. These associated expenditures cost several times more 
than the water line itself, and are often underestimated. But these projects bring major 
improvements to many low-income residents.  
 
113. Complexity of the project scope. KUDCEMP demonstrated the positive and 
negative sides of a complex urban project. To a certain degree, KUDCEMP’s project 
scope provided flexibility to cater to stakeholders’ demand and increase buy-in. At the 
same time, 14 major outputs (with sub-projects) from six components in 10 cities 
reduced KUIDFC’s ability to monitor and supervise the project effectively. Multiple local 
authorities that were involved have contributed to implementation problems. 
Negotiating the asset handover was another challenge during the project closing as 
some city councils that came into power during project implementation did not agree 
to take over some assets. 
 
114. Finding the right balance of complexity is important, and ADB should spend 
enough time during project preparation to decide how complex or simple the project 
scope will be. Lessons from evaluation studies indicate that projects with fewer 
subprojects are easier to manage and achieve better results. 56  At the same time, 
“complexity” is not an absolute term; it will depend on the size of the project cities. 
Medium-sized cities (100,000 to 500,000 population) may support multisector projects 
relatively well, while smaller and very large cities may be more suitable for single-sector 
ones (footnote 37). Knowledge about local context and political dynamics will be 
important, as well as investing enough time for dialogue and consultation with local 
stakeholders. 
 
 
 

                                                        
56 OED. 2006. Special Evaluation Study on Urban Sector Strategy and Operations. Manila: ADB (see paras. 60–

65). See also IED. 2010. Special Evaluation Study Indonesia: Has the Multi-Sector Approach Been Effective 
for Urban Services Assistance. Manila: ADB 
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APPENDIX 1: PROJECT PERFORMANCE AGAINST DESIGN FRAMEWORK 

 

Design Summary 
Performance Indicators or 

Targets 
Achievement at Project 

Completion Report Evaluation Findings 
1. Goal 
 
1.1 Improve quality of 

life in the urban 
areas 

 
 
• Increase economic 

activities and revenue 
base of municipalities 

 
 
• The median monthly per 

capita consumption level 
in the urban areas of 
coastal Karnataka 
recorded a 100% increase 
between 2004–2005 and 
2010–2011. 

 

  • On average, the revenue 
from property tax of 
participating 
municipalities increased 
by 14% per annum 
between 2000 and 2010. 

 

 • Time savings by 
improved services and 
reduction in morbidity 
due to improved public 
health conditions 

• Average time taken for 
water collection was 
reduced from 30 minutes 
per day in the pre-project 
scenario to no separate 
time spent on water 
collection in the post-
project scenario, as per 
the information provided 
by each municipality. On 
average, water is supplied 
for more than 4 hours per 
day. 

• 81% of households in 
the survey sample rely on 
piped water as their 
main source of drinking 
water. Hence no separate 
time spent on water 
collection according to 
84% of households 
surveyed with piped 
water connections based 
on households survey 
results. 
 

• For those without piped 
water connection (19% 
of households surveyed), 
the average time spent 
to collect water was 11 
minutes, and the average 
daily collection was 5.3 
times a day. 

 
• Water availability varies 

from 6 hours to 16 hours 
a day. About a third of 
households in the sample 
reported that water runs 
for only a few hours a 
day. During the mission, 
the evaluation team 
found that water service 
is available for 16 hours 
in Udupi, 8 hours in most 
areas in Kundapura, and 
6–8 hours in Puttur. 
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Design Summary 
Performance Indicators 

or Targets 
Achievement at Project 

Completion Report Evaluation Findings 
1.2 Improve gross state 

product (GSP) 
• GSP to increase at a 

faster rate. 
• GSP growth rate 

changed from 7.1% in 
the pre-project scenario 
(1990–1999) to 7.8% 
during 2000–2010.a 

 

1.3 Improve guided 
planning of urban 
areas 

• Land optimization 
within an appropriate 
planning and regulatory 
framework. 

 
• Reduction in non-

confirming uses. 

• City development master 
plans have been prepared 
for 9 project towns to 
regulate the planned 
growth of land use and 
development. These plans 
have provided a physical 
framework for land use 
for a projected city 
population over a period 
of 10–20 year. 

 
• GoK has also launched a 

new project to create an 
urban property ownership 
records database, which 
accurately records both 
the spatial details of the 
property as well as the 
non-spatial record of 
rights. 

 

 • Optimization of 
infrastructure network. 

• The existing infrastructure 
network has been 
integrated with the newly 
constructed facilities to 
achieve optimization in all 
towns across different 
sectors. 

 

2. Purpose 
 
2.1 Improve urban 

infrastructure, 
management and 
resource 
mobilization in 
project cities 

 
 
• Provide basic urban 

infrastructure and 
essential municipal 
services in ten project 
towns with a projected 
total population of 
more than 1.2 million 
by 2006. 

 
 
1.0 million people 
(around 212,770 
households) have been 
provided with an 
improved potable water 
supply;  

• 0.44 million people 
(about 94,000 
households) with 
wastewater management 
services and sanitation; 

• 0.8 million (about 
172,200 households) with 
a municipal solid waste 
management system; and 

• 1.2 million with urban 
transport facilities. 
 

 
 

• 86% households have 
piped water connection 
(291,052 households). 
  

• 23.5% households have 
sewer connection 
(79,535 households). 

 
•  49% households have 

door-to-door waste 
collection services 
(165,838 households). 

