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Module - 02
Urban Water Supply
Lecture — 10
Cost of Water Supply

Weleome-baek-In lecture 10, we-wi-tallkabeout-Cost of Water Supply is discussed.
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Concepts Covered

» State of urban water supply in India
» Cost recovery and types of cost
» Tariff design

» Key measures

» Tariff setting

Concepts covered

’ Sey-the-The different concepts that would be covered in this partiestar-lecture are state of
urban water supply in India, cost recovery and types of cost, tariff design, some key

‘ measures and-finally, tariff setting.
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State of urban water supply in India
7 Inefficient delivery of services (high-unaccounted water around 30-50% and intermittent water supplies).
» Inadequate coverage (piped water supply).

24 hour supply or intermittent supply?

» In 24 hour supply: Need for periodic checking and of joints and meters.
» Constant pressure in the distribution pipes leads to higher leakage( Increase of head from 20
mt to 30 me will increase leakage by 20 to 30 percent).
¥ Incase of Intermittent supply, leakage loss is less but people throw away old stored water and
~ sometimes leave their tap open.
» In case of metered eople careful but less consumption by poor people
may lead to unhygienic conditions.

» Metering reduces water pressure and needs maintenance.

Metering and unauthorized connections detection and checking is required to reduce volume
of unaccounted water.

State of Urban Water Supply in India
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Serwhen-we-tallkabeutRegarding the state of urban water supply in India, the-first-thing
i i ta—ts—being—even though it just is

provided by several corporations/ municipal corporations in seme-cities, serme-eities—itis

delivery of services has been largely inefficient in most cases.

And-we-eallt-It is inefficient because of two reasons.; ene-One is-there-is let-ofa large
amount of highly—unaccounted water which is around 30 to 50 percent. :—that-means;
wnaccounted-Unaccounted water is basically-the water for which we-ecannet-say-exaetly
that-what-is—happened—with—that-partieular—waterthere is no trace of its usage. Se;—fer
example;—that-water-It could have been lost due to leakage, this—watercould-have-been
stolen, this-water-could-have-been-or used by someonebedy;-but-there-is-no-trace-of that
partienlar-whe-has-used-that-partieular-water. Intermittent supply is another reason. This

is not being supplied continuously for 24 hour period, but only for certain time periods.




Se; intermittent-Intermittent water supply in—generalitis a-inefficient serviee-because

you-haveto—take-eare—ofwater,—towater needs to be stored the—water—youhaveto—first

store—t-in a-underground reservoir, then yeuhaveit has to be te-pumped itto everaa

tank and then it is useduse-i in yeur-a building. Serinitinefficientin-thatpartieular-way-

Usually, municipalities provide the water for few hours in the morning or in the evening.

And-then—ofecourse;—most-Most ef the-Indian urban areas does not have piped water

supply in its entire area. SeThus, inadequate coverage is-the another issue. And-se;piped
Piped water supply is stitl-yet to be-reaching many of the parts, and-seme-of-theespecially
poorest sections of the city like-such as slums-and-al—they-do-net-have—watersupply.
One of the reasons of inadequate water supply in slums is because this-the-seme-of-this
stoms—are;—the—some—oftheslumsthese are not registered and se-thus the severnment

Government is unable to provide water supply to those particular slums. In addition, lack

of the space for laying water pipes from-doorte-dooris also one of the reasons.

water-supph-Nowwhen-we-talk-abeutRegarding the system of water supply in case of a

developing country or a poor country, i.e., intermittent water supply and continuous

water supply_(-er—fer—a—24 hours supply)—in—ease—ef—a—developing—ecountry—or—a—poer
eountry, wereally-haveone has to be very careful about whiehte-which method needs to

be adopted;—right. Se;—semetimes—we—say—that—wel—nThough 24 hours supply is
obvieushy-seems better; but there are some pros and cons to both of these systemsis.

Se;—ter-example—inln case of 24 hours supply, we-need-te-periodically checking of the
functioning of ;and-we-need-to-see-that-all the joints and meters are-properifshould be
ensured to detect the-leakages-they—arenotleakine. And-se;—this-This kind of frequent
periodic checking has-te-be-done—whieh-is not required in an intermittent supply te-that
extent-but ef-courseweneed-to-checks for leakages and-otherkind-ofissuesinneeds to

be done for pipelines in all cases.; butpartieslarly—n-In case of 24 hours supply, the




checking should be —we-have-te-be—~very-done carefully-dere. Furthermore, in 24 hours

supply,

TFhen;-constant pressure in the distribution pipes lead to higher leakage. And-what-we-see

is-inerease-Increase of head from 20 meters to 30 meters wiH-increases leakage by 20 to

30 percent. Se;—that—you—can—understand:—that—means;—beecause—thereAs the pipe is
continuously under pressure because of 24 hours supply-then-auteomatically—, the leakage

volume wil-increases-by-manifold.

And ln case of intermittent supply, though leakage loss is less, but people throw away

old stored water when water is supplied and sometimes leave their taps open. Se;-in-ecase

big-problem-—And-inln case of 24 hours supply, water supply is metered-conneetion, and

thus people are usually more careful and-that-and24-hours—supply-also-means—that-the
water-supply-has—to-be-metered;—rightabout the water use because the volume of water

consumed per day is being measured. This results in unhygienic conditions in the poor

families where they use less water because they cannot afford necessary volume of

water.

mayresutltinunhygienicconditions—And similarlymeteringMetering also reduces water
pressure and the maintenance requirement-is also increases-because-of-metering:

supphyshould be done. SeThus, these are the different issues one should considered while

determining which sert-ef-system should be adopted. But-primarity-Primarily, 24 hours
supply is a ef-eeursea-better level of service or a better quality of service; but i#is-alse




maintenance,—more—amount-of costand-so—onthe maintenance and cost requirement is

also high.

metering and unauthorized connection detection and checking is required to reduce the

volume of unaccounted water and-thatis-alse-enewhich is one of the biggest challenge in

Indian urban areas.
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State of urban water supply in India
» Poor cost recovery (water utilities are financially
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State of urban water supply in India
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Serin-In addition to_the thatin-this-two main challenges, i.e.. inefficiency;- and coverage,

there are other challenges -and-so-en-we-see-otherkinds-of challenges—Like forexample;

peeralso. Poor cost recovery is one such challenge. The and-peer-eostrecovery-means
we-the-wateratilities-or-the-companies which aetaally-are charging for water erthey-are

for their

sorvices semsessbedieren e e il el bt s

Butusually-they-are able to only recover a small part of i-the cost. This and-that-is the
reason why in most cases they are financially nonviable on their own_and they have to be
subsidized. And—n-In India, most of the water utilities are subsidized;—and—they—are
beeause—they—are—subsidizedthey—are and non-independent:—that which means, city or
state level this-water supphyboards or municipal corporations are-the-ones—which-usaally




supplies—water—and-they—are directly under the control of the geveramentGovernment.

