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ANNEX - 1

Fig. Al Discharge Measurement Sites by JICA

Tab_lé A.1  Observed 'Ri'vx-ar Discharge by JICA

Fig. A2 | River Water Quality.{)bsewation Poini by JICA (1991~1992)
Fig. A3 Observed River Water Quality by JICA

Fig. A4 Observed Sea Water Quality by JICA

Fig. A5 Observed  Groundwater Quality by JICA in 1991 (Fecal Coliform)
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Table A.1l

Observed River Discharge by JICA

No. Rive:" Name Dy Season Rainy Season

© Date .. Q {m3/s) Date Q (m3/s)
1 [Pengegeh 8-Nov-91 1.37 15-Jan-92 0.90
2 |Ayung 6-Nov-91 4.01 15-5311—92 4.39
3 Ayﬁng 8-N(_)v';91 0.44 15-Jan-92 3.16
4 lAyung 7-Mov-91 0.76 15-Jan-92 2.46
5 JAbianbase §-Nov-91 1.56 13-Jan-92 4,74
6 IAbianbase 8-Nov-91 1.02 13-Jan-92 150 _
7 _|Abianbase 6-Nov-91 - 0.05 13-Jan-92 0.07
8 Loloan 8-Nov-91 0.06 13-Jan-92 0.02
9 [Loloan _7-Nov-91 - 0.05 13-Jan-92 1.05
10 |oongan 8-Nov-91 078 13-Jan-92 100
11 |[Pungpgawa 8-Nov-51 ..005 13-Jan-92 0.37
12 |Punggawa 7-Nov-91 0,06 13-Jan-92 074
13 10cngan §-Nov-91 0.06 . 13-Jan-92 0.31
14 IRangda 8-Nov-21 | 0.20 13-3an-92 0.07
15 |{Rangda 6-Nov-91 0.37 13-Jan-92 098
16 |[Badung 6-Nov-91 0.39 15-Jan-92 1.07
17 |Badung 8-Mov-91 1.76 15-Jan-92 296
18 |Badung 8-Nov-91 iJZ 15-Jan-92 2.61
19 jBadung 6-Nov-91 2.34 13-Jan-92 2.58
20 |Tega 6-Nov-91 -'6.33 {5-yan-92 0.18
21 jTega 6-Nov-91 b.36 -15-Jan-92 Q.35
22 jMati 6-Nov-91 074 | 15-Jan-92 161
23 IMaii 6-Nov-91 2.61 15-Tan-92 0.90
24 Mati 6-Nov-91 1.11 16-Jan-92 1.29
25 [Sama 6-Nov-91 204 16-Jan-92 0.63

- "AN~1-2
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ANNEX -2

Table A2.1 Common Fishes Living Around Mangrove Ecosysiem
Table A2.2 Common Fishes Living Around the Benoa Bay

Table A2.3  Species of Birds over Mangrove Forest at East Suwung






Table A2.1

Common Fishes Living Around Mangrove Ecosystem

No.  Local Name Scientific Name

1. Belodo/Belodok (Periopthalmus dipus, Bilkr)
2. Beloso/Boso (Glossogobius  giceris)

3. Bandeng {Channos channos)

4, Pajos/payos (Silligo sihama)

5. Belanak (Mugil dussmieri)

6. ‘Mujair (Oreochromis mossambicus)
7. Belut {(Pluta alba)

8. Ke’rong-.kel-"ong (Therapos theraps)

9.  Bulan-bulan (Megalops cyprinoides)
10. Udang Windu (Penaens monodon, Fab)
11. Udang Manis (Methapenaeus Sp.)

12. Udang Putih (Penaus Merguensis)

13, Kepiting Bakau (Scylla Serrata)

AN-2-1



Table. A2.2 Common Fishes Living Around the Benoa Bay

Scicntif_ic Name

" No. Localt Name

1.  Peperek (Leiognathus  splendens)
2. Belanak (Mugil dessumeiri)

3. Bandeng (Channos channos)

4, Kerapu (Epinephelu& tauvina)
5. Swangli (Priacanthus tayenus)
6. Lingkis (Siganus canaliculatuk)
7. Ekor _Ku’niﬁg {Caesio erythrqgoster)
8. Udang Windu {(Penaeus monodon)

