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Preface

The Study on “Subsidies and User Charges for Sedecvices in
Rajasthan” was undertaken by the National InstitftéPublic Finance and
Policy at the request of the Government of Rajastfide study seeks to
quantify implicit subsidies in the provision of aking water, irrigation,

power, and road transport in the state.

The study was carried out by Mukesh Anand, SeBiconomist at
NIPFP with assistance from Nivedita Sarkar. Thenigms expressed in the
Report are that of the author and the memberseofaibverning Body of the

Institute are in no way responsible for them.

M. Govinda Rao
Director
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Executive Summary

Aggregate Level

The Fiscal Responsibility and Budget ManagemenB(ARcell of the
Government of Rajasthan (GoR) has initiated severa@asures to achieve
fiscal consolidation in the state. The study spoeddo NIPFP to estimate and

recommend measures to rationalise subsidies iswzteinitiative.

In addition to income or price subsidies that atplieit, subsidies in
respect of public services can arise when usergelkaare well below the cost

of providing them.

At the state government level, there are few exampmif direct or
explicit subsidy. Unlike the federal government tthelearly identifies
(explicit) food and fertiliser subsidies, speciflgain Rajasthan there does not
appear to be any explicit subsidy in the sectoedyard in this report namely,

drinking water irrigation, power,androad transport

Revenue gap, estimated as the difference betweenue expenditure

and revenue receipts, drinking water irrigation, andpowergrew at the rate

U Sr. Economist, National Institute of Public Finance aRdlicy, NIPFP, email:
manand@nipfp.org.in




of respectively 11, 11, and 24 percent per annutwden 1990-91 and 2006-
07.

For the truncated period 2001-02 to 2006-07, thenado looks
significantly different. Revenue gap in case difnking water declined at
nearly 14 percent per annum. Growth rate of reveyam decelerated to 5
percent per annum imrigation services, although ipowerit accelerated to

29 percent per annum.

Total cost of service delivery, impacting the budgé GoR, for
drinking water irrigation, power, and road transportgrew at respectively
13.07, 9.56, 14.58 and 11.77 percent per annumyeleet 1990-91 and 2006-
07.

Receipts (including user charges, interest, andleind) from service
delivery, into the budget of GoR, falrinking water irrigation, and power
grew at respectively 13.57, 1.75, and (-) 12.0&¢mar per annum, between
1990-91 and 2006-07.

Total cost under-recovery fatrinking water irrigation, power, and
road transportgrew at respectively 12.33, 10.83, 18.51, and'Q@8ent per
annum, between 1990-91 and 2006-07. During the sateeval Gross State
Domestic Product (GSDP) grew at 11.18 percent peua.

Median under-recovery rates fdrinking water irrigation, power,
androad transportationturn out (approximately) to be respectively 50, 90
91, and 100 percent, over the period 1990-91 afé-27.

! Forroad transportthis pertains to period between 1994-95 and 2006-07.



Revenue gap, on an average, accounts for 67, 8@nd719 percent of
under-recovery respectively idrinking water irrigation, power, and road

transportservices. It is desirable, that revenue gap igaed to a minimum.

Of the four sectorsrrigation accounts for the largest volume of under-
recovery with a median rate exceeding 0.93 percE@SDP.Power follows
closely behind with a median rate of 0.78 percért8DP. However, under-
recovery frompower appears to be increasing sharply and, since 2602-0
has outstripped the level imrigation services.Drinking water and road
transportservices complete the list with a median rateeespely of 0.36 and
0.01 percent of GSDP.

Recovery rate and user charge rationalisation afdrm should

carefully evaluate sector specific taxes and inktyuasues.

Segregating total revenues from each sector int woad groups
namely, tax and non-tax (that includes grants, gdwr interest, and
dividends), it is observed that the average progomf resources constituted
by former are 0, 17, 60, and 99 percent respegtif@l drinking water
irrigation, power, and road transportservices. It is perhaps fair to direct
revenues from such taxes to compensate for logsex@unt of respective

service delivery.

Over the years, access inequality (across rural wbhdn areas) in
drinking waterand power appears to have declined. However, consumption
inequality may not necessarily reflect a similattgan. Inequality in access to
irrigation (across size class of land holdings) epp to have widened.

Inequality in irrigation water use may fare worse.



Benefits from public expenditure on services acaisproportionately
to those less deserving of government patronage. @woss the board
reduction in public expenditure and/ or raisingesatuser charges), may strain

universalisation of accessibility / connectivitydain turn be regressive.

Current design of some sector specific taxes ratesss of service.
Reform of user charges ignoring this umbilical linkay exacerbate

regressivity.

Wider inputs from supplementary research maybe raldsi, as
(partial) incidence analysis may be inadequate uggsst clear reform
measures. An overriding emphasis on equity in acoesy lead to sparsely

spread resources that fail to deliver service gfaateptable quality.

Service level: Power

Per unit energy charges as prescribed in the tanffer are at
significant variance with per unit price of ener@ijat includes other fixed
charges) faced by consumers. Such a specifica@rays the objective of
cross-subsidisation. There is apparently a presomg@tbout subsidised and

subsidising sectors.

Unit price of energy varies significantly acrossnsomer categories
and average price depends critically on the promoxif energy consumed by
different categories. The ratio between the maximigmon-domestic) and
minimum (flat rate agricultural) price in 2006-07%&sv4.6 for DISCOMSs as a

whole.

In that yearagricultural categories consumed more than one-third of

the energy sold, whilaon-domesticategory consumed less than six percent.



Importantly, there has only been a (desirable) matglecline in energy sold
to flat rate agricultural category. In comparis@mergy sold to metered
agricultural category has shown the highest ratanofual increase (about 35

percent per annum). Thus, share of energy towaydsudture has grown.

Increase in the share of energy directed stdsidisedconsumer
categories (with relatively lower revenue yieldggated most technical gains
from Feeder Renovation Programme (FRP, in termsemérgy supply

efficiency or reduction in distributional losses).

Tariff differential appears to have forced out gavehigh value’
consumers who find it cheaper to arrange for adtiera captive power (and
with improved quality of supply), rendering the fpabsector power
companies more exposed to commercial risk. It iportant to prevent this
erosion of ‘value’ consumers, but more importanitynay be detrimental to
the cause of environment if such captive generatises non-renewable

sources of energy.

The extant tariff structure has wider (often pese@rrepercussions,
especially when tariff categories encompass bd#rnmediate consumers and
final consumers. Existing categorisation discrinmsa(perversely) between
the power used iproduction(of good or service say, water for irrigation or
for drinking) and that used inonsumption(of that good or service). Tariff
prescribed for power used in production is, in nuastes, higher than average
cost. Consequently, this raises input costs fobl{pusector) producer of
(irrigation) water. In contrast, power used foonsumptionof water (for
irrigation on farms) facesgricultural rate that is significantly lower than
average costs. Further, despite characterisatiarrigtion as an economic

service (to be administered along commercial lingajer for irrigation is



priced substantially below its average productiosts. This fosters overuse /

or misuse of both water and power on farms.

Current tariff categorisation fopower presents another dilemma.
Althoughdrinking wateris characterised assacial servicgwhen satisfaction
of minimum needs predominates cost concerns), oiepused in supply of
drinking water faces industrial tariff rate, andnsttutes the largest (more
than 60 percent) component of cost for that servides raises the cost of
production of an admittedly essential commodityisltdesirable that tariff
fixation for power respects the social dimensionoafput. There is thus a

more persuasive case for category rationalisalsm a

Service level: Road Transport

The Rajasthan State Road Transport Corporation TR3Ras been
registering losses in its City Transport Servic@ $ operations. It transpires
that CTS delivers less than 4.18 kilometers peg.liEfficiency of operations
however depends critically on (a) vintage of vedscl(b) quality of vehicle

maintenance; (c) traffic density; and (d) averagerating speed.

Apparently certain practical considerations lead dperational
disadvantages for RSRTC. These are that, (a) priwpérators manage more
trips per bus suggesting a lower turnaround tina@® RSRTC on CTS; and (b)
RSRTC may have relatively higher personnel inpudtedhigher wages as

also higher staff per bus ratio).

While some disadvantages arise out of technicalcelp there are
others that arise out of policy choices, for examih) private operators may
adopt a flexible tariff schedule depending on tiofi@lay operations; (b)

RSRTC has to mandatorily offer concessional (ondvee) service to certain

vi



categories of people such as students, journasistsor citizens, handicapped
persons; (c) RSRTC has to run services on decidaaéconomical routes;
and (d) distinction in the terms for charging lisenfee from RSRTC as

compared to other operators, that ostensibly pt$drmer at a disadvantage.

To mitigate the demands placed on RSRTC, arising abupolicy
decisions, the government has also allowed cectaicessions to RSRTC, for
example, (a) RSRTC faces a reduced tax rate ofet8ept on diesel, as
compared to 20 percent for private operators; (IHRRC is allowed a
concession of two months’ value of special road &od (c) certain routes are
nationalized meaning that only state transport corporations aa their

services on such routes.

While nationalisation offers special advantageR8RTC, quite often
the potential on such routes is undercut becauseslafive inflexibility in
operational procedures. Further, covert operatidne to policy induced
suppression of competition, often, results in poomrlity service to the

commuters.

Cost per employee for RSRTC is almost three tineg taced by
private operators. It is desirable to improve ergeés’ productivity, but it
may be undesirable to benchmark with private seasing purely financial

indicators.

Although, bus:staff ratio in RSRTC has been broutgivvn to 1:4 from
1:7, even then this is higher than in the privagete. However, one may
study the feasibility of introducing conductor-freperations on specific long-

distance routes (with limited points for embarkihgisembarking enroute).
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Supplemented with appropriate communication teahmlthis may improve

safety and reliability of operations.

It is important to note that a public sector orgation like RSRTC has
also the additional responsibility to continuallpguade work and service
conditions. Often private sector operators are deedilute both work and
service conditions. A study may be conducted tdpther whether privately
operated buses are involved in relatively moredsrdss and relatively greater
violation of traffic rules including jumping of las, driving beyond
designated speed limits, hedging and delayingdsdt the bus stops and
traffic signals, overloading (packing more passesighan permissible) of

vehicles etc.

Increase in fare rate has more or less kept patie mwcrease in
Consumer Price Index for Urban Non-Manual Employ&eRI (UNME)).
However, the proportion of fare constituted by basharge has been
continuously losing ground to the passenger taxpmsrant. This basic charge
is the net realisation for RSRTC (per passengerkpemeter). Revision in

basic charge has lagged the general increase iUNNIE).

It appears that prices of inputs, specific to raatsportation service,
have also risen significantly faster than basiagbs. A back-of-the-envelope
calculation suggests that, assuming 50 percent faectdr, about 10 percent

increase irbasic charggto 50-51 paise) may wipe out RSRTC losses.
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Assessment (A) and Recommendations (R)

Al

Urgency in introducing correctives could be guidsdmagnitude of
impact on state economy. Of the four sectamsgation accounts for the
largest volume of under-recovery with a median eateeeding 0.93 percent of
GSDP between 1990-91 and 2006-@6wer follows closely behind with a
median rate of 0.78 percent of GSDP. However, unglsvery frompower
appears to be galloping and, since 2002-03 hastrippisd the level in
irrigation services.Drinking water and road transportservices clocked a

median rate respectively of 0.36 and 0.01 percEGSDP.

Misuse or overuse of water and energy on agriclltdarms is
encouraged due to under-pricing of irrigation andwer services for
agriculture. Overuse impedes coverage, and creaessures for (avoidable)

capacity expansion.

User charges in irrigation are based on recommerdddsirable
quantity of water by crop type per unit of areatiwated. There is reason to
believe that water drawn exceeds recommended leMalst irrigated farms

utilise the flooding technique that fosters overawater.

R1

Wherever feasible, adoption of improved methodsrimfation must be
encouraged. Assessment of water charges must eksmwledge irrigation
techniques adopted. Feasibility study of extendiaygital subsidy to switch to
water-conserving methods must be undertaken efyngser charges must be
revised biennially (or synchronised with recommehd®op cycles) and

indexed with inflation.



A2

Current spread of network does not cover the emgopulation for
equitable delivery of mostdfinking water irrigation, power, and road
transpor) public services. Extensive network expansionegjarding costs of

supervision and monitoring may also foster misuskraisappropriation.

R2

Equitable services are desirable, but in a resourcestrained
economy, the objective of service delivery may swpersede cost concerns
for all services. Intensive network development reahance productivity in

services.

Equitable services at equitable prices would nec#égsentail large
redistribution due to inequitable costs. Networlpansion though planned in
advance, can only be implemented in phases tatédeildecongestion or to

retard migration.

A3

Service-specific non-tax revenue receipts comprige (a) user
charges; (b) central grants-in-aid; (c) interestaans; and (d) dividend from
public sector. The last two components are nedégior most practical

purposes.

Median under-recovery rate fdrinking water irrigation, power,and
road transportationis respectively (approximately) 50, 90, 91, and 10
percent, over the period 1990-91 and 2006-07. Revgap, on an average,
accounts for 67, 80, 77, and 19 percent of undmowery respectively in

drinking water irrigation, power,androad transportservices.



R3

It is desirable, that revenue gap is reduced taranmim. The state
government exercises significant control only ouser charges and some
sector specific taxes. Except for road transpotard sector specific taxes
are inadequate to finance revenue gap. There s dhstrong case to raise
average tariff on drinking water, irrigation, and powerrgiees. However,
raising tariffs should (a) accompany improvemenguality and reliability;

and (b) be subsequent to measures that enhancemsly of service delivery.

Ad

Under-recovery may also arise due to high coster(se of factors) or
higher expenditure. Apart from cost overruns comiyparcurred in execution
and completion of capital projects, there is evadeto believe that current

costs are significantly higher than desirable.

High current costs arise out of input use inefficig and/or from

output delivery inefficiency.

R4
Technical (input use) inefficiency issue has natrbaddressed in this
report. It is recommended that a study of this reatmay be undertaken to

identify slack in factor / resource utilisation.

Inefficiency in output delivery appears to be sahgl. Almost half of
drinking water and about a third of energy do netdyrevenue. Suggestions
for capacity expansion should be entertained ofter @xhausting all possible

options to reduce non-revenue output.
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A5

There is merit in allowing under-recovery of somests in water
services, both for drinking and irrigation purpasBsat, policy in this regard
should be made explicit and losses on this accshiotild be estimated from

time to time, particularly in respect of the latter

R5

Current expenditures on drinking water and irrigati services
respectively constitute on an average 85 and 88epeof total annual costs.
Appropriate combination of user charges, grantaith-and sector-specific
taxes should at least recover all current costsr dsarges should contribute
the largest proportion and ideally could be unifgeer unit of consumption.
Sector specific taxes could be in the nature oédixharges and should be

made adequately progressive.

A6

Per unit energy charges as prescribed in the tamiffer differ
significantly from per unit (average) price of eger Over time, cross-
subsidisation may extract a high cost by incentigsdiversion. Tariff on
energy for producing a good or service is highantfor consuming that good

or service \yateris a prime example).

R6

It is desirable that the power regulator addressesgy rates as also
average prices with due regard to the level ofdigbarges faced by different
categories. Gradual reduction in cross-subsidyrining energy should be

encouraged.

Xii



A7

Increase in share of energy to agriculture withcatnmensurate
increase in irrigation coverage indicates sub-oatior even misuse of both
power and water. This is also indicative of gradesdsion of large scale
industrial consumer base. Demand aggregation &rtast peaks may become

more cumbersome with serious implications for gnahagement.

R7
The distorted tariff structure needs urgent reguatredressal to

incentivise assured and stable demand / uptake.

A8
Introduction of feeder renovation programme haspéal reduce

distributional losses.

R8
The programme should be strengthened to minimisereeenue (or

unaccounted) energy.

A9

Sector specific taxes, if imposed on inputs inte fervice, raise the
cost of production and delivery. Extant designeéal road tax in lieu of the
erstwhile passenger tax raises the cost of praatucti road transport service.
When price of output is also administered, it lealitle room for managerial
manoeuvrability, especially for a public sector\pder that cannot be seen to
dilute service standards or working conditions.sThlaces a public sector

operator in a disadvantageous position in compartigs@ private operator.

Xiii



R9
The feasibility of reverting to a design of consuimp based

equivalent passenger tax may be studied.

Al10
Assimilating current technological advances coufdpriove factor

productivity in long-distance operations / routes.

R10
GPS-enabled conductor free operations on long rdistaoutes with
limited points for embarking and disembarking wou&tiuce labour cost,

while improving productivity and reliability of sece.
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Budgetary Implications of Costs of and Recovery frm
Select Public Services in Rajasthan

1. Introduction

The Gross State Domestic Product (GSDP) of Rajasfht current
factor costs) has grown at 11.18 percent per anbhatween 1990-91 and
2006-07. However, per capita GSDP at current amsteat (1999-00) prices
grew at a trend rate of 8.59 and 2.92 percent peura respectively. Over the
same period, nominal pritéevel grew at a trend rate of 5.5 percent per
annum. In comparison, per capita non-tax revensgghavn at a trend rate of

barely 4.95 percent per annum.

¥ The study was commissioned by Finance Department (FYowernment of Rajasthan
(GoR). Subhash Garg, Principal Secretary, FD, GoR pildated study. Support and
suggestions from Vinod Pandya and S C Dinkar helped to keeppb# on track. J L Jangid
and Raman Gulati extended full co-operation. Encouragenmehsiaggestions on drafts of
this report from Indira Rajaraman (Member, ThirteenthaRte Commission) are gratefully
acknowledged. Nivedita Sarkar extended deft researcht@sse while editorial inputs were
provided by Rita Wadhwa and Kavita Issar. Access to Pufiliance Information System
databank of National Institute of Public Finance and PolicyPAR) facilitated data
organisation. M Govinda Rao, Director NIPFP, and Tapas Besfessor at NIPFP gave
several helpful comments on a presentation based on the efyaft.rThe section relating to
power sector benefited from discussions with R G Agarwal, NBlpta, R G Gupta, T T
Aggarwal, Anand Joshi, and K L Gupta. Pankaj Patni, AparnaySahiaal Jain, and
Bhagwan Sahay Sharma gave insightful suggestions for theopadad transportation
Several other officials of RSRTC and Transport departroé GoR also extended support.
The author is however solely responsible for all erobrsommission.

2 Represented here as an index and estimated as ra®6iSP at current prices to GSDP at
constant (1999-00) prices.



Figure 1: GSDP at Current and Constant (1999-00) Prices ('00 Rupees), Non-
Tax Revenue (Rupees), Per Capita
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Source: Basic Data: Central Statistical Organisation (F&® GSDP (1999-2000 series, February 28,
2008 update) and Finance Accounts, Government aisien for Expenditure and Revenue.
Notes: GSDP in hundred rupees on the left scale (LSgnmee in rupees on the right scale (RS).

Assuming that supply (level or quantity) of pubservices has risen
commensurate with growth in population, it appehet the Government of
Rajasthan has not been able to revise user charde® with increases in
prices or increases in the cost of public servipewided. This has (likely)
resulted in lower recovetyate from these services. As a corollary, there is
likelihood of an increase in implicit budgetary sidy (see Annexure B for
definition and dimensions of subsidy). In what dalk, the fiscal situation in
the state is analysed to contextualise the impoetaof containing and

appropriately targeting implicit subsidies arisingm cost under-recovery.

% Recovery from a service or good pertains to revenueslisebifrom charges (mostly) in

proportion to consumption of particular good or servicethla report in particular, cost and
recovery relate to interaction of state budget in thaticeereither served directly by a relevant
department or indirectly, through a corporation withaority control of government.



Aggregate Revenue Structure and Trends in Rajathar]990-91 to
2006-07

Table 1reveals that non-tax revenues in Rajasthan grewti@nd rate
of 7.15 percent per annum between 1990-91 and Q@06lowever, revenues
from taxes (own taxes plus share of federal (nebcgeds assigned to the

states) have grown at a much faster rate.

Table 1:Government Revenue in Rajasthan: Trend Growth Rate (TGR) @Gbinponents

Period Total Total Non-Tax Grants-in- Total Own Own Tax
Revenue Tax Revenue Aid and Revenue Revenue
Revenue Contributions
1 2 3 4 5 6 7
1990-91 to
2006-07 11.71 16.87 7.15 3.96 12.16 14.30
2001-02 to
2006-07 16.22 16.83 18.07 12.04 16.21 15.70

Source: Authors’ own computation; Basic Data: Finance éuuts, Government of Rajasthan.

Notes:  Own revenue (column 6) constitutes of own tax neee(column 7) and own non-tax revenue
(column 4). Total tax revenue (column 3) considtown tax revenue (column 7) plus share of net
proceeds assigned to the states. Total revenuedeelgrants-in-aid and contributions (column 5jrfro
all sources.

Non-tax revenues as a proportion of own revenuedingel from
above 40 percent in 1990-91 to less than 25 pelice@006-07 figure 2.
While one may observe significant variation oves fferiod, this proportion
has been consistently below 25 percent since 2Q0I1fbis indicates a
growing tendency for tax-based financing as oppaseatirect charge or tariff

based provisioning of public servicks.

* This is not entirely an undesirable mechanism when taeremultiple excludable public
goods. Indeed it is the most likely design with most fumal governments.



Figure 2: Structure of Own Revenue

2006-7
2004-5
2002-3
2000-1

$ 1998-9
>

1996-7

1994-5

1992-3

1990-1

0 20 40 60
Per cent

B Own Tax O Non-Tax

(o]
o
=
o
[=]

Source: Same aJable 1

The proportion of own revenue out of total revehas increased due
to growth in own tax mobilisation, while there Haen a decline in proportion
of transfers (from centre to the state of Rajastlirathe form of grants-in-aid
and contributionsfigure 3.° Significantly, such transfers as a proportion of
total revenue have declined from around 40 perceh®90-91 to less than 15
percent in 2006-07.

® The representation pertains to data from state (budgetsiéreccounts. This is however,
not an accurate description. In the last few years, a ggowolume of funds are routed
directly (from federal government) to societies ocalolevel institutions (by-passing state
budget). These resources are utilised as public expenditteasled to enhance, supplement
or, complement (local) public services (executed byedeatel parastatals and often manned
by state-level employees). Thus, exclusively (statelgbt-based analysis obscures the level
and incidence of public expenditure. Adjusting for this is éwav, outside the purview of this
study.



Figure 3: Revenue Components (Share in Percent)
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Column 3of Table 1shows that, total tax revenues have grown at a
faster rate than own tax revenueslgmn 7. Thus, federal (net) tax proceeds
assigned to the state of Rajasthan contribute diséest growing revenue
component over the period 1990-91 to 2006-07. Wahtinually larger, and
arguably feasible space being captured (or retained the federal
government, several governments at the sub-natidenal have been
experiencing increasing constraint in mobilisingnorevenues. Despite such
constraints, tax-based financing of public servib@s continued to be the
mainstay of public policy at the state leveégalso Anand, Bagchi, and Sen
(2004); and Kurian (2000)]. As a corollary therefoit appears that cost-based

pricing for public services (in the form of uselacges) is yet to gain currency.
Deficits in Rajasthan Budgets, 1990-91 to 2006-07
Governments at the provincial level are faced witlounting

difficulties in curtailing expenditure, especialbtates like Rajasthan. In terms

of geographical area, Rajasthan is the largest gn8 state and union



territories in India and faces severe cost dis@sli in provisioning for
minimum (desirable) public servicédrigure 4 depicts the widening gap
between own revenue and expenditure. In the |lastyfars however, the gap

appears to have stabilised (and even started niaghw

Figure 4. Trends in Revenue and Expenditure in Rajasthan, 1990-91 to 2006-07
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Notes: 1 billion (1) equals 100 crore, 1 crore equals 100 lakh.