 
Note: 
No. of households based 
on 2011 census for the 10 
cities, including the 
agglomeration area. 
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Design Summary 
Performance Indicators 

or Targets 
Achievement at Project 

Completion Report Evaluation Findings 
 • Cost recovery, 

devolution of powers to 
urban local bodies 
(ULBs), improve 
financial and technical 
capability of ULBs, 
enhance asset-
management capability 
of ULBs 

• The state has devolved all 
the powers as per the 
74th Constitutional 
Amendment of India. The 
financial and technical 
capability of ULBs has 
improved after 
implementation of the 
municipal reform 
program under the 
project. The state has also 
appointed technical staff 
in each ULB and gives 
regular training to their 
staff to improve asset 
management capability. 

Tariffs for water supply 
and sanitation, and for 
solid-waste management 
remain insufficient to cover 
O&M costs 

 • Introduction of public-
private partnerships 

• Mangalore city signed an 
agreement with a Special 
Economic Zone (SEZ) 
authority for O&M of the 
city’s waste-water system. 
Under the agreement, the 
SEZ will operate and 
maintain pumping 
stations and treatment 
plants in return for using 
effluent. 

 

• Kundapura, Mangalore, 
Puttur, and Udupi are 
developing public-private 
partnership schemes for 
providing 24/7 water 
supply. 
 

• Public–private 
partnerships, in the form 
of service contracts for 
O&M of treatment plants, 
pumping stations, and 
waste management, have 
also been introduced. 
 

• ULBs have engaged self-
help groups (SHGs) for 
primary collection of 
municipal solid waste. 
These SHGs have been 
trained and oriented 
under the project. 

 

• PPP arrangement with 
SEZ operational  

 
 
 
 
 
 
 
 
 
 
• PPP arrangements for 

water do not exist in 
these cities, and water is 
not provided 24/7. 

 

 

• A sanitary landfill in 
Vamanjoor, Mangalore, 
is also operated by a 
private company under a 
5-year contract with the 
city government. 

 
 
• In Karwar, the SHG-

managed solid-waste 
management runs only 
for one year due to high 
association fees. 
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Design Summary 
Performance Indicators or 

Targets 
Achievement at Project 

Completion Report Evaluation Findings 
3. Outputs 
 

3.1 Improved water 
supply 

 
 
• Source augmentation 

of 212 million liters per 
day (MLD) with 
creation of additional 
treatment facilities by 
creating conventional 
water treatment plants 
of 121 MLD. 

 
 
• Rehabilitation and 

extension of 
distribution systems in 
all Project towns to 
supply water to more 
than one million 
beneficiaries by 2006. 

 
 
• Potable water supply in 

project towns increased 
by 305.5 MLD through 
the construction of 10 
new water-treatment 
plants (WTPs) with raw 
water intake and the 
rehabilitation of 6 
existing WTPs. 

• 2,000 km of new water 
pipes were laid or 
existing pipes 
rehabilitated, benefiting 
about 1.0 million people 
in the project towns. 

• 10 new WTPs were built, 
6 existing WTPs were 
rehabilitated. 
 

• Total capacity of the new 
WTPs is 203.6 MLD, and 
the rehabilitated WTPs is 
118.4 MLD. 
 

• 2,000 km of new water 
pipes were laid 

 
 

3.2 Improved 
wastewater 
management 
facilities 

• Construction of 
interceptors/branch 
sewer lines (310 km), 
sewage-treatment 
facilities (capacity 71 
MLD) to benefit about 
0.55 million people by 
2006. 

• 427 km of sewer lines 
were laid, and facilities 
for treating a total of 
130.5 MLD. 
(130,500 m3/day) of 
sewage constructed 
in Bhatkal, Karwar, 
Mangalore and Udupi, 
benefiting about 0.44 
million people. 

• Another 0.25 million 
people will benefit once 
KUIDFC completes the 
remaining 7 km sewer-
laying works in 
Mangalore and ULBs 
provide house 
connections. 

• 7 new STPs were built   
(6 have been 
commissioned, one was 
not commissioned yet), 
and an existing STP was 
rehabilitated.  
 

• Total capacity of new 
STPs is 105.5 MLD, and 
the capacity of 
rehabilitated STP is 25 
MLD. 
 

• 427 km of sewer lines 
were constructed. 
 

 • Conduct public 
awareness programs, 
including providing 
incentives for 
promoting house 
connections. 

• Most of the ULBs 
engaged SHGs to carry 
out door-to-door 
awareness campaigns to 
encourage individual 
households to apply for 
a house connection. 
ULBs are also rewarding 
SHGs based on the 
number of applications 
they collect. 

 

3.3 Improved storm 
water drainage 

• Rehabilitation of 76 km 
of storm water drains, 
and providing adequate 
outfall to benefit about 
0.38 million people 
indirectly and about 
0.07 million people 
indirectly. 

• 59 km of storm water 
drains were rehabilitated 
or constructed, 
benefiting about 0.79 
million people.  

• 59 km of storm water 
drains were rehabilitated 



Project Performance Against Design Framework 37 

  

 

Design Summary 
Performance Indicators or 

Targets 
Achievement at Project 

Completion Report Evaluation Findings 
3.4 Improved solid 

waste management 
• Improved collection 

system by introducing 
door-to-door 
collection services 

• Public awareness 
program for effective 
collection 

• Cost effective 
transport and 
environmentally safe 
disposal of waste by 
encouraging public- 
private partnerships 

• All the project ULBs have 
introduced a door-to-
door collection system, 
by engaging either 
private operators or 
NGOs or community-
based organizations. 

