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15,4 EXISTING FINANCE SYSTEMS
15.4.1 General

At present, only water supply is che responsibility of an autonomous
authority (P.A.M. Tirtanadi), eonducting its affairs along commercial
lines as far as it is able. The other services are provided by Kotamadya
Medan whoée financial basis has been reviewed in Section 7 of the Long
Term Urban Development Plan. The salient finencial features of the water

supply and sanitation services are discussed below.

15.4.2 Water Supply

15.4.2.1 Income and Expenditure

P.A.M, Tircanadi operates a commercial accounting system, working
on an accrual basis and producing income and expenditure accounts. A

. standard format balance sheet is also prepared.

Annual income and expenditure statements for the years 1976, 1977,
and 1978 are shown in Table 15.1. Some caution is needed when inter-
preting these figures. Included in revenues is part (30%) of a sub-
stantial surplus earned on making new connections, where the charge
heavily exceeds actual cost. This is discussed in more detail below.
Also, funds made available by Perumnas (the agency responsible for low
cost housing development) for investment in water services to new housing

projects appear under revenue in 1978.

The fact remains, however, that even after the inclusion of these
non-operating surpluses and contributions in the revenue statement, a
deficit is recorded in two out of the three vears. This reflects the
low growth in water revenues, which in turn results from limited water
supply (and thus limited potential for additional sales) and low tariff
rates, At the same time, operation and maintenance costs have shown a

sharp increase, particularly between 1977 and 1978.

Higher operating costs will also be a feature of the current year,
following the 50% devaluation of the rupiah in November, 1978. The budget
for 1979 is now being reviewed and was not available at the time of
writing. Discussions with the Director and financial management of P,A.M.

Tirtanadi indicated that a further operating deficit is likely this year.
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TABLE 15.1

P.A.M. TIRTANADI - WATER SUPPLY
INCOME AND EXPENDITURE (RP MILLION) 1976-1978

1976 1977 1978

Income
Water sales (incl. meter rent) 721 758 780
Excess connection charges ) 182 93 121
Connection/reconnection fees ) 111 148
Perumnas contribution - - 312
Other 18 - -
Total 921 962 1,361
Expenditure
Operating and maintenance 779 704 1,194
Depréciation 132 141 154
Total 911 845 1,348
Less contribuation to '

Governor's Office 40 40 40
Surplus/(deficit) (30) 77 (27)

Source: P.A.M. Tirtanadi



Only by augmenting supply and increasing tariffs can this outcome be
avoided. Both these objectives are now being pursued.

Salient features of income and expenditures are discussed further

in the following paragraphs.

Tariff Rates: The existing tariff rate schedule was introduced

in 1973, These rates are summarized by consumer category in Table 15.2,

along with actual consumption and revenue for Medan city in 1978.

TABLE 15.2

TARIFF RATES AND REVENUES 1978 BY CONSUMER CATEGORY

! |
Cus tomer Rate Consumption Revenue
Category Rp/ud | w3 ('000) y Rp Million 2
Domestic L 15 10,347 45 155 22
30 2,916 13 87 12
Commercial/
Industrial 100 1,487 7 149 21
80 2,543 11 203 29
Government
Offices 30 1,025 5 31 4
Social/
Religious 5 447 2 2 -
15 478 2 7 1
Schools 20 877 4 18 3
Army 20 2,385 10 48 7
Public Taps 15 255 1 4 1
Total 22,740 100 704* 100

* This is lower than water sales total in Table 15.1 as meter rents
and revenue from Belawan and Brastagi are excluded.

The industrial and commercial sector generates 50 % of the revenue while
consuming only 182 of the water. Conversely, domestic consumption is just
under 60Z, providing just over one fifth of total revenue. This proportion-

ately lower domestic contribution reflects the very low average rate

3.



obtained for domestic consumption, Two rates apply: an initial allp-
cation of 4.5 m3 per person per month {s charged at the very low rate

of Rp.1l5 per m3; consumption above this allowance is charged at the
still very modest rate of Rp.30 per w3, As on average only 227 of
domestic consumption is at the higher rate this implies that each
person only consumes a further 1.". m3 above the cheap allowance allo-
cation. This seems highly un. ! - and suggests, as could be expected,
that considerable overstates 'rs of the number of people dependent

on private domestic connections.

The rates for all other consuming categories, apart from industry
and commerce, are also at very low levels, ranging from Rp.5 .to Rp.30
per o3, Public taps are charged at the minimum domestic rate of Rp.15
per w3 but total consumption is extremely low (1%) due to the small
number (approximately 100) which have so far been installed.

P.A.M. Tirtanadi is well aware of the need to increase tariff rates
and has put forward pfoposals to the provincial govermment for both re-
structuring the tariff schedule and higher rates. Under these proposals
the existing structure would be rationalized into three consumer cate-
gories; domestic, commercial, and industrial. The industrial rate
would increase from Rp.100 per m3 to Rp.150 and all domestic consumption
would be charged s’ Rp.25, with nc cheaper band as at present. These
rates were put forward before devaluation (and the consequent high
increase in costs) and now need reviewing. At present, tariff increases
have to be approved by both the provincial legislative agsembly and the
Governor. According to P.A.M. Tirtanadi, under revised operating regu-
lations now awaiting central. govermment approval, only the consent of
the Governor will be required. This should facilitate the processing of

increased rate proposals in future.

Meter Charges: At the end of 1978, there were just under
33,000 metered connections, of which 25,500 were domestic and 6,500
industrial or commercial. Monthly meter charges vary from Rp.50 for
a 3/8" meter to Rp.750 for a 14" meter. This is, in effect, a nominal
service charge and it would be difficult to justify a higher charge as
the property owner pays heavily in excess of actual cost for the meter
and its installation. Meter revenue in 1978 was Rp.34 million.
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Connection Charges: As P.A.M. Tirtanadi has been unabLe to.

effect rate increases, it has sought to gepmerate additional revenue

through high connection charges. This is done with conspicuous success.
Table 15.3 shows the actual cost of making a typical domestic connection
compared with the amount charged. This yields a 'surplus' of Rp.163,000

or, put another way, actual cost is 22 percent of the actual charge.

TABLE 15.3

TYPICAL DOMESTIC CONNECTION COSTS AND CHARGES

Rp ('000)
Actual Actual
Charge Cost Surplus
Distribution line 60.0 - 60.0
Meter and pipes . 117.5 23.4 94,1
Internal pipes 30.5 21.5 9.0
Total 208.,0 44,9 163.1

Source: P,A.M. Tirtanadi

The disadvantage of making excessive charges for connections is that
private piped supplies are priced beyond the means of the majority. In
fact, this is not a major problem when there is a paucity of supply, as
at present; P.A.M. Tirtanadi claimsthat the demand for connections, even
at current charges, exceeds what water pressure in the system enables 1t
to satisfy. This policy will clearly need to be revised, however, when

water supply is augmented,

Operating Expenses: The major items appearing in the expend-

iture statement are wages, rehabilitation costs and depreciationm,

accounting in total for 71 percent of charged expenses.

P.A.M. Tirtanadi is required to contribute Rp.40 million per annum
to the Governor's office as well as 4 percent of revenue as a management

fee to the provincial holding company. The 4 percent contribution does not
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appear in the expenditure statement, but it is understood that the
Rp.40 million is included, although not shown as a separate item. This
can be considered as a charge in lieu of interest (albeit at a low
rate) as investment funds provided by the provincial govermment in

the past have been in the form of grants.

15.4.2.2 Sources of Finance

In the past, major investments in water supply and water treat-

ment have been financed by the provincial govermment throdgh grants.
Investments in distribution and other works have been made largely

through the surplus earmed on service connaction charges.

There is a complete absence of debt finance in P.A.M. Tirtanadi's
capital structure. This is due to.the reluctance of banks to lend to
the organization given its current status rather than Tirtanadi's
deliberate avoidance of this potential source of funds. However, this
position should changé'in the next few months if, and when, the central
government ratifies the revised organizational structure for the utility
which has already been approved by the provincial government. The
Director of Tirtanadi is confident that bank loans will be forthcoming
once it has approved Perda status (that is, formal authority from the

provincial and central govermnments).