Table 2reveals that, over the years, the growth ratexpierditure
exceeded that of revenues resulting in the emeegehdeficits €f. Table ).
Thus, between 1990-91 and 2006-07, while the &akenditure grew at an
annual rate of 12.53 percent, the growth of reverwas lower at 11.71

percent.

® 5.5 percent of Indians inhabit Rajasthan that covers 1@&dEemt of the total land area of
India. The density of population (as per 2001 census), atfd6Rajasthan, is the lowest
among all non-special category states.



Table 2: Government Expenditure in Rajasthan: TGR of Broad FonatiGroups

Period Tota_l Gengral Soci_al Econqmic
Expenditure Service Service Service
1 2 3 4 5
1990-91 to 2006-07 12.53 14.87 12.86 9.47
2001-02 to 2006-07 10.68 7.04 9.65 18.68

Source: Same aJable 1
Notes: Total Expenditure includes both revenue andtehpkpenditure.

The deficits showed an increasing trend until 2082-but thereafter
have shown a sharp declingg(re 5. Fiscal deficit grew at a trend rate of
14.8 percent per annum between 1990-91 and 200&@7peaked at 6.90
percent of GSDP in 2002-3. Corresponding reventieidéor that year was
recorded at 4.44 percent. Since then however, th@® been a sharp
improvement in state finances. In 2006-07, surplugevenue account stood
at 0.45 percent of GSDP while fiscal deficit haditgruned to 2.79 percent
of GSDP.

Figure 5: Deficits in Rajasthan State Budgets
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One important factor contributing to fiscal streiss the state is
proliferation of subsidies. Subsidies are beliewedbe ubiquitous in the



mechanism of public expenditure and lackadaisipar@ach towards pricing

of public services.

Aggregate Expenditure Structure and Trends in Rajathan Budgets,
1990-91 to 2006-07

Scrutiny of public expenditure, for the years betwel990-91 and
2006-07, revealss€e Table Pthat expenditure ogeneralservices has grown
significantly faster than that oaconomicand social services. As a result,
structure of expenditure has changed substantaily economicservices
entailing the smallest proportidiBut, economicservices, are presumably the
ones that, allow for greater possibility to impas®l collect user charges (that
is, consumption of these services is amenable ¢ctuéability, metering, and
pricing). Is it then that slow growth in non-tawesues is a result of relative
slowdown in growth of (or expenditure oeyonomicservices?ls it that there
is a conscious government policy to continuallyueslits exposure in certain

economicservices?

" This may be due to the steep growth in interest payneatsoffiscal services).

8 Since the turn of century, however, expenditure growtte@momicservices has risen
faster. This is likely being driven by renewed effoto boost expenditure on infrastructure
sectors.

° World Bank (2006) has identified three important areas foramgment in cost-recovery
with a view to boost non-tax revenues in Rajasthan. Thedfrthese relates to auctioning of
mineral leases. The second concerns appropriate wagestracture to represent the true
scarcity value, and the third relates to higher educatidrspecialised care in urban hospitals.
The last two fall irsocial servicegroup.



Figure 6: Share of Total Expenditure (Broad Service Groups ncd?e)
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Dearth ofgeneralservices may cause widespread negative extegsaliti
and are unlikely to have market-based alternati@s.the contrarysocial
services are perceived to foster positive exteiaal® There is thus a strong
case for providing suclgéneralandsocia) services in the public sector. Most
public services are provided publicly (that is,dovernment or public sector),
but some of them are only publicly financed (buvgtely provided). A large
majority of these services are, however, priva@ysumed. That is, there
accrue large individual (private) benefits (duesignificant internalisation
possibilities) although there remain strong anditppas externalities. With
extant technological capabilities, it may be pdsgsib monitor consumption of

several such services (with sufficient accuracy).

1% Some researchers (Srivastava and Sen, 1997 and Srivastaal, 2002) have also
attempted to classify services into merit and nominand, within merit into merit-l and
merit-1l categories.
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Given that most such services have significant regteeconomies,
there is a case for providing them below the aweregst. Often, it is also
assumed that wider the range of beneficiaries fiarexpenditure programme,
lower is the element of subsidy, especially whendtate (public sector) is the
sole (dominant) provider. This weakens the corestity to account for their
economic costs, making it difficult to identify sitly. However, excludability
arising from the design of service delivery meckanoften induces rivalry in
consumption gee also section 5on incidence of expenditure), frequently
camouflaging elite-capture. In practice, capacdgstraints accentuate rivalry,
though these are often assumed away in theoreksariptions. For example,
irrigation services from canals disproportionatévour those with land-
holdings alongside the canal, while those in ioteregions often have to be
content with a trickle. Similar is the case of &iimg water service that, in the
absence of a 24-hour supply, militates againstetlabshe fag-end (or tail-end)
of distribution network. Needless to add that sdiesi inherent in
provisioning of public services, have unintendedidance and perhaps

disproportionately benefit the least deserving.

Thus, it is desirable to estimate subsidy in pub&cvices to facilitate
informed policy appraisal. For example, if extamnibjic services are to be
provided solely by the private sector, then he (thivate provider) may
expect to be subsidised to the estimated levehdeurecovery (assuming an
efficient production technology in public sectodagxtant tariffs to be binding
on private producers). Alternatively, in a situatiovhere incremental
provisioning (to satisfy unmet needs or demandnhandated to come forth
(supplied) only from private sector at full-costigong, such estimates of
under-recovery in public sector service deliveryldobe interpreted as a

measure of rent that may possibly be captured éytivate sector.
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To ascertain elements of explicit (if any) and imiplsubsidy, this
report attempts to quantify the subsidy componeminfthe state budget, in
four sectors namelyDrinking Water (PHED), Irrigation, Power, and Road
Transport Special emphasis is laid on deriving practicajplelelines to not
only contain under-recovery but also rationalisemth The report is therefore
divided into two parts. The first part providesestimate of under-recovery at
the aggregate (sector) level and further drawsaobasis for rationalisation.
The second part of the report makes an effort ap@se measures that may
help contain under-recovery by curtailing costsraising revenues or both.
The analytical approach for the second part is ifipelty tailored for the
sectors. However, the first part adopts a uniforppraach and the
methodology to estimate implicit subsidy (unrecedecost) along with some
underlying assumptions are described in the folhgwsection.Section 3
summarises elements of aggregate expenditure aedue in these sectors.
Section 4analyses estimates of unrecovered cost in reladiaost of service,
and as a proportion of GSDP. This is followed byudimentary incidence
analysis to derive some cues for rationalising sliks, inSection 5A short
summary of the analysis and concluding remarksherfitst part are offered

in Section 6

2. Cost Under-recovery Formulation

Subsidies, like taxes, may be analysed along twwedsions — the first
pertains to degree (or extent) of subsidisationterms of nominal and
effective subsidies, while, the second relates nodence by groups of
population (income classes, producer groups, coasgmups). The current
exercise is severely limited to answer the abowrd, should be considered as

an exploratory effort to make some headway aloegdldimensions.
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At the state government level, there are few exampmif direct or
explicit subsidy. Unlike the federal government ehiprovides explicit
subsidies such as food and fertiliser subsidiest rstate governments do not
have significant explicit subsidies. This is pautarly true of the sectors
analysed in this report on Rajasthamowever, most of the economic and
social services provided by the state involve $igamt cost under-recoveries,
which are in the nature of implicit subsidies.dtimportant to quantify these
subsidies with a view to estimate the fiscal cast] properly target them to
intended groups.

Relatively fewer studies on implicit subsidy estiesg at the sub-
national level, are available in public domain. fghand Gupta (2005) have
estimated subsidies in Rajasthan state budgdtandle and Rao (1991), and
Srivastava and Sen (1997) have advanced a metlgydtdcestimate implicit
subsidy § on a specificgood or service as unrecovered cost. The present
study adopts a similar approach incorporating @erefinements from Anand

and Jha (2004), and unrecovered cost in a sewiestimated as follows:

S=RX+d*Kg+ip*Lo+ic*Zo— (RR + | + D).......... ()
< Cost » <“TReceipis”
where,

' FromFinance Accountswe attempted to segregate grants, transfers arstaass in the
sectors analysed. No grants or transfers were made dbamgeriod 1990-91 and 2006-07 in
any of the sectors under analysis. Assistance in drinkatgr supply accrued mostly to local
bodies (municipalities azilla / taluk panchaya)s

12 |DSJ: Institute of Development Studies, Jaipur. Thppraach is similar to a measure of
revenue gap, and includes current capital expendilNee.expenditure, derived as revenue
plus capital expenditure less non-tax revenue, on the Jesetovice, appears to be a simplistic
approach to estimate subsidy. Under a cash accounting systeregentation of government
budget accounts), this approach is inadequate (even mislgading
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Sis under-recovery or implicit subsidy, and estietaas the difference
betweencostincurred in, andeceiptsfrom, provisioning of a good or

service®?

Costis determined by expenditures that include (ayenirexpenses;
and (b) annualised components of cost of capitdtagdepreciation),
loans (interest) and equity investments (opporyucost).
(a) current expenseRX, are given as revenue expenditure on the
good or service; and
(b) annualised components of capital costs include,

0] depreciation of assetd*K , where,d is depreciation
rate andK, is sum of capital expenditure (adjusted for
unfinished work / incomplete projects) on the gawd
service excluding equity investment, at the begigrof
the period,

(i) interest on loang*L o where, iy, is the average rate of
interest on loans, estimated as a ratio of intepas
during the year to opening stock of debt angljs the
sum of outstanding loans advanced for the good or
service at the beginning of the year / period, and

(iii) opportunity cost of equity investmentZ, where,icis
the interest rate on deposits with maturity peradcb
years and above with commercial banks afis the
sum of equity invested in public enterprises cleesi
within the good or service category at the begigroh

the period*

13 This is analogous to the conceptafrent ratioin corporate financial accounting.

4 Analysis inSection lrevealed the existence of revenue deficits in seveeabyén such a

situation the approach adopted here may yield an undemagstiof the true cost of current
expenses. There is also a view that the opportunity dosguity investment should be
identical to average interest cost of state governmentwioige. A comparison of values in
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Receiptonstitute of

(a) revenue receiptBR, from good or service, that include non-tax
revenues, and grants-in-aid and contributions (fer specific
sector) from central government;

(b) interestl, paid by public enterprises falling within the goor
service; and

(c) dividend D, earned on equity investments in public enterprise

falling within the good or service.

Revenue receipts in each sector are discusse@ inetkt section. Two
relatively minor components of receipts namely, i(@grest receiptsfrom
loans in each of the sectors and, db)idendsearned on equity investments,
are mapped onto sectors from details respectiveltatements 18 and 14, of
Finance Account§. Revenue expenditure for each of the four sectmayell
as new capital expenditure and net new loans aie discussed in the next

section.
3. Revenue and Expenditure at Aggregate SectoraMel
Table 3presents expenditure on four services nanwkipking water

irrigation, power,androad transportas a proportion of expenditure on broad

service groups under which they are classified.

cols 2 and 3 offable 4would give an idea of the likely variation in costs due terahtive
assumptionsSeealso footnote 19.

!5 These have not been presented separately, but are inaluttedestimate of recovery for
each sector, as shownAmnexure D
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Table 3: Sector Expenditure as Proportion of Expenditure on Broad &e@fioups

Year Expenditure Sector expenditure as percent of
on drinking expenditure on economic services
water as Irrigation  Power Road
percent of Transport

expenditure on
social services

1 2 3 4 5
1990-91 14.57 36.15 0.20 0.56
1991-92 16.73 23.51 37.19 0.32
1992-93 16.21 32.07 15.38 0.52
1993-94 17.85 31.29 17.21 0.72
1994-95 18.78 33.94 7.39 1.14
1995-96 18.50 30.82 17.57 0.00
1996-97 17.37 30.50 18.26 0.00
1997-98 19.49 28.70 28.43 0.00
1998-99 18.97 39.54 9.40 0.00
1999-2000 15.26 37.86 15.53 0.00
2000-01 15.91 35.59 16.49 0.00
2001-02 15.84 33.88 18.74 0.00
2002-03 17.44 28.03 24.77 0.00
2003-04 14.87 33.89 24.27 3.51
2004-05 15.81 28.70 25.75 0.16
2005-06 16.52 26.84 25.69 0.15
2006-07 17.94 22.09 30.87 0.00

TGR 1990-91 to
2006-07
Source: Same aJable 1
Notes: Total expenditure includes both revenue andtabgxpenditure

12.67 8.56 22.75

Over the period 1990-91 to 2006-07, expendituredonking water
supply constituted about one-sixth of expenditunesocial services. Among
the economic services included in this studgad transport service
constituted only a minuscule proportion of the edliton for economic
services. In contrasiyrigation and power services consumed respectively

almost one-third and one-fifth of total expenditoreeconomic services.

Expenditure omrinking watergrew at a trend rate of 12.67 percent per
annum, compared to 12.86 percent per annum foalsseivices as a whole.
As a result, share olvater supply services out of expenditure on social
services has declined. Next, expenditure on ecansevices grew at a trend

rate of 9.47 percent per annum, while thatragation services grew at 8.56
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percent per annum. However, expenditurgpowergrew almost two and one-
half times faster (than on economic services ahaley at 22.75 percent per
annum. Thus, share ofrigation service out of expenditure on economic
services has declined, while that péwer has grown rapidlyAnnexure C
(tables C.1to C.4) presents revenue from and expenditure on eadhesk
services for the period between 1990-91 and 2006-07

Drinking Water

Revenue receipts idrinking water service grew at a trend rate of
13.72 percent per annum between 1990-91 and 200©0Dthese receipts,
more than two-thirds constitute grants from ceng@ernment while, urban
and rural water supply schemes contribute, on amaae, merely 17 and 4
percent respectively. In contrast urban and ruratew supply schemes
consume respectively (almost) 60 and 37 percergw@nue expenditure, with
only a minuscule proportion going as assistandedal bodies. One may thus
observe that, despite the amended constitution@efimes, drinking water

supply service in Rajasthan continues to be adteir@id centrally.

Improvement in access to piped water supply inlram@as has
however, received a fillip in recent years with asnthree-fourths of capital
expenditure being allocated to rural water supplyesnes feealsoSection 5
on incidence analysis). Growth in capital expendituhough lower than the
rate for revenue expenditure, maintained pace wgithwth in GSDP and
clocked a trend rate of 12.36 percent per annurhlddes and advances grew
at 28 percent per annum between 1990-91 and 199T®#8since then

outstanding loans have remained at rupees 376&k69 |
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Irrigation

The irrigation sector comprises of three servicamely, major and
medium irrigation minor irrigation, and command area developmerih
recent years almost 60 percent of revenue recaiptslerived under the first
two heads. More than 75 percent of receipteammand area development
(that constitutes more than one-third of receiptsrigation) come as grants
from central government. Revenues from irrigatiamenhowever, grown only

at 1.79 percent per annum between 1990-91 and @D06-

The lion’s share of revenue is contributed by aalfew of the large
plethora of irrigation schemes and projects. Foangple, three major
irrigation projects namelyBhakra Dam Chambal,andIndira Gandhi Canal
projects together contribute almost one-quarterrigfation revenues. Another
12 percent is contributed by medium irrigation fradéang Canalwhile,
deepening of tube wells and tarfiks minor irrigation yielded 19 percent of

total revenue from irrigation services.

In comparison to the low rate of growth in revemaeeipts, revenue
and capital expenditure grew respectively at 91%8 440 percent per annum.
Major and medium irrigation consume almost 70 percent of capital
expenditure on irrigation services with the remagniallocated tominor
irrigation and command area developmemtowever, in 2005-06 there was
nearly a three-fold increase in capital expenditareminor irrigation. In
recent years, almost 35 percent of revenue experdih irrigation goes
towards Indira Gandhi Canal project, while it also consumes nearly 43
percent of capital expenditure on major and mediuigation. Again,Indira
Gandhi Canal area accounts for almost 77 percent of recent taapi

expenditure on command area development schemés(nbie) loans and
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advances grew at almost 3 percent per annum bet®@¥h93 and 1997-98,

but ever since net repayments have trickled-inlezbu

Power

Though erratic, some revenue frgmwersector is being realised since
2000-01. More than 95 percent of revenue experalitisr incurred as
contribution towards interest payments of the coapons, formed by
unbundling of the erstwhile Rajasthan State EleityriBoard (RSEB). The
remainder is incurred orural electrification/ tribal area sub-plan Prior to
2000-01, capital expenditure ppwerwas also erratic and mostly in the form
of equity participation in RSEB. Post 2000-01 hoem\capital expenditure
has risen rapidly and clocked triple digit growttiess. The sector booked net
repayment (of loans and advances) of nearly rup8@é8 crore in 1998-99, but
since then net (new) loans and advances have grapidly at nearly 20

percent per annum.

Road Transport

Government engagement in this sector is mostlyutjitoRajasthan
State Road Transport Corporation (RSRTC). No na@nraenues accrue to
the budget from this service. The state budget keweprovided for
intermittent revenue and capital expenditures, haitloans and advances

accrue in this sector.

While not a precise description, some indicatiomoathe direction and
level of under-recovery in a service can be decguhdy analysingevenue

gap'® estimated as difference of revenue expenditures fevenue receipts.

6 This is analogous to the concept mperating cash flow ratidn corporate financial
accounting. Alternatively, one may bifurcate revenue receipts states own revenue and
central grants-in-aid. The former could be utilised &asure revenue gap, and the latter could
be treated as a component financing that gap. In this rdpwtever, we focus on
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Figure 7: Revenue Gap (rupees crore)
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Figure 7 shows that revenue gap power rose vertically after 2001-
02. As a result, this gap powerhas surpassed the leveliirngation services.
Revenue gap indrinking water irrigation, and power services grew
respectively at (almost) 11, 11, and 24 percentgmeium between 1990-91
and 2006-07. In contrast, for the truncated pebetiveen 2000-01 and 2006-
07, revenue gap idrinking waterservice has declined at nearly 14 percent per
annum. During that interval, growth rate of revergap decelerated to 5
percent per annum irrigation services, while that ipoweraccelerated to 29
percent per annum. The next section attempts a mhet@led approach to

estimate and analyse cost under-recovery as defirgection 2

distinguishing components of costs and receipts by thairenécurrent and capital) only and
not by their source.
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4. Key Cost Parameters, and Estimates of Costs, Regts
and Under-recovery

The formulation for cost under-recovery (formuladescribed in
Section 2 utilises data on cumulated capital expendituned (autstanding
loans). Further, equity investments are separateth fcumulated capital
expenditure and the remainder adjusted for (experediocked-in) unfinished

capital works'’

Benefits (and subsidies, if any) accrue only upampgletion of
respective works. Capital expenditure on unfinisivetks does not constitute
current stock of capital and, therefore does naitrdaute in current public
service delivery (Anand and Jha, 2004). Detailsuofinished (incomplete)
capital works are collated from annexure to stateri8 inFinance Accounts
The stock of capital is arrived at by lowering cuated capital expenditures
by value of unfinished work§.However, government capital expenditure in
powerandroad transportationsectors is in the form of equity and loans, and
precludes the need for any adjustment in capitadkstTable 4 summarises

key cost parameters utilised in this sty

" Most large projects would have several works comporiém.adjustment alluded to does
not exclude the cost of entire capital project, but ordy frertaining to unfinished (sub-parts)
works contracts.

18 Such data are available only from 1996-97 onwardsirfagation works and 1997-98
onwards fordrinking waterworks. Value of unfinished works, varies between 11.9 and 33.5
percent (of cumulated capital expenditure)diinking water and between 13.3 and 24.6
percent inirrigation. Missing values, to complete the series from 1990-91 onwares,
estimated using average ratio of cumulated capital expenditurenfinished projects (in a
given sector) at the beginning of the period, to total catedl capital expenditure at the
beginning of the period. This yields unfinished capital wdk¢he tune of 18.62 and 19.26
percent of cumulated capital expenditure,donking waterandirrigation respectively. Note
that incomplete works in the Bisalpur project have beeludied in irrigation sector.

19 At least two refinements are possible in estimatiegreciation cost. Thérst relates to
choice of replacement cost instead of historical costd,sacondto writing-off of stock of
vintage exceeding its assumed lifeeteris paribus(compared to current use of data for
formulationi), the former would raise cost while the latter, lowenddeally, cost of assets
should be based on replacement costs. Thus depreciation of griradset" year of its life,
should bed*(1 + =)™ times the historical cost (wherg,represents average inflation uptb

21



Table 4: Key Cost Parameters (percent)

Average Interest rate Depreciation Rate of Capital Assets
Year interest rate on equity Drinking water Power and
on loans investment and Irrigation Road Transport
1 2 3 4 5
199(-91 8.37 11.0C
199192 9.91 13.0¢
1992-93 10.5C 11.0C
19994 11.0¢ 10.0¢
1994-95 11.4¢ 11.0C
199596 11.71 13.0(¢
199¢-97 12.41 12.5C
1997-98 12.9¢ 11.7¢
1996-99 13.5¢ 11.0¢ 3.00 10.00
199¢-200C 13.3¢ 10.2¢
200¢-01 12.6¢ 9.7¢
2001-02 13.2¢ 8.2t
2002z-03 12.2¢ 5.8¢
200:-04 12.0¢ 5.3¢
200405 10.9¢ 6.0C
200¢%-06 9.5¢ 6.67
200¢-07 9.3¢ 8.37

Source:  Authors computations, Basic Datkinance AccounisHandbook of Statistics on Indian
Economy RBI, 2006-07.

Notes: Average interest rate on loans is estimated exia, of interest paid during the year to the
opening stock of debt. The numerator is intereshternal debt (major head 2049) less interestnoalls
savings, provident funds etc. (sub-head, 03), aeddenominator is the opening stock of public debt;
opportunity cost of equity investment is estimadsdhe interest rate on deposits with maturityqueaf

5 years and above with commercial banks.

An unchanging (linear) flat rate of depreciatiorcigrged as the cost
of capital stock. However, depreciation power and road transportation
sectors is higher than that drinking waterand irrigation sectors. This is
mainly due to differences in nature of assets. &s&e power and road
transportationsectors constitute mainly of machinery and roll&ack, while
those in drinking water and irrigation sectors pertain mainly to civil
construction. We assume average life of assetdvimgpcivil construction as

significantly longer (33 years) than that for mary and rolling stock (10

year). Again, replacement cost approach necessitatessexclgwriting-off) of capital
expenditure pre-dating the assumed life of an asset. Irdlglamd Rao (1992), cost of capital
assets consists of depreciation and interest componentsoadidtimction is made between
cost of borrowing, and equity. The former is to refld@ttcapital expenditure is financed
from fresh borrowing and derives its credence from precalef revenue deficits. However,
this may over-estimate cost. While, new borrowing may supgloote or part of new (current
year) capital expenditure, it appears inappropriate toaddhterest charge (cost) on (all)
cumulated capital expenditure, as this assumes pesgpeifiitoans (no repayments) that
finance this expenditure.
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years). This completes the discussion on data rements for the adopted

formulation.