• Regular public 
awareness campaigns 
have been conducted 
with the help of local 
NGOs, elected 
representatives, and 
other stakeholders. 

• 4 new sanitary landfill 
facilities were 
constructed and one 
upgraded. The 
cumulative capacity of 
these landfill sites are 
187 MT/day. 

• New and effective 
collection and 
transportation 
equipment and vehicles 
were provided to ULBs. 
In many ULBs, private 
operators are engaged 
for transportation as 
well as maintenance of 
the landfill sites. 

• All ULBs have introduced 
door-to-door waste 
collection service, as 
planned under the 
project. But door-to-door 
collection service is not 
available in all wards in 
the 10 cities. Of the three 
cities surveyed, only half 
of respondents reported 
having door-to-door 
garbage collection 
service in their 
neighborhood. 

• 4 new landfills were 
built, 3 were sanitary 
landfills (Mangalore, 
Udupi and Karwar), and 
one (Puttur) was a 
controlled dumping sites. 
One landfill in Ankola 
was upgraded. 
  

• One composting site in 
Mangalore was built. 

3.5 Improved municipal 
services and 
facilities: 

 
• public markets 
• Public 

conveniences 

• Rehabilitation of 7 
markets (total floor 
area 9,800 m2) 
and construction of 28 
new markets  
(22,260 m2) 

 
• Construction of public 

conveniences in all 
project towns (48 
units) 

• 15 new markets 
constructed 

 
• Of the 650 shops/ kiosks 

constructed under the 
project, about 300 are 
provided to women. 

 
• 20 public conveniences 

constructed 

• 15 new markets 
constructed  
 

• Achieved at completion 
 
 
 
 
 

• 20 public conveniences 
constructed 

 
3.6 Improved 

community 
amenities 

• Construction of two 
community halls 
(Bhatkal and 
Kundapura) 

• 5 community halls 
constructed 

• 5 community halls 
constructed 

3.7 Improvement of 
urban transport 

• Reconstruction of 52 
km of single-lane 
streets, 20 km of 
two-lane streets, and 
13 km of four-lane 
streets. 

• 128 km of single-lane 
streets, 40 km of two-
lane roads, and 4 km of 
four-lane roads 
reconstructed and 
widened. 

 
 

• 128 km of single-lane 
street, 40 km of two-
lane and 3.9 km of four-
lane streets and 4 km of 
four-lane streets were 
reconstructed and 
rehabilitated. 
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Design Summary 
Performance Indicators or 

Targets 
Achievement at Project 

Completion Report Evaluation Findings 
 • Rehabilitation and 

widening of 35 km of 
existing single-lane 
streets and 59 km of 
two-lane streets. 

• Construction of 1 km of 
new street. 

• 1 km of new road 
constructed 

• 1 km of new road 
constructed 

3.8 Improvement of 
slums 

• Improvement of 
infrastructure facilities 
in about 10 slums 
(water supply, 
drainage, sanitation, 
solid waste 
management, streets 
and footpaths, and 
street lighting) 

• Infrastructure facilities 
have been improved in 44 
slums in 10 project 
towns. 

• 44 slum areas improved 
in 10 project towns  

3.9 Improved low-cost 
sanitation  

• Construction of around 
20,000 twin pit pour 
flush latrines in 
economically weaker 
section residential 
areas. 

• 10,231 twin pit pour flush 
latrines constructed for 
economically weaker 
section people in the 
project towns (target 
reduced) 

• 10,231 twin pit pour 
flush latrines constructed 

3.10 Improvement of 
municipal offices 

• Construction of five 
new municipal offices 
(2nd floor public 
markets), improving 
working conditions for 
around 180 staff 

• 6 new municipal offices 
constructed with the 
necessary facilities. 

• 6 new municipal offices 
constructed 

3.11 Coastal Resource 
Management and 
Conservation Plan 

• Enhanced participation 
in planning for coastal 
development. 

• Improve spatial 
allocation of coastal 
resources utilization. 

• Effective protection of 
critical habitats/ sites. 

• Develop midterm 
strategic plan for 
coastal and marine 
management. 

• Develop coastal spatial 
plan for Karnataka. 

• Strengthen regional 
planning bodies. 

• To help with the planning 
and conservation of 
coastal resources, coastal 
regulation zone maps 
were prepared. 

 
• Strategic and spatial 

planning for the coastal 
regulation zone was 
carried out. 

• Achieved at completion 

3.12 Industrial Pollution 
Control and 
Environmental 
Monitoring 
Program 

 
 
 
 
 
 
 
 

• Installation of water 
and air quality 
monitoring system 

• Prediction/modeling of 
environmental 
pollution. 

 
 
 
 

• To strengthen 
environmental 
monitoring, offices-cum-
laboratory buildings were 
constructed for the State 
Pollution Control Board in 
3 project towns. 
 
 
 
 

 

• Achieved at completion 
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DSC = design and supervision consultants, GSP = gross state product, KM = kilometer, T = ton, MLD = million liters per day, 
M T = metric ton, NGO = non-governmental organization, – = not available, PCR = project completion report, SEZ= special 
economic zone, STP = sewage treatment plant, ULB = urban local body. 
a 

Government  of  India.  Central Statistical Organization.  Ministry of Statistics and Program Implementation, 
www.mospi.nic.in. 