Meanwhile, Tirtanadi is entirely dependent upon intermnal cash
generation for its routine development finance. In recent years, this
has yielded between Rp.300 and Rp.400 million, as shown in Table 15.4.
This has been insufficient to undertake major capital works.



TABLE 15.4

TIRTANADI CASH GENERATION 1977-1979

(RP MILLION)
1977 1978 - 1979 (Estimate)
Operating surplus 77 ©(27) (40)
40% of excess
connection charge 82 233 276
Depreciation 141 154 164
Total Cash 300 360 400

Source: P.A.M. Tirtanadi and MUDS estimates

15.4.3 Wastewater and Drainage

As discussed in syb-sectionl5.2.3, wastewater and drainage operations
are primarily the responsibility of the drainage section of the Medan
public works department, Certain drainage clearance functions, however,
are also performed by the municipal solid wastes departmenf; these
expenditures are included in the solid wastes budget but are not clearly
identifiable. The sub-directorate of village development also undertakes

drainage work in the low income areas of the city.

15.4.3.1 Revenue and Expenditure

Revénue'and expenditure for drainage in 1978/79 are shown in Table 15.5.

TABLE 15.5

DRAINAGE - REVENUE AND EXPENDITURE, 1978/79

Revenue ° Rp./Million
Drainage 8
Other Taxes (local & central) 116
Inpres funds ‘ 35
Total 159
Expenditure

Routine 68
Development 91
Total 159

Source: Dinas Pendapatan; Drainage Section, PWD; Dept. of Finance;
Sub-Directorate, PMD.



Taxes: The major revenue ‘source is local taxes, but only
Rp 8 million out of the tntal tax allocation of Rp 124 million is from
a specific drainage tax, the balance coming from the pool of other

tax revenues.

Drainage tax is charged at the rate of Rp 200 per w? for open
drains which are adjacent to a property and at Rp 300 per m2 for closed
drafus. An additional 30 percent per floor is added for multi-storey
properties. In 1978 there were just- under 15,000 properties enumerated
as having drainage, of which one-third had closed drains. The most
recent information available on the number of properties in Medan is
the 1975 city census which gives the total of domestic properties as
153,000. No figure exists for industrial and commercial properties,
but if the latter were included and allowance made for property growth
since 1976 it is clear that the percentage of priverties assessed for

drainage tax is extremely low,

The revenue from'drainage tax is well below potential, but by how
much is difficult to estimate. This is for two reasons; firstly, the
tax collection department (Dinas Pendapatan) is not necessarily informed
when new drains are constructed and secondly, the taxes are often not
collected from properties which are assessed. The revenue department
estimates the collection rate at around 30 percent. There is no penalty
for non-payment and arrears are not carried forward. Property owners,
parti‘cularly with open drains, refuse to pay on the grounds that no
service is provided; it is claimed that the drains are continuocusly
blocked, causing flooding during periods of heavy rains.

On the basis of the current assessment (which is certainly under=-
stated) the potential drainage tax revenue is Rp 26 million per annum;
actual collection is Rp 8 million. This means that most of the locally

financed drainage expenditure is derived from other taxation sources.

In addition to local tax revenue, Inpres (central government) funds
are made available for arainage purposes. In 1978/79 this amounted to
Rp 35 million, principally for development. The sub-directorate of
village development similarly have use of central funds for providing
services in the kampungs. In 1978/79 this amounted to Rp 20 million for
development and Rp 6 for routine expenditure.
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. ‘ §§2enditure' Expenditure is categorised as. either routine or
dg?éibﬁment. In practice, these definitions\are somewhat fluid as
.apprdximateiy Rp. 20 million of "development" expenditure in 1978/79
would appeér to have been for maintenance (routihe) items. But however
defined, drainage expenditure is totally inadequate tb maintain a

reasonable level of service.

15.4.& Solid Waste

15.4.4,1 1Income and Expenditure

‘Revenue and expenditure for solid wag%e collectipﬁ-in 1978/79 are
shown in Table 15.6. o

TABLE 15.6 RN

SOLID WASTES -~ REVENUE AND EXPENDITURE, -1978/79

(RP MILLION)
Revenue
Collection charges : ‘ » 14
Septic tank emptying ‘ B - .
Taxes ’ ) L o, 386,
Total Lo . 406

1 s
E§2endituﬁe : IR V;';Q

. " : " X +

Routine | L 299
Development X ‘a\=f & 107‘7'
Total - . it 406

Source: Dinas Pendapatan & DKKP.


http:collectio.in

" Solid Waste Charges A range of charges is made, . based on

type of property, for solid waste collectionr

Type of property Monthly charge'(Rp)‘
Large industrial 1,500
Small industrial 1,000
Large offices 750
Small offices '650;
Permanent houses 550
‘Temporary houses 350

The actual collection of this money is the responsibility of“%he
kampung chief who "sells" tickets to all properties in his area at the
appropriate rate. He is then responsible for remitting receipts to the

revenue department (Dinas Pendapatan)

The system falls down on a number oy counts., Thé" kampung chiefs
have difficulty in collecting the fees as there is no guarantee that the
waste collection will take place. As already discussed in sub-section
2.6, the DKKP (solid wastes department) has only sufficient facilities
to cover 25-30 percent of the wastes generated in the city. This inevi-
tably results in an inadequate service and_means'that many properties
use private collecting services to dispose of their garbage. Even when
fees are collected for the official service, the revenue department does
not know either what the potential take from a kampung should be or what
proportion of the actual money collected is being remitted Either ‘way,
the revenue department's receipts are extremely. small and have actually
declined slightly in recent years (from Rp. 14.1 million in 1976/77 to
Rp. 13.6 million in 1978/79), despite the continued growth of the citv.

The other direct charge connected with waste disposal is for‘
emptying septic tanks. Five trucks are maintained for thia purpose and
septic tanks are pumped out on request from propertv owners. The charges
are: Rp. 1,500 for a single family home and Rp.,J,QOO forslarger tanks,inclu-
ding office buildings and hotels., The normaljwork‘loadfis 450 truck loads

per month,



A further service provided on a small scale through the health
department is the water-seal latrine program. Around 1,000 of these
units are authorised per year for a cost Rp. 4,500 per slab.

As with draiﬁage, but even more so with solid wastes, the gap
between specific charges and expenditure is very considerable and has
to be bridged from the total municipal taxes pool. . In both cases,
the amount of revenue generated through specific user/beneficiary
charges is extrezely low.

15.5 TARIFF AND FUNDING ALTERRATIVES
15.5.1 General

In this sub-section the financial implications of the proposed
capital investment programme are considered separately for water,
wastewater, solid wastes and drainage. It is assumed that the existing
institutional arrangements, as discussed above, will continue in the
future but that the séatus of P.A.M. Tirtanadi will be enhanced when
the new regulations concerning its organisation and structure are approved
by the provincial government.

In considering future methods of charging for water and other
services, the general principle followed is one of charging customers
in accordance with usage. This of course 18 only possible where a
customer specific service is provided, and even in those cases it is
necessary to modify the user approach in line with social/equity consi-

derations.

In respect of funding, it is assumed that the capital investment
programme will be financed by a mixture of foreign and local (Indone~
sian) credit. No attempt has been made at this stage to anticipate
the terms on which foreign funds might be made available to the Govern-
ment of Indonesia. Similarly, the terms on which funds could be made
available to the regional agencies (Kotamadya Medan & P.A.M. Tirtanadi),
and from which sources, have not been assumed. Rather, the approach is
to consider the tariff requirements resulting from postulated funding
packages and then assessing these against local income levels. Also taken
into account is the objective contained in the terms of reference which
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is "to improve the financial status of the enterprise to enable it to
finance at least a reasonable part of future investments of water supply
development from its own resources, thereby redu:. 7} the need for Govern-

ment equity capital, grants or subsidies".