The decision is taken based on

Se;-based-on government’s suggestion-they-have-to-also-deeide. Se—if-If an independent
entity maybe-aor a private company-was supplying-supplies the water, they would-have;
they—were-they-should-be-able-to-youknowcan charge their own tariffs, and they would

be able to propose improvement into the supply without any consideration of other

interventions. Se—independence—is—alsonotthere—Se—beecauseBecause of subsidy, this
partieslar—corporations are alse—eannot—take—thattind—efnot able to take this kind of

independent decisions—Se;-thisis which is another challenge in India.

Sethe-The prices for water thatis-beingcharsedinIndiaare-charged or recovered in
India isin seme—other—way—in—India—this—is—alse—not based on the actual cost or the

economic cost of water, instead it is based on socio political considerations. High water

charges may lead to unfavourable political consequences.Se;-that-means;—it-depends—on

Se; thatThat is another reason why_water prices are artificially kept low. And-this-under

prieing-itself-hasgotlot-of-other problems—FHor-examplethis-The under pricing leads to
not only poor service quality and-there-is—alse-abut also lowers the chance of expanding

of lack of

the network because ¥

funds.-Se;

Fhen;The revenue from tariffs is inadequate for capital investment; and even-50-pereent;
and-for-an-even-in-seme-eases-50 percent lower than the operation and maintenance cost

except for a few cities. So-ofcourse—wheneverwe-are-talkingaboutFor-expansion-of-the




that—for—this—partienlarThis Table shows tehthe revenue potential of operational

improvements in cities like Dehradun, Ludhiana, Chandigarh, Indore, Pune, Hyderabad
and Kochi. It shows that there is chance of improving the revenue potential through
improving the operations—ef—eeurse—in—that—means—there—is—chanee—to—improve—the
revente-to-a-targe-cxtent..

For example,~we in case of Dehradun, there is chance to reduce total non-revenue water

and-that could lead to around 21 million rupees improvement in revenue.—in—ease—of

Dehradun—then by By-ilmproving the collection efficiency_;—i-esthatmeansto-making

P A otHaca

lead to revenue improvement of around 37 yestnewmillion rupees. :

wotld-be-their-improvement—And-then;- By increasing the consumer base;-that-means;by

inereasing-consumers—you-ean—-add-aneother revenue of 90 million rupees;—+ight: will-can
bebe improevedachieved. These add up to

Sereverallif-you-add-these-all-these-a-bit-comesto-around 148 million rupees whereas,
the current revenue is around 130 million rupees. SeThus, this-is-actaally-areundthere is

a 114 percent increase in the potential te-for increase income-for-this-partiectlaryouknow

water-supply—ageneyin operative income. Similarly, potential for increase in operative

income is estimated to 226 percent for Ludhiana,

that-inereases—around—2-2-times—meore;—then-44 percent for Chandigarh, 444 percent for
Indore, forPure-68 percent for Pune, forHyderabad-83 percent_for Hyderabad and,
Koehi-208 percent for Kochi.

SeThus, there is potential—there—is—chanee— to improve the amount of revenue that is
collected in urban Indian urban areas. And-forthat-you-havete-To increase the consumer
base, swe—have—toethere is a need to improve the collection efficiency and swe—have—te

reduce the amount of non-revenue water.
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State of urban water supply in India

» The urban poor suffers the most due to tangible and intangible costs of coping
strategies like collecting or treating water. -

» Tariff structure varies from city to city and no rationale exists for tariff level
fixation

» Inmany cities water and sewerage charges are
clubbed together (no separate accounting of cost of water supply)

» Consumer metering is difficult due to high capital cost,

» Main O&M cost component i.e., electricity charges accounts for 50-60 % of the
total cost _ ==

» Households are mostly subsidized based on ¢
level

level and not income

(Source: Aggarwal V, Maurya N, Jain G., 2013)

Se; semeSome ether-additional issues that arewe -faced in India are described as follows.

the-The urban poor in India sufferssuffer the most the—reasonis—that-thereis—something
ealleddue to tangible and intagible coping cost-erthe-/coping strategies-you-ean-say. Se;
there-areJot-ofthe—urban-Urban poor in slums and-al-they-do not get water directly to

their homes_and they need to travel a given distance and then wait to get the —water.

Moreover, the amount of water they get is very less that leads to diseases.

Se; thereThere are lot of cost which gets added upon because they are not getting a good
water-supply-orgoed-quality-and-geed-/quantity of water supply. SeThus, this tangible
and intangible cost this-which-aetaally-results because of youtsow-this-coping strategies

like improper collecting or treatment of water—that-because—those—are—not—you—know
proper. SeThus, these are the extra costs that the urban poor hashave to pay even though

they do not pay for the water directly. This coping cost or coping strategies increases the

cost for the poor as compared to people who pay taxes or water charges.

peetmena s far ether cone Sonel thas sepen [l b sihese ste il ee chasDomictinies, it i
seen that people are actaally—willing to pay more in—many-eases—for-what-for water_in
many cases and-thiskind-ef serviees-in urban areas, but that is usually not considered.



Tariff structure varies from city to city and there is no rationale for any kind of tariff

level fixation. Different cities have adopted different kind of tariff structure.

And-inln many cities, what-we-see-is-water and sewerage charges are clubbed tegether:
Sethetogether. The amount of money that is being charged is basicallynot only for

water supply, but both for water and sewerage charges—which—are—put—together. And
These are usually these-are-not taken in form of taxes;—saybe-itis based on the volume

consumed. It can be a fixed charge based on yeur—annual rental value of yeur—the

property, based on the size of ferrule, based-en—many—thines;—+rightetc._In cases where

there is a—measurement of amount of water consumed, 50-60% charge constitutes

sanitation charges.