Source: Urban Development Department, Government of Karnataka. 

 
 
 
 

 
Design Summary 

Performance Indicators 
or Targets 

Achievement at Project 
Completion Report 

 
Evaluation Findings 

 • Strengthening of 
Environmental Training 
Institute for coastal 
management. 

 
• Database development 

on cleaner 
technologies. 

 
• Self-supporting 

operation of Center for 
Cleaner Technologies. 

  

3.13 Coastal Erosion 
Protection 
through 
Afforestation 

• Successful afforestation 
of 645 hectares (ha) of 
seashore plantations, 
and 210 ha of 
mangroves 
rehabilitated. 

 
• Improved safety for 

communities and 
property. 

 
• Less erosion of coastal 

land. 

• Mangrove and other 
species were planted to 
prevent erosion in 2,298 
ha along the coast. 

• Achieved at completion 

3.14 Mangalore Urban 
Waterfront 
Rehabilitation Plan 

• Comprehensive land 
use plan to guide 
future growth and 
development of 
Mangalore waterfront. 

• A city development 
master plan has been 
prepared for Mangalore 
town to regulate the 
planned growth of land 
use and development, 
including its waterfront. 

• Achieved at completion 

4. Input ($ Million) 
 

ADB   145.0 
Government      95.8 

  Total            240.8 



 

 

APPENDIX 2: ECONOMIC AND FINANCIAL RE-EVALUATION 

 
1. This appendix provides details on the economic analysis for water supply, sewerage, drainage, 
solid waste management, roads and bridges in each project town. As in the PCR, the financial analysis 
covered only the water supply component. The analyses that follow are based on the framework 
provided in ADB Guidelines for the Economic Analysis of Water Projects1 and Financial Management 
and Analysis of Projects (2005).2  
 

A. Approach to Evaluation 
 
2. The economic internal rates of return (EIRR) were recalculated to compare the findings with 
those at the time of project appraisal and project completion report (PCR). For the EIRR recalculation, 
this evaluation used the compounded annual population growth rate between 2001 and 2011 based 
on the 2011 population census (latest available) to estimate the population through 2035. As was done 
in the PCR, the average household size used for the recalculation was 4.6 persons per household and 
the calculation was carried out using 2002 as base year. For water supply, which comprised the largest 
fraction of investments, both non-incremental and incremental water benefits were considered. Non-
incremental water refers to replacement of water currently obtained from bore wells and other 
traditional sources, which are vulnerable to increasing salinity and sewage contamination. Incremental 
water, on the other hand, refers to additional water provided by the project to raise the per capita 
consumption to the project’s target level of 135 liter per capita per day (lcpd), with reference to 
baseline ranging from 85 lcpd to 110 lcpd in the various towns. The results are presented in Table A2.1. 
 
3. For the financial analysis, a recalculation was done to estimate the minimum average tariff rate 
required to hurdle the weighted average cost of capital (WACC) for the water supply components for 
both household and commercial/industrial users in each of the project towns. 3  The following 
assumptions were made in the financial internal rate of return (FIRR) recalculation: (i) the Indian rupee 
(Rs)-to-USD exchange rate would increase by 2.5% per year, in line with the observed change in the 
foreign exchange rate during 2002 to 2015; (ii) average tariffs would increase on an annualized 
compounded rate of 3.5%, slightly above the WACC; (iii) an inflation rate of 7% per year, which is 
applied to the capital replacement cost and operations and maintenance (O&M) expenditures; (iv) the 
volume of commercial/industrial usage at 10% to 25% of the household supply depending on the 
town/city; and (v) revenue collection efficiency of 80%. The calculations assumed that all the towns 
would eventually shift to volumetric water pricing as opposed to fixed monthly charges. Volume of 
household water usage is set equal to the projections used in the EIRR recalculation, which considered 
both non-incremental and incremental water. The capital expenditure/schedule and capital 
maintenance and O&M costs were taken from the original EIRR spreadsheet used by the PCR. The 
results of the FIRR re-calculation are presented in Table A2.2. 
 

B. Economic Analysis 
 
4. Water supply. For water supply, which comprised the largest fraction of investments, the 
project performance evaluation report (PPER) considered both non-incremental and incremental water 
benefits. The PPER analysis assumed that replacement of traditional water sources would start at 10% 
of the benefitted households at the start of water supply operations, and increase by 7% per year. 
Incremental water, on the other hand, refers to additional water provided by the project to raise the 
per capita consumption to the project’s target level of 135 lcpd, compared to the baseline which 

                                                        
1 ADB. 1998. Guidelines for the Economic Analysis of Water Projects. Manila. 
2 ADB. 2005. Financial Management and Analysis of Projects. Manila 
3 WACC was computed at 3.27%.  
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ranged from 85 to 110 lcpd in the various towns. In the PCR, it was assumed that the project would 
cover 85% of the population, whereas in the PPER it was assumed only 70% coverage in view of 
observed slow uptake in household connections.  
 
5. Savings in both resource and health costs were considered the key benefits of the water supply 
component.  As in the PCR, the PPER used (i) Rs0.18/liter (at 2002 prices) as average cost of obtaining 
water from alternative sources and (ii) Rs6.00/kiloliter as consumer willingness to pay in calculating 
savings in resource costs.4 Following ADB’s guidelines, savings in health costs were calculated based on 
the following assumption: (i) about 44% of the population suffered from waterborne diseases; (ii) cost 
of treating waterborne diseases at Rs209/month/household; and (iii) 40% of the savings in health costs 
were apportioned to improvements in water supply. 
 