9. Udang Wi.l.ld.u (Penaeus merguensis)
110, Bronang' (Siganus)

AN-2-2



Table A2.3 Species of Birds over Mangrove Forest at East Suwung

No. Local Name Scientific Namec Family
1.  Pecuk Ular (Anhinga anhinga melanogaster) Phalacrocoracidae
2. Cangak (Ardea cinerea rectirostris) Ardeidae
3. Kuntui (Egretta garzettanigripes) Ardeidac
4. Blekok {(Ardeola speciosa) Ardeidac
5. Kuntul malam (Nycticorax nycticorax){Linn) Ardéidae
6. Kokokan {Ixobrychus cinnanomeus

cinnanomeus)(Gmell) Ardeidae

.7.. Tekukur (Streptopeﬁ’a chinensis tigrina)

_ {Temm) Cuculidae
8. Perkutut (Geopelia striata)(Linn) Cuculidae
9. Kucica '(Copsychu;‘ saularis javensis) Muscicapidae

10.  Perenjak (Prim'a Jamiliaris olivacea) ‘Muscicapidae
11. Walet (Collocdlia gigas)(Hart&Butl) . Apodidae
12, Walet  (Collocalia  esculenta linchi) |

' (Horsf & Moore) Apodidae

.1-3. Walet - coklat (Collocalia inexpéctaza bdrtelsi) Apodidace

- (Stress)

14. Burung _

.rangkong (Aceros undulatus) Bucerotidae

15.  Burung Icher _ .
kuning (Zosterops palpebrosa williamsoni) Zosteropidae

16. Ulung;ulu'ng. (Spizaetus cirhatus limnq'eems) _ Accipitridac
17. Elahg " (Haliastur indus intermeding)
_ ‘ (Gurney) Accipitridae
18, . Tilil (Tringa glareola)(Linn) Scalopocidae
19,  Prit (Lonchura leucogastroides)
_ (Horsf & Moore) Sturnidaec
20.  Burung madu - (Antreptes singalensis phoenicotis)
('Temm) : Nect'afiniidae
21. Burung
manyar - (Pleceus manjmr) . ~ Ploceidac
22, Cerucuk {Pynonotus analis) ' Pycnonotidae

23, Gagak (Corvus- encay . ~ Curvidae

AN-2-3
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. batalan Poramxjia.n Pinjam Pakadil Tanoh Kewnsan Hutan
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Tahwa pengelolmm toanah kawapon hutan 'Loraobut,olah
petani/pengusaha tambak tidak sesuai dengan maleud
dan m:iuan sabaga;unana Surat Pcraan;jmm

bahwa untuk menoapai maksud dan tu;;mn teraebut
perlu segere merebolsasl seluruh aresl bumbak;

behwa untuk maksud tersebut huruf ¢ perle cikeluar-
kan Instrukei Gubernur Kepola Dagrah Miamt o I

T Bald,

2 e

“2e

Undang~-undang Nomoxr 5 Tahun 1974 ‘tontang -‘Pokok -
pokols Temerintahan di Daerah .( Leambayen Negara
Repu‘blik Tndonesia Tahwa 1974 Nomor 38y Trabohan
In,mbaran Negara Republik Indonesia Nomor 3037 ) ;

Undﬂngu»undang Nomoxr 64 Tahun 1958 tentung Pom bentuke

_ _ 3
an Daerah—dnersh Tingkat I Bali,lusa Tenggara Barat
‘dan Husa Tenggara Timur ( Lowbaran Negara Republik

Indonesin Pahun 1958 Nomor 11%; Tambohan Leabaran
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keotentuan Pokok Kehutemen (lLombaran Negara Republik
Indonasia Tahwn 1967 Nomor 8jTambohon Iombaran ngnm
Republik Indonesis Nomor 2813);

Undang-undang Nomor 4 Tahun 1962 -aeu-tan,«;; Katen tuan-
katentuan Pokok Pengelolasn - Iingkungan  Hidup
( Iembaren Negara Republik Indoneswa - Tahun 1982

Nomor 42; Tanbahan Lembaran NngIa Repul lilk = .