Se;-Now, as there is no separate accounting for cost of water supply, -which-isrequired

beeause-then-enly—you—eanunderstand-hew—mueh—is-the cost of actual service provision
cannot be determined and aetaally—you-canrecover-thatthe amount of money_cannot be
recovercd, Dot eneanether b neethes peeblams

And-theneenstmerConsumer metering is also difficult due to high capital cost. Many—of

the-youknow-utiity Various utility providers themselvessay-thatitisnot-enly-the people
whe-wilHsare reluctant to use meterss-but-also-this-the-thisutiity providers-they-also-say



that-there-is-a because a huge amount of capital cost is-involved to provide these meters

maintenance cost component, the—ene—major—cost—componentisi.e., electricity charge

accounts for around 50 to 60 percent of the total cost. This cost is incurred by utility

providers —that-means-out-of-al-the-ditferent-cost-that-this-utility-providers-actually-has
to—pay—for provision of serviees—or—water supply services.; the—main—eostis—eleetrieity

heuseholdsHouseholds are mostly subsidized-and-another—issue—that-we-see-inIndiais
households-are-mestly-subsidized based on consumption level and not their income level
which is another challenge in India.—Se;-that-is-again-anotherchallenge-that-we-haveto
all—that-is-aneother point-that-we-have All these costs needs to be considered when—weto

determine future tariff revisions or future tariff settings.

(Refer Slide Time: 16:44)

Cost Recovery and Type of costs

Total revenue by the utility provider should be same or more than cost of supply.
Three types of cost recovery :
Operational cost recovery only (expected in India) >3
Full service cost recovery (capital + maintenance costs)
Utility providers are not linked with g and can ii

0 o

ly decide on
P ( a regulatory fr k), tariffs(third party review).
Full environmental cost (external costs of a service are also considered

+ Power’ * Power C = (Source: Aggarwal V,
! 4 * Manpower . Mm?-m * Manpower . r::nnnwmu‘ Maurya N, Jain G,

—; : 013)
* Repairs & Maintenance * Repairs & Maintenance  * Repairs & Maintenance * Depreciation
g restment .

ReturfTBR assets
- * Major maintenance casts|
) Varwble + Powercomt[uiage  + Power cost[uiage charge]_Powercost(usage
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Cost recovery and type of costs
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power-is—the-mest-youtanowApart from 50 to 60 percent ef-the—total-cesttotal costs is



beeause-ofthat constitute power requirements, bat-there are ether-additional costs-as—weH.

SeThus, total revenue by the utility provider should be same or more than the cost of

supply. Bat-However, intndia—what-we-see—is-there are 3-three types of cost recovery

models in India.;

so-out-ofthat-theln operational cost recovery only model:-, only the operational cost is
recovered by service providers. that-means;—we-are-notconcernedabouttheThe capital

cost is not recovered which is -

Capital-cost—would-be-a one--time cost that weuld-beis given as a grant by the state
government or by the central government. Whereas;—the-operational-costrecoverypart
has—to-betaken—ecare bytheserviceproviders—and-thisThis model is expected in Indian
conditions. Whereas—-is-asperthe-SEBs—youhaveseen-that H00-perecent-costrecovery;
but thatis £ onal '

But—ferln full service cost recovery model, which—ineludes—both the capital and

maintenance cost thatis-the-eventual-targetare recovered. And-many-Various developing
countries and-many-governments—usaaly—they-target to not only operate and maintain
these-partiewar-this infrastructure, but also expand/replace the infrastructure and-se-en-or

replace-the-infrastrueture-and-se-onfor which eestfinance is needed. Se;fln this case, the
operations of utility providers are not linked with government_and; they can_work

independently_(within a regulatory framework)-deeide-on-operations. In this way, they
are free to expand their services and set their own tariffs. Iatndia—is+tThis model reeds

to—be—implemented.also requires —regulatory frameworks for determining the service
delivery also-needs-to-besetlevels. In addition, third party review of tariffs would also be

required.




That-means;—therehasto-be—a third-Third party review whieh-determines if the tariff
setting for-this-by this—partienlara given private entity/—er—this-company which weuld

provides water supply services this—is right or wrong;—+ight. Se;—er—whatlt helps in
deciding the kind-type of subsidies.—eetld-be-givenso-that-would-be-determined-by-this
hird e, Son_this is what the_full . el 1 dook il

eventaally= This model, however, cannot be implemented without any kind of oversight.

And-then—thereis—anothermedelwhich—+s-aln full environmental cost model, which—is
not only full service cost recovery_is considered, but—alse—external eest-of-a—service

arecosts of a service are also considered. That-means;-environmental-cost-maybe-certain

services are being targeted for this-medeloperational cost recovery model -now targeting

service-rightnow-inlndia-and then-eventually in-futare-we-have-to-target-full service cost
recovery_can be adopted.

Se-letuslookattheThe different types of cost that is-are usualy-there-forassociated with
the provision of water supply services_are—There—are fixed cost and then—there—are
variable cost.; that-means—ecertain-cost-are—would-be-there—which-shouldnetFixed costs
depend on the velume-ef-water supply connection type thathasto-be-supphed;-but-there
are-certain—eosts—which-while variable -dependscosts depend on the volume of supplied
water-that-has—to-be-supphied._In addition, costs are also categorised as direct costs and

indirect costs.

And-then-there-are both-direct-cost-and-then-there-are-indireet-cost— Direct cost is related
with the water that is being supplied and indirect cost is Hke-related with establishment
charges, administration charges whieh-arethat are indirectly indireet-ecost-but which-are
also a part of the overall cost structure. Setetusloekatthedifferentkind-ofcostslike
fixed-eost—we-haveforThese costs are involved in different stages of differentparts—of

this-water supply like transmission, treatment, distribution, and other aspects.




cost includes power cost, manpower and repair and maintenance—Whereas; whereas
variable cost depends on power cost;- (usage charge).-se seme-Some amount of power
cost would be variable based on more amount of water being consumed mere-because

the pump has-needs to run more. In addition,

Bulk-bulk water rates:—that-means; is also included in variable costs. #t-depends—on-the
inln most cases,—this utlityprovidershasutility providers have to buy the water from

state boards—siehe et easae s e e pe B e e oo ot

departients;—se #ras per bulk water rates and-they-haveto-youtknow pay-that meneyte
these—particlar-departments—and this—-bulk—waterratesthese bulk water rates changes as

per the consumption_volume. And—royalty,—that-theyhaveto—previde-Royalty is also

included in variable costs.