6. Sewerage and drainage. The main items considered for economic analysis, as in the PCR, were: 
(i) avoidance or savings in health costs; and (ii) avoidance of income loss as a result of a reduction in 
flooding. Fifty percent of savings in health care costs were apportioned to sewerage and drainage in 
line with ADB Guidelines. However, in the towns were only drainage was provided (i.e., there was no 
sewerage investment), the health savings apportioned was reduced to 10%. For sewerage, additional 
cost savings considered were the estimated cost of maintaining individual septic tanks. As in the PCR, 
the average daily income of households (at 2002 prices) was assumed at Rs121. Reduced frequency of 
flooding was assumed to be 6–10 days per year depending on the municipality, in line with the PCR.5 
 
7. Solid waste management. Cost savings were estimated on the basis of estimated health care 
costs. Following economic analysis guidelines, 10% of the savings in health care costs was apportioned 
to improvements in solid-waste management practices. In addition, the estimated value from 
production of compost was added to the benefit estimation. 
 
8. Streets and bridges. Cost savings were estimated based on savings in travel time and vehicle 
operating costs, with traffic data obtained from the Road Transport Statistics, as in the PCR. For both 
parameters, costs per vehicle-km were obtained from the project preparatory technical assistance 
report, adjusted for inflation. 
 
9. Table A2.1 shows a comparison of the calculated EIRRs during appraisal, PCR and PPER for 
selected project towns covered by the project. 
 

Table A2.1: Comparison of EIRRs calculated at Appraisal, PCR and PPER 

Components Appraisal PCR PPER 

A.  Water Supply    

Ankola 19.0 21.33 26.11 

Bhatkal 16.8 21.16 25.05 

Dandeli 26.7 41.61 45.86 

Karwar 12.1 16.11 14.96 

Kundapura 12.0 15.85 18.06 

Mangalore 22.9 23.75 21.38 

Puttur 15.1 16.43 15.88 

Sirsi 14.1 22.76 22.00 

                                                        
4 Equivalent to a monthly flat rate of Rs48 for lifeline supply of 8 cubic meters per month, which is charged to poor households. 
5 In the case of Mangalore, where the local government has signed an agreement with a Special Economic Zone for the latter to 

use treated effluent from the sewerage treatment plants for industrial water needs (e.g., for the oil refinery cooling water), the 
estimated benefit from the industrial use of treated wastewater was added. Economic benefits of drainage provision due to 
reduced property damage from flooding were not calculated in the PPER analysis, as in the PCR, in the absence of reliable 
data. 
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Components Appraisal PCR PPER 

Udupi 14.3 18.77 17.46 

Ullal 19.8 22.95 22.41 

B.  Sewerage 
   

Bhatkal 
  11.95 

Karwar NA 18.92 15.08 

Mangalore NA 12.37 9.01 

Udupi NA 13.21 9.05 

C.  Drainage 
   

Ankola 12–16 19.70 20.76 

Bhatkal 13–19 13.43 13.06 

Dandeli 12–23 22.16 22.05 

Karwar 15–25 21.63 18.50 

Kundapura 15–24 21.10 17.87 

Mangalore 15–24 21.10 15.57 

Puttur 14–18 40.62 38.97 

Sirsi 13–19 22.62 22.00 

Udupi 12–21 12.39 6.08 

Ullal 14–20 73.73 67.31 

D.  Solid Waste6 

 

   

Ankola NA 12.16 4.76 

Bhatkal NA 12.79 11.11 

Karwar NA 35.44 31.65 

Kundapura   28.03 

Mangalore NA 12.58 8.14 

Puttur NA 12.27 10.28 

Udupi NA 12.30 7.34 

Ullal NA 41.85 35.79 

E.  Roads and Bridges 

 

   

Ankola NA 39.13 37.79 

Bhatkal 16–31 21.09 20.63 

Dandeli 13–29 33.62 33.83 

Karwar 14–23 26.63 23.24 

Kundapura 15–27 48.47 47.65 

Mangalore 18–30 41.90 36.14 

Puttur 14–29 41.41 38.20 

Sirsi 13–28 40.44 37.58 

Udupi 12–26 68.92 61.84 

Ullal 14–30 48.49 42.23 
Sources: Report and Recommendation of the President, Project Completion Report, and Independent Evaluation Department 

calculations. 

 

 

                                                        
6 For Dandeli, Puttur, Sirsi, and Ullal, the EIRR calculations combined drainage and sewerage. 
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C.  Financial Re-Evaluation 
 
10. Table A2.2 below shows the average water tariff needed to hurdle the 3.27% weighted average 
cost of capital in each project town, reckoned from the start of operation and using 2002 as the base 
year. The Table also shows what the rates should be by 2016, if tariffs are adjusted for inflation.  The 
differences in the hurdle tariffs among project towns are mainly due to differences in capital cost and 
O&M cost. For instance, among the project towns, Ullal has the lowest hurdle tariff because the capital 
cost of providing the supply was borne by Mangalore and Ullal is paying for imported water at a 
relatively low price of Rs5 per cubic meter. It should be noted that the estimated tariffs were calculated 
based on recovery of capital cost and O&M cost. In reality, however, the cities that are responsible for 
setting the tariffs may only target recovery of O&M cost and capital maintenance, or just a portion of 
said costs because the state government provides subsidy for the power costs of running the water 
system. 
 