15.5.2 Water Supply

15.5.2.1 Estimated tariff requirements 1980/81 - 1988/89

The average unit tariff rate required to cover specified costs
under different patterns of funding are shown in Tables 15.7 - 15.12.
Tables 15.7 - 15.9 are shown in constant 1979 prices; Tables. 15.10

- 15.12 are in current prices, assuming 10X compound irflation,

The assumptions used in arriving at these unit rates are as

follows:

' Water production: This is based on the existing supply and

the planned augmentation over the period.

Water consumption: An allowance of 25 percent of production

for water unaccounted for has been made throughout.

Recurrent costs: Operating and maintenance costs are based on

engineering estimates together with existing operating costs and over-
heads. No allowance has been made for increasing P,A.M. Tirtanadi over-

heads as capacity is believed to exist for additional activity.

Depreciation: Depreciation of existing assets, by the straight

- line method, has been based on P.A.M. Tirtanadi's current rates.
Depreciation of new assets, by the same method, has been based on the

following estimated lives of assets:

Water treatment plant 30 yrs
Pipelines 50 yrs
Wells 15 yrs
Service reservoirs 50 yrs
Pumping stations 15 yrs

Public standpipes 15 yrs

Depreciation is assumed to commence in the year following acquisition of

the asset. No allowance has been made for revaluation of assets,

e



.gv/

Assumptions: a)

TABLE 15.7

WATER SUPPLY - ESTIMATED TARIFF REQUIREMENTS 1980/81 - 88/39

b) 100X loan
¢) Debt Service A: 15 yrs repayment @ 10%

Constant 1979 prices

Debt Service B: 20 yrs repayment @ 82

Unit 80/81 81/82 82/83 83/84 84/85 85/86 86/87 87/88 | 88/89
Production M m3/yr 39.4 51.1 53.3 55.1 74.0 79.6 85.2 90.8 96.4
Consumption M m3/yr 29.6 38.3 40.0 41.2 55.5 59.7 63.9 68.1 72.3
Recurrent Costs Rp x 106 1620 1690 2000 2212 2541 2630 2720 2809 2899
Depreciation " 186 319 529 717 860 924 988 1052 1116
Debt service - A " - 523 523 523 3254 3460 3666 3872 4078
Debt service - B " - 410 410 . 410 2551 2712 2873 3034 3195
CASH APPROACH
Debt Service A .
Revenue required Rp x 106 . 1602 2213 2523 2735 5795 6090 6386 6681 6977
to cover recurrent - ‘
costs & D.S. 3
Unit charge req'd Rp/m 54 58 63 66 104 102 100 98 97
Debt Service B
Revenue required Rp x 106 1602 2100 2410 2622 5092 5342 5593 5843 6094
to cover recurrent :
costs & D.S.
Unit charge req'd | Rp/m° 54 55 60 6t i 92 89 87 86 84
RATE OF RETURN :
APPROACH
Debt Service A )
Revenue required Rp = 108 1788 2532 3052 3452 6655 7014 7374 7733 8093
to cover recurrent
costs & D.S. & dep-
reciation 3 _
Unit charge req'd Rp/m 60 66 76 84 120 117 115 114 112
Debt Service B -
Revenue required to| Rp x 106 1788 2419 2939 | 3339 5952 6266 6581 6895 7210
cover regu reEt . ;
costs 3 8.§. dep-
reciation -
Unit charge req'd Rp/m> 60 63 73 81 107 105 103 101 100
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Assumptions: a)

TABLE 15.8

WATER SUPPLY - ESTIMATED TARIFF REQUIREMENTS 1980/81 - 88/89

b) 752X loan
c) Debt Service A: 15 yrs repayment @ 10%

Constant 1979 prices

Debt Service B: 20 yrs repayment @ 8%

Unit 80/81 81/82 82/83 83/84 84/85 85/86 86/87 87/88 | 88/89
Production M m3/yr 39.4 51.1 53.3 55.1 74.0 79.6 85.2 90.8 96.4
Consumption M m3/yr 29.6 38.3 40.0 41.2 55.5 59.7 63.9 68.1 72.3
Recurrent Costs Rp x 106 1602 1690 2000 2212 2541 2630 2720 2809 2899
Depreciation " 186 319 529 717 860 924 988 1052 1116
Debt service - A " - 392 392 392 2441 2596 2751 2905 3060
Debt service - B " - 307 307 307 1914 2034 2155 2276 2396
CASH APPROACH
Debt Service A 6
Revenue required Rp x 10 1602 2082 2392 2604 4982 5226 5471 5714 | 5959
to cover recurrent :
costs & D.S,.
Unit charge req'd Rp/m> 54 54 60 63 90 88 86 84 82
Debt Service B
Revenue required Rp x 100 | 1602 1997 2307 2519 4455 | 4664 4875 5085 | 5295
to cover recurrent
costs & D.S. 3
Unit charge req'd Rp/m 54 52 58 61 80 78 76 75 73
RATE OF RETURN
APPROACH
Debt Service A
Revenue required Rp x 106 1788 2401 2921 3321 5842 6150 6459 6766 7075
to cover recurrent
costs & D.S. & dep-
reciation 3
Unit charge req'd Rp/m 60 63 73 81 105 103 101 99 98
Debt Service B R
Revenue required to| Rp x 106 1788 2316 2836 3236 5315 5588 5860 6137 6411
cover recurrent -
costs & D.S. & dep-
reciation
Unit charge req'd Rp/m3 60 60 71 79 96 94 92 90 89
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Assumptions: a)

TABLE 15.9

VUATER SUPPLY - ESTIMATED TARIFF REQUIREMENTS 1980/81 - 88/89

b) S0 X loan
c) Debt Service A: 15 yrs repavment @ 10%

Constant 1979 prices

Debt Service B: 20 yrs repayment @ 8%

Unit

80/81

84/85

81/82 82/83 83/84 85/86 86/87 87/88 | 88/89
Production M m3/yr 39.4 51.1 53.3 55.1 74.0 79.6 85.2 90.8 96.4
Consumption M m3/yr 29.6 38.3 40.0 41.2 55.5 59.7 63.9 68.1 72.3
Recurrent Costs RpxlO6 1602 1690 2000 2212 2541 2630 2720 2809 2899
Depreciation " 186 319 529 717 860 924 988 1052 1116
Debt service - A " - 262 262 262 1628 1730 1834 1936 2039
Debt service - B " - - 205 205 205 1275 1356 1437 1518 1598
CASH APPROACH
Debt Service A :
Revenue required Rpx 106 1602 1952 2262 2474 4169 4360 4554 4745 4938
to cover recurrent
costs & D.S.
Unit charge req'd Rp/m3 54 51 57 60 75 73 71 70 68
Debt Service B 6 :
Revenue required Rpx 10 1602 1895 2205 2417 3816 3986 4157 4327 4497
to cover recurrent
costs & D.S.
Unit charge req'd Rp/m3 54 49 55 59 69 67 65 64 62
RATE OF RETURN
APPROACH
Debt Service A 6
Revenue required Rpx 10 1788 2271 2791 3191 5029 5284 5542 5797 6054
to cover recurrent :
costs & D.S. & dep-
reciation
Unit charge req'd Rp/m3 60 59 70 77 91 89 87 85 84
Debt Service B \ .
Revenue required to Rp x 106 1788 2214 2734 3134 4676 4910 5145 5379 5613
cover recurrent
costs & D.S. & dep-
reclation
Unit charge req'd Rp/m3 60 58 68 76 84 82 81 79 78
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Assumptions: a)

