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EXECUTIVE SUMMARY 

Traditionally urban environmental infrastructure services like water, sewerage and sohd 
waste management have been consIdered as pubhc serVIces to be provIded by the local 
governments and related state or metro level statutory authorItles FInancIng of these servIces 
has largely been through budgetary allocatIOns. With the recently InItIated finanCIal reforms m 
IndIa, there IS tremendous scope for enhancmg the mvestments m this sector by tappmg the 
rapIdly expanding capItal markets, espeCially for debt funds ThIS, however, would reqUire 
considerable efforts as the market perceptlon of high rIsk and low returns from Investments m 
this sector needs to be changed by successfully developing and implementmg commercially 
VIable projects for urban envIronmental Infrastructure In this perspective, commercwlly viable 
projects would essentially be those which would be able to raise resources from the capital 
markets largely on the baSIS of revenue streams from specific servlce lznked user charges and 
other dedicated sources. They WOUld, therefore, need to address three Important concerns, 
namely, a market rate of return on investments, an acceptable InstltutIOnal arrangement for 
raISIng market resources and servIce dehvery and a clear risk assessment and mItlgatIOn 
framework 

ThIS report suggests the nature of analysis essential for pre-feasibihty phase of project 
development. It focuses on aspects which are critlcal for commercial viabihty Thus, technology 
choices and service standards are not discussed here The proposed analysis is for two dIfferent 
stages of inItial project development. It must be realized that project development in a 
commercial format is a very resource mtensive exerCIse. It IS thus essential to assess whether 
a given project suggests adequate potentIal for devoting such resources for commercial 
structuring. The first stage of pre-feasibility suggests basic financial analYSIS of the given project 
and overall service system. If the basic fundamentals seem strong enough. and necessary tariff 
reVIsions feasible m view of the past pricing practlces, local political opinion, quick sensitivity 
analysis and a rapid market assessment, it would be advisable to pursue the project development 
further. This volume I gives details of the fIrst stage analysis and report formats for the first 
stage. Based on the stage-I pre-feasibility report, the service authority may approach a fmancial 
IntermedIary or the state government for permiSSIOn to borrow. 

The stage I analysis focuses on finanCial performance of the given service/sector in light 
of new investments. It IS important to realize that In most cases investments m environmental 
Infrastructure augment the capacities or coverage of the existing system It is therefore, 
necessary to review the returns on investments in relation to the entIre sector/system, rather than 
lImiting to the given project only. For example, an mvestment maybe made to augment water 
capacity and Increase the distribution network. However, It may neither be possible nor 
appropriate to delineate the returns as a separate stream Thus, even whIle determining the 
returns on this new mvestment, it would be essentIal to assess the net returns on the total 
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system. DeiIrutlon of thiS system will depend on the mstItutional arrangement which is being 
envisaged for the specific environmental service For example, for water and sewerage, the 
system may refer to a separate department within a muruclpal authonty, a separate state level 
board or an independent project company set up to supply bulk water to other authontIes or user 
groups A clear delineation of thiS system and ItS rationale need to be set out m the beginmng 

The volume I report focuses on financial analYSIS necessary at the pre-feasibilIty stage 
Volume II details the mstltutlOnal analYSIS and nsk assessment. A finaocial analYSIS model 
(FIRE-FAM) has been developed to assist in the analYSIS of financial perrormance for different 
tariff alternatives (refer Annex 1). The basIc prinCiples suggested for the pre-feasibilIty analYSIS 
and report formats may be used for any urban environmental Infrastructure includmg water 
supply, sewerage and sanitation, solId waste management and area development projects. 
However, some of the detaIled analysis has been worked out for water supply at thiS stage 
Further development for sewerage, solId waste management and area development IS underway 
The approach to financial analysis suggested in thiS report mcludes the following steps Further 
detalls are given in next section. 

1. EstimatIOn of New Investments Required 
2. Consumption Forecasts 
3. System Annual Costs 
4. Initial Average Tariff AnalYSIS 
5. Detailed Tariff Analysis and Additional Revenue Measures 
6. Sensitivity Analysis 

It IS necessary to present the analysis in the context of city and performance of the given 
service and agency. For this, the followmg report format is suggested. Further details are gIven 
m sectIon III. 

1. 
2. 

3. 

4 

Introduction 
Existing Situation AnalYSIS 

Demographic and Economic Growth Patterns 
Service Conditions and Coverage 
Fmancial Analysis of Service 

InstItutional Arrangements 
EXIsting InstitutIOns 
Proposed Changes 

Estimation of New Investments ReqUIred 
Project Concept . 
Proposed Service Standards and Coverage 
Mam Project Components 
Total Project Costs 
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5. Financial Analysis 
Consumption Forecasts 
System Annual C,?sts 
InitIal Average Tariff Analysis 
Detailed Tariff Analysis and AddItional Revenue Measures 
SensitIvity Analysis 

The analysis framework and report formats suggested in thIS paper may be used by 
mterested servIce agencIes like municipal and urban development authoritIes, state and metro 
water and sewerage boards, mdustrial development corporations, new independent companies 
proposed for specific projects, etc. It IS hkely that the state government ImtiatIve in supportmg 
the development of such projects will be required m the initIal stages 
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I. INTRODUCTION 

TradItIonally urban envIronmental infrastructure servIces lIke water, sewerage and solId 
waste management have been consIdered as pubhc servIces to be provIded by the local 
governments and related state or metro level statutory authOrItIes FmancIng of these servIces has 
largely been through budgetary allocatIons ThIS method has limIted the scope for mvestments m 
thIS sector and has often produced InefficienCIes and a lack of commitment to Introduce 
approprIate user charges for these servIces WIth the recently mitiated finanCIal reforms m IndIa, 
there is tremendous scope for enhancing the Investments in this sector by tappIng the rapIdly 
expandIng capItal markets, especially for debt funds This, however, would reqUire consIderable 
efforts as the market perceptIon of hIgh risk and low returns from Investments In thIS sector needs 
to be changed by successfully developing and ImplementIng commercIally VIable projects for 
urban envIronmental Infrastructure 

In thIS perspectIve, commerCIally VIable projects would essentially be those WhICh would 
be able to raIse resources from the capital markets largely on the basis of revenue streams from 
speCIfic servIce hnked user charges and other dedicated sources. They would, therefore, need to 
address three tmportant concerns, namely, a market rate of return on Investments, an acceptable 
InstItutIOnal arrangement for raIsing market resources and servIce delIvery and a clear rIsk 
assessment and mitIgation framework 

In IndIa, Irntial project development In a commerCIal format has taken place In other 
Infrastructure sectors lIke power, surface transport and aIrports. These experiences have created 
an interest among many state and local governments to explore the possibility of developing urban 
enVIronmental Infrastructure projects in a commerCIal format Some of the states like Andhra 
Pradesh have taken a cabinet level decision to privatize urban environmental services which have 
so far been treated as "social services". 

There is thus an urgent need to develop suitable project proposals along commercIal lines. 
This report suggests the nature of analysis essential for pre-feasibility phase of project 
development. It may be used by interested service agencies like municipal and urban development 
authorities, state and metro water and sewerage boards, industrial development corporations, new 
independent companies proposed for specific projects (as described later in volume II), etc It is 
likely that the state government irntiative in supportIng the development of such projects WIll be 
reqUIred in the initial stages 

The proposed analysis is for two different stages of Initial project development. It must be 
realIzed that project development in a commerCial format is a very resource intensive exercise. 
It IS thus essential to assess whether a gIven project suggests adequate potential for devotmg such 
resources for commercial structuring. The Stage I of pre-feasibility suggests basic finanCIal 
analysis of the gIven project and overall service system. The first step In this process WIll be to 
delineate the projecUservice JUrISdIctIOns In relatIon to the institutional structure envisaged WIthIn 
this, if the basic fundamentals seem strong enough and necessary tariff revi~ions feasible In view 
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of the past pncmg practices, local political opinion, quick sensitivity analysIs and a rapid market 
assessment, It would be advisable to pursue the project development further It is envisaged that 
the authority will be able to manage thIS analysis Itself With external technical support as 
necessary. 

Based on the stage-I pre-feasIbility report, the service authorIty may approach a finanCIal 
mtermediary or the state government for permission to borrow. The Stage II pre-feasibIlity 
analYSIS suggests a more comprehensIve project development incorporating proposals for 
Institutional arrangements and mitial ideas regarding a risk mitigation and allocatIon strategy The 
finanCial ViabIlity IS then reassessed in VIew of these proposals The stage II analYSIS and project 
development may occur WIth support from finanCIal intermediary, state government or finanCial 
advisors who may facilitate thIS process. This is avaIlable in Pre-feasibilIty AnalYSIS and Report 
Formats - Volume II 

The concept of developing urban environmental infrastructure projects m a commercial 
format is totally new for Indian CIties. It IS thus essential to devote considerable efforts for 
developing appropnate methods to incorporate critical concerns related to tariff reVIsions reqUIred 
m relation to market rates of return, identIfying suitable instItutIOnal arrangements, nsk 
assessment, mitIgation and allocatIon, etc. However, all these wIll reqUire initIal commItment 
from the service authorities to ensure the necessary tariff reVIsions and introduce the necessary 
mstitutional changes. 

It is hoped that this report would prove useful for service authorities and agencies to assess 
the potential of specific urban environmental infrastructure projects to be developed in a 
commercial format. This would help to enhance their access to capital markets and improve 
servIce quality for urban areas. 

Report Format : The next section descnbes the fmancial analYSIS reqUIred for stage I of pre
feasibility analysis. The suggested report structure for this stage is discussed in the third section. 
Annex 1 describes the Financial Analysis Model (FIREFAM)l which has been developed to assist 
m assessing the fmancial performance of the project in relation to different tariff proposal 
alternatives. Annex 2 presents the formats for quantitative information on projects for stage I 
which are necessary for project appraisal. 

The basic principles suggested for the pre-feaSibIlity analYSIS and report formats may be 
used for any urban envIronmental Infrastructure mcluding water supply, sewerage and samtatIOn, 
solid waste management and area development projects. However, some of the detailed analYSIS 
has been worked out for water supply at this stage. Further development for sewerage, solid waste 
management and area development is underway. 

1 This model has been developed on a standard spreadsheet software and IS avadable to mterested users by 
wntmg to the authors. 
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II. FINANCIAL ANALYSIS FOR PRE-FEASmILITY REPORT - STAGE I 

Major concerns m accessmg capital market for mvestments in urban environmental 
mfrastructure relate to the prevalent market perceptIon of inadequate returns, high nsks m timely 
debt servIcIng and mappropriate tariff structures In order to create a market acceptance of this 
sector, It IS fIrst necessary to demonstrate that an acceptable financIal performance of the gIven 
sector/system is possIble, that the tanff reVISIons necessary to achIeve commercIal returns on 
mvestments are feasIble and that the projected fmancial performance remaInS VIable even after 
mcorporating the typIcal nsks whIch are associated WIth this sector through a prelImInary 
sensItiVIty analYSIS 

System Assessment: It IS Important to realIze that m most cases Investments In 
envIronmental infrastructure augment the capaCIties or coverage of the eXIstIng system It IS 
therefore, necessary to reVIew the returns on mvestments m relatIOn to the entIre sector/system, 
rather than limitIng to the gIven project only. For example, an investment maybe made to 
augment water capacIty and Increase the dlstnbution network However, it may neither be 
pOSSIble nor appropriate to dehneate the returns as a separate stream Thus, even whIle 
determInmg the returns on this new mvestment, It would be essential to assess the net returns 
on the total system. DefirutIOn of thIS system will depend on the InstitutIOnal arrangement WhICh 
IS beIng envIsaged for the speCIfic envIronmental servIce. For example, for water and sewerage, 
the system may refer to a separate department withIn a municipal authority, a separate state level 
board or an independent project company set up to supply bulk water to other authorities or user 
groups. A clear delineation of this system and its ratIOnale need to be set out in the beginnmg 

APPROACH TO FINANCIAL ANALYSIS: 

The analysis for Stage I focuses essentially on fmancial performance of the system in 
relation to the new investments, reliable estimates of the system annual costs, and revenues 
based on alternative tariff proposals. The emphasis on tariffs in the six step analysis suggested 
below, arises from the existing practice in most IndIan cities, where the tariff levels are very low 
and generally do not cover even the operation and maintenance costs. 