Indonesin Nomor 3215 )

Poraturen Pemerintsh Nomor 28 Tahun 1985 G tang '
Perlindungan Hutan ( Lembaran  Nogoro Republik |
Indonesia Tahan 1985 Nomor 39; Tambehs» . . buran
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APPENDIX E FINANCIAL EVALUATION

People's Willingness to Pay
Estimation Methodology

“Willingness to pay" means the amount the beneficiaries concerned are
willing to pay for sewerage serviges.

At the master plan study stage a sampling questionnaire survey was
conducted to know how much beneficiaries are willing to pay '‘monthly for
sewerage scrvices. The seclecied beneficiaries were houscholds, hotels,
restaurants, shops/banks and factories. As a result the relationships
between household income or corporate sales and willingness to pay were
established in the form of regressional equations. They are shown in

Table F.2.1 of Master Plan Siady Supporting Report Appendix TF.

-Using those equations willingness to pay per month of ‘the above-

mentioned beneficiaries in 1991 was calcolated. It is shown in Table F.2.2

of the same report,

According to the table, willingness to pay as percentage of household
income ranges from 0.398% 1o 0.978% depending on income class. - Also,
willingness to pay as percentage of corporate sales ranges from 0.05% to

0.489% depending on the iype and scale of an ecstablishment.

By applying Table F.2.2 to the beneficiaries of thc urgent sewerage service
area, Table E.I.1 was prepared. It shows that the average willingness to

pay per household is Rp.2,264.

Average monthly willingness to pay per “hotel room is Rp.7.824 for the
classified hotel and Rp.2,000 for the non-classified hotel or other

. accommodation, One  classified hotel in- the urgent  seweérage service area

is on average willing: 1o pay Rp.1,036,415 per month, and one non-

classified hotel or other accommodation is on average willing to pay

. Rp.32,757 per month,
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Restaurants are ready to pay Rp.127 per seat per month. Onec restaurant is

on average ready to pay Rp.7,977 per month.

One shop is on average per month willing to pay Rp.4,957, one factory
Rp.8,802 and one bank Rp.29,522,

For a particular beneficiary if onc combines the above willingness to pay

" per unit with the number of units in the urgent sewerage service area in

1990, one will get the total annual willingness to. pay in the same year for

that beneficiary.

As the regression equations dctermining - the - relationships between
income/sales and willingness (0 pay dictate, willingness to pay per unit
will go "up in future because incomefsales per unit will rise in parallel

with the growth of the per capita GDP.
However, it was assumed that monthly willingness to pay per unit shown

in Table E.1.1 can be applied in estimating the total annual -willingness 10

pay in future years so that éstimation may be as conservative as possible.

Willingness to Pay

-Total Willingness to Pay -

Tables D.2.11 1o D.2.16 show. thc estimaled number of households, hotels,

restaurants;  shops, faclorics - and  banks in the urgent conventional

sewerage scrvice area in 1990 and 2000.  Also, Tables D.2.2 10 D.2.7 show the

estimated number of the -above iypes of beneficiaries in the - overall

sewerage service area ‘in 2010,

By combining these data with willingnesses 10 pay per unit in Table E.1.1,

Table E:.1.2. was prepared.

As the table sho_ws,' the total annual willingness to -pay. in the urgent
sewerage service area works oul at Rp.763 million in 1990. Tt will ihcreé’se
to ‘Rp.1,314 million in-2000. -In 2010 sewerage services will cover the entire
master plan area.  As a result, the total annual willingness to ‘pay will

rcach Rp.3,582 million in the same year.



1.2.2

Regarding  Rp.1,314 million in 2000, houscholds are the topmost
contributor with the share of 40.1%, followed by hotels and shops with
34.6% and 5.1%, respectively. Area wise, the share of the Denpasar areca is
greater with 52.4%, that of the Sanur area being 47.6%.