And—then—forFor treatment stage, again—we—have—gotfixed cost include power cost,

manpower cost, repair and maintenance cost. Similar is the case for And-same—fer

distribution as—welstage as well. Whereas,—for—treatment—the—The variable costs for

treatment stage include is-power cost, chemical cost, and fuel cost-this-wiHl-(vary as per

the volume of water). The variable costs for distribution stage include And—fer
distribution—power cost_because the pump draws the-hersepewer—ofpump—will-has—te
bemore power for mere-for-higher amount of water to be distributed;—se-pewer—cest-alse

vartes.

Se; irln addition to all this-these charges, there are some other costs like-such as interest
on loan, interest on working capital, depreciation, return on assets, which-we-will-disetss

in-the-nextpage-in-the-nextslidemajor maintenance costs, and lifecycle capital costs.

Indirect costs include establishment and maintenance charges.
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Cost Recovery and Type of costs

Manpower cost: Fixed, on the basis of number of employees
Power cost: Both fixed and variable, treatment and pumping, Horse Power (HP) of pumps installed at
transmission, distribution =5,
Bulk water rates: Cost to acquire water from source(ULBs buy from state water bodies at bulk water rates)
Chemical or treatment cost: Depends on water treated .
Repair and maintenance cost: Depenm major replace_m’e;nts (for example, pumps), major and
periodic maintenance including material cost

e
Capital Recovery Cost Components
Interest cost: Depends on balance loan amount and interest rate.
Interest on working capital: Depends on working capital needs of the ULB and intefest rate
Depreciation: Depends on asset cost (transmission, distribution and water treatment
plant) and the depreciation rates. .
Reasonable return: Return on investment (or equity) depends on assets not financed

through loans and the required rate of return.
Cost of creation of a sinking fund for additional investment in future

(inflation rates and replacement cost )
(Source: Aggarwal V, Maurya N, Jain G., 2013)

Life cycle costs:

manpewerManpower cost is mesthy-usually fixed and decided on the basis of the number

of employees. One has to pay for it according to the consumption. —se-it-is—afixed-cost

Power cost is—could be

both be fixed and variable. Fixed cost include minimum power requirement whereas

variable costs include treatment and pumping cost, horsepower of pumps installed at

transmission, and distribution. These costs depend on the consumption.

And-then bulkBulk water rates as—we-are-diseussinginclude cost to acquire water from

source_by -ULBs/municipal -bay—fremcorporation from state water bodies at bulk water
rates. Se—this—is—the—water—that ULB—or—a—municipal-corporation—has—to—buy—while
supplyine—water—Chemical or treatment cost, depends on water treated. repair—ane
maintenance—costs—dependsRepair and maintenance costs depend on cost of major
replacement_(replacement of pumps);—fer—example—pumpss—and major and periodic

maintenance including material cost.—Se;—al—these—things—becomes—part—of—the—cost
structure-




hike—interest—eostCapital srecovery cost components include interest cost, interest on

working capital, depreciation, reasonable return, and life cycle costs. Sethese-are-other

cost is-basieally-depends on the balance loan amount and interest rate. in-and-of-course;
fer-For anykind-ef-execution of any kind of project, eranylkind-ef-werkitmayaloan-if

loan itis taken, then interest cost also needs to be paid. -fer-a-partictlarproject-then—we
] . : Cor thatSo. this s the .

Interest on working capital is—depends on the working capital needs of the ULB-and
interestrate. —that means,—sometimesto-If a ULB takes a loan for fworking capital for a
yearly operation, then HEB-takes-aloan-or-the-workingecapital-and-for-that they-have-to
also-pay-interestratethis cost is incurred.

Then,—depreeciationDepreciation is—theycost depends on value of different kind of

assets/equipments are-involved such as transmission equipment, distribution equipment,

water treatment plants, etc and depreciation rates. The values of these assets
continuously depreciate over years and And-because-these—are-equipments—thiskind-of
assets-hasneed to be replaced_once it reaches its end of life.; se-and-because-of-youknow
use-their-values-depreciate-over-different-years—Thus, the overall cost of the asset needs

to be divided over a different period.

TFhen; reasonableReasonable returns-_or return on investment or equity depends on assets

not financed teJeans—and then—andthe return on this therequiredrate—of return—So,in

easeitAsitis-based-onmy-one’s-own-investedthere-is-areturnonthat amount-whieh

that-alse-is—eonsidered—Lifecycle cost is cost of creation of a sinking fund for additional
investment in futures-. thatmeansinfuture Fneed-to-invest-orinerease-my-cov



knew inflatienInflation rates and replacement cost of equipment al—these—things—are
theusht-of —and-thisreguiresconsidered for creation of a sinking fund-and-ferthat—we
have-to-also-consider-meney. SeThus, these are the different costs that are involved in

water supply system_—And-noteonly—water—supply—system—even—in—thesewerageand
sewerage network design-and-all;similarkind-ef-costsare-also-there.

(Refer Slide Time: 25:30)

Tariff design

Tariff design enables financially viable service delivery and can reduce wastage:

Different types are:
Fixed charge (usually in case of non-metered connections, tariff level per unit is same)
Flat rate charge, Ferrule based, Annual Rental Value based, Tap based charge

—— ——

Vol

ic charge(in case of metered connections, as per volume of water)
Flat rate per cubic meter
Block Tariff where different rates are applied for different levels.
Increasing Block Tariff{IBT) (Basics_ervicelﬁ____lbiockrateischeap and as
~ per typical household consumption i.e., 6-10 m per month and
higher tariff for second block.
Decreasing Block Tariff
Two part charge(a fixed charge + a volumetric charge)
S—— ———————

Tariff design

[ Formatiert: Schriftart: Fett

Senext-we-cometo-tariff-designtariff Tariff design is the basiealbythat-rate which is
charged fer—the—from the people for supply of water. And—tariff—desienlt enables
financially viable service delivery and this—can actoaly-reduce wastage—Hwastage.
Absence of necessary tariff can lead to-there-is—no—tariffthen—people—will wastage ofe

conserve—waterLariff make people aware about water conservation—SeThus;—that-is-the
idea-objeective-behind-youknow-settingof tariffs-. Different types of tariff design include

fixed charge, volumetric charge, and two-part charge.




fixedFixed chargesthat is usually applicable in case of non-metered connections;. In this
case, the tariff level per unit_is same. is—value—is—sameand-wetse-athereare—conld-be

different-ways—we-can-chargethis—value—t-The charges could be a flat rate eharge-for
each heusehelditecould-beaferrslehousehold, ferrule based-eharge-, annual rental value

based, and tap based.