1. Estimation of New Investments Required: 

The first step in this analYSIS would be to estimate the new mvestments requITed for a 
specific mfrastructure sector based on eXIsting situation, servIce levels and coverage, and user 
preferences. It would be useful to assess the user preferences for the service and develop the 
project concept on the basis of these. The next would be to develop a preliminary financmg plan 
consisting of type of finance (equity or debt), sources of funds, and their terms and condItions 
reflectmg the market trends. Once this is done the followmg parameters need to be determmed 
to estimate the total project costs. 
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- Ba&e costs for dIfferent components of project for the design year 
- PhaSIng of project 
- PhysIcal contmgencies 
- PrIce escalatIon tIll expected date of commencement and dunng constructIon 
- Design and superviSIOn charges 
- Interest durIng constructIOn 

2. Consumption Forecasts: 

ConsumptIon forecasts of the specific serVIce are essentIal for e&tImatmg the variable 
portIon of operatIon and maintenance expenditure and revenues from servIce hnked user charges 
ThIS exerCIse IS IteratIve In nature as both the number of connections and supply levels/standards 
need to be adjusted (eIther upwards or downwards) based on the total planned source capacIty 

The first step in consumption forecasts IS to Identify user groups2 and estimation of 
connectIOns across these. The number of connectIOns IS mfluenced by capacIty avaIlabIhty (both 
source capacIty and distrIbutIOn network) and demand for connectIOns. It would be useful to 
estImate the connections separately for the eXIstmg developed areas (based on the densIty and 
likely growth patterns) and where new distrIbutIon network IS being proVIded. 

The second step is to set the likely supply level per urnt (in lIters pe( connection per day) 
across dIfferent user groups. This needs to be set based on existing level of supply, likely 
demand patterns and the need for ensurmg hfe line rates for low income consumers. Moreover, 
the supply level per unit needs to be adjusted eIther upwards (if there is additIOnal demand) and 
downwards (to increase the coverage) based on source capacIty. 3 

System Leakages and Total production ReqUIrements: Both the connectIOns and supply level per 
urnt help m estimation of total consumption. However, for estImating total production over time, 
it is necessary to account for system inefficiencies such as leakages. Reliable estimate of 
leakages is often difficult and efforts should be made to assess it carefully. Any temporal 
changes in these due to specific administrative measures need to be also taken mto account. 

3. System Annual Costs: 

The third aspect of analysis relates to estImation of annual costs of the entIre system 
which corresponds to both existing system as well as additional system created through new 
investment. For example, If the project is to augment the water supply, it Will be necessary to 

2 

3 

The user groups would vary for different serviceS See Table Al for an dlustratlve hst of user categones for 
different mfrastructure servIceS 

Ideally, thts needs to be adjusted IteratIvely to reflect pnce elastiCity of demand m relatIOn to the proposed 
tanff changes These concerns need to be mcluded for more detaIled analysis m stage II 
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consIder the entire system consIsting of the eXIstmg water supply system and the new (project) 
system while domg financial analysis of the proJect. 4 The system annual costs conSIst of the 
following, 

i. Operation and Maintenance Costs . These need to be estImated separately for the 
eXIsting and new systems and calculated on the basis of existmg costs and expected pnce 
increases This needs to be lInked to the likely consumption/productIOn over time 

, 

ii. Debt servicing of outstanding loans for existing system . This needs to be worked out 
based on the outstandmg loans for existmg system, terms and condItions. 

ui Debt servicing requirements for the project . ThIS depends the proposed financing 
plan for the project It is also mfluenced by the instItutional arrangements (for example, 
in case of independent project entity, servicing of equity IS an important reqUirement) 

iv. Other Requirements : It is also necessary to make a provision for the anticIpated 
requirements for major repairs and replacements with the expected price increases In 
case of an independent project company, tax provisions will also need to be accounted 
for. 

v. Depreciation: It IS necessary to provide for deprecIation of existing assets as well as 
new assets created as a part of the project. For calculating depreciation of new assets, 
the equity part of the project should be considered, since the debt servicing already 
includes a capital recovery portIOn as a part of the principal repayment or debt 
redemption fund. 

4. Initial Average Tariff Analysis: 

Given the estimates of project and system costs and a preliminary financing plan, key 
aspect of analysis revolves around the required/proposed changes in tariff levels to ensure a 
specified level of financial performance. The required fmancial performance depends upon the 
market trends in cost of funds, and the general market image of risks associated with financing 
thIs investment. The most important indicators in this regard would be the internal rate of return 
(lRR), return on equity (ROE) and debt service coverage ratio (DSCR). In the lrutial analYSIS, 
It would be useful to work with average unit tariffs. Two approaches are suggested in thIs 
regards. It would be necessary to assess whether the required revisions in average tariff levels 
are likely to be feasible m the specific context. 

4 

S 

In case of an mdependent project arrangement, the eXlstmg system may not be present or may refer to the 
assets and lIabilIties which may have been transferred. 

The FIRE-F AM model which has been developed to asSiSt m thiS analYSIS, enables an easy applIcatIOn of 
these approaches. Refer Annex 1 for detaIls 
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a) In the first approach, it would be useful to assess the extent of revision necessary in average 
umt tanffs In the first year to ensure full cost recovery over the analysis period A fixed annual 
reVISIon in tanffs to account for price escalatIOn may be assumed from the second year 

b) In the second approach, a feasible revision plan in average tanffs over the life of investments 
needs to be developed On the baSIS of this and the mitial financing plan, finanCial performance 
can be assessed In terms of the followmg three IndIcators 

i Rate of return on mvestments This indicator provIdes an estimate of overall fmancIaI rate of 
return possible, based on project and system costs and revenue profiles. Generally referred to 
as Internal Rate of Return (lRR), It proVIdes an estimate of the discount rate at whIch the present 
value of costs and benefits (revenues) IS equal Ideally the IRR needs to be compared WIth the 
prevaIling costs of capItal in the market for mvestments with a SImIlar risk proflle In case, no 
returns are expected on equity, IRR on total mvestments can be somewhat lower than the market 
rate and still ensure commercIal viabilIty. In current market SItuation In India, an IRR on total 
Investments which IS higher than 16 to 18 percent may be considered acceptable for prelIminary 
project development or appralsal6 It IS likely that irutIal projects will require higher returns on 
mvestments due to the prevalent market perceptIOn of hIgh credit (especially for delays) nsks 
Over time, as the market unage of the sector unproves, the reqUIred default spread WIll reduce 
and the relatIve cost of funds wIll also reduce. 

Ii Rate of Return on Equity· This indicator provides an estimate of returns on equity which wIll 
be possible after meeting all the operating and maintenance costs, depreciation prOVISIOns and 
debt servicing costs (based on the preliminary financmg plan). It is likely that for public sector 
agencies or local authoritIes returns on equIty is not an important consideration. However, m 
case, private sector funds are bemg sought (possibly through an Independent Project Entity 
arrangement as described ]ater), return on eqUIty becomes an important concern. In this case, 
It will need to match the market rate of return on such eqUIty contributIOns in other sectors With 
a similar risk profIle. In the initial penod, as the perceived risks of such infrastructure projects 
are likely to be high, required returns will also be high. It IS also likely that for infrastructure 
investments, capita] appreciation will take a longer tune which would force up the required rate 
of return. 

iii. Debt ServIce Coverage Ratio: This indicator provides an estimate of the extent to which 
operating profits/surpluses (i.e. operating income mmus operatIOn and maintenance expenditure) 
will be adequate to meet the debt servicing reqUIrements over the project lIfe It enables an 
assessment of the likely credit risk associated with project lending, a ratio lower than 1 indicates 
considerable credit risk and vice versa. Generally a coverage of 1 25 to 1.5 has been used in 
other infrastructure sectors like power. It is, however, likely that initial projects may reqUIre a 

6 It IS essentlal to reVIew the market condItIons and hkely trends at the tIme of project development and appraIsal 
to determme an acceptable rate of return from a commerCIal perspectIVe 
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slightly higher ratio, given the low market image of the sector. 

5. Detailed Tariff Analysis and Additional Revenue Measures : 

Project development in a commercial format IS acceptable when fmancIaI performance 
mdicators are acceptable at feasible tariff levels and revIsions If after the initIal average tariff 
analysIs, this is not achieved, It will be useful to do more detailed tariff analysIs (m relation to 
a rapid market assessment), IdentIfy new mnovative revenue sources and explore the posslblhty 
of including the revenue from other dedicated sources 

Detailed tariff analysis would be based on dual considerations of 'what the market will 
bear' for non-poor user groups and affordable life line rates for the poor user groups It would 
be also necessary to forecast the likely changes in consumption in relation to these tariff 
proposals (refer Annex 1 for details) In addition it would be useful to explore the possibihty of 
usmg other measures such as sale of land from project area, advanced registratIOn charges or 
land exactions (Refer Table A2 for illustrations of such measures). It would also be possible to 
explore the possibility of commItting a part of the revenue from general sources such as octrOi 
and property tax to system revenues. Thls WOUld, however, need to be done in relation to the 
overall municipal finance projections and city prioritIes across other sectors. Once these 
additIOnal revenue streams are identified, the financial performance may be reassessed 

6. Sensitivity Analysis: 

One of the main constraints in accessing capital markets for urban environmental 
infrastructure projects is the market perception of high risks While these will need to be tackled 
through an appropriate contractual framework at a later stage, It would be useful to assess the 
sensitivity of financial performance to risks associated wIth project costs, project delays and 
revenue projections based on the proposed tariff structures. For stage I analysis, the following 
criteria may be used for the sensitivity analysis, and, based on these variables, it is necessary 
to reassess the project fmancial viability. 7 

7 

- Increase in project costs 
- Delay in project implementatIOn 
- Decrease in project revenues 

The FIRE-FAM model in Annex 1 permIts an easy senSitlVlty analysls for dlfferent scenanos based on the 
risk parameters. 
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III. REPORT STRUCTURE FOR PRE-FEASIBILITY ANALYSIS STAGE I 

The financial analysIs suggested III the prevIous sectIon needs to be presented III relatIOn 
to the CIty context and overall agency/system detaIls. As prelIminary project development is 
expected to have been done, the overall results and analysIs need to be presented in a structured 
manner. The following paragraphs suggest a broad report structure for Stage I of pre-feasIbility 
analysis. The first three sections provide detaIls of the existmg situatIOn and instItutIOnal 
arrangements. The next two sections are based on the finanCial analYSIS suggested m the prevIOUS 
sectIOn 

Report Structure for Stage I 

Executive Summary 

1. Introduction 

Project descriptIOn 
Overview of existmg system 
Overview of the project 
Financial viabilIty highlights 

Report structure 

2. Existing Situation Analysis 

a. Demographic and Economic Patterns 

PopulatIon and household growth and forecasts 
Give demographic detaIls such as population, households over last three 
decades together With the growth rates over time. ·Clearly indicate the 
basis for assumptions and method used for the projections of population 
for planning period. 
Economic activities, past trends of growth and forecasts 
Bnef description of economic activities III City/RegIOn. If possible, give 
number of industrIal and commercial establishments for past five years, 
expected growth and projectIOns. 

b. Existmg Service Conditions 

c \msofflCelrapld\pref\stagel\s\-pft 

Service standards across different user groups 
Describe existing sources, transmiSSIOn, treatment, service reservoirs and 
distribution network With the help of locatIOn map. Indicate eXIsting 
service levels across different user groups indIcating the servIce levels for 
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* 

low income groups (or In slums and squatter settlements). 

c Financial Analysis of ServIce 

Past Tanffs and revisions 
GIve detatls of the past trends In tariffs, proposed and approved revIsions 
by general body/state government across different tanff categories for past 
five years 
Revenue and expendIture trends for the servIce 
GIve detaIls of revenue from tariffs/charges, other sources and expendIture 
of the service on establishment, operatIOn and mamtenance and debt for 
last five years 

3. Institutional Arrangements 

Descnption of existmg serVIce agencIes. 
Descnbe roles of existmg agencIes In servIce delivery, management, monitonng 
and regulation Assess potentials and constraints of each of these agencIes. 
Proposed instItutional arrangements 
Describe proposed instItutIOnal arrangements with rationale for selection Clearly 
indicate advantages of thIS arrangement. 