Data presented in last section are adjusted, asstied here, and key
cost parameters are plugged into formulati@s described iSection 2 This
gives us the estimates of under-recovered costach of the sectors/services.
Note that these are estimates of annualised buggetat of service delivery
and budgetary receipts following norms of commeraiecounting and the

panels inFigure D.1(Annexure ) depict costs and receipts for each sector.

Of the four sectors, cost of service delivery haswg fastest irpower
followed bydrinking water road transportationandirrigation sectors in that
order (Table 5. In contrast, receipts accruing to budget frpower sector
have declined rapidly at a rate of 12.08 percent @a@um. No receipts
accrued to the budget fromoad transportation sector since 1997-98.
However, receipts imrinking waterandirrigation sectors grew respectively

at 13.57 and 1.75 percent per annum.

Table 5: Trend Growth Rates in Cost of and Receipt from Serviesery,
1990-91 to 2006-07 (percent)

Sector Drinking Irrigation Power Road
Water Transport
1 2 3 4 5
Costs 13.07 9.56 14.58 11.77
Receipts 13.57 1.7¢ -12.0¢

Source: Authors’ own computation
Notes. * denotes between 1993-4 and 2006-7.

Subtracting receipts from costs for each sectddyi¢he estimate of
under-recovery in that sector / servisedAnnexure D, Figure D)2 Table 6
summarises the trend rate of growth for cost umdeovery between 1990-91
and 2006-07 as well as for truncated period betwi¥96-97 and 2006-07.
Under-recovery irpower sector has grown rapidly, clocking a trend rate of

18.51 percent per annum between 1990-91 and 200Bk@der-recovery, in
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drinking water and irrigation sectors, has grown respectively at 12.33 and
10.83 percent per annuiRoad transportatiorwas a surplus sector, but since
1994-95 has been reporting under-recovery thatdmasn, although at a

lower trend rate than other sectors, at 9.98 pé@mum.

Table 6: Cost Under-Recovery: Trend Growth Rate (Percent)

Period Gross State Sector
Domestic Drinking Irrigation Power Road
Product Water Transport
1 2 3 4 5 6
1990-91 to %
2006-07 11.18 12.33 10.83 18.51 9.98
1996-97 to
2006-07 8.16 3.67 7.48 18.86 19.35

Source: Authors’ own computation; GSDP data from CSO
Notes: * pertains to period between 1994-95 and 2006-07

In the last few years since 2001-02, under-recoireppwersector has
risen steeply, while that idrinking water plateaued and even declined. For the
truncated period between 1996-97 and 2006-07 beatierwservices namely,
drinking water and irrigation report a lower rate of growth in cost under-
recovery than that for GSDP. Although negligiblecomparison to others,
cost under-recovery iroad transporthas registered the highest TGR of 19.35

per cent per annum between 1996-97 and 2006-07.

As mentioned, empirical studies analysing subsidtéle sub-national
level broadly estimate under-recovery of costs.eNaiwever that, the critical
input relates to appropriate identification of ohental costs. Annualised costs
(used in this study) may be significantly differér@m the realised (observed)
annual financial expenditures. It is important teabin mind that, capital
expenditurestend to be lumpy, and in certain instances eregeipts are

lumpy?® As a result, cost under-recovery expressed ascemge of annual

% In a sense utilising accrual accounting andial costs, that differs from financial / market
costs under cash accounting. Thus for example, annual Icapish (depreciation) is
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sectoral expenditure may likely portray wide (evextreme) fluctuations.
However, level (absolute) values of estimated umdeovery exhibit
significantly low volatility. These are depictedfigure D.2(seeAnnexure D

and note the close correspondence Witure 7).

It is observed that value of under-recovery ha®nristeadily.
However, expressed as a percentage of cdstbld 7, under-recovery in
each sector appears to fluctuate over the yeanscydarly in powerandroad
transportation Summary statistics pertaining to under-recoveitg in each
of the sectors is presented at the end alble 7 Median under-recovery
rates for the four sectors namelydrinking water, irrigation, power, and
road transportation turn out (approximately) to be respectively 50, 9091,

and 100 percent.

Table 7: Under-recovery Rate (percent of cost)

Year Sector / Service
Drinking Irrigation Power Road
Water Transport
1 2 3 4 5
1990-91 45.36 73.00 100.00 -49.43
1991-92 29.71 74.55 46.34 18.84
1992-93 53.17 85.80 100.00 -6.52
1993-94 49.79 86.38 33.64 -8.46
1994-95 50.81 87.81 58.67 100.00
1995-96 44.83 86.60 64.07 34.65
1996-97 51.89 85.21 60.30 75.36
1997-98 51.92 89.68 60.75 100.00
1998-99 52.34 90.06 71.01 100.00
1999-2000 56.30 90.89 75.57 100.00
2000-01 48.86 91.65 91.15 100.00
2001-02 55.66 93.13 95.32 100.00
2002-03 51.38 91.60 97.04 100.00
2003-04 48.92 91.82 95.68 100.00
2004-05 45.89 92.37 94.72 100.00
2005-06 32.86 92.47 94.53 100.00
2006-07 30.93 92.81 95.47 100.00

determined as a proportion of cumulated capital expenditutieeosector / service. However,
no adjustments are made for lumpiness in revenue receipts
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Table 7: Under-recovery Rate (percent of cost) (contd.)

Year Sector / Service
Drinking Irrigation Power Road
Water Transport
1 2 3 4 5
Summary Statistics
Average 47.10 87.99 78.49 68.50
Maximum 56.30 93.13 100.00 100.00
Minimum 29.71 73.00 33.64 -49.43
Median 49.79 90.06 91.15 100.00

Source: Author’'s own computations.

While under-recovery rate is an important indicatargency in
introducing correctives could be guided by thekely impact on the state
economy. This can be deciphered frbrgure 8 where under-recovery in each
sector is presented as a proportion of GSDP. Guoser-recovery, for the
four sectors combined, peaked at 2.71 percent dRGH 1992-93 with
power constituting more than one-half at 1.40 percenG&DP. Combined
under-recovery declined to 1.80 percent of GSDPL987-98, but started
rising again and has attained a high of 2.64 pér@een2006-07 (again,
contributed largely by a sharp surge in under-recpin powersector at 1.61
percent of GSDP).
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Figure 8: Cost Under-recovery (percent of GSDP)
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Source: Authors’ own computations

One may notice that, as a proportion of GSDP, goder-recovery for
all sectors (excepbowel) appears to be either declining or stationary esinc
2003-04. Though, for a larger part of the periotiieen 1990-91 and 2006-
07, under-recovery from service delivery, as a propn of GSDP fluctuates
within a bandwidth for each sector. Except for egdis sharp surges in the
power sector, under-recovery seems to be substantiabter services which
include drinking water and irrigation. Under-recovery fromwater services
had reached a peak of 1.5 percent of GSDP in 19%h8 remained at a high
of 1.42 percent of GSDP between 2000-01 and 2002-03

Of the four sectorsyrigation accounts for the largest volume of under-

recovery with a median rate exceeding 0.93 percEGSDP* Powerfollows

I Mention must be made that demands (of charges) on depariignadtainistered services,
often are in arrears. There maybe lumpiness in billing afiéctions. In most cases, in a
going concern, the arrears may even out, but here thigrelisood that arrears may spill over
multiple periods and moreover, there may also be instaotwrite-offs and waivers.
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closely behind with a median rate of 0.78 percért8DP. However, under-
recovery from power appears to be galloping and, since 2002-03 has
outstripped the level inrigation servicesDrinking waterandroad transport
services complete the list, clocking a median ragpectively of 0.36 and 0.01
percent of GSDP.

5. Rationalising Reform in Recovery Rates

In its more elementary form, cost under-recoveryewiivalent to
accounting loss from provisioning of some particidarvice. The advantage
with governments however, is that, “...for multipleckidable public goods,
there is an additional degree of freedom because gtivernment budget
constraint requires only that total revenues cde#al costs. This constraint
allows for the possibility of cross-subsidisaticetieeen different public goods,
a possibility that has traditionally not been cdesed in the analysis of public-
good provision” (Hellwig, 2007). Additionally, lossn account of provisioning
of any particular public good / service maybe conga¢ed or financed, to a
certain degree, by funds from taxatférin particular, revenues from sector-
specific taxes could possibly be interpreted a®weges from (or due to)
provision (or existence) of service. Alternativebyrrent (accounting) losses
may be financed by borrowing, in which case sonstscare passed on to next
generation and contained in the measure of defidiis intergenerational
sharing of cost maybe especially desirable if itilfiates some intra-
generational redistribution reflected in a reductio access / consumption
inequality. In the following sub-sections, we fitskke a look at some sector-

specific taxes and then briefly discuss the acaesguality in public service

2 These mimic upfront payment or admission fees in somescdsnless adjusted for,

existence of such taxes cause interpretational diffisulidden, depending on the analysts
disposition, the same product or service could be argued texed or subsidised. However,

note that tax-funds are fungible and earmarking revenuem (fector-specific taxes) for

expenditure on those very services maybe difficult.
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delivery. This provides background for the ratiendab reform aggregate

recovery rates.

a) Sector-specific Taxes

Among the existing taxes, sector-specific tax haridt drinking water
includes water (prevention & control of pollutiorgss (110) undesther taxes
and duties on commodities and servidegjor head 0045) while, that for
irrigation constitutes ofand revenugmajor head 0029) specifically two of
its components (a) land revenue / tax (101); andrdkes and cess on land
(from tax department, 103, 001). Tax handle spec¢dipower constitutes of
taxes and duties on electricifyjnajor head 0043), and that for road transport,
especially passenger traffic, consistsspécial road taxon RSRTC and other
stage and contract carriages (under major head)O0U4ble 8 summarises

proceeds from these taxes.

Table 8: Sector Specific Taxes (rupees lakh)

Year D\;:/r;ktgg Irrigation Power Trgr:)si)dort
1 2 3 4 5

1990-91 0.00 1951.75 5355.81

1991-92 0.00 1682.56 5335.69

1992-93 0.00 1697.95 5013.19 7155.37
1993-94 0.00 1118.68 5732.08 7809.77
1994-95 0.00 1830.47 7425.73 9501.22
1995-96 0.00 1758.23 8034.57 11591.25
1996-97 0.00 1971.79 9196.34 11903.14
1997-98 0.00 1635.44 8896.45 15259.46
1998-99 0.00 1128.46 9187.41 17306.04
1999-2000 0.00 1353.04 19367.23 19029.96
2000-01 0.00 1297.25 25190.16 16514.77
2001-02 0.00 1161.20 25088.38 15641.12
2002-03 0.00 1031.69 23984.99 16114.62
2003-04 0.00 1318.79 28028.65 20536.62
2004-05 0.00 960.71 44276.25 23453.76
2005-06 0.00 1539.90 47135.30 23893.43
2006-07 0.00 1510.05 51588.30 28195.30
TGR (1990-91to 2006-07) -2.38 17.35 8.96

Source: Finance AccountBudgets various issues; Transport Department.
Notes: *1992-93 to 2006-07

23 Strictly speaking, not all of such revenue accrues frdgated areas only.
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There is no collection from cess on water and, ttwah land revenue
appears to be declining. Taxes and duties on &l#gthave been growing,
although there has been no upward revision indtesr Collections from levy
of electricity duty are subvented by the powerriistion companies. Yield
from special road tax(SRT) has lagged behind GSDP growth or total

revenueg?

Thus, segregating the total revenues from eacheogérvices into two
broad groups namely, tax, and non-tax (that indugtants, charges, interest,
and dividends), it is observed that the averagep@tmn of resources
constituted by the former are 0, 17, 60, and 9%quer respectively for
drinking water irrigation, power, androad transportservices. It is perhaps
fair to direct revenues from such taxes to compenfes losses on account of
respective service delivery. Except in road transpmmplete allocation of

sector specific taxes is insufficient to eliminateen the revenue gap.

b) Incidence Analysis of Expenditure on Public Serices

In this sub-section we briefly discuss the issuaoidence. While, this
is only illustrative, we hope that incidence anaysovides inputs for a more
comprehensive approach towards reform in subsidresng from public
expenditure and mechanism design of public serdilerery. We estimate
inequality in (accessibility to) services in terwisLorentz ratio (or Gini co-
efficient)?® The ratio varies between 0 (perfect equality) dndperfect
inequality). Over time, an increase (decrease)hin tatio is indicative of

worsening (improvement) of incidence.

4 Note that SRT impinges as a cost for RSRTC as wefbasther operators. However,
RSRTC is allowed a concession of two months value of BRiEu of free or concessionary
service to certain categories of people. Private operare not under any obligation to extend
concessionary service. Note further that revenue mobifieed SRT far exceeds (budgetary)
under-recovery from this sector.

%5 Gini co-efficient or Lorentz ratio are individual basedasieres and may not be best suited
to depict inequality for grouped data.
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Drinking Water
We estimate inequality in reference to connectitatyapped drinking

water supply within premises, between rural andanrlareas.The basic data
is collated from census and it is observed thatRfajasthan as a whole, Gini
co-efficient declined from 0.16 to 0.09, betwee®lL@&nd 2001. Of the total
number of households, proportion of households wathped water supply
within premises has gone up from less than 20 percealmost 27 percent
during the same period. Thus one observes a sesreprgage point increase

in connectivity and a seven percentage point dectinnequality.

Inequality in consumption or volumetric use of tagpwater may
however, be at variance from the inequality in cartivity. Further, inequality
decline in connectivity to tapped water supply asraural and urban regions,
may not necessarily translate into lowering of udy in availability and
consumption of tapped water (in volumetric ternis)other words despite a
decline in connection inequality, there is alwaysoasibility of an increase in

consumption inequalitsf.

Further, there is wide scope of improving deliveag, almost 40-50
percent of water pumped into the drinking watemek system is lost (due to
leakages, pilferage etc.). Revenue water is samtly lower than half of total
supply. Anecdotal evidence further suggests thatpihor and un-connected

may be spending more to collect / gain accessibhkidg water.

%6 The measure of consumption inequality may likely hvincorporate hours of supply as
also quality of water supplied. The latter has beeardiruing cause of worry with alarming
revelations in recent chemical tests for contaminagion
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Irrigation

Data from Directorate of Economics and Statisti@®vernment of
Rajasthan, on distribution of operational land-hudd by size classes, reveals
that between 1992 and 2003 there has been someedatlinequality. The
Gini co-efficient declined from 0.60 to 0.57. Theseage size of land-holdings
has also declined from 4.11 to 3.91 hectares. Clasalysis revealed that
there has been a steep decline in number of hadfog size above 20

hectares.

Inequality in irrigation across size class of ldmding in 1992 was
0.44 (0.46) during thekharif (rabi) season. However, inequality rose
significantly to 0.60 (0.54) during theharif (rabi) season in the year 2003.
Total operated area declined by almost 10 percetwden 1992 and 2003. It
is quite likely that inequality in actual water u$er irrigation may be

significantly larger.

Power

The Gini co-efficient for inequality in connectiyito electricity, across
rural and urban households, has declined from 2891 to 0.15 in 2001.
However, as in case dfrinking water this provides very little evidence of a
decline in inequality in terms of units of energynsumed. There is also a
need for better understanding of incidence acroszsad categories of
consumers. There appear to be significant lossdisinbution (delivery), and

padding these into user charges may not be judtfiaeyond a point.

2" The number of size-classes reported (recorded) in #we2@93, is larger than in 1992. In

the year 2003, less than 15 percent of the total opereg¢adcanstituting about 19 percent of
net sown area was irrigated, in tkiearif season. While during thabi season, 20 percent of

the total operated area constituting almost 71 percent ofethgown area used irrigation.

In the year 1992, less than 22 percent of the total opkesaga constituting about 29 percent
of net sown area was irrigated, in tkiearif season. While during thabi season 35 percent

of the total operated area constituting almost 65 percaheaiet sown area used irrigation.
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Road Transport

Unlike other services, expenditure amad transportservices is less
amenable to incidence analysis. Presumably thesiEes are consumed more
by the relatively poor in comparison to relativelgll-off. To that extent, it
appears that the poor maybe deriving relativelgdamproportion of benefits

from this sector/service.

Analysis of incidence by income/region/asset groupay be an
appropriate metric for rationalisation of subsidfesedistribution of resources
is the principal objective of a public expenditypeogramme. On such a
metric, irrigation sector expenditures appear to be regressive. Mesgpite
reduction in access inequality, there exists widasamption inequality in
drinking water and power sectors. In that sense, benefits from public
expenditure accrue disproportionately to those teserving of government
patronage. It is likely that reduction in publicpexditure and/or raising rates

(user charges) may strain accessibility / connggtand in turn be regressive.

6. Summary and Concluding Remarks

Analysis in Section 4reveals that between 1990-91 and 2006-07,
under-recovery) in the four sectors combined varied between 2mMd 1.42
percent of GSDP. Prior to 1999-2000, this proparttemained below two
percent, except in 1992-93 and 1993-94. Howevacesthen this proportion
has averaged 2.41 percent of GSDP. Thus aggregdss-tecovery in public

services appears to be ratcheting-up gradually.
While efforts to improve revenues (to circumscribe level of under-

recoveries) are desirable, often equitable experelallocation is the guiding

maxim. In several instances, this entails (highmpementary private
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(admission) costs, that may turn out to be proivibitIn particular, this
appears to be the case witttigation services for small land-holders.
Complementary costs in irrigation could be for atistion of pump sets, and /

or for hooking up to power distribution line.

Recovery rate may be improved by either reducirgiscor improving
revenue collection. There appear to be signifiagpportunities along both
these dimensions. Further, the methodology adopteds not facilitate
separation of aggregate level under-recovery iminponents benefiting
producers from that accruing as subsidy to conssimEne former entails
adjudgingefficiencybased on clear identification of a benchmark fremme
best-practice production / delivery system. Suahnchenarks are based on an
engineering system approach, and often overlook\ietral dimensions, that
profoundly influence choice of technology and assted costs® There is
particularly large scope to reduce distributioradsles indrinking waterand
power supply. For example, as per our estimates, regorae in drinking
water has averaged above 50 percent. But lossesl&akages and pilferage
also hover around 50 percent. Clearly, minimisirgkhges and pilferage
would minimise non-revenue water. Appropriateneissost recovered (and
by corollary charges levied) should be judged &agjathe proportion of
produced water made available at the tap headsoOthe basic requirements
in this endeavour is to ensure universal meteringupplies (both irdrinking

waterandpowey.

It is most likely that (level) estimate of cost emdecovery, based on
methodology / formulation described $®ction 2would rise. However, there
is a commensurate need to evaluate whether undevery is permissible

(under explicitly stated policies of the governn)ead long as there is reason

% Though assumed away in part-l (that takes the curremuption technology choice as
given), this constitutes the central agenda for pavf-ihe report.
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to believe that these feed forward into raisingnetoic employment, output
and productivity. Though outside the purview of duerent exercise, these are
often overriding concerns guiding public expenditurprogrammes.
Mechanism design for service deliv€ryshould however endeavour to
minimise elite capture of benefits from these smsi The approach to reform
in public services thus broadly hinge on the paténd distribute (a) burden
of costs through tax and non-tax measures; antdhgfits from expenditure

through equitable access and supply.

Combining the analysis isection 3(on revenue gap) with that in
Section 4(on under-recovery)it is observed that revenue gap, on an
average, accounts for 67, 80, 77, and 19 percent ahder-recovery
respectively in drinking water, irrigation, power, and road transport
services. It is desirable, that the revenue gap i®duced to a minimum.
Moreover, stress should be laid on minimising ilcefhcies that not only
curtail loss (or waste) of output, but also raiseenue yield from improved
availability (and therefore consumption) at the npoiof consumption

(delivery).

It is observed that, out of the specific budgetasources that may be
mapped onto the given public services, on an aeefagthe period 1990-91
to 2006-07,taxes constituted 0, 17, 60, and 99 percent respectivety
drinking water irrigation, powerandroad transportservices. It is perhaps fair
to direct revenues from such taxes to compensatéofses on account of

respective service delivery.

Concluding paragraph to the last section hintednatdequacy of

incidence analysis to suggest concrete steps fduct®n or increase of

%9 Studies pertaining tmechanism desigprovide insights into outcomes from interaction of
information (asymmetries), incentives, and institutions.
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expenditure (and consequently cost under-recoving) not obvious, whether
costs (borne) are evenly distributed or if theyibihnequality analogous to
expenditure incidence (access) inequality. If iradify in incidence of
expenditure is similar to inequality in cost inaide, then net benefit (or
subsidy) garnered by individuals is in proportiam the level of service

consumed.

In case accessibility or connectivity entails coempéntary private
expenditure, then public service outreach is likelybe concentrated within
relatively affluent sections. This is an often atved scenario with several
excludable public goods. It is precisely in thisntext that sector-specific
taxes may be a useful tool. While excess benefitdviduals or consumers is
ostensibly equivalent to cost under-recovery, attjgsfor revenues from
sector-specific taxes improves this measure. Uaifaitely, the current design

of some sector-specific taxes appears to exacerbgtessivity*®

Wider inputs from supplementary research may beralds, as
(partial) incidence analysis may often appear iqadée to suggest reform

measures. For example, the overriding objectiva @ublic expenditure (or

% Table 9presents a comparative assessment of inequality in accesgain public services
in the states of Gujarat, Madhya Pradesh, Rajasthan, arddsdi whole.
Table 9: Gini co-efficient for Inequality in Access, 1991cap001, percent

Year State Drinking Irrigation Power
Water Kharif Rabi
Gujarat 11 55 43 9
1997 Madhya Pradesh 16 48 45 16
Rajasthan 16 44 46 28
All India 19 56 55 21
Gujarat 10 62 58 6
2001 Ma_dhya Pradesh 6 66 66 8
Rajasthan 9 60 54 15
All India 14 60 60 16

Notes: For irrigation, the years correspond to 1992 20@3 respectively
Between 1991 and 2001, there is a marked reduction insaoesguality indrinking water
andpower But there appears to be an increase in inequality in atcésigation. However,
reduction or increase in access inequality alone maybefinisof to assess welfare changes.
Several instances of public expenditure may result in iBargtequality. Paretian inequality
refers to a situation where additional benefits may fattoeiupper classes disproportionately.
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even subsidy) programme on irrigation maybe to dase agricultural
productivity and output (to address a wider issti®ood security). It is most
likely that incidence analysis may throw up a reghbt expenditure (or
subsidy) benefits the large land-holders dispropoately more than small
land-holders. Can one assume that productivitysggéincrease in yield and /
or decline in costs) would have been possible witiie equitable distribution
of irrigation waters? Clearly, incidence analysmsjsolation is insufficient to

derive any conclusions on (un)desirability of theigation expenditure

(subsidy) programme without complementary analyligt measures the
benefits in terms of enhanced productivity and oufthat contribute to food
security). In generalising, given the revenue aamsts, an overriding

emphasis on equity in access may lead to thinlgagpresources that fail to

deliver service of any acceptable quality.
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Part Il

Specific Services
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Contours of the Study

This part of the report attempts to derive cuesciamtrolling under-
recoveries inpower and road transport and focuses on select specific
services! Section 3of Part | described that three of the four sectors being
analysed (namelyirrigation, power, and road transpor} fall in economic
services group and one (namalyinking watej falls in social services group.
This classification hints at thessentialityof a service but is insufficient to
adjudge the degree of externality in pursuing thegeities. Several services
though are characterised by increasing returnscédes(IRS), and derive

advantages from operating unhindered networks.