Ferrule is the connection given-provided to a partiesdar-given household to take-receive
water from a municipal supply line. Ferrule size diameters are-could be-vary as per the

requirement of thatpartieslarthe household/consumption. The price needs to be paid ¥eu

have-to-youknow-spend-some-meney-to actually-get a ferrule connection and-the-meney
that-you-have-to-alse-spendthat depends on the diameter of thatpipe-that-you—-would-get

athe conneetionferrule. And-that-diameter—ofthe-pipe-determines-how—much-ameunt-o

value of the property; is based on property tax and a certain portion of the property tax is

taken as fixed charges for water supply,_and sanitation.;—and-juast-maybe-also—for-water
supply—Or tap-Tap based charged based on the number of taps that are being supplied.

S 5 teVolumetric charge_is applicable in case of metered

connections. In this case, the tariff is set based on the volume of water consumed.s

charge—the-charge-is-beingset—The volume
or block tariff.

volumetrie-tariffeould-be-setsueh-as-For flat rate per cubic meter-that-means, the charge

is based on;+fer each cubic meter of water you—ean—we—ean—set—a—chargeconsumed.
So.More the amount of consumption more would be the charge. more-the—amountof

consumptionmeore—would-be-the-charge—For instance, 10 units are charged for Se—+f1




take—10 cubic meters of water_and 20 units are charged for —t—will-spend-—suppese

example10-rupees—SeifIspenrd-20 cubic meters of water.;—they-H1-consame20-cubie
: hen Lwill {2 So.itisaflatel .

Or-it-could-be-something likeabloektarHf: In Block tariff-means—where, different rates
are applied at different levels/blocks.-Se;itis-a-block—We-ereate-separate-bloeks-oftariff;

i - It can be an Increasing Block Tariff (IBT) where

Se-it-could-be-like-an—inereasingbloek—tariff;that-means;—the initial block rate_(basic
service level) is fixed at a—valee—which—is—a lower rate as per typical household

consumption which increases for the next block if the consumption is increased after a

given volume.; but-if-the-rate-is-morc-than-this:that-means.—vou-conswmemore-than-se
mae et e lener o (Refer Time: 28:57)—re—ae—enbe oo thenhe e

i —right: For instance, initial block rate is fixed for 6-

10 meter cube per month for a household of 4-5 members. The rates increase if the

consumption is increased beyond 10 meter cube per month. Similarly, it

Simtlarly—there—could be a decreasing block tariff where the first block rate is-higheris
higher which decreases if the consumption increases.-thenthe-mere-you-use-itisnotthat

high:



Serit-depends-onin—youknow-inease-of IndiainereasingIncreasing block tariff is more
viable in India since water needs to be supplied at affordable charges to beeause-we-have
to-providefor-standard-poor families. On the other hand, -and-thenfortargerconsumers
we-have-to-charge-mere-andusaally-for commercial consumers_or the ones who consume
large volume of water can be charged with we—usuallycharge—mueh-higher amounts.

However

And;-butin-eases-in places where youtknow-water supply is adequate and not an issue,

there—is—a—adequate—supplyandallthentheyean-havea-decreasing block tariff can be
applied.—rightSo—thatisalso-possible-So—initiath—itis-a-high—thentormorcusc-they-do

stnele-part-charges-Sosimilarly-there-could-be-a-twoTwo part charge where-there-could
be—a—pertion—which—isinclude a proportion of fixed_and a volumetric ;—that—means;

youcharge. One has to pay a given minimum amount-have-to-pay—a—ecertain—ameountof
moeney—which—is—the—minimumameunt-plas—a—part-whieh_in addition to—is volumetric

charge-for. And-then-portdon-ofthe-moency—which-is-bascd-on-thevolmmeofwater—yvou




(Refer Slide Time: 31:17)

Ahmeda-  PHED Municipal  Flat rate{30% of property tax), 110 crore {60-65)% 20%ofbulk  70-75% of
bad A - Corp. (Water supply+ Sewarage) _— water water
7’ p— billed
Raipur  PHED Municipal  Flat rate based on ferulesize  Charge: INR .70 per liter 50%,
Ly Corp. — Cost:INR BE E&
—_—
—_
w Bangalore Water Supply  Volumetric tariff, ~ Full cost recovery(no profitno At both 50% 9%
and Sewerage Board Rates revised every 3 years, loss basis) supplyand g -
(BWSSB) Sewerage charge is separate  Cost:INR 12.98 per ki consumer
= R«nﬂvlﬁﬁ 1_3_79 perkl end, 100%
Delhi (08) Cost: INR: Metering: 5%
’ i -
10k INR2/K, 10-20KEINR  domestic &
volumetriccharge basedon Tk, 2530 ki INR 57K, E:
> blocktarffrate, >0 INRZS,
60% of charge Is for sewage customers:
— Higher rate.
Chennai  Chennai Metropolitan Volumetric tariff for metered  Cost : INR 6.09/m’ 5%
o Water Supply and Sewerage  consumers, flat-rate for un- Charge : INR 10.87/m’ consumers

Board (CMWSSB) metered users and monthly . are metered

charges for meterreading  (Source: Aggarwal V, Maurya N, ain G., 2013)

Bangalere Delhiand - Chennai—where—we—see—that-Tthis Table shows do:—&u&l—ly—gwes—&
snapshot—of you—tknow-the status of water supply in cities like Ahmedabad, Raipur,

Bangalore, Delhi and Chennaithis-partieslareities.;

For Ahmedabad and Raipur, where-you-will-see-that-the investment for capital works fer

of water supply -

That-means;—new—projects;new—investment—is done by the Public Health Engineering
Department (PHED): this-is-the-publie-health-cneincerine-department—forthis-particular
state—And—then,—and the operation and maintenance work is taken care of by the

municipal corporation-in-beth-the-etties;richt—in-/Ahmedabad-and Raipur.