4. Estimation of New Investments Required 

Service standards, coverage and estImation of requirements 
Give details of targeted supply levels and coverage across different user 
groups/tariff categories and requirements for the planning period. Results of rapid 
market assessment including consumer preferences and likely consumption 
patterns. 
Project description for selected alternative 
Describe and indicate the magnitude of various project components with the help 
of a location map. Brief details of environmental costs and benefits* which will 
result from the project 
Coverage of below medIan income households * 
Give details of extent of proposed servIce levels and extent of coverage of below 
median income groups 
Preliminary rmancing plan in terms of equity and debt components as well as 
their terms and conditIOns 
Estimation of total project costs 
Work out the project costs consisting of base costs, physical contingenCIes, price 

SpecIfic reqUIrements for the H G fundmg under FIRE program 
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5. 

a. 

b 

c. 

escalation dunng construction, deSIgn and supervisIOn charges and Interest during 
constructIOn. Also, mdicate the umt costs adopted for estImatmg base costs of 
project. GIve details of phaSIng. 

Project Financial Viability 

Consumption Forecasts and System Costs 

ConsumptIOn Forecasts 
Estimate the consumptIOn forecasts both Interms of connectIOns and production 
reqUirements (as explained In sectIOn II, step 2) 
System Annual Costs 
Estimate the lI.kely costs of system. These costs may conSIst of operatIon and 
maintenance costs of new and eXIstmg system, the debt servIce requirements of 
outstanding loans for existing system, debt serviCIng reqUirements for new system 
as well as any other requirements such debt servIce reserve and provision for 
major replacements (as explained In section II, step 3) 

Tariff and Revenue Analysis 

Irutial Average Tanff Analysis 
Set lD1tial average tariffs based on average costs and feaSIble average reVIsions 
in eXIsting tariffs. Also estimate (as explained in section II, step 4) 
Detailed Tariff Analysis and Additional Revenue Measures 
In case, average tariff analYSIS does not result in acceptable flnancial 
performance, explore the possibilIty of revisions across different user groups as 
well as other revenue measures. With these options reassess the fmancial ViabIlity 
(as explained in section II, step 5) 

Sensitivity Analysis 

Sensitivity AnalYSIS for Financial Performance 
After identifying the crucial variables that influence project, assess the impact the 
changes in these variables on project flnancIaI viabilIty as explained in step 6 of 
section II. 
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Table At 
llIustrative user Categories for Urban Environmental Services 

Water Supply Sewerage/Effluent 
Disposal 

· Domestic . Domestic 

Plotted Housmg Housmg Coiomes 
Muhtstoned IndlVldual Plotted 

Apartments Houses 
Slum/Low Slum/Low 
Income Income 

Settlements Settlements 

· Industrial • Industrial 

Bulk Users UOlts With highly 
Bulk Users with polluted 

Low QUality wastes - Type 1 
Reqmrements Type 2 

Other Industnal Industnal Estates 

· Commercial Commercial 

Hotels Hotels 
Major Market Other Bulk Users 

Centres Other 
Other Bulk Commercial 
Users 
Other Estabhshments 
Commercial 

Estabhshments 

• Institutional . Institutional 

Colleges and Hospitals 
Umversltles Colleges and 

Large Govt Umversltles 
Office Large Govt 

Complexes Office 
Other Complexes 
institutIOns Other InStitutIOns 

c \msoffocclrlpKllprefullgells\-pCt August J3, J99S 

Solid Waste 

. Domestic 

Housmg 
Coiomes 
IndlVldual 
Plotted 

Houses 
Slum/Low 
Income 

Settlements 

Industrial 

UOlts With 
Hazardous 
Wastes 

Industnal 
Estates 
Other Industnal 

. Commercial 

Hotels and 
Restaurants 

Major Vegetable 
& Frmt 

Markets 
Other Markets 
Local Busmess 

Complexes 
Other 
Commercial 

Estabhshments 

• Institutional 

Hospitals 
Colleges and 

Umversltles 
Large Govt 
Office 

Complexes 
Other 
Institutions 
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Table A2 
Additional Revenue Measures for Urban Infrastructure 

A. DIRECT RECOVERY OF CAPITAL COSTS 

1 Valorization PublIc charges to recover the capital cost of Infrastructure, leVied 
Charges on the nnmedlate beneficlanes of the project In Columbia, 

where these have been practiced extensively, the charges are 
based on plot area, frontage, shape, topography and use of land 
These would be particularly useful for local level Infrastructure 
hke streets, water supply and sewerage network, etc One 
advantage In thIS measure IS that the users are able to relate the 
charges dIrectly wIth servIce nnprovements which they receIve 
and, therefore, cost recovery can be better In new areas, such 
costs may be capitalIzed In land pnce (as done effectIvely by 
CIDCO, Bombay) or through a speCial charge 

2 Special SpeCIal Assessment DistrIcts are created to allocate speCific 
Assessment mfrastructure costs to property owners WIthIn the distrIct The 
Districts method IS snrular to valOrIzatIon charges, but IS based on a 
(SADs) statutory junsdictIOn created for allocatIng the costs It IS 

essential to Identify the boundanes of the given servIce m a 
manner that the Influence zone Includes all the Important 
beneficiaries SADs have been used extensively in the USA 

3. Capacity It may be possible, In case of a service with relatively hIgh 
Allocations demand, to require the future consumers (especIally the large 

bulk consumers) to make payments for up-front capital 
contributIOns, In lieu of a promIsed capacIty allocation ThIS 
would be especially appbcable for large bulk consumers like 
some industrial, commerCIal or institutional users or reSIdentIal 
zones/areas which may want to purchase a service In bulk These 
payments wIll help to meet a part of the cost of construction for 
a new facibty like water source, sewage treatment plant or solId 
waste dIsposal plant/Site The payments need to be determtned In 
relation to the actual capacIty costs Capacity allocations can 
further be backed up by purchase agreements ('take or pay 
contracts') for these services. 
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4. Development 
, Charges 

5 Advanced 
Registration\ 
Connection 
Charges 

6 Development 
Impact Fees 

c \msoffocelrapodlpret\sta&ells.-arm 

Development charges are also levied to recover capital costs of 
Infrastructure provIsion These are commonly used In many 
Indian Cities. Often there are state level provisIons for 
development charges However, in most IndIan cities, these are 
not determmed In relation to actual costs They are generally 
mandatory m nature, but as they are leVIed at the tIme of 
grantmg buddIng penmsslOn, the actual revenue mobilIzation 
depends on the timIng of development. 

These are sllmlar to capaCIty allocatIOns m that an advanced 
payment ensures pOSSIble access to a service connectIOn later 
However, the mam dIfference IS that the former are voluntary In 
nature, whereas these charges, as practIced m.many Indian CItIes, 
are mandatory m nature These also, however, should be hnked 
to the actual costs. 

Development impact fees are meant to compensate the local or 
development authonty for the finanCial burden of the new 
development on the existznglplanned off-site mfrastructure. In 
USA, where these have been commonly used, the charges are 
assessedfor each zndlvidual component of the total system .. 
Each Impact IS Isolated and monetzzed so that the benejiclanes 
can bear the cost of development. This reqUIres the authonty to 
develop a standardized mathematical model which can regularly 
be updated to reflect the replacement or debt servIcmg costs of 
infrastructure and its division across user groups The fees are 
typIcally based on parameters like plot size, frontage, use, size 
and type of construction, locatIon, etc., which influence the 
extent and nature of impact. Use of this measare ill Indian cities, 
however, is likely to be limited by ItS need for a fairly 
sophisticated analySIS of costs of infrastructure and Impacts of 
each specIfic development and the related extensIve data base. 
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B. LAND BASED MEASURES 

1. Land Land readjustment is a method of financmg mfrastructure withm 
Readjustment a defined, typIcally undeveloped area, by redrawmg parcel 

boundarIes, alIgmng on-SIte mfrastructure, donatmg certam 
valuable parcels for publIc sale and usmg the proceeds to finance 
up-front costs of infrastructure In this method, the value added 
to each parcel as a result of the mfrastructure ·compensates 
eXIstmg land owners for lose of land area. Increased value for 
reduced SIze IS the essential motivatIOn for land readjustment 
ThIS can also be a voluntary partnershIp between a publIc agency 
and a group of land owners who agree to partICIpate m a land 
readjustment proJect. In IndIa, some of the states hke GUJarat and 
Maharashtra practice Town Planmng Schemes WhICh are a form 
of land readjustment Under thIS, up to 30 percent of area IS 
taken for roads and publIc facIhtles, mcludmg commercIal 
facIlities WhICh can be sold at market rates Compensation for 
land which IS taken away IS largely adjusted agamst betterment 
leVies on land owners, which helps to considerably reduce any 
dIrect payments 

2 Bettennent Betterment leVies capture the mcreased capItahzation of land due 
Levy to publIc mfrastructure. Despite theIr theoretical appeal, they 

have been more dIfficult to Implement m practIce The basIC 
dIfficulty arIses in the assessment of the "betterment" that goes 
mto a PIece of land through mfrastructure development In a few 
states of India, where betterment leVIes are used, assessment of 
land values mcreases are qUite arbitrary and generally much 
lower than the prevaIlmg market values, makmg it difficult to 
meet the costs of infrastructure 

3 Excess This is an indIrect financmg method WhICh involves taking of 
Appropriation pnvate land for public infrastructure or upgradmg 

neIghborhoods The excess expropriatIon mechamsm provides 
project fundmg by acquIring pnvate land for resale or 
development after It has increased m value due to project's 
prImary actIvity. This measure would be especially appropnate 
for development of roads, where user charges are dIfficult, but 
substantial land value mcreases are common The use of thIS tool 
depends cntlcally on the extent of land pnce increases and proper 
tImmg of development 
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c. PRIVATE - COMMUNITY RESOURCES 

1 Development Development exactIOns or sub-dIvIsIon regulatIons, reqUIre a 
Exactions developer to provide on-SIte mfrastructure as a pre-conditIOn to 

development approval by a public agency The costs are passed 
through to home buyers who bear the ultimate cost of 
mfrastructure Such development exactIOns are defined m the 
local town planmng legislatIon or bUIldmg code under 
sub-divislon regulatIOns The eXisting regulations m most citIes 
reqUIre developers to provIde on-site mfrastructure, includmg 
roads, dramage, water and samtatIon, and provide land for public 
facilIties lIke school, parks, etc. The major probletns, however, 
relate to ineffective Implementation due to poor momtonng 
systetns. 