TABLE 15.10

VATER SUPPLY - ESTIMATED TARIFF REQUIREMENTS 1980/81 - 88/89

b) 100X loan
c) Debt Service A: 15 yrs repayment @ 10%

10Z compound inflation

Debt Service B: 20 yrs repayment @ 8%

Unge 80/81 81/82 82/83 83/84 84/85 85/86 | 86/87 87/88| 88/89
Production M.m3/yr 39.4 51.1 53.3 55.1 74.0 79.6 85.2| 90.8 96.4
Consumption M m3/yr 29.6 38.3 40.0 41,2 55.5 59.7 63.9 68.1 72.3
Recurrent Costs Rp x 10° | 1762 2045 2660 3223 4091 4655 5304 5899 6958
Depreciation " 186 319 550 770 967 1060 1163 1276 1403
Debt service - A " - 523 523 523 3822 4142 4501 4897 5342
Debt service - B " - 410 410 .410 2996 3246 3526 2836 4176
CASH APPROACH
Debt Service A 6
Revenue required Rp x 10 1762 2568 3183 3746 7913 8797 9805 |10796 12300
to cover recurrent i
costs & D.S.
Unit charge req'd Rp/u’ 60 67 B 91 143 147 153 | 159 170
Debt Service B
Revenue required Rp x 106 | 1762 2455 3070 3633 7087 7901 8830 9735 11134
to cover recurrent
costs & D.S.
Unit charge req'd Rp/m3 60 64 77 88 128 132 138 143 154
RATE OF RETURN
APPROACH
Debt Service A
Revenue required Rp x 106 | 1948 2887 3733 4516 8880 9857 10968 (12072 13703
to cover recurrent
cogts & D.S. & dep-
reciation
Unit charge req'd Rp/m3 66 75 93 110 160 165 172 177 190
Debt Service B
Revenue required to| Rp x 166 ] 1948 2774 3620 4403 8054 8961 9993 |11011 12537
cover recurrent
costs & D.S. & dep-
reclation
Unit charge req'd Rp/m3 66 72 91 107 145 150 156 162 173
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Assumptions: a)

TABLE

15.11

«+ATER SUPPLY - ESTIMATED TARIFF REQUIREMENTS 1980/81 - 88/89

b) 75 Z loan
c) Debt Service A: 15 vrs repavment @ 102

10% compound inflation

Debt Service B: 20

yrs repayment @ 8%

Unit 80/81 | 81/82 | 82/83 | 83/84 | 84/85 | 85/86 | 86/87| 87/38 88/89
1 - .

Production M o3/yr 39.4 51.1 53.3 55.1 74.0 79.6 85.2 90.8 96.4
Consumption 29.6 38.3 40.0 41.2 55.5 59.7 63.9 68.1 72.3
Recurrent Costs Rp x 106 1762 2045 2660 3223 4091 4655 5304 5899 6958
Depreciation " 186 319 550 770 967 1060 1163 1276 1403
Debt service - A " - 392 392 392 2867 3107 3376 3673 4002
Debt service - B " - 307 307 307 2247 2436 2646 2878 3134
CASH APPROACH
Debt Service A
Revenue required Rp x 106 1762 2437 3052 3615 6958 7762 8680 9572 10960
to cover recurrent
costs & D.S.
Unit charge req'd Rp/m3 60 64 76 88 125 130 136 141 152
Debt Service B
Revenue required Rp x 106 | 1762 2352 2967 3530 6338 7091 7950 8777 10092
to cover recurrent
costs & D.S.
Unit charge req'd Rp/m3 60 61 74 86 114 119 124 129 140
RATE OF RETURN
APPROACH
Debt Service A
Revenue required Rp x 106 | 1948 2756 3602 4385 7925 8822 9843 10848 12363
to cover recurrent
costs & D.S. & dep-
reciation
Unit charge req'd Rp/m3 66 72 90 106 143 148 154 159 171
Debt Service B :
Revenue required to] Rp x 106 | 1948 2671 3517 4300 7305 8151 9113 [10053 11495
cover recurrent
costs & D.S. & dep-
reclation E
Unit charge req'd Rp/m3 66 70 88 104 132 137 143 148 159
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Assumptions: a)

TABIE 15.12

WATER SUPPLY - LSTIMATED TARIFF REQUIREMENTS 1980/81 - 88/89

b) 50 X loan
¢) Debt Service A: 15 vrs repayment @ 10%

10X compound inflation

Debt Service B: 20 yrs repayment @ 8%

Unit

80/81 81/82 82/83 83/84 84/85 85/86 86/87 87/88| 88/89
Production M m3/yr 39.4 51.1 53.3 55.1 74.0 79.6 ~ 85.2 90.8 96.4
Consumption M m3/yr 29.6 38.3 40.0 41.2 55.5 59.7 63.9 68.1 72.3
Recurrent Costs | Rp x 106 | 1762 2045 2660 3223 4091 4655 5304 5899 6958
Depreciation " 186 319 550 770 967 1060 1163 1276 1403
Debt service - A " - 262 262 262 1911 2071 2250 2449 2673
Debt service - B " - 205 205 - 205 1498 1623 1763 1918 2088
CASH APPROACH
Debt Service A .
Revenue required Rp x 109 | 1762 2307 2922 3485 6002 6726 7554 8348 9631
to cover recurrent
costs & D.S.
Unit charge req'd Rp/m3 60 60 73 85 108 113 118 123 133
Debt Service B
Revenue required Rp x 108 1762 2250 2865 3428 5589 6278 7067 7817 9046
to cover recurrent
costs & D.S.
Unit charge req'd Rp/m3 60 59 72 83 101 105 111 115 125
RATE OF RETURN
APPROACH
Debt Service A 6
Revenue required Rp x 10 1948 2626 3472 4255 6969 7786 8717 9624 11034
to cover recurrent
costs & D.S. & dep-
reciation
Unit charge req'd Rp/m3 66 69 87 103 126 130 136 141 153
Debt Service B ’
Revenue required to| Rp x 106 1948 2569 3415 4198 6556 7338 8230 9093 10449
cover recurrent
costs & D.S. & dep-
reciation
Unit charge req'd Rp/m3 66 67 85 102 118 123 129 134 145




Debt service: Analysis has been undertaken incorporating the

following combinations of loan/grant mix: 100% loan; 75X loan/25% grant;
50% loan/50% grant. Loan repayment has been calculated on an annuity
basis (equal annual payments of principal and interest) under two different

sets of interest and loan repayment assumptions:

Debt service (A) - 10 interest; loan repayment ovef 15 years,

Debt service (B) - 82 interest; loan repayment over 20 years.

No moratorium has been allowed for in the case of the immediate action
program expendituresand for expenditures in the period 1984/85 - 1988/89.
Repayment in those cases is assumed to commence in the year following loan
drawal, with interest capitalised during the year of expenditure. In the
case of the major works expenditure during 1981/82 - 83/84, repayment is
assumed to commence in 1984/85, interest being capitalised during the

construction period.

Financial criteria: The tariff rate requiremént has been

calculated for two seEs of financial criteria:

- to cover recurrent costs and debt service (interest and prin-
cipal) repayments.

- to cover recurrent costs, debt service and depreciation.