And-inease-of In Ahmedabad, a flat rate (30 percent of property tax) is being charged

and-for both water supply and sewerage.-is-being-done-togetherand total-Total recovery
is areund-110 crores which is-abeut 60 to 650 percent of the overall ever-operation-and

maintenance cost.

And-meteringMetering is not-there-its-negligible valaeneghsible-ameunt—Andand losses

are around 20 percent of the bulk water—is-test.—And revenseRevenue collection_is;

areund-70 to 75 percent of the billedaid value-is—beingactuallyobtained-as—revenue.
SeThus, swe-arethe collection efficiency is areund-70 to 75 percent.



Simtlarly—for In Raipur, yeu-seethatitis-a flat rate is charged based on ferule size and
the-charge-is-semething-which is around INR 0.70 paisa per litre. Whereas;-Tthe cost of

production of this water is around INR 2.84 per litre which roughly eemes—te

arewndconstitute 25 percent of the ameunt-ef-water-operation and maintenance charge-is
bei Lin thi cul .

And-—we-see—that Jesses—isLosses are around 50 percent. Why—this—50-pereent;—so-hich
loss?2BeeauseThis high loss is attributed to the provision of 7000 public taps are-being
provided—whichaetnallyyoutmowthereiswhich results in huge let-ef-loss of water.—#
his oubli .

TFhen; #nln Bangalore, we—have—the investment for capital works and operation and
maintenance is done by Bangalore Water Supply Andand Sewerage Board (BWSSP).

matntenance—And-here—n—Bangalore is the one of the only cities where volumetric
charge tariff is being set and rates are revised every 3 years-and. The sewerage charge is

separate.

Se-Thus, Bangalore is pretty-advanced in that-way-and-a way that full cost recovery is

being undertaken_;#es-at no profit and no cost loss basis-and. The total cost of services_is
areund-12.98 per Kkilolitre whereas, recovery is around 13.79 per kilolitre. Because of

volumetric tariff, metering is

that-100 percent is-being—metered-both-at the-both supply and the consumer side. That

meanslt means that; the consumer has—got-ahas meter whereas, at the supply end meters

are installed at treatment plants (or wherever applicable) to determine the whereveryou

hew—mueh-amount of water is being supplied. Se-dessWater loss, however, is still around

50 percent. Revenue collection is 99 —istest-and-around-90-percent.—is—theirrevenue
eollection-

Se; #ln case of Delhi, Belhi-is-water is supplied by the Delhi Jal board. 90 percent of
this-the water comes from Jamuna_and; rest from the groundwaters-. Tariff is based on

and-t-they-havegotatwo part pricing model, where fixed connection charge is as per the




dwelling and consumer category and volumetric charge based on block tariff rate-+ight.

And-60 percent of the charge is for sewage-.

in-ease-of Delhi-you-see-the The initial cost of a—eest-ef-water provision is INR 2.30 per

kilolitre; INR2-rupees—30-paisa-perkilolitre-. Regarding volumetric charge, the charge is
INR 2 per kilolitre for first 10 kilolitres, INR 3 per kilolitre for the next 10 to 20 kilolitre,

INR 15 per kilolitre for the next 20 to 30 kilolitre, and INR 25 per kilolitre for volume

greater than 30 kilolitre. After 20 kilolitre, there is a massive jump in the price and thus,

the commercial consumers are charged at a much higher rate.

inrgMetering is

around 76 percent— for domestic and demestic—consumers;—and—96 percent for non-
domestic consumers. and-50-pereent-of-the-wateristost-Water loss is 50 percent.

In case of Chennai, wateris—supplied—capital work and operation_and maintenance and
eapital-werk—is beth-done by Chennai Metropolitan Water Supply Andand Sewerage

Board. Volumetric tariff is applied for metered consumers where the monthly charges are

based on meter reading;— while theyhave—got-both—veolumetrie—tariffand-flat rate is
applied for unmetered users.-and-menthly-charsesfor based-on-meterreading-thatis-alse

And eestCost is around 6.09 INR per meter cube whereas, charge is around 10.87 INR
per meter cube. And-3.5 percent consumers are metered and 17 percent of the water is

lost. Se;atleast-theln the case, the loss-volume lost is very—verycomparatively less. Se;
i gl ] : o l .

And-This analysis shows that while proposing water supply when—yeu—propese—in—your
partiewkarin an urban area. -H-you-propesc—watersupph—you-haveto-also-think—similar
kind—of-tariff pattern, similarkind-of youtnow—similarkind-ef yenInew-recovery,




losses, revenue collection, -and-ersimiartkind-ofyoutknew-management structure-er
differentkind-of be-like-will-you-do-the-beth-the, capital works and -erjust-the-operation

and maintenance works and-se-enneeds to be considered.

(Refer Slide Time: 36:43)

Key measures

Economic Efficiency

» Utility charges should be adequate to meet the marginal cost of supply.

7 It should be elastic considering population, household income, and inflation etc.

7 In many cases utility charges has to be kept fixed for long periods due to socio-political reasons.

Equity and Affordability .
7 Subsidies are often used to achieve equity, enable low-i households to gain house ions, or to make
services affordable for the poor.

Similar customers should be charged equally, and customers in different situations differently.

Both cost of access (connection charges) and user charges should be affordable and has to be set as per
users’ willingness and ability to pay.

.

v

Operating Ratio
7 This is measured as operating expenses divided by revenue.

Nonrevenue Water
» Free water supplied through standposts or consumed without payment or lost through leakage.

p—

Source: Cost
Indian Cties, Water and Sanitation Program, 2011.