IRS is largely manifest in declining marginal coatsl average costs.
Decline in costs depends on several factors inofudipatial (geographical)
density of the network at various heirarchical Ievend whether the network
utilises some forces like a natural grade (as imak@rigation). Locational
advantages accrue to consumers from positioninghénvicinity of nodal
points in distribution/supply/service network. Bt all nodes may be placed
at an identical hierarchical level. This introdu@eslegree of complexity in
judging the extent of interdependence and extdynalihis also introduces

some complexity in pricing of ostensibly similaridentical service.

Two (of the three)economic services, namelypower and road
transport are mandated to corporations (companies) in Regast The
government is essentially an investor in theseamatons, but in its capacity
as a majority lender or shareholder has a critiol@ in their functioning. The

prices of their services are administered or ragdlavioreover, as detailed in

31 The original intent of the report was to subjecinking water (PHED), andirrigation
sectors to a similar investigation. Unfortunately, comrmeate data, supportive of such
analysis, were not forthcoming. Séanexure Eor a truncated exercise.
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Part I, there are taxes specifically impinging on constilompof these products

or services (apart from taxes on inputs used im gneduction).

As per the constitutionyater falls in the state list (List-1I), and
electricity falls under the concurrent list (List-111). Subseqt upon the 73
and 74" constitutional amendments, both in rural and urbeees, drinking
water supply is assigned to local bodies. Mindgation, water management,
and watershed development are also functions @il facal bodies. Further
rural electrification including distribution of alticity is one of the functions
to be transferred to rural local bodies (RLBs), bwer, this is not so for urban

electrification.

As per Schedule Vllof Article 246 water includes water supplies,
irrigation and canals, drainage and embankmentserwsiorage, and water
power. Further, as pe8chedule Xlof Article 243G minor irrigation, water
management and watershed development, drinking watal electrification,
including distribution of electricity, non-conveatial energy sources and
maintenance of community assets are functions twdnsferred to the RLBs.
Schedule Xllof Article 243Wassigns water supply for domestic, industrial,

and commercial purposes to urban local bodies.

Constitutional authority circumscribes the effeetiess of tools of
government intervention like, taxes and subsidsegh tools are often utilised
to nudge or correct certain market imperfectionsusr subsidies that need to
be addressed or corrected or reduced are onegahate not necessary to
correct for market imperfections; or (b) do notsue valid policy objectives.
But several services in the public sector are dudot address presently)

missing (non-existent) markets. In certain casesudh, governments
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intervene to develop a market and provide for infadustry protectior:
While recognising these concerns, this part of teport has a limited
objective to investigate factors that influencetsand recovery. Bothower
and road transport, sectors are treated distinctively. The defining
characteristics necessitating this approach arefollews: (a) power,
essentially has a homogenous product supplied bydistriminating
monopolist; and (bjoad transport is a multi-product/service with essentially
homogenised pricing. The discriminating criteriapiower has two principal
dimensions namelyarea/region and economic activity while there is no
discrimination inroad transport(by residency or economic activit¥))The
analysis for each sector therefore is presentesgprarate sub-parts with their
respective summary and suggestifrikhe report finally ends in a pedagogical

epilogue.

%2 However, like any protected industry, there is alwayielihood of the protected being
unwilling to let go the protection. In certain casesrethe protector may be unwilling to let
go his / her (strangle) hold, leading to stunted growth arket / industry. In larger (societal)
interest, it is perhaps desirable that the infant (pradg@aetgrows its parasitic disposition.
Further, just as a parent nurtures its progeny, governmeniisl \werhaps do best to let the
infant roll off on its own, and disallow prospects for (paiagrowth) dependence.

% This is not strictly true, as certain groups do enjogsilised road transport service.
However, the discrimination essentially has a social dgioe.

% Sectioning and numbering of figures and tables are alsaliggd for each sub-part.
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Part Il A: = Power

Introduction

Power sector in most states of India has beconmecal fdrag. Several

state governments have therefore initiated meadoreontain its perverse

influence. On March 21, 2000, the Government ofaR&jan approved a

provisional Financial Restructuring Plan of thetestagower sector and drafted

a provisional transfer scheme. On July 19, 200(R @ocomplished the first

major reform milestone by notifying “Rajasthan Pow®ector Reforms

Transfer Scheme 2000” and thereby restructuredvésically integrated

Electricity Board (RSEB) to form 5 successor com@snnamely gee

Rajasthan Power Sector, 2005):

a)

b)

d)

Rajasthan Rajya Vidyut Utpadan Nigam Limi@®VUN) to manage
the electricity generation business of erstwhil&ERS

Rajasthan Rajya Vidyut Prasaran Nigam Limif@\VPN) to manage
the electricity transmission and bulk supply busmef erstwhile
RSEB. In addition, RVPN owns Rajasthan’s capacligre in the
shared power stations of BBMB, Chambal Complex, Satpura.
Jaipur Vidyut Vitran Nigam Limite@aipur DISCOM) to manage the
electricity distribution and retail supply businedserstwhile RSEB in
Alwar, Bharatpur, Jaipur city, Jaipur district, Bay Kota, Jhalawar,
and Sawai Madhopur circles.

Ajmer Vidyut Vitran Nigam Limite@Ajmer DISCOM) to manage the
electricity distribution and retail supply businedserstwhile RSEB in
Banswara, Udaipur, Chittorgarh, Bhilwara, Ajmer,gdar, Sikar, and

Jhunjhunu circles.

% Analogous analysis for certain specific servicesrinking waterandirrigation could not
be pursued on account of unavailability of appropriate data.
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e) Jodhpur Vidyut Vitran Nigam Limite@odhpur DISCOM) to manage
the electricity distribution and retail business esstwhile RSEB in
Sriganganagar, Hanumangarh, Churu, Bikaner, Bardoetpur city,

Jodhpur district, and Pali circles.

The provisional notification was subsequently fisedl by GoR for
transfer of personnel on January 18, 2001 andfean$ assets and liabilities
on January 18, 2002.

Power sector policy in Rajasthan is governed byHleetricity Act of
2003 The Act empowers the government to also support certaitioses /
sectors through certain enabling clauses. MechaniantheAct provide for
charging certain consumer categories, more tharts,co®r example,
commercial sector. The regulator may however seitdi on the tariff bands
and suggest how much more (than cost) to be chargedch the
commercial/industrial sector and how much less ¢ocharged from the

domestic/agricultural sector.

Thus, tariffs vary both byype of consumeais well asconnected load
Table 1categorises states into a broad range of averdges/for power tariff.
In most cases, range (frable ) pertains to (simple) average rate across types
of consumers namely, domestic, commercial, agucailt and industrial users.
While average tariff rates have a wide dispersivaighted average (using
consumption weights by type of consumer) may beifsogntly different éee
for example, the averagealised pricein Tables 5and7 discussed ifBections

3 and4 respectively).
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Table 1:Power Tariffs in the States (paise per KwH; March 314200

States Range

Jammu and Kashmir, Himachal Pradesh, Meghalaya, Assam, 150 - 350
Maharashtra, Orissa, West Bengal

Andhra Pradesh, Bihar, Chhattisgarh, Jharkhand, PunjabtiRajas 351 - 450
Uttar Pradesh, Kerala, Tamil Nadu

Delhi, Gujarat, Haryana, Madhya Pradesh, Karnataka - 8890

Source: Cement Statistic2004, Cement Manufacturer's Association
Notes: KwH (kilo watt hour); 10(paiseequals 1 rupee.

Table 1pertains to comparable tariffs in force as on Masd, 2004,
but in Rajasthan the relevant tariff order is imcto since April 1, 2001.
Subsequently, however, tariffs in Rajasthan hawnbevised from January 1,
2005. Thusrealised price(see, Table bof power is more or less unchanged
between 2001-02 and 2004-05 in Rajasthan. But, raepgble upward
revision can be deciphered in 2005-06 and 2006-07.

Despite upward revision in tariffs, especially ftme (so-called)
subsidised groups, the value of under-recovery flmower sector in the
budget of GoR has risen rapidly. Estimates preseim®art | (Section 4 of
this report suggest that between 1990-91 and 2@0&#dder-recovery from
power grew at a trend rate of 18.51 percent peumnrDuring the same
period, GSDP of Rajasthan grew at 11.18 percentapaum. As a result,
under-recovery from power services impacting thetestoudget has risen
sharply from 0.38 percent of GSDP in 1990-91 td Jércent in 2006-07.

Part | of the report however, concerned itself with powector at
macro level only. Here, we have a micro focus fBwa select services with a
view to derive specific insights for (a) agriculibrelectricity supply in

Kotputli block; (b) Alwar district electricity supy, with special reference to
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Alwar and Bhiwadi cities; and (c) agricultural siypm Sikar and Jhunjhunu
districts. Data supportive of such analysis may éxmv be nuanced. While,
compilation, maintenance, and quality of feederleechnical information
has undergone significant upgradation, accountim@rination especially
concerning finance and costs, is difficult to cobyeat that level. Especially,
information on distribution of assets, employeegilable energy etc. at the
feeder level is, relatively less reliable. In preet energy is collectively
purchased by DISCOMSs. Given the objectives spetifichis study, one can
concentrate only on DISCOM and sub-DISCOM functi¢disengaging from

generation and transmission activities).

For administrative purposes, each DISCOM is sulddiy into circles
(for example, Jaipur DISCOM is subdivided into ¢ighicles namely, Alwar,
Bharatpur, Dausa, Jaipur city, Jaipur district, lalar, Kota and Sawai
Madhopur) that are expected to evolve as individwest and profit centres.
Several functions however, continue to be performatdn aggregated level
and collectively decided, even if differentially pacting the individual
DISCOMs or the sub-DISCOM performance.

Both production and consumption attributes, respelgt summarised
into cost and price factors perhaps contributééoetxplosive growth in under-
recovery. Primal among these has been the enesgyiodistribution. Loss
during distribution indicates inefficiency in serei delivery and results in
lowering revenue yield. This is discussed at agapee@nd DISCOM levels in
the next sectionSection 3analyses averagealised pricefor each DISCOM
and the variation across different consumer categas presented iBection
4. Insights from sub-DISCOM level analysis, forgiaghead-way for micro

focussed specific services are attemptedSection 5 Finally, Section 6
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summarises the broad findings and while concludiegommends wider

appreciation of linkages between various servingbe public sector.

2. Distributional Efficiency

Inefficiency in service delivery is measured by rgyeloss during
distribution of power, and assessed as differeet@den energy available and
energy sold (both measured in Kwi#)Between 2001-02 and 2006-07,
highest distributional loss for Jaipur DISCOM (hefweth JaD) was 39.07
percent in 2002-03. However both Ajmer and JodHpPCOMSs (henceforth
JoD) reported their highest distributional loss2003-04. On an average,
Ajmer DISCOM (henceforth AjD) suffers the highesstdbutional loss of
40.53 percent, with JoD following closely at 40 qet. Average loss during
distribution for JaD is slightly lower at 37.22 pent.

Table 2: Distribution Losses: DISCOMs (percent)

Year Jaipur Ajmer Jodhpur Total
2001-02 38.12 35.76 39.52 37.67
2002-03 39.07 39.70 40.95 39.83
2003-04 37.76 44.48 42.56 41.50
2004-05 37.60 43.58 42.38 41.06
2005-06 37.31 42.08 41.76 40.24
2006-07 33.45 37.56 32.84 34.62

Summary Statistics
Minimum 33.45 35.76 32.84 34.62
Maximum 39.07 44.48 42.56 41.50
Mean 37.22 40.53 40.00 39.15

A feeder renovation programme (FRP) introduced 006207,
facilitated a perceptible reduction in distribudnlosses. For example,
between 2001-02 and 2005-06, for the three DISCQ@Mstogether, average
energy loss during distribution was about 40 per¢gre figures are 38, 41,

% power transmission is undertaken at very high voltagestastielps to check / minimise
transmission losses (assumed to be less than 3 percentgvétowistribution networks in
India usually operate at relatively lower voltages thatdfteted with high energy losses.
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and 41 percent respectively for JaD, AjD and J&o}h JaD and JoD showed
a marked decline in distributional losses in 200éspecially when compared
to their 2001-02 levels. Although AjD reported agker distribution loss in
2006-07 as compared to 2001-02, there is significaduction when
compared with immediately preceding years. Prelamninestimates for later

years also show that FRP is continuing to yieldd#imds.

Average distributional loss in 2006-07 stood atp@bcent suggesting
that FRP has induced almost a 14 percent reduttianerage (over 2001-02
to 2005-06) distributional losses. But, loss redurctis uneven across
DISCOMs. While, JoD reduced its distributional lessy more than one-
fifth, JaD has reduced it by about one-eighth. @quosntly, in 2006-07
distribution losses for JaD and JoD were 33 pereach, while that for AjD
was 38 percent. Further, energy distribution lossag not be uniform within
a DISCOM as well. For example, in Alwar circle (aofethe eight under JaD),
distributional loss was rapidly brought down fro gercent in 2001-02 to 37
percent in 2002-03. There has been a continualawgonent since then and
energy loss during distribution stood at less tA@mpercent in 2006-07.0ne
may however safely assert that between one-thidd tewo-fifths of energy
available does not yield revende. the next section we briefly discuss the
wedge this (non-revenue energy) drives betweer figiced by consumers and
revenue yield for suppliers. Note that, it is thpecific concern that makes the

power sector regulator a key mediator to balaraleesiolder interests.

%It is likely that success in energy loss prevention maexé critically on dispersion and
demand of consuming categories. A deeper analysis highligtiiia aspect is attempted in
Section 5
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3. Price and Revenue Yield

Total revenue realised divided by the total eneaywilable gives
averagerevenue yieldper unit. Revenue realised depends on (@) energy
distributed or sold; and (b) mix of consumers (gathielative energy share of
different consumer categories) facing varying fariSome technical losses
may be unavoidable while stepping-down voltageeioergy distribution, but
the number of such stages before reaching the ¢dmasumer may be crucial.
Perhaps, even pilferage could be significantly Iagdewith fewer step-down
stages. Relatively larger concentration of indastrand commercial
consumers could also improve vyield, provided theylacated distinctively to
detect / prevent diversion. Finally, with no redoitin distribution losses and
/ or no change in relative shares of consumer grgsgy, due to inelasticity of
consumption demand), an upward revision of tamftaild also raise revenue

yield.

Table 3depicts that average yield for JaD was more @& tsistant
between 2001-02 and 2004-05. However, since thlagtrisen significantly
and recorded almost a 17 percent increase. Inasingrields for AjD and JoD
declined continually between 2001-02 and 2004-O&s Ts largely due to
deterioration in energy loss during distributionable 3. In 2005-06, both
AJD and JoD regained the 2001-02 revenue-yieldllewd further surpassed it
in 2006-07, registering seven and 15 percent isereaespectively.
Improvement in revenue yield and average pricasaabn appear largely as a
result of new tariff order applicable from Januar2005.
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Table 3 Average Yield per Unit Available (rupees per KwH)

Year Jaipur Ajmer Jodhpur Total
2001-02 2.1% 2.14 1.9¢ 2.1C
2002-03 2.1¢ 1.9¢ 1.91 2.0¢
2003-04 2.1¢ 1.8¢ 1.8¢€ 1.9¢
2004-05 2.2z 1.87 1.81 1.9¢
2005-06 2.4t 2.13 1.9¢ 2.21
2006-07 2.5¢ 2.2¢ 2.2¢ 2.4C

Summary Statistics
Minimum 2.1¢ 1.8¢ 1.81 1.9¢
Maximum 2.5¢ 2.2¢ 2.2 2.4C
Mean 2.3C 2.04 1.97 2.11

Revenue yield (or even realised-priseglater) could also be affected
if for some reason there are arrears in revenudeatmn. Collection efficiency
iIs a summary indicator for arrears (or dues) onpidue of consumers. This is
estimated as a ratio of revenue realised to enehgyge assessedable 4
shows that for the three distribution companiestpgéther, this ratio averages
above 99 percent. JoD at 97.9 percent has the {omwe=rage collection
efficiency over the period 2001-02 to 200630Payment arrears thus do not
appear as a problem for the DISCOMSs.

Table 4: Collection Efficiency (percent)

Year Jaipur Ajmer Jodhpur Total
2001-02 100.6¢ 100.4: 98.9¢ 100.1:
2002-03 99.7¢ 98.5¢ 98.07 98.8¢
2003-04 100.2: 98.3¢ 97.8: 98.9¢
2004-05 99.6¢ 98.7: 96.4¢ 98.4¢
2005-06 99.2¢ 98.9¢ 96.3¢ 98.3¢
2006-07 99.5¢ 100.6: 99.7¢ 99.9¢

Summary Statistics
Minimum 99.2¢ 98.3¢ 96.3¢ 98.3¢
Maximum 100.6¢ 100.6: 99.7¢ 100.1:
Mean 99.8¢ 99.27 97.9( 99.17

Realised Price
Total revenue assessed when divided by the totabgrsold gives the

averagerealised price per unit of power. Under (normal, free) market

% However, collection efficiency may vary at sub-DISCOdl or at circle level perhaps
significantly depending on the dominant consumer category irtititde. SeeSection 4and5
on energy share of consumer categories.
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conditions (of perfect competition) average priealisation should depict a
nominal increase (decrease) commensurate with asere(decrease) in
nominal costs. In regulated pricing regimes howgwere may also expect
average price to be constant or even declining ogdrin specified intervals
of time.

Under the extant system, incorporating an eleméntrass-subsidy
(across sections / groups of consumers), average (trenceforttprice refers
to realised pricg should be closely linked to the weighted averafgeriffs as
determined (from time to time) by the regulatPrice in JaD is significantly
higher than that in AjD or JoD. Even minimum prineJaD, between 2001-02
and 2006-07, was higher than average price in A kD Table 5.

Table 5: Average Realised Price per Unit Sold (rupees per KwH)

Year Jaipur Ajmer Jodhpur Total
2001-02 3.48 3.32 3.27 3.36
2002-03 3.56 3.35 3.29 3.41
2003-04 3.52 3.40 3.31 3.42
2004-05 3.57 3.35 3.26 3.41
2005-06 3.94 3.72 3.54 3.75
2006-07 3.91 3.63 341 3.67

Summary Statistics
Minimum 3.48 3.32 3.26 3.36
Maximum 3.94 3.72 3.54 3.75
Mean 3.66 3.46 3.35 3.50

Between 2001-02 and 2004-05, average price in JaPfive percent
higher than price per unit in AjD, which in turn svewo percent higher than
that for JoD (328 paise per unit). Consequent uthennew tariff schedule
effective from January 1, 2005, average price i, Jor the period 2005-06
and 2006-07, has risen by 6 percent to 347 paiseié Average price in

% Normally, a scheme of tariffs should enable (ensure) wehient of the objective of
minimal basic provisioning as well. Pricing by a discrimimgtmonopolist could then be
based on a careful balancing of willingness to pay as wabidisy to pay principles.
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JaD is seven percent higher than in AjD, whichumtis six percent higher
than that for JoD.

Thus, average prices in JaD and AjD between 200&#@b 2006-07
are 11 and 10 percent higher than the respectiverage prices for
corresponding DISCOMs over the period 2001-2 to4208. Average for
DISCOMs however, hides the wide range of pricesdduy various categories
of consumers, as well as consumer category-wiséerdifices across
DISCOMs. This is discussed in detail in next settiout note the price mark-
up [defined as (Realised Price per Unit — RevenigddY/ Revenue Yield] in

Table 6
Table 6: Price Mark-up (percent)

Year Jaipur Ajmer Jodhpur Total
2001-02 37.70 35.50 40.17 37.60
2002-03 39.20 40.58 42.09 40.49
2003-04 37.63 45.40 43.82 42.12
2004-05 37.80 44.30 44.41 41.95
2005-06 37.78 42.68 43.88 41.22
2006-07 33.76 37.17 33.01 34.66

Summary Statistics
Minimum 33.76 35.50 33.01 34.66
Maximum 39.20 45.40 44.41 42.12
Mean 37.31 40.94 41.23 39.67

ComparingTables2 and6, one may note that mark-up percentage is
more or less synchronised with proportion of endagg during distribution.
While a reduction in distribution losses subsequentnplementation of FRP
has helped raise revenue yield for the DISCOMsfftaggulation has also

helped to check price mark-up over revenue yield
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4. Prices Faced by Consumer Categories

Price paid includes certain fixed charges, apamnfenergy charges
based on a tariff rate and in proportion to thenjua of energy consuméd.
In most cases consumers face certain minimum (@m pvesumptive) charges.
Energy charges determined by the regulator are difgmguished by certain
qualitative characteristics of supply (like higimsen, HT / low tension, LT).
Table 7shows the estimated average price per unit of pgwetaposed with
tariff (energy charges as prescribed in relevarnitf tarders) rates for the
respective consumer categories. Rate changes aitingome restructuring of
tariff, impacts the price for various consumer gatees differently ¢ompare
cols. 4 and 7).