2 Linkage Cities have a variety of developmental needs, some of these are 
lIkely to be very profitable m nature, where as others are more 
social goods with lower returns on investments The concept of 
Lmkage uses thIS aspect of city development to reqUIre a 
developer to develop the low return public facilIties in return for 
the permIssion to undertake the more profitable developments 
like commercial or luxury housing in prime locations. ThIs 
reqUIres a good assessment of indirect costs and benefits as well 
as proper monitoring of compliance. Examples of this are where 
the developers are required to provide a specIfied proportion of 
low mcome housing for developing a site In India, attempts are 
being made to evolve these through the models like Guided Land 
Development in Tamilnadu, Licensmg of private developers m 
Haryana and the partnerships by Lucknow Development 
Authority. Efforts to provide an incentive FSI for slum 
redevelopment in Bombay is also a form of linkage. 
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Annex 1 
Financial Analysis Model for UEIPs (FIREF AM) 

For assessmg commercial vIabIhty of urban envIronmental mfrastructure projects, a key 
aspect IS the feasibIlity of commercial rate of return for the mvestment. This requires a proper 
financial analysis of project/sector/system costs and revenues FIREFAM, a financIal analysIs 
model, has been developed to assIst in thIS task It can be used by both service agencIes for 
project development at a pre-feasIbilIty stage and by potentIal lenders or financIal intermedianes 
to do a rapId appraIsal of the project. WhIle overall structure of the model remains the same for 
stages I and II of pre-feasibilIty studIes (or rapId appraIsal), sensItIvity analysis for stage I is 
more mdicatIve. For stage II, It can be based on more detailed nsk assessment. 

FIREF AM has been developed on a standard spreadsheet package The mmimum 
hardware eqUIpment requirements for its use are a AT 286 personal commuter, a printer and 
Lotus 123 software (version 2.2 and above). However, if the personal computer IS of 486 
family, it would be adVIsable to have MIcro Soft Excel version 5 0 spreadsheet software as It 
provides better presentation tools than Lotus 2.2 

The current development of FIREF AM is more sUIted to water and samtation 
projects/sectors. Further development for solid waste management and area development projects 
IS underway The basic structure of the model is Illustrated in FIgure 1 It can be used for any 
of the three alternatives for tanff analysIs. Usmg thIS model, the required aggregate tanff 
revisIOns can be assessed in relation to the cost of funds in the market and past tariff levels. It 
helps to assess the feasibility of tariff revIsions which may be required and the need for 
explormg new cost recovery mechanisms or repackaging. Impact of more detailed tariff revisions 
enables the user to assess project viability in relatIOn to explonng new tariff or cost recovery 
measures. 

Table 1.1 presents the estimates of new investments required and preliminary financing 
Table 1.2 gives past connection and consumption patterns as well as expected growth patterns 
of connections. Table 1.3 presents consumption and connection forecasts where as Table 1 4 
gives system annual costs. Table 1.5 gives initial tariff analysIs where as Table 1.6 and 1.7 give 
detaIled tariff analysis. Table 1.8 present sensitiVIty analysis The detaIled reports and outputs 
in these tables are described in following paragraphs. 

TABLE 1.1 : ESTIMATION OF NEW INVESTMENTS 

Inputs· 

1. PrOJect Costs : The main inputs related to project costs are, 
I Year of Base Costs : The year correspondmg to prices used for base costs 
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FIgure 1 
FINANCIAL MODEL FOR WATER PROJECT VIABILITY ANALYSIS 

Situation ;)0 I Project Concept Investment 
Analysis and Costs ;)0 Requirements 

Consumption 
Forecasts 

Operation & 
Maintenance 

° EXisting System 
° New Invesment 

Debt servicing of 
Outstanding Debt 

Reserve, etc. -I :> Debt Sence 
covenants Reserves, etc. 

t---~:> I Annual Costs f-----...., 

I Debt Servicing I 
Preliminary Capital ) 
Financing Plan Structure 

Revenues from the 
Sector/System 

L-______ >>-Io Revenue losses 

.. 
• Unaccounted for 

water 

Alt 1 : Fixed Annual 
Review Plan I---

Alt 2: Revision Plan 
for Average Tariffs 

Alt 3: Detailed Tariff 
Assessment 

Other local assigned L 
revenues I 

Project & 
System 
Revenues 

OUTPUTS 

Alt 1 
° Starting year 

average tanff 
° Percentage 

Increase In 
average tanff 

Alt 2 & Alt3 
° Cashflow 
° IRR on equity 

and total 
Investment 

° NPV 
° Debt service 

coverage ratio 
° Ratio of AR to 

AIC 
° Ratio of AR to 

AC 

SenstlVIty 
AnalYSIS 
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ii. Base Costs . Base costs need to be given for different components of the project 
These components may include source development, transmission, treatment and 
distribution network. This analysIs also faCilitates bundhng/packaging of different 
services such as water supply and samtatIOn and water supply and land 
development 

111. Unit Costs: Umt costs for dIfferent components (that are specified In the model) 
need to be given along WIth label for umt. 

IV. Pnce escalatIon to starting year . ThIS is the percentage per annum for escalatIng 
the base costs to the starting year of project implementatIOn 

v. Physical Contingency : ThIs needs to be gIven as a percentage of base cost. 
vi. Price escalation dunng ConstructIOn Period : ThiS needs to be presented as a 

percentage per annum. It corresponds to startIng year base costs and phYSIcal 
contingencies 

viI. Design. Engmeering and Supervision Charges . It needs to be gIven as a 
percentage of the escalated cost 

Vlli. Interest Dunng ConstructIOn : ThIS needs to be given as a percentage per annum 
and applIcable on the total of above mentioned costs It IS capitalIsed In the 
project costs. 

2. Starting Year of Project: This is the startIng year of project implementation or analYSIS 
3. Phasing : This is the phasing of the project over tIme The values are m percentage 

distribution of project work over time. 
4. Preliminary Financing Plan: This indicates the likely fmancing plan envisaged. The main 

inputs of this plan are, 

i. Equity as a % of Project Cost : The equity amount as a percentage of total 
project costs needs to be indicated. This can come from either the agency's own 
funds or stakeholders in the case of Independent Project Entity. 

ii. Expected Returns on Equity : This needs to be provided as the expected return 
on equity per year in percentage. 

ii. Debt: Provision is made for two types of debt. These may be from fmancial 
institutions, government and/or dIrect borrowing from the capital market. The 
user needs to indicate debt as a percentage of project cost, rate of interest, 
repayment penod and starting year for repayment for each of debt. The debt 
servicmg requirements are calculated on a equated annual payment baSIS. Even 
in case of instruments maturmg after a longer period, the capital recovery portion 
is assumed to be kept in a special reserve as per the usual practices related to 
sInking funds. 

5 Discount Rate : ThIs is used to discount the future stream of costs and revenues. This 
may be based on either opportunity cost of capital or average cost of debt WhICh is in thIS 
table. 
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Outputs: 

6 Total Project Costs . This is calculated on the basis of inputs related to startmg year base 
costs, physical contingencies, price escalation, design, engineenng and supervision 
charges, interest rates during constructIOn and phasing of the project. 

7. Debt-Equity Ratio : This is based on financing plan indicates the ratio of debt to eqUity. 
8. Average Cost of Debt: ThIs is the average cost of debt and may be used for decidmg 

the dIscount rate 

TABLE 1.2: 

Inputs 

PAST CONNECTION AND CONSUMPTION PATTERNS AND 
EXPECTED GROWTH OF CONNECTIONS 

1 Past Connections across User Groups: This indicates the connections during last five 
years across user groups. The user groups are divided into three broad categories. FIrst 
category corresponds to unmetered or user groups based on flat rates (item number 1 i 
to 1. iv in Table 1 2 are of this category). Second category corresponds to metered supply 
or user groups based on consumptIon rates (item number 1. v to l.x in Table 1 2 are of 
this category). ThIrd category corresponds to free supply (Item number LXI to l.XIi m 
Table 1.2). Sub-tariff categories presented in this Table are indicative and it is advised 
not to change these roads categories. 

2. Past Service Levels across User Groups: This indicates the supply levels in litres per 
day per connection for different user groups during last five years. 

3. Unaccounted for Water (Past) : This must be gIven as a percentage of total production 
This may include water leakages in transmission, treatment, distribution and supply to 
public uses as well as free connections. 

4. Expected Growth Rates of Connections : This indicates the likely growth rates of 
connections across user groups in percentage per annum. This growth rate is an average 
for five year interval and consists of six such intervals. These growth rates need to be 
set based on the past growth trends across user groups, availability of distribution 
network, administrative capability of implementing agency and total planned capacity. 
This exercise is iterative m nature in a sense both the number of connections and future 
supply levels (presented in Table 1.3) need to be adjusted (either upwards or downwards) 
based on the total planned source capacity. 

Outputs : 

5. Past Consumption and Production : ThIS consumption in million litres per day IS worked 
out based on past connections and quantity supplIed (in litres per day per connection) 
across user groups. The past productIOn is worked based on consumption and 
unaccounted for water 
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6. Past Growth Rates of ConnectIOns: This Indicates an average growth rate of connectIOns 
across user groups durmg past five years This can be used to detennine the expected 
growth rate of connections in the future 

TABLE 1.3 : CONSUMPI'ION FORECASTS 

Inputs 

1. Future Service Levels/Consumption across User Groups: ThiS indicates the likely supply 
levels in litres per day per connection for different user groups. ThiS needs to be based 
on eXlstmg supply levels and avallability of capacity/water 

2 Unaccounted for Water (Future) : This must be given as a percentage of total production 
ThiS may Include water leakages In transmission, treatment, dlstnbutlon and supply to 
pubhc uses as well as free connections. 

3 Capacity of EXisting System : This needs to be given In Million Lltres per Day. 
4 Total Capacity IncludIng Project: This needs to be given In Mtlhon Litres per Day. ThiS 

mcludes the capacity utlhzatIon of existIng system and planned capacity of project 
Moreover, this item is used for cross checking the total production reqUIrements arisIng 
as a result of connection forecasts, expected supply levels and unaccounted for water In 
case total capacity is lessthan productIon demand, analyst needs to adjust downward 
either the growth of connections or supply levels. 

Outputs 

5. Future Connections across User Groups: This indicates the likely connections in the 
future across user groups This is estimated based on the expected growth rates across 
user groups for five year intervals. 

6. Total Consumption and Production Forecasts: Total consumption is estimated based on 
number of connections and supply/service levels across user groups. Total production 
requirements are worked based on total consumption and unaccounted for water. Total 
production requirements need to be cross checked with total planned capacity. In case, 
total production requrrement is morethan total planned capacity, analyst needs to adjust 
downward either the growth of connections or supply levels. 

7. Total Capacity UtIlization : This indicates extent of capacity utilIzation (I e, total 
production requirements divided by total planned capacity - both project and existmg 
system) and expressed as a percentage of total planned capacity If this value is less than 
100, It indicates under utilization of planned capacity. In case thIs value IS more than 
100, it indicates over utilization and production requirements need be adjusted 
downwards either by reducing the number of connections or supply levels across user 
groups 

8. Non-DomestIc Supply as a % of Production: This mdicates the percentage of non
domestic supply (industnal, commercial and instItutional) in total productIOn. 
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9. Domestic Sup,ply as a % of Production : This mdicates the percentage of total domestic 
supply in total production. 