The first of these (the cash approach) gives the minimum tariff rate
acceptable as only the basic cash requirements of the utility would be
met. No internally generated surplus would be available (even for
additional working capital requirements), This approach does not
satisfy the objective mentioned earlier of some internal contribution
being made towards new investments,

The second approach (the rate of return approach) requires depreciation
as well as recurrent and debt service costs to be covered, The more
normal method of expressing this would be as a target rate of return on
capital employed, after deducting recurrent costs, depreciation and
interest, sufficient to cover principal repayment and provide a surplus,
In effect, the approach followed here is to allow for all specific costs
and charges to be covered but making no allowance for a surplus. 1In
practice, in cash terms, a surplus equal to depreciation would be avail-

able. This is the minimum financial performance criterion often required
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by international lending agencies and attention is therefore concentrated

below on the unit rates necessary to satisfy this condition,

Unit rate to cover recurrent costs, depreciation and

debt service: The unit rates to cover recurrents costs,

depreciation and debt service, under the different debt servicing
assumptions and loan/grant mixes selected at constant 1979 prices, are
summarised in Table 15.13. In all cases the highest unit rates occur in
1984/85, the year repayment of the debt resulting from the major works
program commences. The rate requirements fall away steadily thereafter

for the remainder of the decade,

TABLE 15,13

UNIT WATER RATES (RP/M3) REQUIRED TO COVER RECURRENT
COSTS, DEPRECIATION, INTEREST AND CAPI.\L REPAYMENTS
IN CONSTANT 1979 PRICES

1980/81 1984/85 1988/89
% Loan/Gran
15 yrs/| 20 yrs/| 15 yrs/| 20 yrs/] 15 yrs/|20 yrs/
Loan Terms 102 82 102 8% 102 8%
1002 Loan 60 60 120 107 112 100
752 Loan/25% Grant 60 60 105 96 98 89
502 Loan/507Z Grant 60 60 91 84 84 78

In considering whether these rates are affordable it will be assumed
that water consumed through standpipes will be paid for, directly or
indirectly, at the domestic rate. This does not mean that the poor
people dependent on these supplies will pay this amount. Some small
charge may be levied as at present and the desirability of this will be
considered in more detail as part of the tariff studies in the Feasibility
report. Any shortfall of revenue, however, resulting from the provision
of free or cheap water through standpipes should not be to the detriment cf
P.A.M. Tirtanadi's financial viability. This shortfall can be recovered
either by charging higher rates to other water users (that is by
cross-subsidisation) or by charging it to Kotamadya Medan (that is,

subgidisation through general taxationm).
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This leaves the question of whether there should be cross sub-
sidisation between other water consumers, This exists on a substantial
scale at present. The average dcmestic rate is-currently Rp. 18 per
w3 compared to the average industrial rate of Rp., 87 per m3, As already
noted (15.4.2.1) this results in 50% of water revenue being generated
ffom 182 of consumption. Whether this is considered fair or equitable
depends on how these terms are defined. If fairness is defined as not
treating equals differently, the question is: equal in respect of what -~
equal in the costs they impose on the system or equal in consumption ?
If the former, different consumer categories would pay according to the
different costs they impose on the system; if the latter, consumers
would pay the same rate for the same consumption, irrespective of any

differences in the cost of supply.

A third definition of fairnmess is that cha es should be related
to ability to pay. While this lacks the economic cost justification
of the first two definitions it is much more in tune with the social
and political realities of a community such as Medan. While the existing
cross-subsidisation may be excessive, any substantial dimunition of it
is likely to be infeasible (even if considered desirable), This is for
two reasomns: as the house connection program progresses, more and more
lower income households will be connected to the public system with a pro-
gressively weaker ability to pay; secondly, the easy availability of
well water as an alternative source of supply provides a pratical limi-
tation to the rate which can be charged. Different rates for domestic

and non domestic consumption are therefore assumed in the future.

In Table 15.14 possible combinations of domestic and non-domestic
.rates required to achieve the overall average rate in the worst year
(1984/85) under different funding and debt service assumptions are

given.

Before assessing the ability of consumers to pay these rates, however,
a further adjustment should be made for inflation. Over time,the effect
of inflation is to reduce the real burden of debt and hence the real
level of tariff required. Assuming that incomes rise in line with
inflation this results in an increased ability to pay. While the likely

/.



TABLE 15,14

COMBINATIONS OF DOMESTIC AND NON-DOMESTIC RATES (RP/M3)
WHICH GIVE THE AVERAGE RATE REQUIRED IN 1984/85 - CONS-
TANT 1979 PRICES

, 75% Loan/ 50% Loan/
Loan cetfi///////, 100z Loan 25Z Grant 50% Grant

’ioan/ Domes- Non- Domes~-| Non- Domeg- Non~
P Grant mix tic domestic| tic domestiq tic domestic
15 yrs/10% 70 240 58 | 215 50 200
20 yrs/ 8% 60 220 55 190 45 190

rates of inflation over the period under review cannot be accurately
predicted, it can be assumed with sﬁme confidence that inflation will
occur, For purposes of il: :stration a compound rate of 10% has been
agssumed, If the rates' required in such circumstances (see Tables

15.10 - 15.12) are expressed in 1979 constant prices the rates summarised

in Table 15.15 for domestic and non-domestic consumers can be derived.

TABLE 15.15

COMBINATIONS OF DOMESTIC AND NON-DOMESTIC RATES (RP/M3)
WHICH GIVE THE AVERAGE RATE REQUIRED IN 1984/85 - CURRENT
1984 PRICES EXPRESSED IN 1979 PRICES.

75X Loan/ 50% Loan/
Loan terms 100z Loan 25 Grant 50Z Grant
Loan/ Domes- Non=- Domes- Non- Domes=- Non-
Grant mix tic domestic| tic domestic| tic domestic
15 yrs/10% 50 215 | 44 190 35 175
20 yrs/ 8% 45 197 38 180 33 165

If the rate of inflation does not exceed 10%, the required unit rates

will rest somewhere between these énd the comparable figures in Table
15.14, For ease of analysis, the averages have been taken in calculating

typical monthly bills, viz. Rp. 60 or Rp. 52 per m3 for domestic under
100Z locan conditions, and Rp. 51 or 46 per w3 under 75 loan/25% grant

X &
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15 5.2,2 Affordability of required tariff rates
Examples of monthly domestic bills

The average per capita cousumption for éxisting domestic
connections (excluding standpipes) is in the range of 150 - 200 litres
per day., If an average of 8 people per connection is assumed, per
capita consumption in 1978 was 182 litres per day. Although the
average household size is smaller than this (6), it is common prac-
tice to provide water to non-household members. This, and an allowance
for single meter multi-household properties, would tend to reduce the

per capita allocation.

The above estimates are based on consumptioﬁ among high and medium
income households; lower rates of per capita consumbtion can be expected
as house connections are extended into lower income areas. For planning
future water supply requirements tt: foilowing pvr capita rates have
been adopted for Repelitas 111 & 1V.

TABLE 15, 16

PLANNED PER CAPITA CONSUHPTION RAIES - DOHESTIC CONNECTIONS

Residential type rLittes per capita per day
. : ~ :
Income Density | 1980 | 1985 1990
Mgh | Lw' | 265 .| 275 285
High | Medtwm . | . 265 < [ ‘275 285
Medium _ |  Low 215 225 240
Medium ‘Medium .25 225 240
Medium High 145 160 175
Low Low 145 . 160 175
Low . Medium 100 115 125
Low High 35 35 35

In estimating the affordability of the tariff rates in 1984/85,

selected per capita consumption targets for 1985 have ‘been taken.

income consumers in high density areas have, been excluded as it is

assumed they will be dependent on standpipg suppiiesi‘high income

‘23,
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copgﬁmers have been excluded as it is assumed that they will have the
ability to pay. The remaining consumption levels of 115, 160 and

2251ped have been taken for varying hcusehold sizes to calculate monthly

" bdills at rates necessary to meet the rate of return criterion under
100% loan and 75% loan/25% grant funding conditions (see tables 15.17

and 15.18).

TABLE 15.17

EXAMPLES OF MONTHLY BILLS (RP) - 100Z LOAN

15 YEARS REPAYMENT @ 10%

Persons per

Per capita consumption per day

connection 115 litres 160 litres 225 litres
6 Rp. 1263 1757 2471
8 . 1684 2342 A 3294
10 2105 2928

4118

20 YEARS REPAYMENT @ 8%

Persons per

Per capita consumption per day

connection 115 iitres 160 litres 225 litres
6 Rp. 1115 1552 2500
8 1487 2069 2910
10 1859 2586 2637
TABLE 15.18

. EXAMPLES OF MONTHLY BILLS (RP) - 75% LOANVIZHSZCRANT‘ |
15 YEARS REPAYMENT AT 10%

Persons per

Per capita coﬁsumption per day.

connection 115 litres 160 litres 225 litfes
6 Rp. 1073 1473 2406
8 1431 . 1991 2800
10 3500

1 ame
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20 YEARS REPAYMENT AT 8%

Persons per Per capita consumption per day
connection 115 litres 160 litres ) 225 litres
Rp. 989 1376 1935
1319 1835 2580
0 1649 2294 3226

Ability to pay - domestic: Various sources of data on household

income and expenditure levels have been available to the project. These
are discussed in detail in the Long Term Development Strategy report and
the Technical Memorandum on household incomes and expenditure. Based

on these data the following breakdown of families by income range has been

derived (Table 15.19).