“0 Prices faced by consumers may be significantly diffefrom the ostensible per unit energy
charges described in tariff orders. For example, theae islement of electricity duty and / or

an element of service tax. There is also a rent for commeai a meter rent. Again, there may
be some distinction by geographical segmentation (ruralrleany and consumption slab

(above or below a particular number of units of energy).
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Table 7: Prices and Tariff Rates for each Consumer Categorgd paar KwH)

Category® Price Tariff Rate Price Rank®
2001- 2006-  Change  2001- 2006-  Change  2001- 2006-
02 07 (per cent) 02 07 (per cent) 02 07
1 2 3 4 5 6 7 8 9

Domestic 338 439 29.88 275 350 27.27 5 8
Non-Domestic 615 610 -0.81 490 490 0.00 15 16
PSL 637 566 -11.15 330 375 13.64 16 15
AGR-M 156 201 28.85 90 110 22.22 2 2
AGR-F 103 132 28.16 1 1

AGR-N 275 445 61.82 275 340 23.64 3 9
AGR-P 357 375 5.04 165 210 27.27 6 4
IND-S 497 485 -2.41 344 350 1.74 14 14
IND-M 469 480 2.35 372 375 0.81 13 13
IND-L 451 458 1.55 401 401 0.00 10 11
PWW-S 424 421 -0.71 344 350 1.74 9 7
PWW-M 465 446 -4.09 372 375 0.81 11 10
PWW-L 465 480 3.23 401 401 0.00 12 12
Mixed 416 399 -4.09 372 375 0.81 8 5
Traction 409 408 -0.24 401 401 0.00 7 6
Total 336 367 9.23 4 3

Notes: @: Consumer categories include, domestic, non-damegublic street lighting (PSL),
agriculture metered (AGR-M), AGR flat rate (AGR-BGR nursery (AGR-N), AGR poultry (AGR-P),
industry-small (IND-S), IND-medium (IND-M), IND-lge (IND-L), public water works-small (PWW-
S), PWW-medium (PWW-M), PWW-large (PWW-L), Mixeddafiraction;Price relates to average for
a given consumer category across DISCOWNew;ff rate relates to JaD. JoD and AjD also utilise an
identical tariff schedule. Normally, each categofyconsumer faces multiple tariff rates depending o
the slab / range of consumption. Figures repontear unit (energy charges / or variable) taaferfor
the highest slab. #: Tariff order effective fromrAdl, 2001 to December 31, 2004. *: Tariff order
effective from January 1, 2005. $: Ranked by ascgnaagnitude ofealised price

Of the 15 categories of consumers, the highestageeprice in 2006-
07 is faced by non-domestic consumers (shops asmdrs establishments)
followed by public street lighting, with flat rasgricultural consumers facing
the lowest price. Over the period 2001-02 to 20064tat rate agricultural
consumers continue to face the lowest price acEBISCOMs. Domestic
consumers appear to face the median price. But gévemedian is almost 20
percent higher than the average price across carsum 2006-07. On an
average, for the three DISCOMs in 2006-07, the marn price is about 4.6
times the minimum price. But, the picture is notfamm across time or across
DISCOMs. For example, in 2001-02 for all DISCOMst pogether, public
street lighting faced the highest price. Both Jald aoD reported the highest
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average price for PSL, but the price for PSL in Ajias ranked seventh
highest among the 15 consumer categories. It maped that charges for

this are generally paid by local bodies.

Certain peculiarities contravening commonly helews are observed,
for example, of the three categories of industt@sumers (small, medium,
and large), the highest price is faced by smalligty units and the lowest by
large units. But, there is significant uniformity prices faced by industrial
consumers across DISCOMs. In contrast, of the tleegegories of public
water works, while small PWW face the lowest prineall years, medium
sized PWW face the highest price in some intermityears. Next, out of four
categories of agricultural consumers, flat rategaty faces the lowest price
with metered consumers facing the next higher prigt, prices faced by

nursery and poultry based agriculturalists areiaamtly higher.

The estimate of coefficient of variatibrfor prices, across consumer
categories, however shows that its value has detletween 2001-02 (0.36)
and 2006-07 (0.29). This is indicative of some wtdun in degree of price
discrimination between differing consumer categorieThis is also

commensurate with a graduated move to reduce stdssdisation.

Cross-Subsidy between Consumer Categories

Assuming revenue neutrality at an aggregate levess-subsidisation,
if any, can be gauged by analysing two ratios ngr(@l) energy share; and,
(b) value share for the different consumer categomtnergy shareof a
consumer category relates to the proportion ofl teteergy sold to that
category. Analogouslyyalue shareof a consumer category relates to the

proportion of energy sales revenue from that categid for any category

“I This is estimated as a ratio of standard deviation nmaf a set of observations.
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energy share exceeds value share, then the particaitegory is cross
subsidised by one for which value share exceedenrtrgy share. On an
average, a little less than one-quarter of totargy sold goes to large
industrial users, and a little more than one-thgddirected to agricultural
consumers (that are, for the state as a wholegelivalmost equally between
flat rate and metered consumers). Less than otiediftotal energy sold goes
to household consumers. Thus four out of the 18goaies account for more
than three quarters of total energy sold, but tltesgribute only two-thirds of

total revenue realised.

Table 8 Proportion of Energy Consumed and Sales Revenue Contributed
by each Category (percent)

Category Energy Share Value Share
2001-02  2006-07 2001-02 2006-07
Domestic 20.52 18.77 20.64 22.48
Non-Domestic 6.21 6.28 11.37 10.44
PSL 0.63 0.66 1.19 1.01
AGR-M 4.89 16.14 2.27 8.85
AGR-F 25.43 17.05 7.77 6.13
AGR-N 0.35 0.03 0.29 0.03
AGR-P 0.16 0.02 0.17 0.02
IND-S 3.29 2.86 4.86 3.78
IND-M 4.79 554 6.69 7.25
IND-L 23.98 23.25 32.17 29.02
PWW-S 2.23 2.32 2.82 2.67
PWW-M 0.95 0.76 1.31 0.93
PWW-L 2.34 2.15 3.24 281
Mixed 2.56 2.79 3.17 3.04
Traction 1.67 1.40 2.04 1.56
Total 100.00 100.00 100.00 100.00

A closer inspection reveals that in the year 2006eit of a total of 15
categories only two agricultural categories namalIBR-M and AGR-F have
value shares lower than their corresponding enshgyes. Further, between
2001-02 and 2006-07 for the two categories togettwile energy share
(Table § increased by about one-tenth (from 30 to 33 p#jcealue share
increased by about one-half (from 10 to 15 percenbe remaining two

agricultural categories namelpGR-N and AGR-P have similar magnitudes
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for energy and value shares. Note that in 2006ad7evshare of evelhomestic
(household) category is higher than its energyesfiable 7revealed that, in
2006-07 average price fatomestic category is significantly higher than
average price across all consumer categories. éfurtverage price for
domestic category has risen quite close to avenagee for industrial
category*? Observe that, despite an upward revision in &rifnking of
average price, for all categories put together, fa#len. This portends an

ominous development.

Part | of this report showed that power sector in Ragastis affected
by large under-recoveries averaging more than ar8gmt of GSDP in the five
years between 2002-03 and 2006-07. Indeed undeveses have grown
vertically in last few years reaching 1.61 per cehtGSDP in 2006-07.
Preceding discussion reveals that, revenue undexeey from consumer
categories that benefit from (ostensibly) loweriftaris inadequately
neutralised by excess recovery from consumer cagsgtacing higher tariffs.
One may therefore conclude théte system of cross-subsidisation in the
power sector is fairly ad-hodNVe touch upon this briefly in the next section,
where we discuss the rank correlation coefficiemtréalised priceof energy

for different consumer categories between (a) yeans (b) regions / circles.

Assuming no production inefficiency, relative to arbitrarily chosen
benchmark consumer category, some consumer gro@ys appear to be
subsidised. This assertion could be justifiableoly one can analyse a
scenario that (a) adjusts for cost escalation/negefoss from delivery

inefficiency; and (b) allocates various cost conmgrue for the different

42 Disparity (inequality) between energy intensity and valotensity, arising out of
differential prices faced by different consumer gatées, measured as Gini co-efficient shows
a decline from 0.27 in 2001-02 to 0.22 in 2006-07.
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consumer categories. The latter exercise may becisdly involved and is not
considered herg

There apparently are significant opportunitiesréarenue increase and/
or cost reduction. If energy loss during distribaticould be effectively
channelled to the final consumer (assuming thatetlexists unmet energy
demand) at the average price, then additional revenobilised far exceeds
the estimate of budgetary under-recovery in eacth®fyears between 2001-
02 and 2006-07. Alternatively, if one assumes thate is no unmet demand,
then there is little scope of raising revenue, distributional loss elimination
would also mean that there would be huge savingsasts in purchase /
production of power. In reality complete eliminatiof distributional loss may
be impracticable. If distribution loss in 2006-0utd be pegged at 20 percent
instead of the actual 35 percent, then the DISC@Mdd have sold another
44810 lakh KwH of energy. At the prevalent averggee this could yield
approximately Rupees 1644 crore amounting to 72goérof under-recovery

in power sector, for that year.

5. Sub-DISCOM Level Analysis

Micro study at sub-DISCOM level could be helpful identifying
certain key areas of action. At this level, som&adalating to energy sold,
sale revenue, and cost components were collatddédpllowing, namely: (a)
Alwar city; (b) Alwar circle; (c) Kotputli / Jaipudistrict circle (JDC); (d)

Sikar circle; and (e) Jhunjhunu ciréfeRelatively clean and complete data is

3 For example, in 2006-07 value intensity of domestic categaryesled its energy intensity.

One may be motivated to believe that instead of beingswissidised, domestic category
may be a cross-subsidising sector.

4 Sikar and Jhunjhunu circles come under AjD, while the otheseshoircles fall under JaD.

Detailed analysis is limited due to some errors in data.
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available only for Sikar circl&. For this circle,Table 9reveals that average
price for commercial (non-domestic) category was ténes that for flat rate
agricultural consumers in 2001-02. By 2006-07, tht® had declined to 4.1.

Table 9: Average Price, Energy and Value Share by Consumer Catefarie

Sikar Circle
Category Average Price (paise Energy Share Value Share
per KwH) (percent) (percent)

2001-02 2006-07  2001-02 2006-07 2001-02  2006-07
Domestic 376 464 15.56 13.13 26.62 22.56
Non-Domestic 721 641 3.12 3.20 10.26 7.59
PSL 674 475 0.29 0.31 0.88 0.55
AGR-M 154 223 13.65 27.53 9.56 22.76
AGR-F 108 155 55.75 43.30 27.34 24.81
AGR-N 367 693 0.22 0.03 0.38 0.07
AGR-P 371 553 1.31 0.01 221 0.02
IND-S 590 506 2.27 2.00 6.10 3.75
IND-M 502 506 1.32 1.36 3.00 2.54
IND-L 528 493 1.62 3.73 3.90 6.82
PWW-S 434 417 4.00 3.93 7.90 6.07
PWW-M 447 445 0.34 0.33 0.69 0.55
PWW-L 452 468 0.18 0.12 0.37 0.21
Mixed 459 449 0.37 1.02 0.78 1.70
Total 220 270 100.00 100.00 100.00 100.00

While price range has narrowed between 2001-022806-07, rank-
order of prices across consumer categories hasualdergone a change. The
rank correlation co-efficient for price of energgtiveen 2001-02 and 2006-
07, for the various consumer categories in Sikanleciis 0.43. Rank-order of
price for a given year for various consumer catiegoiin different circles also
differs significantly. For example, rank correlati@o-efficient of prices in
2006-07, for various consumer categories in Sikarlecand all DISCOMs

combined, is only 0.57.

5 Data for Jaipur district circle is also clean butki the relevant cost details. Cost
information is also missing for Alwar city and Alwaraes. Jhunjhunu circle data although
complete, appears to have a few errors. Errors areapisarent in data for Alwar city and

Alwar circle. This section may however, be suitably ified after correcting for errors and

data-gaps.
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On comparinglables 7and?9, it is found that in 2006-07 all (except
four) consumer categori€sespectively faced a higher average price in Sikar
circle than for all DISCOMs combined (or even AjBgricultural consumers
using flat rate power in Sikar circle faced an agerprice that is more than 17
percent higher than average price for correspondsgys of all DISCOMs
combined” Despite this, average price for all categories doetb in Sikar
circle is lower by about one-fourth than that forISCOMs together (or for
AJD). This is because of high energy share of adfical users in Sikar (70.68
percent) that is almost double that for all DISCOddsnbined (33.19 percent,
or for AjD, 36.76 percent).

The proportion of energy sold to AGR-M and AGR-Animned has
increased marginally from 69.4 percent in 2001-@2out 70.8 percent in
2006-07. Although their revenue contribution (vakleare was less than 37
percent in 2001-02) has grown, it was less tharpé@&ent in 2006-07. The
increase in value share has been achieved by p sttaease in proportion of
metered consumption of energy in agriculture thas Imore than doubled
between 2001-02 and 2006-07 (but with less thannoemsurate decline in

share of flat rate energy consumption).

Sales revenue constituted merely 42 percent oibatéd costs for
Sikar circle, in 2001-02. However, by 2006-07 salegenue had risen to
cover almost 60 percent of attributed costs. Betw2@01-02 and 2006-07,
total attributed cost registered an annually conrmped average growth rate
(CAGR) of 4.22 percent per annum. Bpbwer purchasethat constituted
almost 92 percent of total cost in 2001-02, grew kwer rate of 3.43 percent
per annum. Its share has thus declined to abope8&nt in 2006-07T@ble

¢ Three of these are small, medium, and large public watekswand the fourth is public
street lighting.

" Even the metered-agricultural users in Sikar cirafseél an average price that is nearly 11
percent higher than the average for such users of all OMECcombined.
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10). Of the six cost components, the highest CAGRvbenh 2001-02 and
2006-07 is reported for depreciation charges atetast payments at 52 and
61 percent respectively, but their respective priopo in total costs is

relatively small.
Table 10 Components of Cost and their Growth for Sikar Cirpker¢ent)

Cost Components 2001-02 2006-07 CAGR, 2001-02 to
2006-07

Power Purchase 91.86 88.45 3.43
Employee Cost 6.15 6.97 6.89
General and Administrative 0.45 0.58 9.46
Expenses

Operating Expenses 1.16 1.36 7.69
Depreciation 0.33 2.21 52.44
Interest and Other Charges 0.05 0.43 60.67
Total 100.00 100.00 4.22

Detailed analysis of the underlying reasons forvieation in growth
trajectories of different cost components is noaldevith here. However,
unlike most other components, cost of depreciai®mma notional value.
Detailed investigation of data relating to JaipulSOOM revealed some
variation in rate of depreciation charged for vasiojears between 2000-01
and 2006-07Table 1).

Table 11: Rate of Depreciation of Capital (percent)

Year 2000-01  2001-02 2002-03 2003-04 2004-05 2085-02006-07
Rate 4.38 5.94 6.39 6.15 5.85 5.77 4.26

While not reliably known, it is likely that similaates are also chosen
for AjD and JoD. It is perhaps desirable to exglijcmention the rationale for

annual variation in depreciation rate.
Inter-regional Comparison

Preceding discussion highlighted the differencesawerage price

arising out of differences in concentration (energlyare) of different
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consumer categories across different circles. $hissection substantiates the
analysis with examples pertaining to (a) a reldyivesterogenous sub-urban
Kotputli / Jaipur district circle Table 12; and (b) a predominantly urban
Alwar city (Table 13.

In 2001-02, price for each consumer category (exé€pR-M and
AGR-F) was lower in Jaipur district circle (JDChathin Sikar circle. AGR-M
and AGR-F in JDC faced energy prices that were 18D 40 percent higher
respectively, than for corresponding categoriesSikar circle. By 2006-07,
however this difference had reduced substantiatlyl? and 2 percent
respectively. Tariff restructuring has had diffarahimpact on other sectors
also, for example, in 2001-02 price of energy fdDIM was 40 percent lower
in JDC than in Sikar circle, but in 2006-07 it westimated to be 13 percent

higher.
Table 12: Average Price Faced, and Energy and Value Shares by(asumer
Category for Kotputli/lJDC
Category Average Price Energy Share (percent) Value Share (percent)
(Paise per KwH)
2001-02 2006-07 2001-02 2006-07 2001-02 2006-07

Domestic 360 471 13.40 9.50 15.62 11.39
gg”m'estic 599 633 8.33 5.23 1617  8.42
PSL 274 397 3.48 1.43 3.09 1.45
AGR-M 200 262 12.72 20.16 8.24 13.43
AGR-F 161 157 25.35 15.18 13.21 6.08
AGR-N NA NA
AGR-P NA NA
IND-S 434 510 4.77 2.61 6.71 3.38
IND-M 303 572 1.28 1.31 1.26 1.91
IND-L 355 475 2401 41.69 27.59 50.40
PWW-S 346 431 3.13 1.36 3.51 1.49
PWW-M 348 465 1.47 0.68 1.66 0.80
PWW-L NA NA
Mixed 443 577 2.05 0.85 2.95 1.25
Total 309 393 100.00 100.00 100.00 100.00

In JDC, price range for energy across consumegoass appears to
have widened between 2001-02 and 2006-07. Howeamergy share of

61



various consumer categories drives the overall agerprice For example, of

the total energy consumed by agricultural consunmerd001-02, only one-

third was drawn by metered consumers. But in 2006almost 57 percent of
agricultural consumption was metered. Further i06207, around 35 percent
of total energy sold was consumed in agricultuexdtar, while nearly 44

percent was taken up by the industries. RecallftirvaBikar circle more than
70 percent of energy consumed goes towards agneulivhile industries

utilise less than 10 percent. As a result, avenagee for all categories

combined, was about 40 percent higher in JDC thaBikar circle for 2001-

02, and the difference has grown to 46 percen006207.

Analogous comparative analysis with data relating Alwar city
provides further evidence for the wide differenneaverage prices faced by
corresponding consumers in different circles. Instmoases the range of
prices, across consumer categories in a circleeappo have narrowed over
years. While there is an upward revision in charfms the seemingly
subsidised sectoilble 13, there is a perceptible decline in the averagesepr

for subsidising categories.

Table 13: Average Price Faced, and Energy and Value Shares by(asumer
Category for Alwar City

Average Price (Paise Energy Share Value Share
Category per KwH) (percent) (percent)

2001-02 2006-07  2001-02 2006-07  2001-02 2006-07
Domestic 337 414 27.95 19.10 21.42 18.19
Non-Domestic 632 605 6.73 4.75 9.69 6.61
PSL 380 435 0.63 0.56 0.55 0.56
AGR-M 208 256 1.30 3.23 0.62 1.90
AGR-F 87 182 3.88 0.21 0.77 0.09
AGR-N 335 NA 0.02 NA 0.01 NA
AGR-P 142 218 0.01 0.00 0.00 0.00
IND-S 492 479 3.18 1.86 3.56 2.05
IND-M 467 466 8.70 6.46 9.25 6.92
IND-L 518 437 38.49 58.15 45.42 58.42
PWW-S 398 410 2.61 1.91 2.36 1.79
PWW-M 504 480 0.49 0.29 0.56 0.32
PWW-L 479 480 1.44 0.63 1.57 0.69
Mixed 406 375 4.57 2.85 4.22 2.46
Total 439 435 100.00 100.00 100.00 100.00
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Between 2001-02 and 2006-07, for Alwar city cir@aergy sold has
grown by about 116 percent, but revenue realisesdghavn marginally lesser
at 114 percent. Tariff restructuring has lowered #verage price for all
combined, by less than one percent. However, dadrgeriod average price
of energy for flat rate agricultural category haxreased by about 110
percent, while that for metered agricultural andmdstic categories has
increased by about 23 percent each. In contrasitage price for large
industrial (IND-L) and non-domestic categories lieslined by 16 and 4
percent respectively. Comparing across Sikar (wdtiminant agricultural
categories) and Alwar city (with predominantly nagricultural categories)
circles the average realised price in the lattar,all categories combined, is
almost 61 percent higher in 2006-07. Thus despmaitorm tariff structure
for the state as a whole, different consuming aaieg in different circles face
significantly differing (effective) prices for eachnit of energy. Subsidy-
incidence analysis across consuming categoriefius significantly more

vexing than what appears from a simple readinguaff structure.

6. Concluding Remarks

Energy sold by the DISCOMs, between 2001-02 and6Z0Q has
grown at 7.56 percent per annum. JoD reported itifeebt average increase in
sale of energy at 9.54 percent per annum followgdJaD and AjD
respectively at 9.17 and 4.08 percent per annunweider, average price
during the same period has the slowest growthinadeD at 1.19 percent per
annum. Average prices in JaD and AjD grew at sigaiftly higher rates of
respectively 2.61 and 2.19 percent per annum. D620 average price of
energy for JaD, AjD and JoD respectively was 3%3,3and 341 paise per
KwH.
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Unit price of energy varies significantly acrossnsomer categories
and average price depends critically on the propoxf energy consumed by
different categories. The ratio between the maximigmon-domestic) and
minimum (flat rate agricultural) price in 2006-07asv4.6 for DISCOMSs as a
whole. In that year, agricultural categories consdmore than one-third of
energy sold while non-domestic category consumed than six percent.
Importantly, there has only been a (desirable) matglecline in energy sold
to flat rate agricultural category. In comparis@mergy sold to metered
agricultural category has shown the highest ratanofual increase (about 35

percent per annum). Thus, share of energy towaydsudture has grown.

Increase in share of energy directesgtbsidisecconsumer categories
(with relatively lower revenue yields) negated miesthnical gains from FRP
(in terms of energy supply efficiency or reductiondistributional losses).
Financial losses for the utilities (and consequemider-recovery in
government budgets) have therefore continued te. riRevenue gap
(difference between cost and sales) in 2006-07DfSICOMs as a whole, was
87 paise per unit. However, there is substantialatian in this gap across
DISCOMS that for 2006-07 were 57, 118 and 93 ppieunit respectively
for JaD, AjD and JoD.

There is apparently a presumption about the siudesidhnd subsidising
sectors. Per unit energy charges as prescribetientariff order (and that
engages most regulators’ attention), are at sigamfi variance with per unit
price of energy (that includes other fixed chardgasgd by consumers. Such a
specification betrays the objective of cross-subaitbn. Moreover, the extant

tariff structure does not appear to promote optiemrgy use / consumption.
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The basis for current categorisation and the rat®rbehind tariff
distinction needs careful justification. Especialffort must be made to
elucidate any equity / efficiency objectives thagégte may serve. Increased
awareness of existing price discrimination contllyuaises pressure against a
cross-subsidising regime. It is hardly surprisihgrt, that the power sector
regulator finds it difficult to raise tariffs foindustrial and commercial
consumer categories. The maximum to minimum pite was almost six in
2001-02. The differential was wider in the pastt bas been gradually

narrowed in the last few years.

Tariff differential has likely pushed out severaigh value’ consumers
who find it cheaper to arrange for alternative baptpower (and with
improved quality of supply), rendering the publiecr power companies
more exposed to commercial risk. One needs to bereathat it becomes
difficult to woo back customers that may have imedrhigh (and sunk) capital
costs to take up captive generation. These conswaggories perhaps
facilitate greater stability in demand. It is tHfere of grave policy immediacy
to prevent this erosion of ‘value’ consumers, batrenimportantly, it may be
detrimental to the cause of environment if suchtigapgeneration uses non-

renewable sources of energy.

Tractability of public expenditure and its incidenemay be better
assessed by strengthening accountability at sulGDMN level. For example,
it is likely that both capital and operational codbr a diffused rural
(predominantly agricultural) distribution network agn be significantly
different from a dense urban netwoday, in terms of population served, or in
terms of area of economic activity served). Thisuldoenable improved

assessment for (regional) distributional impactagfricultural) power subsidy.
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In this regard, it is also desirable to rationalesed streamline accounting

practice for depreciation charges that reflectenirconsumption of assets.