10 Public and Free Supply as a % of ProductIon ThIS mdicates the percentage of total 
publIc and free supply (through publIc taps and free connections) m total productIOn 

TABLE 1.4: SYSTEM ANNUAL COSTS 

Inputs 

1 OperatIOn and Maintenance Costs: Units costs of operatIon and maintenance at starting 
year pnces need to be gIven separately for the existing service system and for the new 
system. This needs to be given in Rupees lakhs per MLD per annum. 

2. Pnce Escalation for Operation and Mamtenance : Pnce escalatIOn of operatIOn and 
maintenance m percentage per annum need to be gIven separately for the eXIsting servIce 
system and for the new system. 

3. Debt Servicing of Outstanding Loans for Existing System : ThIS IS the debt servicing 
requrrements of the eXIsting service system 

4. Depreciation : This is the depreciation of existing assets as well as new assets created as 
a part of the project. For calculatmg depreciation of new assets, the equity part of the 
project should be considered, since the debt servIcing already includes a capItal recovery 
portion as a part of the principal repayment. Depreciation should also represent the 
replacement of eqUipment whIch is cyclIc m nature. 

5 Debt Service Reserve : This line item indicates the provision for debt service reserve 
where part of operating revenues are kept aside for meeting debt service oblIgatIOns m 
case of revenue shortfalls. The amount of this reserve requirement should be based on 
the risk and credit assessment. It is a one time requirement with the facility of 
replenishment in the case of withdrawal. For example, in the case of a BOT project for 
water in Indonesia, the debt service reserve amount is kept equal to 6 months' of debt 
servicing obligations. 

6. Other Requirements : This may include provision for tax (corporate mcome tax) 
liabilities in the case of independent project entity as well as specific reserves to meet 
other contmgencies such as wage reVIsions, etc. 

Outputs : 

7. Total Consumption Forecasts : This indicates the billable supply in million litres per day 
and is worked out separately for existing and new system based on Table 1.3 

8 Total Production Forecasts : This indicates the total production requirements in millIon 
litres per day and is worked out separately for existing and new system (this 
disaggregation is to work out the operation and maintenance expendlture in case these 
two systems use different supply options such as gravity versus pumping) 

9. Operation and Maintenance Expenditure This is worked out based on the future 
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production, unit cost of operation and mamtenance and prIce escalation of operation and 
mamtenance expendIture. ThIS IS done separately for eXlstmg and new system 

10 Total Operatmg ExpendIture : This indIcates the operating expenditure of sector WhICh 
mcludes operatIOn and maintenance expendIture, debt servicmg on outstandmg loans for 
eXlstmg system, servicing of eqUity and debt, debt service reserve and other 
reqUIrements 

TABLE 1.5: INITIAL TARIFF ANALYSIS 

Inputs 

1 Past Revenue' ThIS IS the revenue from the water sector during last five years. It IS used 
to estImate the average revenue per kIlo htre from the water sector durmg the last fIve 
years 

2 Past Revenue Losses : This needs to be gIven as a percentage of total revenue demand 
during last five years 

3 Past Expenditure : ThIS is the total expenditure on water sector dUrIng last five years and 
IS used for evaluatmg the past performance of water sector. 

4 Expected Revenue Losses (Future) : This mdicates the lIkely revenue losses m the future 
It needs to gIven as a percentage of total revenue demand for each year of the analYSIS 
period 

5. ImtIaI TarIff Analysis : There are two alternatives for thiS analYSIS. 

Alternative 1 : Fixed Annual Revision in Average Tariff 

1. Annual Fixed Revision : The startmg year tariff setting is based on the average 
cost of the service system during the analysis perIod (costs includes project and 
O&M costs, debt servicing reqUIrements) and a fixed annual revision of the 
average price. The input IS fixed prIce reVISIOn in percentage per annum. 

Ii. Other Dedicated Revenue : This mdicates the revenue from other sources wInch 
is dedicated to water sector. This also includes the revenue from water tax 

component of property tax. The quantum of tIns source depends on the agency's 
willingness and ability to put aSide part of revenues from general sources to water 
sector 

Alternative 2 : Revision Plan for Average Tariffs 

hi. Aggregate Tariff ReVision Plan : Based on average revenue m the past and a 
aggregate tanff revision plan over time. Input is percentage reVISIOn per annum 
for each year of the plan period 

iv Other DedIcated Revenue : This indicates the revenue from other sources WhICh 
IS dedicated to water sector. ThIS also mcludes the revenue from water tax 

c \msoff""'Irap,d\pret\sugeils'-pannl August 13 IWS 22 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

component of property tax. The quantum of this source depends on the agency's 
wIllingness and ability to put aside part of revenues from general sources to water 
sector. 

Outputs' 

6. Effective Charge/Revenue during Previous Year: This is worked based on the preVIOUS 
years revenue and consumptIon (bIllable supply) and used for estimating the price 
revision required during starting year for tanff analYSIS alternative I. This IS expressed 
m Rupees per Kilo Litre. 

7. Cost dunng PreVIOUS Year: ThIS IS calculated based on prevIOUS year's expendIture and 
consumption and may be used for evaluating the water sector performance 
(surplus/deficIt)., This IS expressed in Rupees per Kilo LItre. 

8. Average Annual ReVIsion (Past) : ThIS reflects the average revIsion that was undertaken 
dunng last five years. It is expressed as a percentage per annum. 

9 Average Incremental Cost (Rs/KL) ThIS is also known as marginal cost whIch is the 
cost of producing an addItIonal umt of service It represents average cost of the new 
serVIce system during the analYSIS period. It IS the ratio of the present value of total costs 
of the new servIce system and the present value of consumptIOn based on new servIce 
system. 

lO. InitIal Tariff Analysis : 

Alternative 1 : Fixed Annual Revision in Average Tariff 

1. Startmg Year Average Tariff : This indicates the required starting year tariff in 
Rs per Kilo Litre to meet the required rate of return on debt and equity 

it Percentage Increase in Tariff RequIred : This is the increase in the average tariff 
required during starting year as compared to the previous year's tariff. This needs 
to be compared with the annual average increase in the tariff (above mentioned 
output item no.3) that has been carried out during the last five years 

iii. Charges Over Time : This indicates the proposed charges over time in Rs per 
Kilo Litre based on above mentioned starting year tariff and fIXed annual price 
revision. 

iv. Ratio of Average Revenue to Average Costs : This indicates level of cost 
recovery for these tariffs. The overall fmancial self-sufficiency can be measured 
by comparing long run average revenue as impbed by the proposed tariffs and the 
long run average costs. The ratio of 1 is essential to recover the costs fully 

11. Initial Tariff Analysis 

Alternatzve 2 . Revision Plan for Average Tariffs 

i. Charges Over Time : This indicates the proposed charges in Rs per Kilo LItre 
over as per the aggregate tariff revision plan. 
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h. Ratio of Average Revenue to Average Costs : This indicates level of cost 
recovery for these tariffs. The overall financial self-sufficiency can be measured 
by companng long run average revenue as implied by the proposed tariffs and the 
long run average costs The ratio of 1 is essential to recover the costs fully 

ni. Ratio of Average Revenue to Average Incremental Cost for Service: This 
indicates ratio of average revenue from these tariffs and average incremental cost 
of the service This IS a measure of efficiency of price structure. 

iv. Internal Rate of Return on Total Investments : This is a important indicator in 
rate of return analysis. The rate of return corresponds to total investments and to 
time frame of project analysis. It indicates the overall returns of the project 
during the project period for the tariffs in alternative 2. 

v. Internal Rate of Return on Equity : This mdicates the likely returns on equity 
after meetmg operatmg and maintenance costs, debt servicmg requirements, debt 
service reserve, depreciation and other requirements. The revenue from service 
system is based on tariffs in alternative 2. 

VI. Debt Service Coverage Ratio : Indicates the debt coverage capability of the 
project. It is the ratio of the present value of the net cash flow before servicing 
debt to the present value of debt servicing requirements. The discount rate 
speCified in inputs is used for the present value analysis. 

VIi. Net Present Value: This is the present value of net system cash flow (cash flow 
after meeting the operatIng and maintenance costs, debt service requirements, 
debt service reserve, depreciation and other requirements). 

TABLE 1.6: DETAILED TARIFF ANALYSIS - I 

Inputs' 

1. Detailed Tariff Setting . This alternative facilitates setting charges for different user 
groups. The inputs of thiS alternative are, 

Tanffs across User Groups: The mputs are tariffs across different categories 
over analYSIS penod. The tariff categories divided as similar to that of user 
categories as m Table 1.2. The tariff categories are broadly divided into three 
categories. The first categones corresponds to user groups based on annual flat 
rates (item numbers 1 i to 1.iv and Lxi of Table 1 6). The second category 
corresponds to user groups based on consumption charges which are expressed 
in Rs per KL (item numbers Lv to Lx of Table 1 6) The third category 
corresponds to connection charges (item numbers 1 xii to 1 xv of Table 1 6) 
Sub-tariff categones presented in this Table are indIcative and It is adVIsed not 
to change these roads categones. 
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Outputs . 

2. Quantities : Annual quantities for different tariff categones over time are worked out 
based on user categories in table 1.2. In case of flat rates category, the total number of 
connections are worked out from user category based on flat rate iIi Table 1 2 (item 1 1 

to 1 iv of Table 1 2). Similarly, in case of consumption rates, the quantity of water 
supplied is worked out based on supply level and number of connections. In the case of 
connection charges across user groups, the corresponding number of new connections are 
worked out. The quantlties correspond to the tariff categones presented in this table. 

TABLE 1.7: DETAILED T ARIFF ANALYSIS - II 

Inputs: 

1. Other Dedicated Revenue : This indicates the revenue from other sources whIch IS 

dedicated to water sector. This also includes the revenue from water tax component of 
property tax. The quantum of this source depends on the agency's willingness and abIlity 
to put aSIde part of revenues from general sources to water sector. 

Outputs : 

2. Revenues . The revenue from tariffs estlmated based on detailed tanffs and consumption 
forecasts. Expected revenue losses are also incorporated while forecastmg these revenues. 

3. Performance Indicators: The performance indicators are, 

i. Ratio of Average Revenue to Average Costs : This indicates level of cost 
recovery for these tariffs. The overall fmancial self-sufficiency can be measured 
by comparing long run average revenue as implied by the proposed tariffs and the 
long run average costs. The ratio of 1 is essential to recover the costs fully. 

ii. Ratio of Average Revenue to Average Incremental Cost for Service: This 
indicates ratio of average revenue from these tariffs and average incremental cost 
of the servIce. This is a measure of efficiency of pnce structure. 

111. Internal Rate of Return on Total Investments This is a an Important indicator in 
rate of return analysis. The rate of return corresponds to total investments and to 
the time frame of project analysis. This indicates the overall returns of the project 
during project period for the tariffs m alternative 3. 

iv. Internal Rate of Return on Equity : This indicates the likely returns on equity 
after meeting operating and maintenance costs, debt servicing requirements, debt 
service reserve, depreCIation and other requirements. The revenue from the 
service system is based on tariffs in alternative 3. 

v. Debt Service Coverage Ratio : Indicates the debt coverage capabilIty of proJect. 
It IS the ratio of the present value of net cash flow before servicing debt to the 
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present value of debt servicing requirements. The discount rate speCIfied in inputs 
is used for the present value analysIs. 

vi. Net Present Value' This is the present value of net system cash flow (cash flow 
after meeting the operating and maintenance costs, debt servIce requirements, 
debt service reserve, depreciation and other requirements). 