Area and type of beneficiary wise, in the Denpasar arca houscholds have a
leading share of 68.4%, followed by shops and hotels with 7.3% and 4.1%
respectively, while in the Sanur area hotels have a major share of 68.3%,

foliowed by households and sﬁops with 9.0% and 2.7% respeciively.

It is to be noted that the annuval O/M costs of the project are estimated at
Rp.1,194 million and Rp.2,670 million in 2000 and 2010 respectiv:ely. and,
therefore,.that the total. annual willingness o pay in 2000 and 2010 is
greater than the annual O/M costs in the respective years, |

Willingness to Pay per m> and m°

The JICA Study Team conducted the sampl.ing quesﬁon’riaire éurvey to
know the avcrage floor area and the average monthly water consumption
per houschold, hotei/hotel room, reslauréﬁl/restauram seat, shop, 'factory,
office, educational institution, medical institution and religious ins.titution

in the F/S areca.

The number .of samples was 150 for households and 30 to 50 for each of the

_other types of beneficiaries. Regarding star hotels the entire number (18)

was covered by the survey. The resuits are shown in Table E.1.3.

This table and Tables D22 to D.2.28 \.fvhcre. the number of bencfic_:iarics are

shown = constitute two (2} pillars upon which sewerage charges were
esiablished.

Based on Table E.1.3 and Table E.1.1 monthly willingness to pay. per m? of

3

floor area and per m” of wastewaler was worked out for each of major

beneficiaries as shown in Table E.1.4.

A;ﬁcordi_ng to Table E.1.4, monthly willingness to pay per m? of floor area is
Rp.14 for the household, Rp.40 to 50 for the restaurant, shop and bank and
around Rp.100 for the hotel and factory. = Likewise, monthly willingness to
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pay ‘per m> of wastewater is Rp.56 for the household and Rp.150 to 250 for

other beneficiaries;

It is also to be noted that a larger establishment is willing to pay more per

3

m? of floor area as well as per m” of wastewaier discharge.

Sewerage Charges of Other Cities in- Indonesia
General

Three (3) cities in Indonesia where sewerage system is already constructied
and operated'/maimaincd in one way or another were picked up for

gencral information.  They are Jakarta, Bandung and Yogyakarta.

In Jakarta some remnants of sewcragé systein constructed by the Du_tch
have been in use 'in a very limited area. These few years a pilot sewerage
construction project is being implemented in the Setia Budi area financed
by the World Bank. From 1989 to 1991 the master ‘plan study  and the
subsequent feasibility study on wastewater disposal in Jakarta were
conducted by JICA. In a year or two the sewerage construction project
based on those studies is scheduled to enter the detail design stage. The

project area les along main business streetls running' through the city.

In Bandung most of the population had been served with water  supply
when sewerage was introduced. It was natural, therefore, to adopt a
sewerage charge that is linked with water supply charge. Thus, sewerage
service charge, which is called environmental charge in Bandung is
stipulated to be 30% of water supply charge for those beneficiaries having
connections. A househoild on average pays Rp.10,000 per month as water
supply charge. It means that it pays on average Rp.3,000 per month as
environmental charge.  Households without connections pay Rp.i,OOO per

month and kiosks pay Rp.2,500 per month for' the same purpose.’

In Yogyakarlta the sewerage system constructed in the colonial period is in
use and a monthly flat rate. of a few hundred rupiah per
household/establishment’ having conncciion’ has - been ‘in force - for years

and it is now being reviscd upward,
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Regarding the sewerage charges in  Jakarta an independent section was

prepared so that they can be explained in detail.
Sewcrage Charges in Jakarta
Sewerage Charges of BPAL

The pilot project now being implemented as mentioned above is called

Jakarta Sanitation and Sewerage Project (JSSP).

An interim organization in charge of operation and maintenance of the
sewerage system now being constructed under JSSP was established in
1989 and named BPAL (Badan Pengelola Air Limbah).

The ﬁnderlying philosophy of BPAL regarding cost recovery is 1o redeem
O/M cost at the least. Based on 'it, official tariff of sewerage discharge
services to be applied for beneficiaries with direct connections to- the

sewers was legalized in. 1989 by the decree of the Ministry of Public Works.