TABLE 15.19

FAMILY INCOME IN MEDAN - END 1977

Monthly income (Rp) % of families Cumulative 2

< 20,000 4.0 4.0
20,001 - 30,000 10.7 14,7
30,001 - 40,000 14.4 29,1
40,001 - 50,000 14.6 - 43,7
5) 91 - 60,000 11.5 55.2
¢.,001 - 70,000 11.2 66.4
. 2,001 ~100,000 16.8 83.2

100,001 16.8 100.0

Total 100.0 ; -

These income ranges are in end 1977 prices. To update these to
1979 prices the only appropriate price index availlable is the cost of
living index for Medan. This increased by 13,7% between the last
quarter of 1977 and the first six months of 1979. It is reasonable to
assume that incomes moved fn line with general cost increases, although
there.could be a lag effecl in the period following devaluation of the
the rupiah (November, 19781 as the index thereafter has risen sharply.
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Bearing in mind that around 20Z of the population in the service.
area will be dependent on public standpipes and making some allowance for
increases in incomes, the minimum family income level at the low con-
sumption rate of 115 lped could reasonably be taken as Rp. 35,000 per
month. The higher consumption rates (see Table 15.16) will clearly re-
late to the higher income levels and in Table 15.20 likely charges as a
percentage of minimum incomes at each consumption level are shown.

The charges are based om the stiffest financing terms assumed, that is,
1002 loan at 102 interest repayable over 15 years.

TABLE 15.20

MONTHLY INCOMES COMPARED TO MONTHLY WATER BILLS
6 PERSONS PER CONNECTION

Congumption Income Water bill Charge as
Ipcd Litres/mth Rp./month Rp./month %2 of income
115 21045 35000 1263 3.61
160 29280 55000 1757 3.19
225 41175 75000 2471 3.29
8 PERSONS PER CONNECTION
Consumption Income Water bill | Charge as
Ipcd Litres/mth Rp/month Rp./month Z of income
115 28060 35000 1684 4,81
160 39040 55000 2342 4,26
225 54900 75000 2928 3.90

A guideline often adopted in determining what low income groups
should pay for water is that the water bill should not exceed 5Z of

family income. As can be seen from Table 15.20, in none of the examples

cited is this figure exceeded.
figures would be well below those shown as worst case situations have

In the majority of cases, the percentage

been selected for illustrative purposes.
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From this analysis, the domestic unit rate required to ensure

that sufficient revenue is generated to cover operating costs,

depreciation, and debt service (principal and interest repayment),

assuming 100% #loan finance at 10% over 15 years, is likely to be

affordable.

Comparative rates:

The average domestic rate derived from

Tables 15.14 & 15.15 was Rp. 60 per m3 (100% loan, 15 years repayment

at 10Z)., This is compared with domestic rates in other major cities
in Indonesia in Table 15.21.

TABLE 15,21

DOMESTIC WATER RATES (RP) IN SELECTED INDONLSIAN CITIES

Consumption Biocks

*

City First Block Second Block Third Block
Jakarta 415 md Rp. 25| > 15 m3 Rp. 50 -
Surabaya 30 m3 Rp. 30 >30 m3 Rp. 60 -

Padang <15 m3 Rp. 33| >15 m3 Rp. 60 -
Semarang All m3 Rp. 40 - - -
Bogor <10 m3 Rp. 25| 11-20 m3Rp. 45 | > 20 m3 Rp. 62.5

* Where different rates apply for different categories of

domestic consumers, the highest have been taken.

Clearly, Rp. 60 per m3 as an average rate is higher than existing

rates in other cities.

In Surabaya this rate comes into effect on

consumption over 15 m3 per month, and in Bogor on consumption over

20 m3. Tt must be remembered, however, that the projectcd rate of

Rp. 60 for Medan is in 1985 and that the real costs of water supplv,

and therefore tariff rates, are likely to increase in other cities

during the next 5 years,
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While rates in other cities are useful for cross-reference
purposes, these should not be the determinants for fixing rates in Medan.
The financial requirements of the utility and the ability of the local
community to pay for water services should be the main considerations.
Any reduction in this rate would require either easier loan conditions
and/or an element of grant finance. For example, the average domestic
rate drops to Rp. 52 per m3 if the loan repayment period is extended to
20 years and interest charged at 8% and not 10%. If, in addition,
instead of 100Z loan the funding mix is 75X loan and 252 grant, the
average rate drops further to Rp. 46. In other words, to the extent
that any constraint is exercised over tariff increases, so concessional
financing will be necessary if P,A,M, Tirtanadi is to achieve reasonable

financial objectives.

Willingness to pay: Although ability to pay the required rate

exists, willingness to pay cannot automatically be assumed. With the
easy availability of free groundwater as an alternative source, there
will be a reluctance to connect to the public system, particularly {f

connection charges are excessive and unit rates unreasonably high,

It is clear that the existing practice of making excessive charges
for house connections (see 15.4.2.1) will have to cease once reasonable
tariff levels are introduced. The capital costs of service connections
have been included in the overall water supply loan requirement; the unit
rates calculated above thus recover those costs, but it is questionable
whether these should be recovered through the general tariff, This would
mean that existing connections subsidise new connections and in more
practical terms, moving from a charge in excess of Rp. 200,000 to nothing
is unlikely to be acceptable. The justification of general recovery is
that it ensures that the less well off benefit from the new investments
and are not prevented from connecting to the public system because of
high initial charges. A way around this oroblem is for new consumers to
put down a small percentage of the connection fee and pay the balance
over a reasonable period of time. This will naturally add to the monthly
water bill over the period of repayment but should not necéssarily
be prohibitive., Such a payment can also be associated with a stepped

rate structure with a low price initial consumption band to ensure that
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minimum consumption levels can be afforded by the poorer consumers.
These points will be considered in detail and firm recommendations
made as part of the tariff studies in the Feasibility report.

Willingness to pay higher tariff rates as opposed to ability
to pay will also be engendered themore that the benefits of protected
supplies are perceived. This will require a concerted effort of
publicity and education to highlight the health benefits of public
piped water compared to traditional polluted sources.

Non domestic water rates: The non-domestic rate required

on average to fulfil the stiffest funding conditions discussed would be
Rp. 227 per @3, This compares with an average industrial rate of
Rp. 87 per w3 at present. Industrial rates for major industries in

other Indonesian cities are given in Table 15,22,

TABLE 15,22

INDUSTRIAL WATER RATES (RP) IN SELECTED INNONTSIAN CITIES

Consumption Blocks
City
First Block Second Block Third Block
Jakarta All m3 Rp. 125 -
Surabaya All w3 Rp. 250 -
Padang <430 m3 Rp. 100{ 30 m3 Rp.200 -
Semarang All o3 Rp. 120 -
Bogor 2m3p.chp. 75| 72 @3 p.c.Rp.150 -

As with the required domestic rate in 1985, Rp. 227 per m3 is high
compared with existing rates in most other Indonesian cities. Only
Surabaya has a higher rate but as noted in respect of domestic charges
the real rates in those citie. are likely to increase over the next five
years., In terms of willingness to pay the same consideration as with
domestic consumers applies in respect of alternative sources. Presently
many industries use private groundwater and/or surface water for their

requirements. No control over this is exercised by amy public authority.

A7



If effective water resource management is to be execised, there is clear-
ly a case for some form of licensing and allocation to be introduced.
Similarly, use of this economic resource should not be free. By the end
of Repelita III most of the major private extractors will have the
alternative of public supplies; if they do not opt for this and are not
forced to do so, charges should be introduced, and eveﬁ when public
supplies are not an alternative source, metering and charging for

private consumption should be effected.