Eey measures [Formatiert: Schriftart: Fett

Se;next-we—wil-talk—abeout-seme-Some of the key measures based on which asually
water supply system is being evaluated or rather-when-we-decide-on-the-tariff structure is

decided are discussed below.;-we-usually-take-into-considerthiskind-of key-measures:

—TFhe—first—one—is—eeconomicEconomic efficiency:: Se;—what—it—means—is—1the+ Formatiert: Aufgezahit + Ebene: 1 +
Ausgerichtet an: 0,74 cm + Einzug bei:
charges that would be collected by the utility provider should be adequate to 1,38cm

meet the marginal cost of supply. It means that

—Ses-that-means;-the cost of supply should be actually-made-by-thisuatility-charges
and—itwhich—shewldbe—clastic—as—we-have—alreadyJearned—that—watersupply
charges—are—bit—inelastie;but—it—has—te—be—elastie considering population,
household income-and, inflation, etc. ThusSe, the charges will-vary as per these
different yeutnew-situations-in-ease-of, i.e., different-population groups, H#-ease
of-different-income groups or in-ease-ef-inflation.

o In many cases, utility charges haves to be kept fixed for long periods due to socio

political reasons. i




—Then;—the—equity—Equity and afferdabilityAffordability:—considerations— this—is
where-substdies-Subsidies are provided and-they-are-oftenused-to achieve equity
and enable low income households to gain house connections or to make service

affordable for the poor.

—Se;—that-It means_that; even though maybe—they—people are able to pay the
operation maintenance charges,; to get a new connection; there has to be some
amount of subsidy. And-se;—erln addition, to make the service available for the
peerest-of-the-poor, se-there-haste-be-subsidies_are provided;se-this-hasto-be
looked-into—And-. simtlarSimilar group of customers should be-charsed-equally:
that—means;—similar—sroup—of—eustomers—should—have similar kind of charges
whereas;whereas; the—other groups of customers with different characteristics

should have different charges.

—-And bethBoth cost of access the-(connection charge) and user charges should be
affordable and has to be set as per user’s willingness/ability to;and-wilingness
and-abilityte pay. So, if people are not able to pay for those charges, but-stil;
that means, it has to be subsidized. So, that is why equity and affordability is
considered while setting the tariff;+ight.

e Se;itis—Thus. not only abeut-economic efficiency, it—alse—abeut—equity and
affordability beth—also has to be considered when—weset—thewhile setting the

water tariff structure for a partieular-given urban area-fer-watersupply-of-course.

o Then;—operatingOperating ratio: This also needs to be considered_while setting

tariffs thisiswhich is measured as the operating expenses divided by revenue.

o And-thenforNnon-revenue water: we-need-to-understandNon-revenue water-free
water—supplied—through—this is basically—the—free water/unaccounted supplied
through the different standpost or like—the—public taps and-then—the—different
ameunt-ofwater-for which people do not pay_or is lost ;-that-means;-because of
theft and—thenJtast-due—toand leakage. This has to be reduced which helps to




improve the overall tariff structure or the services can be provided at a lower

tariff structure.

(Refer Slide Time: 39:54)

Subsidy
7 In India subsidies are going to stay but tariffs has to be increased as well gradually.
» Subsidy or grants are mostly required for meeting the capital cost.
Subsidy in tariff models:
Direct subsidy (desirable since it avoids burdening some customer groups)
Cross-subsidizing different category of users
» The IBT structure seems more appropriate since slabs could be set a basic ‘lifeline ion quat
» Transparency in funds received either through direct or cross subsidy. =
— r——

Capacity building

» Training programs on skill up-gradation of | and adequate inff facilities.

» Employee per thousand connections: 15 25 whereas ideal value is 5-10. =

» Data and transparency is key. i S

» Accurate billing and accounting system improves cost recovery and reduces unaccounted water.

7 Improved service quality and consumer satisfaction. ~ e
-\——

Willingness to pay (WTP)

» WTP for various levels of improved ( studies show are willing to
pay 2 to 3 times higher charges since they have to actually pay more in terms of coping cost).
i ity

» Sensitivity of customer groups to proposed tariff changes. | p—

—Then—subsidySubsidy;—: we-already—diseuss—subsidy—when—we—were—diseussing+ — | Formatiert: Aufgezahit + Ebene: 1 +
Ausgerichtet an: 0,63 cm + Einzug bei:
equity—Eike—lin India, subsidies are going to stay; but tariffs also has to be 1,27 cm

increased as well gradually. Seitis-net-onty-about-the-subsidy-but-gradually-the

bit-gradually-over-time-In addition,

—Amnd-subsidiesy and-or grants is mostly used for supporting capital eest-that—we
disecussed—earlier—And—therecost. —are—tweTwo models of subsidy—that

eewldsubsidies cewddan be provided ene-is—athat include direct subsidy and the
other-is-cross subsidy.

—Se;-whatis-direet-subsidy2This Direct subsidy is where certain customer groups
are directly given some amount of money by Government whereas;whereas; other
customers are not given that amount of money or thatameunt-ef-subsidy. Seitis

a-direet-subsidy-from-the-government-direetlytoDirect subsidy is provided to that




group whieh—is—which cannot afford to pay eertain—thinss—richt—er—which—is
actually-facingthe-preblemfor certain services. On the other hand,

—But—cross subsidy is like-taking the money from one group and giving it to
another group. Se—and—this—eress—Cross subsidy varies between the different

groups. In this situation, there can be discontent from people and @yﬂq}hﬂg

e-higher income

groups even—thoush-they—are-consuming less water and—givingittomay not be
willing to subsidize -another person who is consuming more water;.;—butfrom

—Ser-thatis-why-eross-outOut of cross subsidy and direct subsidy, it is better to ge
adopt fer-direct subsidy models in case of water supply. The IBT structure seems

more appropriate—this-inereasing-block—tarifthat-we-diseussed-earlier-and-where
rrere-appropriates;-this-is-mere-appropriate-in- considering India.