The extant tariff structure has wider (sometimestricental)
repercussions as tariff categories encompass htghriediate consumers and
final consumers. That is, current categorisatioscritninates (perversely)
between power used production(of good or serviceay, water for irrigation
or for drinking), and power used monsumption(of that good or servicé).
Tariff prescribed for power used in productionjrismost cases higher than
average cost. Consequently, this raises input ¢os{public sector) producer
of (irrigation) water. In contrast, power used fmnsumptionof water (for
irrigation on farms) faceagricultural rate that is significantly lower than
average cost5. Further, despite characterisation of irrigationaaseconomic
service (to be administered along commercial lingajer for irrigation is
priced substantially below its average productiosts. This fosters overuse

and / or misuse of both water and power on farms.

Next, cost of production of (irrigation) water and structure differ
significantly depending on the technology of pramsng, say whether it is
canal irrigation or lift irrigation. While, not airéct concern of this section of
the report, it is likely that irrigation subsidy gnhe disproportionately higher
in areas or districts with greater reliance on lifigation. It is hardly
surprising then that irrigation sector recordedyv@gh under-recovery for the
last several years that averaged 0.88 percent &fFGi&tween 1990-91 and
2006-07 ¢ee Part lof this report).

“8 Price discrimination may be introduced if there are jiadtié grounds to discourage use of
power in production activities and promote use of power in consomactivities.

“9 power used at the point of consumption of drinking wéees varying tariffs that may be
domestic, industrial or commercial rates, depending on thefisppoint of consumption. In
the absence of a round the clock drinking water servicegrale consumers may feel
compelled to install pumps to draw / suck out water fromwiiier distribution network.

66



Finally, power used in production and supply oinkling water faces
industrial tariff rate, and constitutes the largéstiore than 60 percent)
component of cost for the service. Current tarifftegorisation presents
another dilemma where drinking water is charaaerias a social service
(when satisfaction of minimum needs predominatest @mncerns). But,
charging of industrial tariffs (that are highernhaverage costs) raises the cost
of production of an admittedly essential commodmart | of this report
argued that cost under-recovery in drinking watsvises could be reduced
by raising revenue from increased supply througmimmsation of non-
revenue water. Preceding discussion suggests tisatuader-recovery could
also be reduced by saving on costs if tariff rategower used in production

of drinking water respects the social dimensiooutput.
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Part Il B: Road Transportation

1. Introduction

Set up on October 1, 1964, the Rajasthan State Roadsport
Corporation (RSRTC) is now in its #4year of service. Over years, the
number of vehicles under its operation has registenore than ten-fold
increase (10.5 times from 421 in 1966-97 to 4422006-07) with a similar
magnitude of increase in staff strength (10.6 tirfresn 2047 in 1966-7 to
21798 in 2006-07). The number of depots increasmu hine to 50, and the
number of passengers per day utilising its sernieessincreased more than 35
times (from 0.31 lakh to 10.89 lakh). The total @ed distance increased
almost 36 times from 167.83 to 6055.48 lakh kilomeebetween 1966-97 and
2006-07. The corporation often generated some wsinphtil 1996-97. Since
then however it has been in deficit, although theual deficit appears to be

diminishing in the last couple of years.

RSRTC operates on nearly 2800 routes. Of theseg #pecific service
routes namely, Jaipur-Delhi, Ajmer-Merta and Citaisport Service (CTS)
are subjected to detailed investigation héie.the year 2006-07, these three
routes together contributed about 5.48 percent p#rational revenue and
entailed 5.19 percent of total cost of RSRTC. la tiextsection we briefly
document user charges or fares across states owomgacable basis.
Production subsidy (if any), in the extant casesraes to the public sector
corporation. This may alternatively be interpretedthe cost of public sector

inefficiency. Total units supplied as a ratio ofalounits targeted, can be a

%0 The analysis is limited to public service from only fheblic sector. These routes however,
are also serviced by private operators, and it is perbafe to also assume that private sector
operators generate profits.
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probable measure for distribution/supply efficiefcection 3presents a
crude measure of distributional efficiency in seevidelivery. Production
(input use) inefficiency may be identified, crudeby analysing the structure
of costs. Change in this structure over time, oftevvides some cues on the
relative direction of efficiency. These are disatkssn Section 4 Average
realisation per unit of service suppligdwhen compared against average
expenditure per unit produced, gives a rough estinod the consumption
subsidy?® This is analysed irBection 5before presenting some concluding

observations irBection 6

2.  Fare Rates for Road Transportation Service

User charges for ordinary road transportation sessare summarised
in Table 1 It is observed that there are significant diffexes across states in

fare rates for ostensibly similar services.
Table 1: Gross Fares in Road Transport, 2002-03 (paise per pass&logeetre)

States Range

Jammu and Kashmir, Bihar, North Bengal STC, Tripura,

Tamil Nadu, Karnataka KSRTC 20-30

Andhra Pradesh, Orissa, Calcutta STC, South Bengal STC,
Manipur, Nagaland, Kerala, Gujarat, Maharashtra, Madhya 30 - 40
Pradesh, Rajasthan

Assam, Himachal Pradesh, Punjab and PEPSU RTC, Uttar

Pradesh, Haryana 40 -50

Mizoram, Sikkim > 50

Note: Gross fare includes passenger tax. Fares pertaordmary’ bus service. The categorisation or
choice of range is based on visual inspection #skdntervals may not be uniform.

Source:  Ministry of Shipping, Road Transport and Highwa@overnment of

India.

*1 This however may be an underestimate, as it precladsgsiation where the target itself
maybe defined significantly below the technical capacity.

*2 This is estimated by dividing total (gross) collectidm®tigh bills / demand with total units
recorded in those bills.

%3 This is likely an overestimate, as it subsumes produstibsidy.
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Most road transport corporations however, also rekteervices of
different quality (express, deluxe, air-conditiopddr discerning travellers.
Charges for these are normally set in some multypégportion of ordinary
service. Tariff fixation along with other specifiaans relating to work

conditions, influence the financial and operatidmadlth of public services.

During the period between 1966-97 and 2006-07, woes price
index for urban non-manual employees (CPI (UNMERI,R2006-07) has
jumped almost 18 times from 146 to 2599 (1960: 18@)the fare rate for
ordinary services of RSRTC has also increased alfbtimes (from 2.5 to 46
paise per kilometre)lable 2presents changes in tax inclusive fare rate in the

last few years.

Table 2:RSRTC fare rate, paise per seat per kilometre

Class 14-01-1999 31-07-2005 09-09-2005 02-04-20066-01-2006
Local 33 36 38 40 46
Express 40 43 45 47 50
Semi Deluxe 46 50 55
Deluxe 67 75
AlC 120 125
CTS 40.23

Source: Personal Communication

Ticket cost includes fare, toll t&and insurance costsFare consists
of basic charges and a tax component. The latt@poaent had risen to 35
percent in 1973 (from 12.50 percent in 1959) oideakarges.

% The toll tax structure in Rajasthan is as follows:

. Rupee 1: If fare between 20 — 40 rupees with one toll staiakg(enroute
. Rupees 2: If fare more than 40 rupees, and only onst&tibn enroute
. 2 * Number of tolling stations: If fare more than 40 rupees

%5 Insurance includes medical and life cover components wlithwfing premium charges:
. Rupee 1: If fare between 16-23 rupees,
. Rupees 2: If fare higher than 23 rupees.
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3. Distributional /Supply/ Delivery Efficiency

Distributional (or delivery) efficiency is measured by quantity of
goods and services made available (or consumed) rasio of quantity of
goods and services targeted (or produced). In n@aportation this may be
measured as a ratio operated distancéo scheduled distanc®r a specified
route® Thus supply efficiency here is in the nature ofjéa achievement.
Table 3presents this measure for two years, for threeifspeoutes analysed
in this report. Note that there may be multiplagiadative) routes between the
terminals with differing route-lengti%.Further, we assume no qualitative
difference between the depots in terms of inputsed or service produced.
For examplePeluxedepot runs only air-conditioned service on Jaiprelhi
route, whileJaipur depot offers only regular (ordinary) service oatthoute.
The distance in the former is 281 kms, while in fdiger it works out to 286

kms.

° This is different fromproduction efficiencythat may be based on cost minimisation or
minimum input use, ocapacity utilisationthat could be based on installed capacity.

" Note that ratio of operated trips to the number of schedtifesihay also yield a similar
result, if there is only a unique route between two teasi

°8 Further, there may be (several) other routes wherefthenaentioned terminals constitute
merely a branch of the whole path. These are howevarnnassto constitute only a small
fraction of service on that route and, ignored.
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Table 3:Distributional Efficiency (percent)

2005-  2006-
Route —Depot (Route length(s)) 06 07

Jaipur — Delhi 95.43 97.87
Deluxe (281) 98.81 98.97
Jaipur (286) 93.82 97.25

Ajmer — Merta 95.18 91.45
Ajaymeru (90) 97.43 91.12
Nagaur (72, 80) 90.94 93.62

City Transport Services (CTS) 91.81 91.16
Jhalana Dungri 86.76 88.38
Sanganer 94.00 91.85
Vidyadhar Nagar 89.36 90.90

RSRTC 98.43 98.90

Source: RSRTC, MIS Data.

Supply efficiency ratio for RSRTC as a whole, w&s43 and 98.90
percent respectively for the years 2005-06 and 106t is observed that, all
three services analysed here yield a ratio thahian average lower than that
for RSRTC as a whole (service between Jaipur aridi rem Deluxe depot
being the only exception). The ratio for Jaipur elli) service averages above
95 percent. Of the three services analysed her8, i@ports the lowest ratio,
but even that averages above 90 percent, excemefmices from Jhalana
Dungri depot (that reports a ratio lower than 9@ceet in both years). Note
that this ratio is a summary indicator f@liability of service and needless to

add that efforts should be made to continuouslyraw upon this.
4. Cost Structure
Employees’ compensation constituted less than 28epé of total

costs in 1964-65. This proportion rose to nearlyp8&ent by 2004-0%and in
2006-07 constituted almost a third (32 percent)atél costs. Employees’

% Classified adixed costsits proportion in total costs should ideally decline wittréase in
the scale of operations. This indicates that a substamtiaponent may indeed be variable.
The classification does not appear to be following ustahemic characterisation.
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compensation thus forms a major component of tatats of RSRTC apart
from fuel costs. In 1964-65, cost of diesel constiompaccounted for less than
a quarter of total costs. This proportion had besimg slowly and reached
about 31 percent in 2004-05, but by 2006-07 it edrip almost two-fifths (38

percent) of total costs.

The surge in fuel cost component is largely dua 8harp movement
in the price of diesel (especially there has beequent upward revision in the
last couple of years). This could only be margialieutralised by
improvement in fuel efficiency of vehicles. The poration averaged 4.80
kilometres per litre in 1965-66, but this fell spigrto 3.99 kilometres per litre
by 78-79. It attained a peak of 5.09 kilometres Igez in 2005-06, but has

again declined to 5.00 kilometres per litre in 206

Analysis of cost structure helps identify critigaputs. In the extant
case, these are fuel and labour that together itatest almost 70 percent of
total costs in 2006-07. Prices of these inputs adeninistered by the
government but more importantly, these are sedsetratcheting-up. Another
component of cost to RSRTC and, also a policy toothe hands of the
government are taxes. The sum of special roadiriges-state tax and Motor
vehicle tax borne by RSRTC,constituted 16.08 percent of total costs in
1992-93. This declined to 9.26 percent by 200640¥s however, apparent
that a continually larger fraction of total coste @etting out of the grips of
RSRTC. Thus cost structure alone may be insufficienguide measures to
improve operational efficiency. Other factors imfhcing efficiency of

operations relate to the policy environment thaeeines the contours for

® These are taxes specific to road transportation cerwnly. There are however, taxes
inherent in other inputs. For example, tax on diesel ithancluded in the cost of diesel
consumed by RSRTC.
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economic activity of various economic agents. Safndese are discussed in

the concluding section.

5.  Cost under-recovery

A rough estimate of consumption subsidy (assumirfficient
production) or, more appropriately under-recovergast, may be derived by
comparing average realisation per unit producedniegs per kilometre)
against average expenditure per kilometre. Whitaieg (revenue realisation)
per kilometre is readily available by specific resit expenditure data is not
available at a similar level (but is available ority depots as a whole).
Expenditure of a depot constitutes of fixed cosis @ariable costs. Allocation
of fixed cost on a particular route could be basedthe proportion of
scheduled kilometres (that is, scheduled kilometmresa given route divided
by scheduled kilometres for the whole depot). Agalgsly, variable costs on
a particular route may be allocated based on tlgpagption of operated
kilometres (that is, operated kilometres on a givaute divided by operated
kilometres for the whole depot). The apportionexied and variable) costs are

added up to arrive at total costs (expenditured specific route.

Normalising expenditure and earnings both, to p@netre terms
facilitates comparability between different spaeciiervicesTable 4presents
these for the routes as a whole, and for the robyegach serving depot.
RSRTC reported cost under-recovery to the extent7 oAnd 5 percent
respectively for the years 2005-06 and 2006-07, Bost under-recovery in
CTS increased from 14 to 18 percent despite siamfi (almost 30 percent)

improvement in operating revenue per kilometre ftimalana Dungri depot.
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Table 4:Revenue and Cost in Rupees per Km., and Under-recové&grcent

Route —Depot (Route Op. Rev. Per Km. Tot. Cost Per Km. Under-recovery

length(s)) 2005-06  2006-07 2005-06 2006-07 2005-06 2006-07
1 2 3 4 5 6 7
Jaipur — Delhi 27.60 30.80 15.52 18.27 -78 -69
Deluxe (281) 55.02 58.37 14.57 21.13 -278 -176
Jaipur (286) 13.80 14.83 16.00 16.61 14 11
Ajmer — Merta 10.17 12.32 15.88 17.53 36 30
Ajaymeru (90) 10.67 12.84 16.10 17.70 34 28
Nagaur (72, 80) 9.15 9.00 15.43 16.38 41 45
City Transport
] 16.05 16.21 18.73 19.81 14 18
Services (CTS)
Jhalana Dungri 10.31 13.40 18.45 18.82 44 29
Sanganer 17.56 17.71 18.48 20.27 5 13
Vidyadhar Nagar 14.66 14.80 19.19 19.42 24 24
RSRTC 14.34 15.51 15.34 16.41 7 5

Notes: Km.: kilometres; Op. Rev.: operating revenue;.Ttital; Estimates are based on operated
(or actual) kilometre& Negative under-recovery denotscess
Source: Same asfable 3 and Monthly Progress Report, RSRTC, March isafe3005-6 and

2006-7.

Cost per kilometre (compammlumns 4and5) increased for all routes

and offset most of the gains from improved reveraadisation ¢olumns 2and

3). There is a sharp rise in costs of Sanganer degobmpanied by only a

marginal increase in average operating revenueo\Reg rate on Ajmer-

Merta route has improved, but the gains have beental its operations from

Ajaymeru depot only. Operational efficiency on thisite from Nagaur depot

appears to have worsened. There appears to beginaiatecline in revenue

realisation accompanied by rise in costs.

®1 Given some slack in target achievemeedtion 3 use of scheduled kilometers in place of
operated kilometers would likely lower the estimatespir kilometer revenue and costs, but
leave the estimate of under-recovery unchanged. Operatiegue constituted 98.4 percent
of revenues in 1965-66. This declined marginally to 97.9 pemcet®92-93. By 2006-07, this

fell further to 95.1 percent.
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Revenue from operations on Jaipur — Delhi routemigre than
expenditure. This is on account of the premium isesy offered from the
Deluxe depot. But, there has been a sharp declingargin of excess recovery
between 2005-06 and 2006-07. In contrast, thewmdker-recovery in normal
or ordinary services operated from Jaipur depot. &@ample, in 2006-07
almost 11 percent of costs of operation of ordirsagvice between Jaipur and
Delhi, remained un-recovered. It is perplexing that2005-06, cost of
operations for ordinary services of Jaipur depoteweigher than that for
premium service of the Deluxe depot. In contragterating revenue per
kilometre from the Deluxe depot was more than fiones that of ordinary

services of the Jaipur depot.

Cost of running a service depends on efficiency opkrations.
Important factors affecting operational efficienase the (a) average age of
vehicles in operation; and (b) average operatingedpTable 5 gives the
average age of vehicles and aggregate fuel eftigi€kilometre per litre of
diesel) for the depots. Note that vehicles on CleSdd a significantly older
vintage. The average age of vehicles in all releviapots appears to have
increased between 2005-06 and 2006-07, excepeioabe of Deluxe depot.

Table 5:Factors Affecting Cost of Operations

Average Age of vehicles in Years Average Kms. Peiitte

Depot 2005-06 2006-07 200506 2006-07
Deluxe 2.13 1.76 5.60 5.27
Jaipur 2.36 2.72 5.42 5.26
Ajaymeru 5.98 6.37 5.08 5.03
Nagaur 4.94 5.20 5.07 5.01
Jhalana Dungri 6.70 7.56 4.75 4.73
Sanganer 9.84 10.93 4.48 4.39
Vidyadhar Nagar 9.01 9.71 4.57 4.54
RSRTC 4.9 5.11 5.09 5.00

Notes:  Data pertains to depot as a whole (not spedafidte route).
Source:  Monthly Progress Report, RSRTC, March issue9006206 and 2006-07
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Several factors influence the realised averagedspéeperations, for
example, road type, congestion, or traffic dendityese also impact efficiency
in fuel consumption. Efficiency in fuel consumptiappears to have declined
between 2005-06 and 2006-07, on all roGt&hile this can be a cause for
concern to RSRTC, the solutions (like improvingdazonditions, reducing
congestion to increase average operating speed)noiyjie completely in
their domain. A recent study (Gol, 2008), commissi by the Ministry of
Urban Development, presented a gloomy scenaricssr@mergency steps are
initiated.

Revenue from service depends critically on thefdag rate; and (b)
average occupancy (or load factor). Fare ratesofd transportation services
in Rajasthan have been discussed brieflpattion 2 Growth in fares have
generally maintained pace with growth in CPI (UNME$ mentioned earlier,
fare constitutes of basic charge and passengeamakthe proportion of latter
component in the fare had grown. Conversely, tlopgtion of basic charge
(constituting the net realisation of RSRTC) in thee had declined.

Between 1966-67 and 1982-83 basic charge had sexea.43 times
from 3.0 to 7.3 paise per kilometer, while CPI (UEMhad grown 3.05 times
from 146 to 446 (1960: 100). In 1982-83, the desajrnpassenger tax in
Rajasthan was changed into a special road tax barseélde cost of chassis /
vehicle. As such since 1982-83, the fare does aet lan exclusive passenger
tax component. Between 1982-83 and 2006-07, there has grown 4.65
times from 9.9 to 46 paise per kilometer. Over #agne period, the CPI
(UNME) has grown 5.86 times from 83 to 486 (19841®0). Thus, the

revenue yielding component for RSRTC (namddgsic chargein the pre-

%2 Note the higher fuel efficiency for services with longer ragnioutes, contributed largely
by new vehicles complying witBuro-Il horms.
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1982-83 period anthre in the post 1982-83 period) has lagged the gramth
CPI (UNME).

Average occupancy ofoad factor is given as actual passenger
kilometers as a ratio (or percent) of available @ffered) passenger
kilometers. The denominator is estimated as thelymoof seating capacity
(total capacity) and operated kilomet&rShe numerator is estimated as a

product of number of passengers and average desteancelled by them.

Table 6:Factors Affecting Revenue

Route —Depot Load Factor - Depot Load Factor — Route
2005-06 2006-07 2005-06 2006-07

1) 2 3 4 (5)

Jaipur — Delhi 66 71
Deluxe 82 86 83 88
Jaipur 70 74 59 64

Ajmer — Merta 54 57
Ajaymeru 69 73 57 58
Nagaur 57 59 50 52

City Transport Services (CTS) 69 69
Jhalana Dungri 66 71 106 83
Sanganer 72 83 71 65
Vidyadhar Nagar 65 74 59 65

RSRTC 67 70

Source: Same as iTfable 3

FromTable 6one may note that load factor for the depots’ RSRTC
as a whole has improved between 2005-06 and 2006eaxd factor for the
three specific routes (cols. 4 and 5) analysed, Hexe also improved. But, a
closer look reveals that CTS from two depots nandiglana Dungri and
Sanganer show a significant decline in load factd2006-07 as compared to
2005-06. Note however, that the estimate of loatbfadepends crucially on

the choice of capacity. A change in this may leathappropriate conclusions

83 Seating capacity in Express, Deluxe, and A/C servicasssmed as 38. Carrying capacity
in CTS and local services is assumed as 50 (it tzsbd 54 between 1978-79 and 1988-89, 53
between 1989-90 and 1991-92, 52 between 1992-93 and 2005-06).
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from annual statistical comparisons. It is perhdgsirable to quickly adopt a
(management information) system that (also) enabdeking of (some) costs

and revenues on per passenger-kilometre basis.

6. Concluding Remarks

In general, within city service yields lower fudfiegency than long-
distance operations. For example, in 2006-07 theettdepots of Jhalana
Dungri, Sanganer, and Vidyadhar Nagar together gethan average of only
4.55 kilometres per litre of diesel, even if CTSistituted about 55 percent of
their total operated services. Assuming that otiperations perform to overall
corporation average (of 5.00 kilometres per litri¢) transpires that CTS
delivers only around 4.18 kilometres per litre. i&iincy of operations
however depends critically on (a) vintage of vedscl(b) quality of vehicle

maintenance; (c) traffic density; and (d) averagerating speett

The RSRTC has been registering losses in its CEBatipns;’ while
private operators (presumably) have been relatiredye successful. It is hard
to say whether private operators in city servicemage better fuel efficiency
than CTS of RSRTC. But, apparently certain praticasiderations lead to
operational disadvantages for RSRTC. These are (aptprivate operators
manage more trips per bus suggesting a lower tounar time than RSRTC
on CTS% (b) RSRTC may have relatively higher personneliirqgosts (higher

6 Cost of fuel may be reduced through improvement in theupeatent process. Potential to
improve fuel efficiency from adopting spares (especiaftes) with improved technology
should also be studied.

% In 2005-06, RSRTC lost 54 paise per km on its operations, andiingldepreciation and
interest this increased to 95 paise per km. In 2006-07,o®e Wwas 36 paise per km, but
including depreciation and interest it was 101 paise per km.agk-bf-the-envelope
calculation suggests that, assuming 50 percent load factart 40 percent increase lrasic
charge(to 50-51 paise) may wipe out all losses.

% |ower turnaround time in turn translates into higher ayespeed of operations. Assuming
equal dexterity of RSRTC and private vehicle drivershéigaverage speed in city services
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wages as also higher staff per bus rdfiéyhile some disadvantages arise out
of technological choices there are others thaktavig of policy choices, for
example, (c) private operators may adopt a flexiatdéf schedule depending
on time-of-day operatiort§;(d) RSRTC has to mandatorily offer concessional
(or even free) service to certain categories ofpfeeodncluding students,
journalists, senior citizens, handicapped pers@esRSRTC also has to run
services on decidedly uneconomical routes; andigf)nction in the terms for
charging license fee from RSRTC as compared torotperators, that

ostensibly puts the former at a disadvantage.