For the overall financial viability of P.A.M, Tirtanadi, all
major water users must pay for their water, from whatever sources;
with the introduction of higher tariffs the possibility of opting out
should not exist.

15,5.2.3 Summary

Under the assumptions made in respect of consumption and inflation,
average unit water rates of Rp. 60 per m3 for domestic consumers and
Rp. 227 per m? for non-domestic consumers (in 1985 rates at constant
1979 prices) would enable P.A.M. Tirtanadi to cover its recurrent costs,
depreciation, interest and loan repayments, under 100X loan conditions.
These are high rates compared to the very low existing chafges and are
high compared to charges in other major cities in Indonesia. While it
is considered that they will be affordable by the majority of consumers
there may be reluctance to pay these higher prices as long as well water
is ‘available. While this can be controlled and charged for in the case
of bulk users, it is not administratively feasible to regulate domestic
groundwater consumption. A progressive block rate with an initial
cheap band will help to encodrage at least minimum consumption of piped
potable supplies, and term payments for connection charges, based on
actual costs, should ensure that hook up to the public system is
wvithin range of the majority.

An important assumption made is that standpipe supplies would be
made available to poor people either free or at heavily subsidised
rates and that P.A.M. Tirtanadi would receive payment for the water at
the domestic rate from Medan municipality. If this were not the case
then higher rates would have to be charged to other water consumers.
This woulg'put further pressure on what is likely to be strained willing-

ness to pay.
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Detailed tariff proposals will be presented in the Feasibility
report, What has sought to be established here is the general level
of tariffs necessary for P,A.M. Tirtanadi to achieve a reasonable
financial performance. While it has been shown that 100% loan finance
can probably be supported, the doubts which must exist about willing-
ness to pay (as opposed to ability to pay), would make it prudent to
adopt the easier debt service conditions assumed (8% over 20 years)
and to allow a more generous moratorium period than the 3 years

assumed here,
15.5.3. Wastewater

15.5.3.1. Method of charging

At present there is virtually no piped sewerage system provided
in the city and no established method for paying for such a service.
Under the wastewater management proposals, piped sewerage connections
would commence in 1982 and charges would need to be introduced at the

latest by that time,

There are several types of charges which are often used, either
separately or in combination, for the provision of sewerage services,

namely taxes, flat rate fees, and surcharge on water bills,

" Taxes: These can take many different forms. Where the metering
of water supply is not in force, a tax based on property value is com-
mon. This form of charging has the disadvantage of not relating
the amount paid to system usage; many properties with high rates of
taxation would be responsible for only small amounts of wastewater. It
can, however, be a useful method of collecting from people who are not
connected to the sewerage system but who benefit from the general

environmental and sanitary improvements resulting from it.

Another form of tax is benefit tax. This recovers part, or all,
of the cost of new investments from those properties which benefit
directly from the new service and is usually based on property front
footage, Often this will take the form of a special assessment against
the properties adjacent to lateral sewers rather than a tax as such.
‘he property owner thus pays directly for having a sewer in the street,

to which he can connect his property of he so desires. The ability
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to connect is a convenience to the owner and ig likely to add substan-
tially to the value of his property. Also, assessments based on .
frontage probably reflect not only the actual cost of the sewer
installed, but the owner's ability to pay. Recurrent costs are then

recovered through a monthly charge based on water consumption,

Flat rate fees: This 1s often used in combination with a

tax based on property value. The tax is collected from all properties,
whether. sewered or not. An additional charge is then made on connected
properties in respect of the additional direct benefits which they
receive. The charge may be varied in accordance with the number of

water closets, sinks, bathrooms or a combination of such fixtures.

Surcharge on water bill: A surcharge on the water bill is

probably the most equitable charging method when metering is used. A
periodic payment-is determined by metered water consumption, which may
vary with usage blocks, sewage strength, property value or some other
consumer related characteristic. This method of charging is based on
recognition of the interdependence of water use and sewerage needs and
has the advantage of apportioning costs according to demands placed

upon the system, at least as long as the relationship between water

use and sewage flows is constant across consumers.

As water supply is metered in Medan, it is recommended that this
method of charging for sewerage services be introduced. This should
only be supplemented by a general sewerage tax if the unit charge
required to be charged is deemed excessive when related to income levels.
While such a tax can be justified in terms of the general envirommental
‘beniefits which accrue to the community through installation of a sewerage
system, the lack of tradition of such a tax in Medan and the possible
resultant collection inefficiencies vitiate against reliance on this as

a dependable revenue source.

15.5.3.2. Unit charge required

As with water supply, the unit charge required depends on the
financial objectives set and the terms on which investment funds are
made available. For illustrative purposes the same range of assumptions
regarding funding and financial objectives has been used as for water

(see 15,5.3.1); the resulting rate requirements are summarised in

Table 15.23,
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TABLE 15,23

UNIT RATES (RP/M3) REQUIRED TO COVER RECURRENT
COSTS, DEPRECIATION, INTEREST AND CAPITAL RE-
PAYMENTS IN CONSTANT 1979 PRICES

% Loan/Grant 1984/85 1988/89

Loan Terms {15 yrs/10% | 20 yrs/8% | 15 yrs/10% | 20 yrs/8%

100%Z Loan 14 12 21 18
75% Loan/25% Grant 11 9 17 15
50% Loan/50% Grant 8 7 13 - 12

Unlike the water unit rate, the required sewerage rate does not fall
away in the second half of the 1980's but increases by around 50 percent
between 1984/85 and 1988/89. This reflects the later phasing of the

proposed sewerage investments.

The sewerage unit rate has also been calculated assuming a 102 rate
of inflation until the end of Repelita IV, If these rates are readjusted
to 1979 prices the rates shown in Table 15.24 result,

TABLE 15,24

AVERAGE UNIT RATES (RP/M3) IN 1979 PRICES
ASSUMING 10Z COMPOUND INFLATION

Z Loan/Grant 1984 /85 1988/89

Loan Terms | 15 yrs/10Z] 20 yrs/8% | 15 yrs/10% | 20 yrs/8%

1007 Loan 11 9 13 11
75% Loan/25% Grant 8 7 11 10
502 Loan/50% Grant 3 5 8 7

If inflation is greater than 10Z, this will reduce further the unit rates
required in 1979 prices; if it is less than 10Z the rate will lie some-
'where between those shown in Table 15.23 and 15.24,
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15.5.3.3 Affordability of required tariff rates

It is being recommended that the sewerage charge is based on water
consumption and is paid with the water bill, Leaving aside the organi-
sational implications of this, will the combined bill be affordable ?

The ability and willingness to pay the water rates has already
been discussed (15.5.2.2). It was concluded that to cover recurrent
costs, depreciation and debt service on the basis of loan finance alone
would require soft loan terms. Any additional charge for sewerage
is likely to necessitate gimilar terms and also a grant element in
the financing. Although the additional unit charge for sewerage would
be a relatively small percentage of the water charge (around 20Z of
the domestic rate in 1984/85, but increasing thereafter) when the amor-
tised sewerage connection charge is included, it would put strong
pressure on willingness to pay. Even with a 25X grant, the additional
unit rate under the 20 year repayment/8% interest conditions would be
Rp. 8 per m3 in 1984/85 & Rp. 12 in 1988;89 (assuming an average of the
rates shown in Tables 15.23 & 15.24).

15.5.3.4 Summary
It is recommended that a grant of at least 25% be incorporated
into the funding package for sewerage, with the balancing loan finance

on terms similar to that suggested for water.

The alternative would be to attempt to recover full loan finance
and all other costs through a sewerage tax additional to specific user
charges. As noted in 15.5.3.1, such a tax can probably be justified on
the basis of the general sanitary improvements from which all members
of the community benefit. There are doubts, however, about whether such
a tax could be successfully implemented. A grant would therefore be the

most appropriate altermative course.