11. Although the calculated tariffs do not reflect the actual cost recovery objectives of the city 
corporations with regard to drinking water supply, the figures provide a benchmark tariff with which to 
assess sustainability of urban water supply investments if cities have to bear the investment and O&M 
costs, or attempt to attract private sector participation in the future. 
 
 

Table A2.2: Estimated Average Water Tariffs Needed to Hurdle Weighted Average  
Cost of Capital at 3.27%, INR per cubic meter 

Town/City 
Start of 

Operation 
Tariff at the starting year 2016 inflation-adjusted tariff 

Household tariff, 
2015 

Household Commercial Household Commercial (starting from)* 
Ankola 2008 15 28 17.8 35.6 6 
Bhatkal 2009 15 32 19.0 40.7 80/month 
Dandeli 2008 13 24 16.4 31.6 140./month 
Karwar 2011 33 60 39.2 71.3 N/A 
Kundapura 2009 25 50 31.8 63.6 7 
Mangalore 2011 12 25 14.3 30.3 2.5 
Puttur 2011 40 75 47.5 89.0 9 
Sirsi 2009 32 60 40.7 76.3 120/month 
Udupi 2009 25 55 31.8 70.0 75 
Ullal 2009 4 8 5.1 10.2 75/month 

Sources: Municipal government data collected by the Independent Evaluation Department Team during evaluation mission; 
Independent Evaluation Department estimates. Independent Evaluation Department was not able to obtain data from Karwar.  
* Cities with volumetric billing charge progressive rates. 

 



 

 

APPENDIX 3: FINDINGS FROM HOUSEHOLD SURVEY AND FOCUS GROUP 
DISCUSSIONS 
 

 
1. This appendix summarizes the findings from the household survey and Focus Group Discussions 
(FGDs) conducted during the evaluation mission. The survey was conducted from 15 October to 19 
October 2015 in selected wards in four of the 10 project cities covered under the Karnataka Urban 
Development and Coastal Environmental Management Project (KUDCEMP) namely: Mangalore, Udupi, 
Ullal, and Puttur. FGDs were conducted in three survey areas in Mangalore and Ullal.  

A. Household Survey 
 
2. A household survey was conducted as part of the evaluation in order to determine the 
knowledge, attitude, and practice (KAP) about safe drinking water, solid waste management and 
wastewater, and willingness to pay and affordability. An additional survey was planned to find and 
interview families affected by land acquisition and involuntary resettlement but since KUDCEMP did not 
result in any displacement or resettlement of local population, the survey was deemed unnecessary.  
 
3. The survey targeted four types of residential area: (i) slum areas that were improved under 
KUDCEMP, (ii) slum areas that were not improved under KUDCEMP, 63 (iii) general (non-slum) residential 
areas with high coverage of water services, and (iv) general residential areas with low coverage of 
water services. The purpose was to ensure that the survey captured some diversity of respondent’s 
residential background. However, except for life changes and the social capital section of the survey 
(see Appendix 4), all respondents were treated as one group.   
 
4. Sampling method. In each of the four cities, the survey team gathered information on wards 
that are defined as slum areas from the municipal offices. Information on slum areas that did not 
receive KUDCEMP slum improvement program was available only in Mangalore, while the team did not 
go to any slum area in Ullal. From the list in Mangalore the survey team randomly selected five wards 
that received KUDCEMP slum upgrade, and another five from the list of non-KUDCEMP slum wards. In 
Udupi and Puttur, the team randomly selected two wards each (only those that received KUDCEMP 
slum upgrade). From each ward, the survey team selected five households to be interviewed.64  
 
5. With the help of the city governments in Ullal, Udupi, and Puttur, the survey team determined 
wards that have high (60% or above) and low (40% or below) water coverage. Four wards in each city 
from each category were selected, and the survey team visited five households from each ward. A total 
of 206 households were interviewed for the survey. Table A3.1 shows the sample size distribution per 
city. 
 

Table A3.1: Number of Households in Each of the Four Urban Centers 
Urban 
Centers 

KUDCEMP 
slum areas 

Non-KUDCEMP 
slum areas 

Residential areas with 
high water coverage 

Residential areas with 
low water coverage Total 

Mangalore 36 30 - - 66 

Ullal - - 20 20 40 
Udipi 10 - 20 20 50 
Puttur 10 - 20 20 50 
Total 56 30 60 60 206 

Source: Independent Evaluation Department survey. 

                                                        
63 The non-KUDCEMP slum areas still benefited from KUDCEMP’s interventions other than slum upgrade. They might also have 

received similar intervention from the government.  
64 In each ward, the survey team chose the households randomly. 
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6. Questionnaire development. The questionnaire that was developed for the survey was prepared 
in English and translated into the local language (Kanada). The questionnaire comprised 13 sections65 
with a total of 71 questions. The questionnaire was then finalized after pre-testing in the field 
(Mangalore). The format is provided at the end of this document in Section III.  
 
7. Quality assurance. Training on project objectives and the questionnaire survey was provided by 
the national consultant. A well trained enumerator team conducted the survey and the information 
obtained was double-checked by the national consultant.  
 