TABLE 1.8 : SENSITIVITY ANALYSIS 

The sensitiVIty analysis table consists of comparatIve performance of project for different 
situatIOns such as changes in project costs (compared to base cost) and project revenues. The key 
variables whIch could be used to Judge the project across these SItuations are presented in thIS 
table. 
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F1REFAM: FInancial Analysis Model - Inputs and Output Analysis 

TABLE 11 • ESTIMATION OF NEW INVESTMENTS 

(All monetary values are In Rs Lakhs) 

a 

b 

c 

d 

e 

2 

a 

b 

c 

d 

e 

3 

a 

b 

4 

ProJect COlts 

Base Costs 1993 Prices 

Main Components 

Source 

T"lnsmlss/on 

Treatment 

Distribution 

Component 5 
Component 6 
Component 7 

Component 8 

Total 

Price Escalation to Starting Year 

Physical Contingency 

Price escalation during construclton 

Deslgn, Engineenng and Supervision 

Interest during Construction 

Total proJect Costs 

Item 

Phasing 

PhaSing· % distribution of Costs 

Base Costs over time 

Physical Contingencies 

Pnce Escaiabon during Construction 

Design, Englneenng and Supervision 

Interest dunng Construcbon 

Total Capital Cost 

Preliminary FInancing Plan 

Equity 

Debt Component 

Debt 1 

Debt 2 

Total 

DIScount Rate for Present Value Analysis in % 
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1995 

100 

1195 

96 

o 
129 

227 

1647 

AnulIIlI!.H 
a % of cost 

3330 

3330 

3340 

10000 

1000 % per annum 

8 00 % 01 base cost 

600 % per annum 

10 00 % 01 escalated cost 

1600 % per annum 

1996 

200 

2391 

191 

155 

274 

482 

3492 

1997 

200 

2391 

191 

319 

290 

511 

3702 

.Amll!mI ~ 

6309 

.Amll!mI 

6309 

6328 

18946 

Bellm! 
1800 

Ill1mSl 

Ba.W 
18.00 

1600 

1500 

1998 

250 

2989 

239 

617 

384 

677 

4905 

Costs 

1856 

3545 

1263 

3216 
o 
o 
o 
a 

9879 

2075 

956 

1938 

1485 

2613 

18946 

1999 

250 

2989 

239 

847 

407 

717 

5199 

Repayment 

fm12d 

12 

30 

2000 

00 

o 
o 
o 
o 
o 
o 

Debt.Equlty Ratio 

Average Cost of Debt 

8Jl3J9S 409 PM 

CostperUntt 

1254 

6445 

682 

1892 
000 

000 
000 

000 

12802 

2001 

00 

o 
o 
o 
o 
o 
o 

Starting Year 

for Repayment 

2000 

2000 

200 

1700 

2002 

00 

o 
o 
o 
o 
o 
o 

- -
Untt 

Rs Lskhs per MLD 

Rs Lskhs per KM 

Rs Lskhs per MLD 

Rs Lskhs per KM 
Rs Lskhs per __ 
Rs Lskhs per __ 

Rs Lskhs per __ 

Rs Lskhs per __ 

Rs Lskhs per MLD 

2003 2004 

-----

00 

o 
o 
o 
o 
o 
o 

00 

o 
o 
o 
o 
o 
o 

-
Total Quantity 

000 

000 

000 

000 

000 
000 

000 
000 

2005 

00 

o 
o 
o 
o 
o 
o 

-

2006 

00 

o 
o 
o 
o 
o 
o 

Untt 

MLO 

KM 

MLO 

KM 

-

2007 

00 

o 
o 
o 
o 
o 
o 

-

2008 

00 

o 
o 
o 
o 
o 
o 

-

2009 

00 

o 
o 
o 
o 
o 
o 
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TABLE12 PAST CONSUMPTION AND CONNECTION PATTERNS AND GROWTH FORECASTS 

i 

Iv 

v 

vi 

vii 

viii 

Ix 

x 

Connections 

User Category 

DomestiC Unmetered 

DomestiC Unmetered 

Domestic Unmetered 

Domestrc Unmetered 

Domestic Metered 

Domestic Metered 

lnaJstrial 

lnaJstrial 

Commercial 

Instltutional 

xl Public Taps 

xii Free Connections 

TOIal Connecbons 

TOIaI ~ In MLD 

112 Inch 0111 

314 Inch 0111 

1 Inch 0111 

Morethlln 1 Inch 

Block 1 

Block 2 

BulkUlle" 

Others 

Unacoountad for Water as a % to total production 

TOIal Production In MLD 

1990 

88946 

11118 

7783 

3335 

765 

510 

10 

210 

7290 

300 

225 

102 

120594 

Number of Connactrons 

1991 

90761 

11345 

7942 

3404 

788 

526 

12 

215 

7515 

307 

240 

114 

123168 

1992 

92613 

11577 

8104 

3473 

813 

542 

14 

221 

7747 

313 

253 

123 

125793 

1993 

94503 

11813 

8269 

3544 

838 

559 

15 

229 

7987 

320 

285 

132 

128474 

-
1994 

96432 

12054 

8438 

3616 

864 

576 

15 

238 

8234 

327 

273 

146 

131213 

- - - - -
Quantity of Supply In LIlres per Connection per day 

1990 1991 

690 640 

1250 1250 

1500 1500 

1750 1750 

500 500 

750 750 

1000000 1000000 

100000 100000 

200 200 

12000 12000 

1000 

200 

130 

2500 

173 

1000 

200 

130 

2500 

173 

1992 

590 

1250 

1500 

1750 

500 

750 

1000000 

100000 

200 

12000 

1000 

200 

130 

2500 

173 

1993 

550 

1250 

1500 

1750 

500 

750 

1000000 

100000 

200 

12000 

1000 

200 

130 

2500 

173 

1994 

520 

1250 

1500 

1750 

500 

750 

1000000 

100000 

200 

12000 

1000 

200 

130 

2500 

173 

2 Expected Growth Rates In % per annum During Past 

Ave Years 

1994 

to 

1990 

Project AnalySis Period· Projections (Based on Connections In Previous Page) 

User Category 

DomestiC Unmelered 

Domestic Unmelered 

Ii Domestic Unmetered 

Iv Domestic Unmetered 

v Domestic Metered 

vi Domestic Melered 

vii industl1al 

vii Industl1a1 

IX Commercial 

X InstMonal 

xl Public Taps 

xii Free Connecbons 

112 Inch Ora 

314 Inch Dla 

linch Dla 

Morethan 1 Inch 

Block 1 

Block 2 

Bulk Users 

others 
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168 

168 

168 

168 

259 

259 

1000 

267 

259 

180 

427 

863 

1995 

to 

1999 

125 

125 

125 

1.25 

125 

125 

150 

150 

250 

150 

200 

200 

2000 

to 

2004 

200 

200 

200 

200 

300 

300 

300 

300 

300 

200 

400 

400 

2005 

10 

2009 

150 

150 

150 

150 

200 

200 

150 

150 

150 

150 

150 

150 
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2010 

to 

2014 

150 

150 

150 

150 

200 

200 

150 

150 

150 

150 

150 

150 

2015 

to 

2019 

150 

150 

150 

150 

200 

200 

150 

150 

150 

150 

150 

150 

2020 

to 

2024 

150 

150 

150 

150 

200 

200 

150 

150 

150 

150 

150 

150 

- - - - -
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TABLE 1.3 CONSUMPTION FORECASTS (CONNECTIONS AND PRODUCTION) 

Connection Forecasts 

DomestIc Urvnetered 

DomesticUrvnetered 

iii Domestic Urvnetered 

tv Domestic Unmetered 

v DomeSltc Metered 

vi Domestic Metered 

vR lnciJstrial 

vRl lnciJstrial 

Ix Commercial 

x Institutional 

xl Public Taps 

xi Free Connections 

Total Connections 

112 Inch OIa 

314 Inch OIa 

linch OIa 

Morethan 1 Inch 

Block 1 

Block 2 

Bulk Users 

Others 

1995 

97637 

12205 

8543 

3661 

875 

583 

15 

241 

8337 

331 

276 

148 

132853 

2. Consumption Forecasts (In Lltres per Connection per DIY) 

iii 

tv 

v 

vi 

vii 

vRl 

Ix 

x 

xi 

xi 

Domestic Unmelered 

Domestic Urvnetered 

Domestic Unmetered 

Domestic Unmetered 

Domestic Metered 

Domestic Metered 

Industrial 

Industrial 

Commercial 

Instrtutlonal 

Public Taps 

Free Connections 

112 Inch Ola 

314 Inch Ola 

linch OIa 

Morethan 1 Inch 

Block 1 

Block 2 

Bulk Users 

Others 

Total SUpply In MLD 

Unaccounted lor Waler In % 

Total Production In MLD 

Capacity 01 Existing System In MLD 

Total Capaclty In MLD Oncl project) 

Total Capaclty UtInzaUon In % 

Non-Domestic SUPPly in Production ("!oj 

DomestIC Supply In ProdUction (%) 

pubnc and Free Supply In Production ("!oj 
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500 