—And-we-could-set-the—initiallnitial blocks or this-initial charges could be set by
considering a basic lifeline consumption quantity charge_and then subsequent

blocks could be charged at higher rates. Se;—this—tifelineLifeline consumption

quantity is the basic quantity that is required by all families. Se;-we-can-ereate-our

F&tes—ﬁghFSe—thiﬁ%ehe—b&ﬁ&ame&n%eﬁwa{eﬂha%has%&wpphed— Subsidies

o Then—whenwe-talk-about-subsidy-we-also-hasto-be-very-need to be transparent
exaetly—hew—muchabout the amount of fund is being received, either

threughwhether it is for direct subsidy or cross subsidy—and—where—we—are
iz hern_richt. So.thi ) o alco ] | Ie_al

—Capacity building: Fhen;-otherthings-that-alse-influence-or-otherthingsthat-are
also-playsaroleisthe-capacity-Capacity building efthatpartienharutiliteserviee
previderinclude -

—Fraining-training programs on skill up-gradation of personnel/service provider
and adequate infrastructure facilities. This helps to aetaaly—reduces cost. -



Empleyee-For instance, number of employee per thousand connections we-have
andis 15 to 25

—— Data and transparency should also be considered becausesse-the if more data we
can—save—andis saved, the processes will be more transparent the—processes—we
will-be-ableto-makeand thus the better estimates can be determined. It helps and

we-wil-be-able-to avoid losses:—+icht. Sobascd-onfluctuations—we—can—actuathy

o Then;—aceurate—Accurate billing and accounting system imprevesimprove cost
recovery and reduces unaccounted water. SeThus, the—mere—betterbetter the
accounting system or the billing system—is, the better is this parameters.

Improvement of service quality and consumer satisfaction_also needs to be

considered.

——Willingness to pay (WTP): Willingness to pay (WTP) is one of the crucial factors

that needs to be considered. Se;—everall-when—eapaeity—is-better-Better capacity

building; results in better service delivery, and more people are more satisfied

and —Se;-and-thenif-they-are-moresatisfied-theythus, they will be willing to pay

more . ;-richt—So—wilhne to-pay-or-WTP he-next-dimension-that-hasto-be-a

—And-what-we-see-is-WTP for various levels of improved services we-need-to-tatk
with-peeple-and-find-eut-thatdiscusses about how much they-people are willing to

pay and what kind of improvements they want.

—SeThus, these are the key to service water supply service delivery in urban areas.
Amnd-existing-Existing studies show that consumers are sometimes willing to pay
even 2 to 3 times higher charges since they have to actzally-pay more in terms of
coping cost. Se-thisThis is partietlarly-good-youtknew-traeforapplicable mostly
for peercensumerspeople of low-income group. Se;-they-are-willing-to-pay-mere




And-sensttivitySensitivity of customer groups to proposed tariff changes_include« [ Formatiert: Einzug: Links: 1,27 cm ]
the aspects which people want to change—Fhat-means—which-arethethings if 1

people—want-tochange-tariff or service quality is changed. SeThus, the sensitivity
of different customers groups should be alse-different-thisneedsto-be-alsolooked
arzconsidered, Setherearerthediforenrnspcen tharsee pesd e s e snban
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Tariff setting

Tariff policy and tariff setting should be as per goals of the community.
Efficient allocation of community resources
Equity in allocating cost,
Faf%s?,
Adequate revenue to operate the utility,
Simple and easily understood rates
Conservation of scare resources
-

These objectives may be in conflict with each other.
* Thus ranking of objectives as per circumstances.
bl
A heuristic approach can be taken for tariff design while checking for various objectives.
An initial tariff based on the most specific objective can be gradually modified till all objectives are
satisfied

Phased implementation and continuous tariff revision.
——

Source: John J. Boland, Pricing Urban Water: Principles and Compromises

Tariff setting  Formatiert: Schriftart: Fett )

Se-tarf-Tariff policy and tariff settingshould-be-a-part-of youknow-as—per-the-goalsof
this-particulara-given-community—The-goals for a community and-thisgeals-areshould be

in terms of this—efficient allocation of community resources, equity in allocating cost,

fairness, adequate revenue to operate the utility, simple and easily understood rates, and
conservation of scare resources. Se-—Tthese are-the-different-parameters thathasneed to
be considered when—youwhile setting set-a tariff for a water supply for a particular

community_according to the user’s needs. And-it-haste-be-asper-what-the-community

d c v-atd wd O v-attoh; Y W pay O O Y O

conservation-or-youknow-pay-mere-moneyfor-water—The structure should be very clear




and easy to understand Fhen-simple-and-easilyunderstoodratesithasto-be-the stracture

has—to—be—very—elear—adequate—revente—so—thatand —means—to—make—sure—the utility
eanshould operates independently. Also, there has to be adequate revenue ;se-may-be-the

community—would—like —to—have—that—Se,—thattheand the service remains more

professional.

seme-Some of theseis objectives that-we-are-disenssinethis-may be in conflict with each

other;—that-means;—ifyou—youtnow—intike. For instance, equity and efficiency may
conflict with each other. Se;—what-weneed-to-do—is—we—need-to-do—-aThus, ranking of

objectives needs to be determined for this particular community as per that

circumstances—or—tor—this—particular—context and what—is—prioritized—what—is—mere
impertant-that-sheuld-be-takenat-the-firstdegree of importance. A heuristic approach can

also be applied where tariff is first designed based on the most important objective and

then,

particalar—community—Se,—and—not—enly—that—we—have—to—do—Apart from phased
implementation of this—partientartariff, and-then—alse-continuous tariff revision_is also

required; so that people are aware efthat-tarif-haste-berevisedabout the tariff revision

and they do not express anger -and-they-do-noetgetirritated-orangry-when suddenlythere
is—a—you—know-there is a huge-sudden change in the price. SeThus, that-ithas—tethe

change should be gradual over time. Se;-thisThis is the way of hew tariff setting has—te

be-dene-for an urban water supply.
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Introducing metered connections and charging on volumetric basis is essential for reducing
volume of unaccounted water and improving the quality of service.

However, there is significant opposition to the same both from consumers as.well as utility
providers(high capital cost).

Thus tariff setting and cost of operation needs to be analyzed in detail for case to case basis
along with consumer’s willingness to pay for improved services.

Conclusion [ Formatiert: Schriftart: Fett

Seyte-To conclude, introducing metered connections and charging on volumetric basis is
essential for reducing volume of unaccounted water and improving the quality of service.
However, there is significant opposition to the same both from consumers as well as
utility providers because of high capital cost;—there—and-beth-consumers-as—well-beeause
of-high-eapital-eost of provision of this meter. Se;-there-issometimes-oppesition-from-the

And-thus-Thus, tariff setting and cost of operation needs to be analyzed in detail for case
to case basis along with consumer’s willingness to pay for improve services. Se;—this

These are the ways of is-hew-we-sheuld-setting tariff for a particular urban area for water

supply.
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