8. Findings.  The following is a summary of the survey findings: 
 

(i) Water Supply and Availability. Most households (86%) are connected to piped water 
supplies. Thirty eight percent of households with piped connection reported no or 
rare water supply interruption. A third of the households reported that water runs for 
only a few hours a day. There was a continued reliance on alternative sources of 
water such as private ground wells. Only around half of households with piped water 
connections had a metered connection, provided by the local governments later on 
(post-KUDCEMP) under their own budget; 
 

(ii) Drinking Water. The main source of drinking water was piped water from a water 
company or public facility (81%). Almost all households stored drinking water (97%) 
in individual water tanks or storage containers. Households that did not have a piped 
water connection collected water for drinking from other sources. The task of water 
collection was mostly undertaken by women (56%). Two-thirds of the households 
who were connected to piped water still treated their water for drinking. Boiling 
water was found to be the most common method of treating water, while some used 
a water filter or purifier; 
 

(iii) Sanitation. Less than a quarter of the households were connected to a piped sewer 
system. About a third (30%) households utilised a septic tank and almost half of the 
households had the final faecal disposal to an underground pit. Some households 
may be utilizing both septic tank and underground pits. Incidences of open 
defecation were quite low; most households had their own toilet (93%) and some 
households shared a toilet with other households (6%); 
 

(iv) Drainage. Almost 60% of the households had their wastewater discharged to a 
drainage or open sewer channel. A large proportion of households (65%) in non-
KUDCEMP slum areas and residential areas with low water coverage disposed of 
household wastewater to a soak pit or through surface seepage; 
 

(v) Preparedness to Pay for Water Services. Only a third of the households expressed 
their preparedness to connect and pay for tap water, while the remainder did not 
show any interest in tap water even though a service could be available at their areas; 
 

(vi) Solid Waste Management. Only a third of the households segregated waste at 
source, and half relied on door-to-door collection services for garbage disposal; 
 

(vii) Incidences of Diseases. The number of households that reported incidences of 
diarrhea was low (1.46%). However, the rate of diarrhea was two to three times 

                                                        
65 These are interview duration respondent’s information on dwelling, water connection, drinking water, sanitation, waste 

disposal, solid waste, access, health satisfaction and changes in life, social capital and conflict, and observations.  
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higher for those households who did not disinfect water before consumption. This 
suggests that the piped water may not be fully potable;  
 

(viii) Life Changes and Social Capital. A comparison of the satisfaction levels and life 
changes in KUDCEMP areas versus non-KUDCEMP areas showed that the households 
located in KUDCEMP areas had a more positive outlook. The results were similar for 
social capital and conflict. This suggests that KUDCEMP may have contributed to the 
improved well-being of households in project areas. More detailed results of this 
section are presented in Appendix 4. 

B. Focus Group Discussion 

9. During the survey in a KUDCEMP slum area in Mangalore and Ullal, the team also conducted 
three FGDs in different areas. Participants of FGDs were different from those households who took part 
in the questionnaire survey. During the FGDs, the participants were asked questions on access to, and 
the quality of, water and sanitation services in their neighbourhood. 
 
10. Jyothi Nagar slum area, Mangalore. Nine local participants were present (five males and four 
females). While the households have piped water connections, the actual water supply was intermittent 
(for 45 minutes to 2 hours daily). The variation in water supply quantity was seasonal—more water was 
available during the monsoon as compared to the summer season. Participants expressed concern 
about the timing of availability of piped water supplies and reported that water availability in the early 
morning or in the evening is more important than mid-morning. This was because most household 
members were either away by mid-morning for work so there was no one present at home. This posed 
a challenge in terms of water collection and storage even for women who may have remained at home 
and held the primary responsibility for this task.   
 
11. Most respondents paid tariff for water services-related fees and charges. An increase in the 
number of hours of piped water supply (such as up to 10 to 24 hours daily) was considered 
unnecessary and the current water related fees were perceived as somewhat high. Respondents 
expressed concern that their water bill will be higher if water is available 24 hours a day. Households 
also had access to alternative water sources that were free. Most households had toilet facilities in the 
house, and final disposal took place in underground pit/septic tanks. Cleaning of pits/septic tanks was a 
challenge for those households without direct road access. Most households paid out of pocket for the 
cleaning of pits/septic tanks. The household respondents suggested that the current drainage facility 
(for sewerage and household wastewater) in the entire area was inadequate. Water clogging and 
stagnation was a common occurrence in downhill slum areas compared to uphill slum areas. 
 
12. Kudkorigudda slum area, Mangalore. Nine local participants were present during the FGD (one 
male and eight females). Household respondents reported having 24 hours of piped water supply for 
the past 2 years. Prior to this, the water supply was available for only 10 to 12 hours daily. They had a 
metered connection and on average every month paid Rs200 ($3.20). Almost all households had access 
to private toilets, located in the house, and the final disposal was to a septic tank/underground pit. The 
household respondents relied on municipal services for issues such as cleaning of underground 
pit/septic tanks, collection of garbage, etc. There was adequate provision of underground and open 
drainage facilities in the area, while water clogging usually occurred in low lying areas (downhill). Most 
of the women engaged in daily household work while men went to work. Men were also responsible 
for managing household finances.  
 
13. Kerebailu slum area, Ullal. Nine local participants were present during the FGD (one male and 
eight females). The household respondents implied that access to water facilities in the area varied; 
some received individual piped water while others shared a common water point (e.g., a public tap 
serving several households). All households also heavily relied on private ground water access such as 
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bore-wells. The water supply ran once every 2 days for 1 hour only.  As per the respondents, the 
current piped water supply ran regularly for 6 months (October to March) and didn’t run at all for next 
6 months. Most households considered the water quality good, although they indicated that quality 
varies during the dry season. 
 