To mitigate the demands placed on RSRTC, arising abupolicy
decisions, the government has also allowed cect@iicessions to RSRTC, for
example, (a) RSRTC faces a reduced tax rate ofet8ept on diesel, as
compared to 20 percent for private operators; (IHRRC is allowed a
concession of two months value of special roa¢t*ard (c) certain routes are
nationalised denoting that only state transport corporatioas cun their

services on such routes.

are achievable through enhanced manoeuvrability that mag dam operating smaller or
lower capacity buses. But, lower capacity buses may rosssarily provide commensurate
gains in fuel efficiency.

®7 Cost per employee for RSRTC is almost three tinfes faced by private operators.
Although, bus-staff ratio in RSRTC has been brought dowih4drom 1:7, even then this is
higher than in the private sector. It is important to nbé& & public sector organisation like
RSRTC has also the additional responsibility not to dowregsaalvice conditions (anecdotal
evidence abounds on undesirable practices of several eropgrators to save costs).
However, one may study the feasibility of introducing condufte®e operations on specific
long-distance routes (with limited points for embarking-aisarking enroute). Supplemented
with appropriate communication technology, this may improatetg and reliability of
operations.

® Often, it is observed that private operators lobby foward revision of public transport
charges. Interestingly, this is not necessarily to @sprrising cost of operations, but merely to
garner additional head room to undercut RSRTC, that maytfitifficult to adopt a system of
flexible tariffs.

% RSRTC has however contested that this covers less thparéént of the loss in revenue.
For example, the value of two months concession on speciatawaanounts to about rupees
12 crore but the value of service consumed by concesssnditere are 22 categories) is
about rupees 25 crore.
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While nationalisation offers special advantage 8RRC, quite often
the potential on such routes is undercut becauseslafive inflexibility in
operational procedures. Although, it is desiralde improve employees’
productivity, it may be undesirable to benchmarkhwprivate sector using
purely financial indicators. Often private sectgemtors are seen to dilute
both work and service conditions. A public sectaotitg like the RSRTC
cannot be seen to indulge in such practices. Alwdrile exercise could be to
decipher if such dilution in work and service cdiutis have indeed exposed
the passengers and public to greater risk. For pbanwhether privately
operated buses are involved in relatively moredmstis and relatively greater
violation of traffic rules (including jumping of fes, driving beyond
designated speed limits, hedging and delayingdscit the bus stops and
traffic signals, overloading (packing more passemgban permissible) of
vehicles.

It was noted in the last section that increaseane rate has more or
less kept pace with increase in CPlI (UNME). Howetlee proportion of fare
constituted by basic charge had been continuous$ynd ground to the
passenger tax component. This basic charge isaheealisation for RSRTC
(per passenger per kilometre). Revision in basargd has lagged behind the
general increase in CPl (UNME). Further, it appehet the price of inputs,
specific to road transportation service, have &ksen significantly faster than
basic charge. Tracking these prices is howeveidrithe scope of the current

exercise.
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Studies relating to subsidies, where these coulshbdy formulated in
the context of international trade, often occupwytee stage. In developing
economies however, this provides little succourabise of relatively small
magnitude of economic activity exposed to trade.rédwer, government
fiscal programme is largely directed at provisianof goods and services that
are, relatively speaking, non-tradeable. Estimafesubsidies arising out of
government policy / expenditure programme are ikt less well
understood. Such studies are usually cast in adrtouéstimate service level

cost under-recovery.

Cost under-recoveryessentially constitutes of three components,
namely (a) inefficiency in service delivery, inttaring an element of cost
escalation, resulting in production subsidy; (bhjeat to correcting for
inefficiency, charging a price that is lower th&e efficiency cost, resulting in
consumption subsidy; and (c) dead-weight from eweiies in production

and / or consumption.

Few practicable recommendations however emergationalising or
reforming government fiscal programme to rein-indemnrecoveries. This
appears confounding, but in practice the formutaidopted to estimate cost
under-recovery is insufficient to adjudgeand estimates the sum aandb.
Thus, aggregate level estimate of under-recoverynas amenable for
distinguishing between proportions benefiting proehs from that accruing as
subsidy to consumers. In other words, aggregatd kudies provide limited
cues to decipher whether (subsidies) under-recevarie fostering production

inefficiency or excessive consumption.

Adjudging efficiency, however, entails clear idéication of a

(alternative) benchmark from some best-practicelypetion / delivery system.
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Excess consumption, than hitherto desired, is diféicult to estimate as self-
targeting programmes maybe extremely hard to deBigrduction technology
benchmarks are (usually) based on an engineerstgrayapproach, and may
overlook dimensions of consumer behaviour thatqumodly influence choice

of technology and associated costs.

For example, under-recovery may arise out of (g} escalation, from
adopting sub-optimal technology that does not misgnproduction costs; (b)
losses due to leakages or pilferage, delivery icieficy; (c) arrears in
collection due to defiant non-payment by usersnsomers; (d) inability to
monitor consumption; (e) policy decision to admi@isuser charges that bear
little semblance to input costs etc. Often thesstofa are interlinked, thus
rendering limited utility for aggregate level undecovery estimates in

guiding micro level decisions.

Public services predominantly produced in publictse are strait-
jacketed with regulatory constraints not only oe fiice of output, but also on
the price and quantity of (some) inputs. Oftens tldaves little room for
managerial manoeuvrability or innovation in impryiproduction efficiency,
and / or customer satisfaction. While, this studles the current choice of
production technology as given, we estimate certhiracteristic ratios that

may, partly or wholly, reflect components of costar-recovery.

In India, some studies on sectoral subsidies désthesestimate of cost
under-recovery implied by the government fiscalgpamnme. These mostly
discuss single year estimates that may or may motdmparable (across
studies) over time due to differences in (a) settgdis)aggregation; (b)

adjustments while data cleaning; and (c) estimatieghosen parameters.
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Anand and Jha (2004) have questioned this appréaclis relevance in
guiding policy intervention.

This report incorporates some methodological modifons to provide
time-coherent estimates of under-recovery. Thermefapproach suggested
here broadly hinges on the potential to distrilthiee burden of costs through
tax and non-tax measures, as well as the potdntidistribute benefits from
expenditure through equitable access and supplg.|atter entails specific-
service level micro-studies. The report also makesdest attempt to provide
cues for complementary inputs in reform of finagcof public services, by

detailed analysis of few micro-level (specific)\sees.

The report discusses the estimateamiualised budgetargost ofand
recovery fromfour public services, namelgrinking water irrigation, power,
androad transportfor the period between 1990-91 and 2006-07. Agafeeg
under-recovery in these (four) public services,aaproportion of GSDP,
appears to be ratcheting-up gradudilsigation andpower, constituting more
than 80 percent of aggregate under-recovery, depdsr inequity in spread
of benefits from public expenditure. Further, sestoonstituting a relatively
small proportion of aggregate under-recovery, ngntklnking water and
road transport are biased against the relatively poor. For exemgector-
specific taxes hypothetically assumed to financeice level under-recovery,
appear to support a design that raises incidensiscWorse, in case odad
transport revenue from such taxes far exceeds estimateerwadovery. The
report highlights the growing tendency of tax-basédancing and

lackadaisical approach towards pricing of publivees.

While provisioning ofdrinking wateris classified as aocial service

that for irrigation, power, and road transportare classified agconomic
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services The underlying reason for broad classification sefvices (into
general social,andeconomig¢ is perhaps based on some perception of degree
(or extent) of externality. Further, two (of thereh) economicservices,
namely,powerandroad transportare mandated to corporations (companies),

ostensibly to be operated along commercial lines.

Over the last several years, there has been anepdewards gradual
corporatisation to deliver mostconomicand even someocial services.
Often, the more ostensible reason for corporatinaéind / or privatisation is
the inability of the public sector to prevent legka and / or improve
efficiency of delivery. However these, alongwithetipresumption of an

efficient private sector, appear to be insufficiszdsons for denationalisation.

In the interim, governments often continue to beartain liabilities
and / or find it difficult to redeploy some resoesc(or factors, especially
human resource), that are rendered redundant. rksuwit, these services or
sectors may continue to entail some public exparglitbut may not be
contributing as much to the government exchequerbsifies are thus
ubiquitous in the mechanism of public expendit@ee reason for growth in

deficit, expressly, has been the pursuit of sudfsisly oriented policies.
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Annexure A: Detailed Terms of Reference (ToRs)

The study is to be conducted at two levels:

0] Aggregate level: Total implicit and explicit subgidrom state
exchequer (including tax expenditures) to the dimetifour
sectors.

(i) Service level: The state government will identifyot / three*
specific services out of the services delivered dmwernment

departments / government controlled organisations.

The ToRs:
Aggregate subsidies

0] review any of the studies done by the departmenitown or
through consultants on the subject;

(i) based on government accounts / budgets documerdabb@ute
and relative (percent to the total expendituregltmvenues, sector
expenditure and GSDP) trend growth in explicit sdiles provided
in the sector from 1990-91 onwards;

(i)  based on government accounts / budget documertsatitolute
and relative (percent to the total expendituregltvenues, sector
expenditure and GSDP) trend growth in implicit sdies for
expenditures at minor head level from 1990-91 odwaand

(iv)  recommend rationalisation of subsidies at aggredewels by

suggesting specific reforms.

Specific Service User Charges / Subsidies
(v) document cost of service delivered, user-chargesvezed, and
consequential explicit / implicit subsidy for spemil services,
1990-91 onwards;
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(vi)

document the ratio of user-charges recorded to aioservice for

each of these subsidies;

(vii)  examine the reasons for change in the user-chaagjesover the

study period;

(viii) examine the trend of user-charges recovery in Reaswith

(ix)

reference to other states; and
recommend appropriate levels of user-charge regdeereach of

the identified services.

Irrigation: Indira Gandhi Nahar Phase-I Irrigati®@ervice, Mahi Dam
Irrigation Service

Drinking Water: Jaipur Urban Agglomeration WaterpBly Service
(including tanker supply), one Regional Water Sypgcheme and
Handpump Water Supply Schemes in paachayat

Transport: Jaipur City Transport Service (RSRTCERRC services
on one nationalised rural route (Ajmer-Merta), ahd Jaipur-Delhi-
Jaipur route.

Power: Agriculture Electricity Supply in Kotputli I8k, Alwar

District Electricity Supply, with special referente Alwar & Bhiwadi

cities, Agriculture supply in Sikar-Jhunjhunu Dists.
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Annexure B: Definition of Subsidies

Domain Description

Historically, subsidy referred to a grant or giftrooney as (a) a sum
of money (formerly granted by the British Parliarhenthe crown) and raised
by special taxatiorf, (b) money granted by one state to another; and ¢rant
by a government to a private person or compangssian enterprise deemed

advantageous to the public.

The first two interpretations are almost out ofreacy. The third
description has an underlying objective, to keepepof output (commodity or
service) low. However, to achieve the stated ohjecine assumes a complete
pass-through (to consumers) of assistance. Thismoaye necessarily true,
unlike in the case of tax, where a complete passith (to consumers) can be
safely assumed. There often is an underlying assamthat consumption or
demand would follow automatically, when there idurction or supply.

However, these assumptions may not always hold.

It is often argued that a subsidy arises when a&igowent programme
benefits private actors. Thusx concessionare also a form of subsidisation.
Some opine thaimport tariffs may be construed as subsidisation of import

competing sectors.Therefore defining subsidies only in terms of goweent

9 Subsidywas a tax, invented in England by Thomas Wolsey in 1513dhms¢he ability to
pay. It was created in order that Henry VIII could fpar war with France while maintaining
his lifestyle.

! Subsidy may arise due to government actions that liomitpetition or raise prices at which
producers could sell their products. While, a subsidy magduce certain market distortions
and / or cause production inefficiencies, there often aretisihisawhen subsidies induce an
efficient solution. Again, subsidies could be inefficient} bften less so than other policy
tools used to benefit certain groups. Next, direct subsidégshmpreferableto other forms of
support, such as hidden subsidies or trade barriers, juseastdixes maybe more desirable if
there was no information asymmetry. Moreover, direct sulssidiey be more transparent and
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transfers or fiscal expenditure may not yield thuee tpicture. Depending on the
context, a large number of government programmasrasult in subsidies:

» First, the government may transfer funds to protkioe consumers,
that is, direct payment in cash or kind.

» Second, the government may provide goods or senfice free or
below market price and conversely, goods and sesvimay be
purchased by government at above market price.

e Third regulatory policies like, tax concessions mhg seen as
subsidies, if they create transfers from one gtousmnother

For completeness of subsidy analysis, one shoulclide to refer to the
following:

» form of subsidies;

* beneficiaries of subsidies;

» objectives and their effect - more specifically igasd a programme,
more likely that the intended beneficiary (objeejivand the actual

recipient (effect) coincide.

In standard supply and demand curve diagrams, sidsulwill shift
either the demand curve up or the supply curve déwsubsidy that increases
production will result in a lower price while a |idly that increases demand
will tend to result in an increase in price. Bo#sult in a new economic
equilibrium. The degree of change is expresseégsonse elasticity. The cost
of a planned subsidy may be estimated as subsidymte(that is, difference
between (old) market price and (new) subsidisedepritimes the new
equilibrium quantity. However, the mechanism of adstration may create a

dichotomy between the ostensible beneficiary andiahcrecipient of the

allow the political process wider opportunity to elimmatasteful hidden subsidies. The
issue, that hidden subsidies are relatively ineffici@tonomically speaking), but often
favoured as they are non-transparent, is central toptilical-economy of subsidies.
Examples of industries or sectors where subsidies) aft®ound include utilities and farm
subsidies.
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subsidy programme. For example, a subsidy to preraohsumption of milk
may appear to benefit consumers (or some subsminsumers, such as low-
income households), but if supply of milk is coasted, the likely increase in
demand may end in pushing up prices. The milk ptedis) may benefit and
the consumer(s) may derive no net gain, as theshigtices for milk offset the
subsidy. Thus, subsidies generally result in asfeanof wealth from one
group to another (or transfer between sub-groups) the net effect of a
subsidy programme and, identification of winnersd alosers is rarely

transparent.

Unlike the example of a supply-constrained secpalic utilities,
once created, are presumably in ample supply (lysdak to technological
indivisibility in scale of operations) and the toteosts remain constant
regardless of number of consumers. However, depgndn the form of
provision, benefits may be unequally shared, esfigciif certain
complementary private costs are to be incurrecéessing these public goods
and utilities. There could then be a latent elenoéisubsidy.

In economics, the term subsidy may not necessdrdye a negative
connotation. Quite often, this may not be presigpbut only descriptive (this
is largely the context in which this current stughpould be placedj.However,

a subsidy may nonetheless be characterised adcieeff relative to no
subsidies; inefficient relative to other means adducing the same results;
"second-best", implying an inefficient but feasibl@ution (contrasted with an
efficient but an infeasible ideal). In another @t a subsidy may be an
efficient means of correcting a market failure aedtirely justifiable,

particularly in provision of public goods.

2 As in case of say, effective rate of protectionf thaonly a positive measure and does not
provide any normative suggestions or guidelines whethexige or lower it.
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Types of Subsidy

The simplest classification of subsidies is analsgto that of taxes,
and one that is also amenable to incidence analybiss we may have (a)

direct; and (b) indirect subsidies.

Direct Subsidies

Direct subsidies are perhaps the simplest to ifyeriut utilised less
frequently. They involve a direct castansferto the recipient, for example,
unemployment benefit. As income supplement to iflabte entities, such
interventions are expected to induce minimum digtos in consumption and
production decisions, but may likely impact theentives towards labour and
effort (and / or factor utilisation). These sufférom implementation
difficulties due to incomplete and / or asymmeinformation (or insufficient

tools to elicit true (individual) characteristics).

Indirect Subsidies

Indirect subsidy is a broad terminology coveringsiother forms of
subsidy. The term coversransfers intended to alter consumption or
production characteristics. For example, the urgorernment expends on
food and fertiliser subsidies. It also administersooking fuel subsidy (coal,
cooking gas, kerosene). Several state governmdsts extend specific
subsidies in the agricultural sector like in praguent of sugar, onions and
cotton, ostensibly targeted to ensure (certain mmmn) availability and

provisioning.

Commentary

Subsidies may be characterised in other possibies,waich as those

boosting orpromoting some economic activi{production / consumption,
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saving/investment), the ones directedretipients (male/female, old/young,
poor/non-poor), thesource of fundqtax on current workers/tax on future
workers, tax on labour/tax on capital). But, in ecoon parlancepudgetary
tractability of a government expenditure programme (even govent policy
or regulatory announcement) often may be charae@rias resulting in
subsidies that are explicit/implicit or observableibservable. Quite often
these may result in notional expenditure or forfgiof revenue, as opposed to

actual financial transaction.

Often, direct subsidy or transfers may be booketkusome particular
head of service depending on the sanctioning deeatt For example,
scholarshipsoffered to students, are booked (in budget) asmapooent of
revenue expenditure in education service. Howab@dministered as a cash
award, these do not add to cost of delivery of iserviFurther, recipient of
such transfers may not necessarily expend thesédemam purchase of
educational services. On the contrary, if scholpsstare administered as a
waiver of fees (etc.), then these amount to aniréat) explicit subsidy in
educational services. Care must be exercised traepout such elements in

estimating implicit subsidy as unrecovered cost.

In its role as a producer (provider), governmerttawéour could be
analysed in the framework of a discriminating maolgg that mimics price
discrimination (cross subsidisation) to maximisewalfare objective (as
distinct from a profit maximising objective). Unéktheir role as producer (or
even consumer), governments could be consideredfastor of production

with taxes as its measure of value added (or faaturn)’® Finally, non-

8 Taxes could be treated as an item of basic cost. Themhgtione could estimate the
optimum input quantity (that is, size of government) of fator, with taxes as the cost of
factor or marginal return to the factor. On the supply-diabe price may be the outcome of a
political bargaining process.
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taxation is not equivalent to subsidisation. It nadigrnatively be referred as

non-subsidisation, or preferably as neutral orffedént government stance.
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Annexure C

Sectoral Revenue Receipts and Expenditure

Table C.1: Drinking WaterSupply (rupees lakh)

Year Revenue Expenditure
Receipts Revenue Capital Net Loans
and
Advances

1990-91 8123.80 12639.68 10903.86 134.28
1991-92 12069.03 14694.77 15597.49 140.49
1992-93 9211.52 17078.54 16866.53 134.34
1993-94 12961.83 22449.19 20992.50 191.01
1994-95 13285.93 23841.38 30225.55 277.57
1995-96 17949.60 28163.01 37416.13 318.92
1996-97 19912.84 36061.96 31478.88 420.21
1997-98 23315.56 42325.14 41615.18 750.94
1998-99 28305.34 51782.18 53829.82 0.00
1999-2000 27496.85 55927.60 34644.10 0.00
2000-01 36240.40 63000.27 43950.67 0.00
2001-02 33860.08 65902.20 46089.03 0.00
2002-03 39303.54 67723.88 60238.43 0.00
2003-04 42835.23 69671.15 56420.88 0.00
2004-05 49173.00 75106.50 62387.03 0.00
2005-06 65427.21 80491.57 80279.40 0.00
2006-07 67905.96 79650.73 123272.61 0.00
TGR 1990-91

t0 2006-07 13.72 12.84 12.36

Source: Same aJable 1in text.
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Table C.2: Irrigation (rupees lakh)

Expenditure

Year Reve_nue Revenue Capital Net Loans
Receipts and
Advances

1990-91 7291.75 22022.95 21235.1 12.38
1991-92 7361.17 23348.82 24952.1 -0.89
1992-93 5307.10 31316.06 30831.¢ 7.47
1993-94 6094.72 37829.25 32291.¢ 241
1994-95 5846.64 40268.78 41576.2 22.24
1995-96 7398.66 46560.02 46861.1 17.21
1996-97 8512.25 47711.55 46226.¢ 8.88
1997-98 6341.11 51541.75 51642.t 4.33
1998-99 8024.17 67952.48 57323.% -74.74
1999-2000 7707.22 71062.35 46694.2 -92.59
2000-01 7449.01 75080.91 34639.( -235.61
2001-02 6413.27 77717.05 39995.4 -9.00
2002-03 7733.07 75021.61 37639.¢ -15.97
2003-04 8186.52 82374.93 88807.1 -13.20
2004-05 8256.54 89140.14 81982.¢ -10.42
2005-06 8532.82 92786.24 98411.2 -9.77
2006-07 8756.74 99380.63 75312.¢ -5.44
TGR 1990-91
to 2006-07 1.79 9.53 7.40

Source: Same aJable 1in text.
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Table C.3: Power (rupees lakh)

Year Revenue Expenditure
Receipts Revenue Capital Net Loans
and
Advances

1990-91 0.00 240.62 0.00 -6065.82
1991-92 0.00 15091.04 61309.00 77521.25
1992-93 0.00 29802.14 0.00 -99850.58
1993-94 0.00 38571.57 0.00 32723.50
1994-95 0.00 17814.83 0.00 37820.98
1995-96 0.00 23217.47 30030.00 51233.76
1996-97 0.00 44773.07 11465.00 -4161.82
1997-98 0.00 27530.39 74705.00 47527.17
1998-99 0.00 29780.36 0.00 -137866.65
1999-2000 0.00 48085.41 205.00 25478.88
2000-01 10.00 47826.33 3000.00 23400.01
2001-02 2.33 31810.28 33300.00 16456.18
2002-03 139.76 66199.70 33350.00 9026.71
2003-04 1.52 94314.01 28275.68 14073.85
2004-05 10.19 118528.64 35000.00 84916.51
2005-06 0.06 119951.46 63060.00 64402.01
2006-07 493.43 174220.68 69893.43 7163.19
TGR 1990-91

to 2006-07 23.72

Source: Same aJable 1in text.
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Table C.4:Road Transporrupees lakh)

Year Revenue Expenditure
Receipts Revenue Capital Net Loans and
Advances
1990-91 0 0 670.00
1991-92 0 0 649.91
1992-93 0 0 1011.56
1993-94 0 0 1607.13
1994-95 0 2723.00 18.07
1995-96 0 0 10.35
1996-97 0 0 -0.25
1997-98 0 0 0
1998-99 0 0 0
1999-2000 0 0 0
2000-01 0 0 0
2001-02 0 0 0
2002-03 0 0 0
2003-04 0 6499.00 11211.00
2004-05 0 931.00 0
2005-06 0 1061.97 0
2006-07 0 978.03 0
TGR 1990-91
to 2006-07

Source: Same aJable 1in text.

99



Annexure D

Figure D.1: Annualised Budgetary Cost of (Exp.) and Recovemsv(R

from Services (rupees crore)
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Notes: Slim lines depict costs. Thick lines depict recovery.dteequals 10 million.

101



Figure D.2: Cost Under-Recovery (rupees crore)
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Annexure E

Drinking Water and Irrigation

Water policy in general and drinking water poliayparticular, is often
influenced by the recognition of riparian rightstiwfiduciary attributes. Over
the years, this has raised the likelihood of aihgkragedy of commori$
Especially in countries like India with weak humdevelopment indicators,
pricing of water services involves a vast spectoinissues. Viewed as a basic
human need, access to and provision of drinkingmiatthe public sector has

been one of the foremost concerns of government.