1250 

1500 

1750 

500 

750 

1000000 

100000 

200 

12000 

1000 

200 

129 

2500 

173 

173 

173 

100 

2604 

4878 

018 

1996 

98858 

12357 

8650 

3707 

886 

590 

15 

245 

8545 

336 

282 

151 

134623 

500 

1200 

1400 

1750 

500 

750 

1000000 

100000 

200 

12000 

1000 

200 

130 

2500 

173 

173 

173 

100 

2638 

4844 

018 

1997 

100094 

12512 

8758 

3754 

897 

598 

16 

248 

8759 

341 

288 

154 

136417 

500 

1145 

1400 

1500 

500 

150 

1000000 

100000 

200 

12000 

1000 

200 

130 

2500 

173 

173 

173 

100 

2676 

4605 

018 

1998 

101345 

12688 

8888 

3800 

908 

605 

16 

252 

8978 

346 

293 

157 

138237 

500 

1000 

1400 

1500 

500 

150 

1000000 

100000 

200 

12000 

1000 

200 

130 

2500 

173 

173 

173 

100 

2719 

4762 

019 

1999 

102612 

12826 

8979 

3848 

919 

613 

16 

256 

9202 

351 

299 

160 

140082 

800 

1250 

1500 

1750 

750 

1000 

1000000 

100000 

200 

12000 

1500 

300 

168 

2500 

224 

173 

282 

79 

2133 

5344 

022 

2000 

104664 

13083 

9158 

3925 

947 

631 

17 

263 

9478 

358 

311 

166 

143003 

800 

1250 

1500 

1750 

750 

1000 

1000000 

100000 

200 

12000 

1500 

300 

172 

2000 

215 

173 

282 

76 

22 90 

5686 

024 
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2001 

106757 

13345 

9341 

4003 

975 

650 

17 

271 

9763 

366 

324 

173 

145985 

800 

1250 

1500 

1750 

750 

1000 

1000000 

100000 

200 

12000 

1500 

300 

176 

2000 

219 

173 

282 

78 

2304 

5671 

024 

-
2002 

108892 

13612 

9528 

4083 

1005 

670 

18 

279 

10056 

373 

337 

180 

149032 

800 

1250 

1500 

1750 

750 

1000 

1000000 

100000 

200 

12000 

1500 

300 

180 

2000 

224 

173 

282 

80 

2318 

5657 

025 

----

-
2003 

111070 

13884 

9719 

4165 

1035 

690 

18 

288 

10357 

380 

350 

187 

152143 

800 

1250 

1500 

1750 

750 

1000 

1000000 

100000 

200 

12000 

1500 

300 

184 

2000 

230 

173 

282 

81 

2333 

5642 

025 

-
2004 

113291 

14161 

9913 

4248 

1066 

711 

19 

296 

10668 

388 

364 

195 

155321 

800 

1250 

1500 

1750 

750 

1000 

1000000 

100000 

200 

12000 

1500 

300 

188 

2000 

235 

173 

282 

83 

2347 

5627 

026 

-
2005 

114991 

14374 

10062 

4312 

1087 

725 

19 

301 

10828 

394 

369 

198 

157659 

800 

1250 

1500 

1750 

750 

1000 

1000000 

100000 

200 

12000 

1500 

300 

191 

2000 

238 

173 

282 

85 

2347 

5627 

026 

-
2006 

116716 

14589 

10213 

43n 

1109 

739 

19 

305 

10991 

400 

375 

201 

160033 

800 

1250 

1500 

1750 

750 

1000 

1000000 

100000 

200 

12000 

1500 

300 

194 

2000 

242 

173 

282 

86 

2347 

5627 

026 

- - -
2007 

118466 

14808 

10366 

4442 

1131 

754 

20 

310 

11155 

406 

381 

204 

162443 

800 

1250 

1500 

1750 

750 

1000 

1000000 

100000 

200 

12000 

1500 

300 

196 

2000 

246 

173 

282 

87 

2347 

5627 

026 

2008 

120243 

15030 

10521 

4509 

1154 

769 

20 

315 

11323 

412 

386 

207 

164889 

800 

1250 

1500 

1750 

750 

1000 

1000000 

100000 

200 

12000 

1500 

300 

199 

2000 

249 

173 

282 

88 

2347 

5627 

026 

2009 

122047 

15256 

10679 

45n 

11n 

784 

20 

319 

11493 

418 

392 

210 

167372 

800 

1250 

1500 

1750 

750 

1000 

1000000 

100000 

200 

12000 

1500 

300 

202 

2000 

253 

173 

282 

90 

2347 

5627 

026 

29 

-



- - - -
TABLE 14 SYSTEM ANNUAL COSTS 

Total Consumption In MLD 

a ExlslJng System 

b NawSystem 

c TolBI BHlabie Supply 

2 Unaccounted for Water (%) 

3 Totsl Production In MLD 

a ExIsting System 

b New System 

c TotalProductJon 

Systam Annual Costl 

- -
1995 

129 

o 
129 

2500 

173 

o 
173 

-
1996 

129 

o 
129 

2500 

173 

o 
173 

-
1997 

129 

o 
129 

2500 

173 

o 
173 

4 

5 

Operation and Maintenance Coltlln Rs LakhsIMLD per Year (Starting Year Prices) 

Price Escalation for O&M In % per annum 

a For ExIsting System 

b For New System 

6 OperalJon and Maintenance Expendtura 

a on Existing System 

b on New System 

c TotalO&M 

7 Debt Servldng of Outstanding 

Loans for Exlstlng System 

8 Depredation 

9 Servicing of Equity and Debt 

a Equity 

b Debt 1 

c. Debt 2 

10 Debt Service Reserve 

11 Other Requirements 

Totsl System AnnulII Cost. 

c '<nIoftk:olnlplcti>rolls1ago 11nowlam xli 

600 

600 

433 

o 
433 

450 

150 

o 
o 
o 
o 
o 

1033 

600 

600 

458 

o 
458 

360 

150 

o 
o 
o 
o 
o 

968 

600 

600 

486 

o 
486 

288 

150 

o 
o 
o 
o 
o 

924 

- - -
1998 

129 

o 
129 

2500 

173 

o 
173 

600 

600 

515 

o 
515 

230 

150 

o 
o 
o 
o 
o 

896 

1999 

129 

38 

167 

2500 

173 

51 

224 

2000 

138 

33 

171 

2000 

173 

42 

215 

a For Existing System 

600 600 

600 600 

546 

642 

1188 

184 

150 

o 
o 
o 
o 
o 

1522 

579 

557 

1138 

147 

250 

1138 

1316 

1024 

400 

100 

5509 

8113195 409 PM 

2001 

138 

37 

175 

2000 

173 

46 

219 

250 

600 

600 

614 

660 

1273 

o 

265 

1136 

1316 

1024 

770 

107 

5891 

-
2002 

138 

41 

179 

2000 

173 

51 

224 

600 

600 

650 

774 

1425 

o 

281 

1136 

1316 

1024 

o 
114 

5296 

-
2003 

138 

45 

183 

2000 

173 

57 

230 

-
2004 

138 

49 

187 

2000 

173 

62 

235 

b For New System 

600 600 

600 600 

689 

902 

1592 

o 

298 

1136 

1316 

1024 

o 
123 

5488 

731 

1045 

1776 

o 

316 

1136 

1316 

1024 

o 
131 

5699 

-
2005 

138 

52 

190 

2000 

173 

65 

238 

1000 

600 

600 

775 

1171 

1945 

o 

335 

1136 

1316 

1024 

o 
140 

5897 

-
2006 

138 

55 

193 

2000 

173 

69 

242 

600 

600 

821 

1309 

2130 

o 

355 

1136 

1316 

1024 

o 
150 

6111 

-
2007 

138 

58 

196 

2000 

173 

73 

246 

600 

600 

870 

1461 

2331 

o 

376 

1136 

1316 

1024 

o 
161 

6344 

-
2008 

138 

61 

199 

2000 

173 

76 

249 

600 

600 

922 

1627 

2550 

o 

398 

1136 

1316 

1024 

o 
172 

6597 

-
2009 

138 

64 

202 

2000 

173 

SO 

253 

600 

600 

978 

1810 

2788 

o 

422 

1136 

1316 

1024 

o 
flU 

6870 

30 
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- - - - - - - - - - - - - - - - - - - -
TABLE 15 INITIAL TARIFF ANALYSIS 

Past Parfonnance 1990 1991 1992 1993 1994 9 Effective ChargelRsvenue during Previous Year (Rs/KL) :t13 

a Past Production (MLD) 173 173 173 173 173 h Cost during Prevtous Year In Rs/KL 2.86 

b Past Unaccounted for Water (%) 2500 2500 2500 2500 2500 16 Average Annual Revision In % par annum (Basad on last five years) 7.53 

Co Past revenue 758 849 951 980 1009 

d. Past Revenue Losses Qn %) 3000 3000 3000 3000 3000 

e Past Expanciture 1016 1138 1275 1313 1353 

2 Average Incremental co.t 01 Project In RtlKL 12 54 wfIh an annual revision equal to plica escalation during construction 

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

3 Expected Revenue Losses (Future In %) 3000 2950 2900 2850 2800 2750 2700 2650 2600 2550 2500 2450 2400 2350 2300 

.- INITIAL TARIFF ANALYSIS Alternative 1 • Fixed Annual Revisions In Aversge Tariffs 

a Annual Revision of Tarillin Percentage per Annum 7.00 

b starting Year Tariff Required In RslKL 1995 313 Peroantage Increase required over previous year 4692 

c Other Dadcated Revenues for this sector 100 110 121 133 146 161 177 195 214 236 259 285 314 345 380 

d. Estimated Charges OVer 11me (RslKL) 313 335 359 384 410 439 470 503 538 576 616 659 705 755 808 

e Ratio of Average Revenue to Average Cost 100 Average Revenue In Rs/Kl 574 Average Cost In RslKl 573 

---
5 INITIAL TARIFF ANALYSIS AlternatIve 2: Revision Plan for Average Tariffs 

---

a Tariff Revision Plan 2500 2500 3000 3000 3000 000 1500 000 1500 000 1500 000 1500 000 15.00 

(In % per annum over prevtous year charge) 

b Estimated Charges over 11me (RslKL) 266 333 433 563 732 732 841 841 966 966 1113 1113 12.80 12.60 1472 

c Other Dacicated Revenues for this sector 100 110 121 133 146 161 177 195 214 236 259 285 314 345 380 

---
6 Performance IndIcator. 

---

Intema! Rate of Return on Total Investments 2609 

Internal Rate of Return on Equity 1823 Required Rate on Equity 1800 % 

il Debt Servtoa Coverage Ratio 336 At Discount Rate of 1500 % 

IV Net Present Value of Net Project Cash Flow 4278 At Discount Rate of 1500 % 

v Rabo 01 Average Revenue (AR) to Average Incremental Cost (AIC) 071 Average Revenue In RslKL 895 Average Incremental Costin RslKl 12.54 

vt Ratio 01 Average Revenue to Average Cost 158 Average Revenue In RslKL 895 Average Cost In RslKL 573 

---
c'lm_~egol\nowfom Ida Bll3195 41)9 PM 31 



- - .. - -
TABLE 16: DETAILED TARIFF ANALYSIS - I 

Ii 

Iv 

v 

vi 

vii 

viii 

IX 

x 

xl 

xii 

xli 

xlv 

xv 

2 

iii 

Iv 

v 

vi 

vii 

Item 

Tariff Category 

D Unmld. 112 Inch 

o Unmld. 314 Inch 

o Unmld. 1 Inch 

o Unmld morelhn I' 

o Mid Block 1 

o Mid Block2 

IndsIrI - Bulk Users 

IndsIrI - Others 

Commercial 

Instrtutional 

Public Taps 

C Charge - Domestic 

C Charge - Inrustrial 

C Charge - Commercial 

C Charge - Instllutional 

Quantities 

D Unmld 112 inch 

D Unmld 314 Inch 

D Unmld 1 inch 

D Unmld morelhn I' 

D Mtd Block 1 

D Mid Biock2 

Indstrt - Bulk Users 

vii IndsIrI - Others 

Ix Commeraal 

x 

XI 

xii 

xiii 

xlv 

xv 

Instrtutional 

Public Taps 

C Charge - Domestic 

C Charge - Industnal 

C Charge - Commerctal 

C Charge - Instrtutional 

Unit 

RsfConnIYear 

RsIConnIYear 

RsIConnIYear 

RsIConnIYear 

RslKL 

RslKL 

RslKL 

RslKL 

RslKL 

RslKL 

RsIConnIYear 

RslNewConn 

RslNewConn 

RslNewConn 

Rs/Newconn 

UnH 

Total Connections 

Total Connections 

Total Connections 

Tolal Connections 

KUAnnum 

KUAnnum 

KUAnnum 

KUAnnum 

KUAnnum 

KUAnnum 

Total Connections 

New Connections 

New Connections 

New Connections 

New Connections 

c \tnSOfh:.\mp~r8f\s1&ga1\t18wfam x/.s 

-
1995 

300 

1000 

1500 

2000 

2.0 

40 

170 

85 

60 

40 

150 

1000 

5000 

3000 

2000 

Quanlitl .. 