14. Respondents said they are currently paying for water, around Rs150–200 per month for the 
water that runs to their houses. Some expressed willingness to pay more if the water services and 
supply improve. They are reluctant to pay for water from the public tap (“fighting will start,” said one 
respondent), but if everybody has to pay, they are willing to do so. 
 
15. No operational municipal garbage collection system was in place, with most households 
engaged in road side dumping. Respondents reported that garbage piles are a common sight. During 
the rainy season the garbage will be flooded with storm water, and during summer months garbage is 
dumped just about anywhere. Most households had access to private or shared toilets. There is no 
sewage connection in the neighborhood, but drainage is available. Local roads are not in good 
condition and in the rainy season are covered in mud. 
 
 



 

 

APPENDIX 4: RESULTS ON LIFE CHANGES AND SOCIAL CAPITAL 
 
 
1. A module in the household survey asked the respondents how they would compare the 
situation in their neighborhood today to 5 years ago. To reduce the heterogeneity of different social 
and economic background, this evaluation compared the answers of respondents from two types of 
slum areas: those covered by the Karnataka Urban Development and Coastal Environmental 
Management Project (KUDCEMP) slum improvement program and those not covered by this program, 
although categorized as slum by the local government. 
 
2. A concern sometimes expressed is that physical infrastructure development can break down a 
community’s social capital. The survey asked respondents questions commonly used as measures of 
trust, feeling of safety and community participation.  

A. Life changes 
 
3. Households located in KUDCEMP slum areas had a more positive outlook on their living 
conditions. More respondents from KUDCEMP areas considered that their neighborhood had improved 
in the past 5 years in terms of overall living conditions, cleanliness and public health, compared to 
respondents in the non-KUDCEMP areas. The results are presented in figures A4.1 to A4.3. While 39% 
of respondents felt their living conditions, public health condition and neighborhood cleanliness had 
worsened, 43% of KUDCEMP respondents said their living conditions had become better compared to 
30% of non-KUDCEMP respondents. Such numbers broadly were also reflected in their answers to the 
other two questions. 
 

Figure A4.1: Living condition in the neighborhood compared to 5 years ago 

 
Source: Independent Evaluation Department survey in four towns, October 2015, 56 respondents from the KUDCEMP slum, 30 
from the non-KUDCEMP slum. 

 
 

Figure A4.2: Cleanliness in the neighborhood compared to 5 years ago 

 
Source: Independent Evaluation Department survey in four towns, October 2015, 56 respondents from the KUDCEMP slum, 30 
from the non-KUDCEMP slum. 
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Figure A4.3: Health Conditions in the neighborhood compared to 5 years ago 

 
Source: Independent Evaluation Department survey in four towns, October 2015, 56 respondents from the KUDCEMP slum, 30 

from the non-KUDCEMP slum. 

B. Social Capital 
 
4. More respondents from KUDCEMP slum areas felt that their neighborhoods are safer and their 
neighbors can be trusted compared to those living in non-KUDCEMP areas. Although respondents in all 
slum areas (KUDCEMP and non-KUDCEMP) considered their neighborhood safe enough for them to 
walk alone, the sentiment was stronger in the KUDCEMP slum area (Figure A4.4). Residents of 
KUDCEMP slum areas also had more trust in their neighbors (Figure A4.5), and felt they were more 
likely to get help when needed (Figure A4.6). There was a slightly stronger feeling among respondents 
from KUDCEMP slum areas that they would get their wallets back if they lost them in the neighborhood 
(Figure A4.6).  

Figure A4.4: Do you feel safe walking alone in your neighborhood? 

 
Source: Independent Evaluation Department survey in four towns, Oct 2015, 56 respondents from the KUDCEMP slum, 30 from 
the non-KUDCEMP slum. 

 
 

Figure A4.5: Can your neighbors be trusted? 

 
Source: Independent Evaluation Department survey in four towns, Oct 2015, 56 respondents from the KUDCEMP slum, 30 from 
the non-KUDCEMP slum. 

 
 
 
 
 
 

5%

17%

34%

47%

9%

7%

25%

27%

27%

3%

KUDCEMP Slum

Non-KUDCEMP Slum

Much worse Slightly worse About the same Slightly better Much better

38%

17%

63%

80%

KUDCEMP Slum

Non-KUDCEMP Slum

Yes, very much Generally safe

32%

13%

66%

83%

2%

3%

KUDCEMP Slum

Non-KUDCEMP Slum

Yes, most of them Some can be trusted A few can be trusted No one can be trusted



50 Appendix 4 

 

 

 

Figure A4.6: If you lost your wallet in your neighborhood, how likely you will get it back? 

 
Source: Independent Evaluation Department survey in four towns, October 2015, 56 respondents from the KUDCEMP slum, 30 
from the non-KUDCEMP slum. 

 
 

C. Community Participation 

5. A different measure of social capital is the level of participation in community groups. 
Respondents were asked if they or other family members were involved in one or several community 
groups or activities. The finding was that respondents in KUDCEMP slum areas were more active in their 
communities, as measured by higher rate of membership in different types of community groups 
(Figure A4.7), except neighborhood associations.  

Figure A4.7: Household members who are active in community groups 

 
Source: Independent Evaluation Department survey in four towns, Oct 2015, 56 respondents from the KUDCEMP slum, 30 
from the non-KUDCEMP slum. 
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