During the course of this current exercise, analgsispecific services
in drinking water and irrigation sectors, espegidlie latter, was severely
constrained due to a variety of reasons. The aisajyesented here relies
largely on budget-based financial information amadsfto discuss average
price, cost, or revenue per unit of output / delwde Eee sections on road
transportation and power, for examples on the ddsapproach). We discuss
two specific services in drinking water followed two in the irrigation sector
before concluding this annexure. Discussion on esebtor attempts to
summarise extant tariffs in states, highlighting ttifferences in adopted
conventions. Data permitting, this is followed byef analysis of receipts
and expenses incurred on specific services. Finalhe structure of
expenditure on specific services is discussed ¢hlight certain distinctive
features.

" Simply stated, this refers to a situation where “conmihpwnperty remains unattended or is
subjected to overexploitation.
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E.1 Drinking Water

Drinking water policy in most states intends totéogreater efficiency
in consumption and improved efforts at conservatbthis natural resource.
The latter includes measures to minimise groundemvaxtraction and
incentivise ground water recharge. Efficiency imsomption is motivated
through efforts at devising prudent norms that fotime basis for tariff

distinction.

E.1.1 Tariffs and conventions across states

The schedule of tariffs for different states, fellgaried conventions in
setting tariffs. While most states administer farifased on volume of supply,
there are others that utilise a non-volumetric dake Tables E.1a and E.1b
group the states collecting water charges basedotumetric supply, for
domestic and industrial consumers respectivelyteStdnowever, vary in their
choice of basis for measuring the volume of suppty. ease of comparison,

water rates are transformed into equivalent prarekgolitre.

Table E.1a:Domestic Water Rates (Rupees per kilolitre)

States / Union Territories Rate
Arunachal Pradesh, Meghalaya, Lakshadweep Nil
Punjab, Chhattisgarh, Rajasthan, Karnataka, Madhya Pradesh 1- @i
Orissa, Jammu & Kashmir, Haryana, Gujarat, Maharashtmadicherry 0.11-1.0
Bihar, Jharkhand, Himachal Pradesh 1.1-2.0
Manipur, Andaman & Nicobar Islands, Goa >2.0

Source: Central Water Commission, 200able 2.7 pp: 21-2.

Notes:  KL- kiloLitre (equals 1000 Litre or 1 cubic metéCu. m)), 1 litre equals 1000 cubic
centimeter (cc), 1 UK gallon equals 4.546 litre$)3 gallon equals 3.7854 litre, 1 cusec equals 1
cubic feet (cuft) per second, 1 cuft equals 28iB8.|Effective dates for states are spread over th
period from 1990 to August 2003. The effective déde Rajasthan is November 28, 1991.
Subsequently, water rates in Rajasthan were revistbdeffect from June 1998. Revised net rate
per KL is rupees 1.25(15KL), rupees 2.4 (> 15 KL and40 KL), and rupees 3.2 (> 40 KL). In
case of Andaman & Nicobar Islands, Madhya Pradektharashtra, and Orissa, a range of water
rates was reported. The rate per KL pertains tortheimum of the range
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States administer differential rates for non-domegtommercial
establishments) as well as industrial consumergsUWor affixing water rates
may however differ between domestic and industriaisumers. These have
also been converted into rate per KL, to facilitamparison. In general,
commercial and industrial consumers face highersréttan that for domestic
consumers. In most cases though there is no ostemkfference in quality of

supply.
Table E.1k Industrial Water Rates (Rupees per Kilo-litre)

States / Union Territories Rate
Arunachal Pradesh, Jammu & Kashmir, Manipur, West Bengabrslin, Nil
Meghalaya, Punjab
Orissa, Rajasthan, Karnataka 0.10-1.0
Bihar, Chhattisgarh, Haryana, Jharkhand, Pondicherry 0.1-2.
Andaman & Nicobar Islands, Himachal Pradesh 2.1-4.0
Maharashtra, Andhra Pradesh > 20

Source: Central Water Commission, 2004, Table 2.7, pp221

Notes:  See notes fofable la Effective from June 1998, for Rajasthan, revisetirate per KL
for non-domestic purposes is rupees 373%KL), rupees 6.6 (> 15 KL and40 KL), and rupees
8.8 (> 40 KL). Effective from June 1998, revised rae per KL for industrial use is rupees &8 (
15KL), rupees 11 (> 15 KL angl40 KL) and rupees 13.2 (> 40 KL).

Table E.1lc summarised from a report of the Central Water
Commission (on Pricing of Water in Public Systeniridia) shows only few
states with a multi-tiered schedule. Whilables E.1andE.1bsummarise the
average tariff rate, most states follow a multrdéee (slabs) tariff schedule.
Further, as per the revised order effective fromeJ998, even Rajasthan

utilises a multi-slab schedule.

Table E.1c Domestic and Industrial Water Supply (slab-wise vatriu rate)

Categories States / Union Terrotories
Domestic Delhi, Mizoram, Tamil Nadu, Kerala
Industrial Delhi, Tamil Nadu, Kerala
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States utilising a non-volumetric tariff plan asgegorised on the basis
of implementation, iMable E.1dor domestic water supply and, Table E.1e

for industrial water supply.

Table E.1d: Water Rates for Domestic Purposes (Non-volumetric)

States / Union Territories Rupees Basis
Himachal Pradesh (Tribal Area), Daman & Diu 5-15
Per tap
Sikkim > 20
Himachal Pradesh (Rural Area), Tripura 10-100 Per adiore
Dadra & Nagar Haveli 20-55 Per month

Table E.1e Water Rates for Industrial Purposes (Non-volumetric)

States / Union Territories Rupees Basis
Himachal Pradesh (Tribal Area), Tripura 25-30
West Bengal (Rural Area), Daman & Diu 50 -75 Per tap
West Bengal (Urban Area) > 75
Himachal Pradesh (Rural Area) 50 Per connection
Dadra & Nagar Haveli 150 - 430 Per month

Despite following a volumetric convention in segfirtariffs, it is
perplexing that attempts to acquire quantitativéorimation relating to
production, supply, and consumption elicited a feebsponse from PHED of
Government of Rajasthan.
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E.1.2 Receipts and expenditure in urban water supplscheme

Close scrutiny of detailed budgets of GoR reveld tevenue from
user-charges on water supply to Jaipur urban agglkton are shown to
accrue under an international development assistprmgrammeTable E.1f

presents receipts from and expenditure on Jaignanuwater supply scheme.

Table E.1f: Jaipur Urban Agglomeration Water Supply Scheme (Rupees)cro

Year Rev. Rec. Rev. Exp. Rev. Gap Cap. Exp.
2000-01 18.57 49.84 31.27 2.36
2006-07 24.39 76.49 52.10 20.96

Percent Inc. 31 53 67 788

Source: State Budget Documents, Government of Rajas2@0R-03 and 2008-09.

Between 2000-01 and 2006-07, revenue expendituesv gy 53
percent, while receipts grew by 31 percent only. 8Asesult, revenue gap
increased by 67 percent from Rupees 31.27 cromBujsees 52.10 crore.
Revenue receipts covered almost 37 percent of ueverpenditure in 2000-
01, but in 2006-07 this ratio had declined to 32ceet. Capital expenditure
grew sharply during this period by nearly 800 patdeom Rupees 2.36 crore
to Rupees 20.96 crore. This was mainly on accofitieowater transmission

system to supply Jaipur from Bisalpur project.

Discussions during the course of this study reketiat per household
(water) charges in Jaipur average barely Rupegedonth. But, it was also
mentioned that currently residents receive onlermittent water supply
during the day. As a consequence, most householdaipur also (privately)
invest in (a) construction of an underground tamkere water from public
supply is collected; and (b) a pump to lift waterthe overhead tank for

distribution in the house.

> Revenue gap relates to the difference between re\expanditure and revenue receipts.
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Willingness to pay is however strongly influenceg the manner in
which provisioning is implemented. While tariff ision normally faces
strong opposition, a project completed with Gerntatiaboration (called
aapni yojanain Churu district), maintaining 24*7 supply of watis
apparently working well with people having adjuste¢gaying Rupees 50 per
month.

E.1.3 Structure of cost

The analysis of cost structurdable E.1¢ derived from grouping
revenue expenditure into four categories (namelp) (employees
compensation; (b) water and energy charges; (c)nter@ance and
improvement of pumps and distribution network; &dpothers) reveals only
a minor change between 2000-01 and 2006-07. Wii20D0-01, 35 percent
of cost related to employees’ compensation, theestiaclined marginally to
34 percent in 2006-7. Almost 56 percent of reveexigenditure in 2000-01
related to water and energy charges, and this tm&8 percent in 2006-07.
Five percent of revenue expenditure related to teaance and improvement
of pumps and distribution network. Only 3-4 percemtexpenditure goes
towards office expenses, maintenance of office alelj purification and
chemical charges. Thus nearly three-fifths was edpd on energy charges

and, more than a third was expended on employeegpensation.

Table E.1g: Structure of Revenue Expenditure on Jaipur Urban Water $&gpleme

(percent)
Year Employees Water and Maint. and Others
Compensation Energy Imp. of Pumps
Charges and Dist.
Network
2000-01 35 56 5 4
2006-07 34 58 5 3

Source: Same as Table E.1f.
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In contrast, for rural water supply scheme, enetggrges constitute a
significantly higher proportion of expenditur@abple E.1h. The share of
employees’ compensation has grown rapidly betwd#®0-D1 and 2006-07,
but there is evidence of relatively faster growthrural connectivity in recent

years.

Table E.1h: Structure of Revenue Expenditure on Sahba Gandhali Rural Water
Supply Scheme (percent)

Year Employees Water and Maint. and Others
Compensation Energy Imp. of Pumps
Charges and Dist.
Network
2000-01 6 91 2 1
2006-07 23 73 3 1

Source: Same as Table E.1f.

While, the break-up of revenues mobilized as ubkarges from
different rural water supply schemes is not avéglaim several cases there are
no charges or collection from / by thmnchayats Attempts at sectoral
reforms including efforts to form village water asahitation committees have

faced a muted responSe

E.1.4 Suggestions

As in case of road transportation services, a lpegeof costs towards
implementing water supply schemes pertain to ingatsing administered
prices. However, there appears to be significanpsdo reduce costs from
synchronising public policies that encompass otbenvices in the public
sector. First, energy consumed in production anpplsuof water faces
industrial rates that are significantly higher thewerage energy rate. Next,
SAFEGE repoft indicates that high staff per connection ratio 1&t per

%10 percent of the investment requirement for improving acemsl supply were to be
provided by these committees (from their internal accrofisser charges) and remaining 90
percent were to be provided as grant-in-aid by the cegaredrnment.

" SAFEGE Consulting Engineers in Collaboration with AMATSON (2000), Jaipur Water
Supply and Sanitation Project: Feasibility Report, Stattdb&trategy for Water Supply and
Sanitation, Final Report, Appendix VII, October 2000.
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thousand connections) leads to high staffing cestpecially in urban areas).
However, the report laments inadequacy of stafunal areas in absence (or

weakness) of community participation.

As per the SAFEGE report, unit cost of producti®ugees 6.85 per
cu. m) is thrice the average tariff (Rupees 1.82coe m). That report further
alludes to relevant legal aspects whereby, PHE&utkorised to recover the
cost of water and waste-water services through levywater tax, a
conservancy ta¥ and water tariffsPart-1, section 5aof this report revealed
that there is no collection from sector-specifixet®in drinking water services.
However, PHED enacts rules, bye-laws and standidgrs on water tariffs.
Although, thepanchayatsare authorised by thBanchayat Acto levy and
collect tariffs and taxes for water supply and &dian services in rural areas,
these powers are rarely exercised. Drinking watawises are generally

provided free of cost to the villages by PHED.

Highlighting some shortcomings in operation of watapply system
in urban area¥,the SAFEGE report underlines the issue of unacewlfdr
water (UFW)¥ The report mentions that there is no bulk metedand that
intermittent supply under low pressure sucks pigiutfrom soils and
insanitary localities. Further, water meters, beitie responsibility of
consumers, often led to installation of inferiohgap) meters that frequently

remained out of order. While, non-usage of ferdelds to major leakages

"8 Cess is paid at the rate of 3 paise per kilolitreneopiollution control board, but in practice
this is rarely commensurate with actual water produced.

" The water and conservancy tax rates are fixed through sepaias, bye-laws, and
standing orders on property taxes.

8 These are (a) low pressure leading to pollution throughdiseibution network; (b)
intermittent supply (average of 2 hours per day in most towthpiged water systems in rural
areas); and (c) frequent tripping, low voltage and inadequats bbpower supply.

81 UFW appears due to, (a) present bursts — awaiting sefgh)rlonger standing bursts — not
known or not located; (c) leakages from ferrules, commubitsit supply pipes, joints and
valve glands; (d) reservoir and treatment plant overflosrs] (e) losses from errors in
metering and billing system.
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from service connections the legal constraint szainect (not permitted even
if consumer found to violate rules and regulatiodsinotivates supervision,

and disincentivises ethical consumer behaviour.

At the aggregate level under-recovery was estimatedoughly 50
percent. Anecdotal evidence puts the level of UFS@metimes loosely
recognised as non-revenue water) at between 4@®@mt of water produced
and pumped into the distribution system. ReductibbFW is a pre-requisite
for improvement in revenue mobilisation. Towardss tend, the SAFEGE
report suggests (a) installation of bulk water-metéor assessment of
production; (b) regular and improved assessmembnsumption; (c) regular
and systematic leak detection and repair (to msemiransmission and
distribution losses); (d) identification and disoestion of illegal connections
(and even minimising public standposts); and (epmding of complaints and
interventions (and transferring responsibility foeters and service pipes to
PHED). These and several other recommendationshah report have a

universal appeal.

The current tariff rates vary broadly based on oamstion levels, with
prescribed minimum charges. Considerations for sochimum charges
presumably include assumptions on average housedibéd minimum per
capita consumption requirement etc. While not [sedgi known, it is likely
that over last several years the nature of consomphas changed
substantially with drinking water or kitchen negmshaps accounting for less
than 20 percent of household consumption. Increasedof coolers, flush
latrines, washing machines are also placing higeerand. On the other hand
several technological innovations go on to redu@stage of water while
addressing similar needs. Thus it is likely thateci water consumption

requirements may depict a bell-shaped or invertesh&ped relationship with
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income. Hence a need for periodic reassessmentimmom requirement

without disincentivising efforts to continually nece wastage.

Cost of provisioning is predominantly influenced hgture of the
source and distance of source from the point oseoption. The extant tariff
specification does not account for cost disabditids a result it becomes
difficult to assess the incidence or element ofsgly except at the aggregate

level.

E.2 Irrigation

Irrigation services place a relatively greater dechan available water.
But, irrigation charges are based on assumed (cialx usage of water
depending on crop-type, area under irrigation, @@asumber of waterings,
etc® Irrigation efficiency is commonly estimated to about 30-40 percent.
That is, only between 30-40 percent of water predudor irrigation is
accounted for based on prescribed norms. Thus,eeetv60-70 percent of
water is unaccounted either due to overuse (fromaptoh of flooding
technique on the fields) or lost during transmissioainly from evaporation,

seepage, and leakage.

E.2.1 Agricultural water rates
Agricultural water rates in states are often cropl geason specific,

and in some cases use different measures (acrestdrés). Rates may also

8 Frequent change in personnel, apparently in position to gaiskst with adopted approach
for this study, led to several rounds of introductory wisions. These discussions however,
seldom progressed beyond lamenting an administrative dedsitniansferpatwaris from
irrigation to revenue departmeatwarisare personnel entrusted with the job of measuring
land and water use for raising appropriate water Bllkile there appears to be significant
overlap of functions of gatwari in irrigation department with corresponding personnel in
revenue department, transfer pitwaris’ inadvertently led to weakening of mechanism for
raising appropriate bills for water charges. This compodnide problem of data compilation,
user-charge and arrear collection, and yielded in neacésaibility to desired data. Further,
attempts to access any printed or published techitglsical, organisational) information
and documents elicited only an apathetic response.
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differ for flow and lift irrigation schemesTable E.2acategorises the states
into groups based on the maximum rate in the sdbedfutariffs for each

state. However, all rates are transformed into @vaige unit of land size

measure.
Table E.2a: Agricultural Water Rates (Rupees per Hectare)
States / Union Territories Rate
Arunachal Pradesh, Punjab, Meghalaya, Mizoram, No Irrigation
Nagaland, Sikkim, Andaman & Nicobar Islands, Water Rates are in
Chandigarh, Lakshadweep Operation

Himachal Pradesh, Manipur, Haryana, West Bengal,

Kerala, Tamil Nadu, Daman & Diu, Pondicherry =200

Bihar, Jharkhand, Uttarakhand, Tripura 201 - 400
Uttar Pradesh, Goa 401 - 600
Assam, Jammu & Kashmir, Chhattisgarh 601 — 800
Dadra & Nagar Haveli, Karnataka 801 - 1000
Andhra Pradesh, Gujarat, Rajasthan, Delhi 1001 — 2000
Maharashtra, Orissa > 2000

Source: Central Water Commission, 2004.

Notes: Rates cover both lift and flow irrigation. 1 heetaquals 10000 sg. metres, or 2.471
acres. The status of rates pertairsperiod varying between March 1998 and Decemb@8 20
for different states

An internal exercise in the irrigation departmeot GoR) estimated
the average water tariff across different cropfapees 174 per hectare. But,
estimated as area-weighted average of crop speaiks, this turns out to be
lower at Rupees 149 per hectare per annum. Inasipinnual average O&M
expenditure (for production and supply of irrigatiovaters) over the years
2002-3 to 2004-5 is estimated as Rupees 82.20322td 144.78 per hectare

for O&M works, work charge and establishment chargespectively. Thus
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the total average annual O&M expenditure per hectdrirrigated land is
estimated at Rupees 456.31.

Commonly though, it is often believed that desiedgenditure for
appropriate O&M should be significantly higher. Fekample, a study
sponsored by the GoR (conducted by M/S. Crux Cdastd Pvt. Ltd.)
estimated that cost of only O&M works, at 1998 esic ranges between
Rupees 232.22 and 532.31 per hectare per annumavinage of this range,
recalibrated to 2006 prices was estimated as Rufp@e40 € Rupees 500)
per hectare per annum. Assuming no change in anperalhectare work
charge and establishment c8stptal per hectare O&M cost works out to

Rupees 875 per annum.

It is desirable to elucidate the underlying assummst of such a
proposal to enhance transparency. However, evele wasuming no change
in establishment costs and work charges, it ischedr how restructuring of
costs based on increased allocation for O&M worley ustify / yield gains
in efficiency of operation¥.Thus, the classification of expenditure discussed
above has limited ability to identify slack in irtpuse. It is therefore desirable

to utilise an economic classification, such asulsed in section E.2.3 later.

8 At Rupees 230 and 145 respectively, by rounding-off Rupe&2%32 and 144.78
respectively.

84 The same exercise also discusses another set ofietimhere, annual per hectare cost of
O&M works is chosen as Rupees 120, while cost of work chemde(50 percent of regular)
establishment charges are assumed as Rupees 230 and ¢bvedgpd he total annual O&M
cost is then deduced as Rupees 425 per hectare. Averageatgatsmproposed to be raised by
15 per cent per annum from Rupees 174 to Rupees 225 paehgatannum to comply with
the legal covenant for Rajasthan Water Sector RestructBriojgct (RWSRP). The RWSRP
envisages a minimum recovery of 50 per cent of O&M expesmseéss proposed to be raised
to 100 percent by 2007. A report of National Commissionrrigation (1970), submitted in
the year 1972, recommended “...the rates in a State shouddbethat taken as a whole
irrigation schemes do not impose any burden on general revenues.”
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E.2.2 Receipts from and expenditure on specific saces

Revenue receipts from and expenditure lodira Gandhi Canal
(Phase l)andMabhi Projects for the years 2000-01 and 2006-07 arsepted
in Table E.2b

Table E.2b: Receipts from and Expenditure on Irrigation ScherRegpées crore)

Year Revenue Receipts Revenue Expenditure Capital Expenditure
IGNP Mabhi IGNP Mabhi IGNP Mabhi
2000-01 15.18 0.32 255.97 50.80 3.69 15.04
2006-07 14.73 0.32 350.45 68.69 4.80 49.96
Percent Inc. -3 0 37 35 30 232

Source: State Budget Documents, Government of Rajas@dR-03 and 2008-09.

Notes:  Receipts in IGNP include those from sale of water households and other receipts.
Expenditure in IGNP includes that on canal (0-74kand 74-189 kms.), Kanwarsen lift, and
IG Feeder (Punjab Part))

Receipts from IGNP cover about six percent of reeeexpenditure in
2000-01, but by 2006-07 this had declined to nefoly percent. Receipts
from Mahi project are considerably lower and cover less tivam percent of
revenue expenditure. Revenue gap in IGNP Mfahi projects stood at
respectively Rupees 335.72 and 68.37 crores in-R@0@Between 2000-01
and 2006-07, revenue gap in IGNP addhi projects rose by 39 and 35
percent respectively. But, increase in interestypants accounts for more than
90 percent of increase in revenue gap for IGNP, @hdhcrease foMahi

project.
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E.2.3 Structure of expenditure on specific services

In 2006-07, almost 86 percent (84 percent in 2000&f revenue
expenditure on IGNP constituted of interest paysemt capital receipts. All
revenue expenditure under tMahi project constituted of interest payments
that increased by Rupees 17.9 crore between 20@0x2006-07.

Less than four percent of revenue expenditure ddPGn 2006-07,
was for repairs and maintenance (including mainteeanaterials and minor
construction work). The remainder of revenue exjiaral (that is, excluding
interest payments and expenditure on repairs) itotisgy less than 11 percent
was on direction and administration. Almost 41 patcof the expenses on
direction and administration of IGNP (that condetl 11 percent of its
revenue expenditure), went towards compensaticenggloyees. But, almost
58 percent related to water and energy expenseshenLunkaransar
(Kanwarsen lift scheme. Thus apart from interest payments capital
receipts, energy charges to operate lifts entailesl largest proportion of

revenue expensés.

E.3  Conclusion

Of all water resources available, 80 percent aeel der irrigation and
20 percent for drinking water purposes. Rajasthiim ¥ percent area and 5.5
percent population has only one per cent of surfaater resources and 1.7
percent of ground water resources of India. Twedthiof the state is

desertified and the state receives an average baraintall of 530 mm.

Almost 80 percent of potable (consumption of humand animals)

water and 63 percent of the net irrigated areasateced from groundwater.

% In the year 2000-01, detailed budgets do not segregate the expemnis direction and

administration from that on repairs and maintenance. Howglerstructure is apparently
similar to that in 2006-07 with energy charges entailing d@nhgelst component of non-interest
revenue expenses.
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Over the years, this has led to a drastic fallhe twater table and is also
reflected in rising proportion of energy expensedatal cost of producing
water. While there is an urgent need to curb wastagl misuse of water, this
can be hardly achieved by mere tinkering of watées. There is significant
scope to reduce unused or unaccounted for or n@anue water. It is quite
likely that greater community participation andilagce may go a long way

in achieving this objective that translates intbstantial economic gains.
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