97837 

12205 

8543 

3661 

159651 

159651 

5543438 

- - - - - - - - - .. 
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

Charge. (For unmetered connections, charge Is In Rs per connection per annum, For metered supply, charge is In Rs per Kilo Lrtre)) 

321 

1070 

1605 

2140 

21 

43 

182 

91 

64 

43 

161 

1070 

5350 

3210 

2140 

98858 

12357 

8650 

3707 

161647 

161647 

5626589 

343 

1145 

1717 

2290 

23 

46 

195 

97 

69 

4.6 

172 

1145 

5725 

3435 

2290 

100094 

12512 

8758 

3754 

183667 

163667 

5710988 

368 

1225 

1838 

2450 

25 

49 

208 

104 

74 

49 

184 

1225 

6125 

3675 

2450 

101345 

12668 

8888 

3800 

165713 

165713 

5796653 

393 

1311 

1966 

2622 

26 

52 

223 

111 

79 

52 

197 

1311 

6564 

3932 

2622 

102612 

12826 

8979 

3648 

251677 

223713 

5863603 

421 

1403 

2104 

2805 

28 

56 

238 

119 

84 

56 

210 

1403 

7013 

4208 

2805 

104664 

13063 

9156 

3925 

259227 

230424 

6060111 

450 

1501 

2251 

3001 

30 

60 

255 

128 

9.0 

60 

225 

1501 

7504 

4502 

3001 

106757 

13345 

9341 

4003 

267004 

237337 

6241914 

482 

1606 

2409 

3212 

32 

64 

273 

136 

96 

64 

241 

1606 

8029 

4817 

3212 

108892 

13612 

9526 

4083 

275014 

244457 

6429171 

515 

1718 

2577 

3436 

34 

69 

292 

146 

103 

69 

258 

1718 

8591 

5155 

3436 

111070 

13684 

9719 

4165 

283264 

251791 

6622046 

552 

1838 

2758 

3677 

37 

74 

313 

156 

110 

74 

276 

1838 

9192 

5515 

3677 

113291 

14161 

9913 

4248 

291762 

259344 

6620708 

590 

1967 

2951 

3934 

39 

79 

334 

167 

118 

79 

295 

1967 

9836 

5901 

3934 

114991 

14374 

10062 

4312 

297598 

264531 

6923018 

631 

2105 

3157 

4210 

42 

84 

358 

179 

12.6 

84 

316 

2105 

10524 

6315 

4210 

116716 

14589 

10213 

4377 

303549 

269822 

7026664 

- - -
2007 

676 

2252 

3378 

4504 

45 

90 

383 

191 

135 

90 

338 

2252 

11261 

6757 

4504 

116466 

14608 

10366 

4442 

309620 

275218 

7132267 

2008 

723 

2410 

3615 

4820 

48 

96 

410 

205 

145 

96 

361 

2410 

12049 

7230 

4820 

120243 

15030 

10521 

4509 

315813 

280723 

7239251 

2009 

774 

2579 

3868 

5157 

5.2 

103 

438 

219 

15.5 

103 

387 

257J 

12893 

773f 

5157 

122047 

15256 

10679 

4577 

322129 

288337 

7347839 

8795586 8927521 9061434 9197356 9335316 9615375 9903837 10200952 10506960 10822190 10964523 11149290 11316530 11486278 11656572 

608596 623810 839406 655391 671776 691929 712667 734067 756089 778772 790454 602310 814345 826560 838959 

1450163 

276 

1525 

3 

103 

4 

1471916 

282 

1544 

4 

208 

5 

1493994 

286 

1563 

4 

214 

5 

1516404 

293 

1583 

4 

219 

5 

1539150 

299 

1602 

4 

224 

5 

1569933 

311 

2611 

8 

276 

7 

8/13195 4-09 PM 

1601332 

324 

2664 

6 

264 

7 

1633359 

337 

2716 

9 

293 

7 

1666026 

350 

2773 

9 

302 

7 

1699346 

364 

2828 

9 

311 

6 

1724637 

369 

2160 

5 

160 

6 

1750709 

375 

2192 

5 

162 

6 

1776970 

381 

2225 

5 

165 

6 

1803624 

366 

2259 

5 

167 

6 

1630679 

392 

2293 

5 

170 

6 

32 
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- - - - - - - - - - - - - - - - - ,- - -
TABLE17 DETAILED TARIFF ANALYSIS -II 

---
hem 1995 1996 1997 1996 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

---
3 Revenues Revenues (In RUPHS Lakhs) 

---
Other De<icaled Revenues for thfs sector 100 110 121 133 146 161 177 195 214 236 259 285 314 345 380 

Revenue from Tariffs 

Current Demand 2429 2641 2666 3112 3363 3734 4104 4511 4956 5450 5895 6403 6954 7552 8202 

Revenue Losses (%) 3000 2950 2900 2650 2600 2750 2700 2650 2600 2550 2500 2450 2400 2350 2300 

ii Arrears 729 994 1120 1206 1265 1380 1461 1588 1702 1624 1930 2041 2159 2282 2411 

Iv Total Revenues for Water Sector 1801 2485 2662 3156 3450 3800 4161 4599 5056 5564 6048 6576 7150 m4 8453 

(InclUSIve 01 Other Dedcaled Revenue) 

---
4 CASH FLOW ANALYSIS 

Net Cash Flows (before -879 -1975 -1784 -2642 -3271 2267 2643 2693 3169 3473 3769 4091 4443 4826 5243 

Servicing Debl) 

Debl Service Coverage Ratio 000 000 000 000 000 097 113 124 135 148 161 175 190 206 2.24 

HI Net System Cash Aow ·879 -1975 -1764 -2642 ·3271 -574 ·575 438 706 1001 1288 1601 1942 2313 2718 

----
5 Perfonnance Indicators 

Internal Rale 01 Return on TOIallnvestmenls 2429 

Internal Rale 01 Return on EquHy 1542 Requlrad Rale on Equity 1800 % 

iii Debt servicing Coverage Ratio 234 AI Discount Rate 01 1500 % 

Iv Net Prasent Value of Net Project Cash Aow 427 At Discount Rate of 1500 % 

v Ratio 01 Average Revenue (AR) to Average Incremental Cost (AIC) 066 Average Revenue In Rs/KL 834 Average Incremental Cost In Rs/KL 12.54 

vi RatiO 01 Average Revenue to Average Cost 145 Average Revenue In Rs/KL 834 Average Cost in Rs/KL 573 

c VnIOffk*rap~rlt\&t.Ot 1"'.wt"", x1s !l1311l5 409 PM 33 



- - - - - - - - - - - - - - - ,- - - .. -
TABLE1S' SENSITMTY ANALYSIS 

Summary Table 

(An monetary values are In Rs Lakhs) 

Sensitivity Analysis for Project Variables for Tariff Analysis Aftematlvelll at debt equity ratio of 12 

Altematives for Total Financing Plan Performance Indicators Ratloof Ratio 01 

Project Variables! Project AR AR 

Risks Cost Equity Debt 1 Debt 2 IRRon IRR on Debt ServICe NPVat to 10 

Total Equity Coverage RatiO at Dtscount AIC AC 

Invest- In "10 Discount Rate 01 Rate of 

ments 15 % 15 

111% % 

BeseCese 18946 6309 6309 6328 2429 1542 234 427 066 145 

2- Scenario 1 Project Costs (Increase by 25%) 23683 7886 7886 7910 1755 977 165 -6624 055 119 

3 Scenario 2 Project Costs (Decrease by 25%) 15157 5047 5047 5062 3477 2333 320 6067 080 177 

4 Scenario 3 Project Revenues (Increase by 25"10) 18946 6309 6309 6328 3712 2502 320 8540 083 182 

5 Scenario 4 ProjeCt Revenues (Decrease by 25%) 18946 6309 6309 6328 - 1688 915 165 -6064 053 116 

c_~-'l'Mwfamxll !!Il3/95 4-09 PM 34 



- - - - - - - - - - - - - - - - .. .. 
Annex 2 ~ FORMATS FOR QUANTITATIVE INFORMATION TO BE SENT TO FINANCIAL INSTITUTIONS FOR STAGE I 

Table A2.1 : Formats for Quantitative Information on ProJects from Agencies for Stage I 

(All monetary values ant In Rs Lakhs) 

------------- ----- ------ ------ ------ ------ ----- -----
Project Costa 

a Base Costs at ___ Prices 

b 

c 

d 

e 

Main Components 

Total 

Price Escalation to Starting Year 

phys~IConbngency 

Price Escalation during construction 

Design, EnglOeering and SUpervision 

Interest dunng Construction 

------- --- ---
Item Year 1 

____ % per annum 

___ % of base cost 

___ % per annum 

____ % of escalated cost 

____ % per annum 

Year 2 Year 3 Year 4 

Costs 

YearS Year 6 

2 PntUmlnary Financing Plan 

Amount as 

a % of cost 
a Equity 

b 

c 

Year 7 

Debt Component 

Debt 1 

Debt 2 

Discount Rate In % 

Year 8 

------- --- --- ---- --- --- --- ---- --- --- --- ---- ---
3 Phasing - % dlstnbutlOn of costs 

4 Operation and Maintenance Unit Costs (at Staffing Years Prices) In Rs Lakhs per MLD For EXisting System 

5 Pnce Escalation of Operaton and Maintenance Expenditure In % per annum 

a For EXlSbng System 

b For New System 

6 Debt Servicing of Outstanding 
Loans for Existing System 

B Depreclaton 

9 Other ReqUirements 

~ 

~ 

!nmrm 

Bru.a 

Reoayment 

~ 

StartlooYe 

for Repayrr 

Year 29 Year30 

---- ---- ----

For New System 

------ --- --- ---- ---- ---- ----- ---- ---- ---- ---- ---- ----~ ---- ---- ----
10 Expected Revenue Losses In % 

(as a % of total revenue demand) 

----------
11 Other Dedicated Revenue 

for thiS sector 

c-lmSofficelrapkfJonnats2 "'. 

---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----- ----

8113195 4 14 PM 

.. -
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- - - - -
Table A2 1 Continued 

12 

hi 

Iv 

v 

VI 

VII 

vlh 

Ix 

x 

xl 

xii 

Future Connections and Consumption 

Connections across user 

category 

User Category 

- - -
Year 1 Year 2 Year 3 Year 4 

13 ConsumptIOn Forecasts (In lrtres per day per connection) across user category) 

III 

Iv 

V 

vi 

vii 

viii 

Ix 

x 

XI 

XII 

14 Unaccounted for Water 

(as a % 01 prOduction) 

15 Capacity of Existing System In MLD 

c"\msofflcelropldllorrnats2 xis 

- ... - - - - ... - - - .. ~ 
---- ---- ---- ---- ---- ---- ----

YearS YearS Year 7 Year 8 Year29 Year30 

36 8113/95 4 14 PM 



- - - - -
Table A2.1 Continued ........ '" 

16 

III 

IV 

v 

vi 

vII 

vIII 

IX 

x 

xl 

XII 

Past Connections 

User Category 

----------

.. - - -
Year 1 Year 2 Year 3 Year 4 Year 5 

------------- ----- ----- ----- ----- ----- ------
17 Past Unaccounted for Water In % 

----------
19 Past Revenue and Expenditure Details 

a Past Revenue 

b Past Revenue Losses In % 

c Past Expenditure 

c lmsolftcelrllpldlfOf11la1>2 )(\8 

- - - - - .. - -
18 Past Connections and Tariffs (Give Annual Rates) 

II 

III 

Iv 

v 

vi 

vII 

vIII 

Ix 

X 

xl 

XII 

xIII 

xlv 

xv 

Tariff Category 

8Il.l195 414 PM 

Unit lor 

Rate 

Year 1 Year 2 Year 3 Year 4 

---- ---- ---- ----

- .. -
Vear5 

37 



- - - - -- - -
Table A2.1 Continued 

------- --- ---
19 Tariff categories and Charges Over TIme (Give Annual Charges) 

Tlrlff Category 

Ii 

iii 

Iv 

v 

vi 

vii 

viii 

Ix 

x 

xl 

xli 

xlii 

XIV 

xv 

20 Tiriff Category 

Unit lor 

Rate 

Unit for 

Quantity 

Year 1 Year 2 Year 3 Year 4 

Quantltl.1 (Give Innua' qUint/tiel) 

Year 1 Year 2 Year 3 Year 4 

- - - - - - -
---- ------- ------- -------

YearS Year 6 Year 7 Year 8 

---- ------ ------ ------ ------- ------

YearS YearS Year 7 Year 8 

---- ---- ---- ---- ---- ---- ------ ------ -------- ------

,I 

/Ii 

Iv 

v 

vi 

vii 

vIIi 

Ix 

x 

xi 

xii 

xiii 

xiv 

xv 

e"lmooll\e+"~ l<I& WiN' 414 P" 

- - - - -
---- - ---- ----

Year29 Year30 

Year 29 Year 30 

------- - ----- ----

---- - - ----
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