15.5.4 Solid wastes

15.5.4.1 Introduction

In sub=-section 9, alternative waste collection systems have been
considered in dgtail and different levels of service recommended for

different household expenditure categories. By tailoring the services
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provided to what is affordable there 1is, ipso facto, in-built customer
ability to pay. But this is subject to three caéeats{ firstly, is

the criterion adopted for estabishing what is affordable,reasonable{
secondly, can the poor afford even the lower level of services which they
would receive and thirdly, although they could afford it, would the higher
income groupy be willing to pay for the high level of services proposed.,

15.5.4.2, Affordability and willingness to pay

In respect of the overall criterion for determining affordability,
1Z of household expenditure was adopted. This would seem a reasonable
yardstick to set but, even 8o, on the basis of the analysis undertaken
in Section 9, around 582 of the population would still be unable to
afford even the lowest level of services proposed. In fact, the per-
centage is probably somewhat lower than this as recent income information
for Medan has just become available to the project (see Table 15.19) which
shows income at a higher level than originally assumed. This does not
alter the fact, howevédr, that a significant segment of the population
will be unable to contribute at the 1% level; This therefore means that
either cross-subsidisation or some other form of subsidy will be necessary

to provide a service to the poor people.

Clearly, cross-subsidisation will result in the higher income groups
Paying in excess of 1% of their 1incomes for solid wastes services,
How acceptable this would be depends, in part, on the amount of cross-
subsidation required. In the period of Repelita III, 20% of total costs
wuldbe for the provision of services to people with poor ability to pay.
If it is assumed that no contribution 1is forthcoming from these people
(the possibility and disirability of this will be examined as part of
the tariff studies in the Feasibility report) this would be the proportion
of additional costs which would have to be passed on to other users. In
the case of industrial and commercial concerns this should be quite
feasible but it may prove more difficult in the case of other domestic

users,

| The question also arises of whether they will be willing to
pay for the high level of service proposed. At present the official
charge for waste collection from permanent domestic properties is
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Rp. 550 per month. Under the service levels proposed the monthly

charge based on 1% of top monthly incomes would double this.

Although this is a sharp increase there 1is every likelihood that it would
be acceptable as rates similar to this (Rp.1000) are currently paid for
private collection services. It is also possible that part of the cross-
subsidy element could be added to this rate in due course without
seriously affecting willingness to pay but it is likely that most of the

subsidy will have to be borne by industrial and commercial users,

15,5.4.3 Summary

As with the recommended investments in water supply, the proposed
solid waste disposal services should be financially viable on the basis
of 100% loan funding. In the case of water, the provision of water to
the poor was assumed to be paid for by Medan Municipality; in the case
of solid wastes this possibility exis:s but it is more likely that the

comnunity service can be financed directly through cross-subsidisation.

15,5.5 Drainage
15,5.5.1 1Introduction

.As discussed in 15.4.2, although drainage charges exist, in
practice they generate a very low level of income. The result i{s that
the current drainage services are almost entirely funded out of a mixture

of local and national taxation.

The funding of the proposed drainage indestments will need to be
undertaken on the basis of a combination of ioan and grant finance.
The exact structuring of the financing vpackage will be determined bv the
extent to which local tax receipts allocated to drainage can cover
costs and debt service commitments. Unlike the other sectors - already
considered in this section specific user charges for drainage are not
particularly suitable for revenue peneration. The current experience in
attempting to impose such charges has been almost a complete failure
(see 15.4,2).With improved services, collection rates may improve but,
as drainage is a community service, taxes are a more appropriate method

of recovering costs.
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15.5.5.2 Tax Revenue Required

The question still remains, however, Of Just -how much tax revenue
could reliably and regularly be made available ﬁu‘drainage. As discussed
in detail in Section 26 of the Long Term Urban Development Plan Report,
Medan's tax resources are severely strained under current practices and
conditions, but considerable scope exists for improving this position,
particularly in the areas of enumeration, agsessment and collections,

If the recommendations made are acted on, it should be possible to increase
the tax allocation to drainaoe to well beyond the existing local contri-
bution of Rp.98 million.

The tax revenue requirements under the same combination of funding
and other financial assumptions used in the financial analysis o f water
and sewerage operations have been calculated., In Table 15.25 the annual
tax revenues at constant 1979 prices are shown for selected vears and in
Table 15.26 the. same data is shown assuming 10% inflation, but converting
back to 1979 prices.-:

TABLE 15, 25

ANNUAL ‘TAX'REVENUE REQUIRED (RP. MILLION) TO COVER
RECURRENT COSTS, INTEREST AND CAPITAL RZPAYMENTE
' IN CONSTANT 1979 PRICES

— ———e

% Loan/Grant . |  1980/81 ‘| 1984/85 . 1988/89
100Z Loan 75 . 1220 2584
75% Loan/25% Grant . 75 938 . 1962
502 Loan/50% Grant . 75 514 1026




TABLE 15.26

ANNUAL TAX REVENUE REQUIRED (RP. MILLION) TO COVER
RECURRENT COSTS, INTEREST AND CAPITAL REPAXMENTS
ASSUMING 102 INFLATION, EXPRESSED IN 1979 PRICES

- % Loan/Grant 1~ 1980/81 '_1984/85§f%f; ;17193§7393;4w4
1002 Loan / 83 903:;;  j; 2 25216361f {n
75% Loan/25% Grant - 83 7007 o 1

50% Loan/50% Grant : 83 [ 319 rgi? 861

Taking the avegages of the two Tables, evéh'dﬁdgfiSdz.165h/502‘gr5ﬁt
conditions the tax revenue'requiremenﬁ wbdid'inéféaSé‘toprié 16 million
in 1984/85 and to Rp.9.44 million in 1988/89. Under 100% loan conditions
the figures become Rp, 1,062 and Rp. 2,107 million.

If the recommendations made in Section 20 of the Long Term Urban
Development Plan in respect of implemen:ing a more effective urban
revenue program are accepted and acted upon, significant increases in
tax receipts could be expectéd. Assuming that the percéntage of local
taxation receipts available for drainage services continues atfthe,current
level of around 3%, higher drainage revenues would accrue, Buﬁ to attain
the level required, even under 50% grant funding conditibns, would
require a four-fold increase in the local tax take. "Alternatively,
the percentage allocation to drainage could be increased. This may be
possible, but giﬁen the clamour of competing claims for siices of the

tax cake, it would be imprudent to rely on any substantial increase in

the drainage share..

15.5,5.3 Summary

The conclusion must be, therefore, that a sizeable grant element
will be required in the funding mix for draiﬁage invesi.~ents. The precise
proportion this should be depends on an unknown, namely, the success that
1s achieved by Kotamadya Medan in increasing its tax receipts. As this
cannot be forecast with any accurancy, but assuming some improvements,
it is recommended that a mixture of 50% grant/50% loan funds he. adopted

for financial planning purposes.
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15.5.6 Summary of proposed funding services

In Table 15.27, the sources of funds discussed above for the

investment recommended in water and sanitation in Repelita III are

summarised.

TABLE

15.27

SUMMARY OF PROPOSED FUNDING OF

RECOMMENDED INVESTMENTS 1979/80 -~ 1983/84 (RP.MILLION)

Recommended Source of Finance
Section Investment

Loan Grant

Water 20773 20773 -
Wastewater 3994 2996 998
Drainage 8311 4155 4156

Solid wastes 3686 3686 -
Total 36764 31610 5154

Over half of the proposed investments (57%) are in water supply,

which should be funded entirely - by loan finance, Similarly for solid.waSCe
investments., Grants would be required for 25% of waétewacer investments

and 50%Z of drainagé investments. In terms of the total investment of

Rp. 36.8 billion, however, grants only represent 14%, No account has

been taken at this stage of any internal contribution; should this occur,
it would go towards reducing loan requirements in the case of water F"d
solid wastes and towards reducing government grants in the case'of waste-

water and drainage.
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