- The tariff structure  is based on the floor area of the client's

house/building and the gquantity/qguality - of wast.ewater.

Clients are classified into five (5) categories, i.e. 'Rcsidentia_i, Small
Commercial, Large Commeréiai,_ Industry and Social .Institution'. Each
category is further broken down 1o specific types of customers.. Unit price
per squarc meter is different in acéorda'nce with the nature of efftuents.

The unit price is Rp.28 for Residential, Rp.50 for Small Commercial, Rp.182

~ for -Large Commercial, Rp.108 for Indhstry’ and Rp.56 for Social Institution

on simple average basis (refer to Table E.2.1).

Indirect charges are being contemplated for those without direct
connections to the sewers. Discharge License Fees may be levied on the
non-domestic bcneficiari_es ‘and .Environmental. Chargcs on the PDAM
customers.  Also, inspection/cléaning fees will be collected on request

basis.

" The ultimate number of clients: BPAL now envisages is 3,327 for

Residential, 217 for Small Commercial, 56 for Large Commercial, - 69 for
Industry and 16 for Social Institution, coming to 3,681 in total. With that
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number of clients it wants o raise annual revenues of around one (1)

billion rupiahs.
Proposed Sewerage Charges for PDAL, Jakarta

BPAL is expected to becomec a permanent enterprise under the ‘pame of
PDAL, Jakarta (Perusahaan Daerah Air Limbah Jakarta).

The sewerage construction projéct based on  JICA studies is scheduled to
start in one to two years. In the study reports the tariff of Sewerage
Discharge Services now being enforced by BPAL is also recommended by

~ JICA to be adopted by PDAL, Jakarta as a major sewerage charge.

The BPAL tariff is restructured and renamed as Sewerage Services 'Charge
under PDAL, Jakarta as shown in Table E.2.2.

The charge is applied to all types of properties having direct connections
to the sewer based on the floor area of buildings. Properties were
classified into 11 types for the sake of convenience. The ‘house will be
charged Rp.28 per squaré metet per morﬁh._ Likewise, on a simplified
average basis the shop, office, school and religious institution will be
charged Rp.40, the restaurant Rp.60, thc factory, hotel and hospital Rp.100,

-and the high rise building Rp.140.

Alon'g with Sewerage Services Charge, Capital Works Charge will be
applied to the high rise buildings in lump su'm.paymem “upon the
construction of property connections.  Based on the floor area of the
building Rp.10,000 per square meter will be levied on 'e'very" high  rise

building having direct conneclions.

Regarding the application of Capital - Works Charge to those -high rise
buildings which will have been erected before the sewer is constructed,
the full rate of 100% will be ap'plié,d- to those with on-site sanitation
facilities treating toilet waste only. Likewise, the rate of 50% will be
applicd to those with Tacilities treating' both toilet waste and gray water,
but not eQuipped with aerators. = Those high rise’ buildings with facilities
treating both toilet waste and gray water by means of acrators will - be

exempted from this charge.
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It cannot be deniecd that the proposed sewerage charges are not directly
related to the actual quantity/quality of wastewater discharges by
beneficiaries. In the evcﬁl the sewerage zonc concerned is entirely
.scrvcd with piped water, they can be switched for sewerage charges
direct!y based on wastewater discharges. In such a case, the house will be
chargcd' Rp.133 per cubic meter of wastewater discharges.  Similarly, the
establishment ‘or institution excluding the high rise building ‘will - be
charged Rp.232 on average. In casc of the high rise building Rp.350 will
be charged. (The average price of wastewater discharges per cubic meter
across- the three types of properties works out -at Rp.167. Refer to Table
E.2.3)

In other words, the wunit price of wastewater discharged by the
establishment/institution is 1.7 times higher than the unit price’ for the
house under the proposed sewerage charges. Also, the unit price for the
high -rise building is 2.6 times ‘higher than that for the house. This is an

exdmple of the so-called cross-subsidy.

According t0 the questionnaire survey, the price of piped water per cubic
meter for the household is calculated at Rp.523. It means that so far as
households are concerned the unit price of wastewater discharges is 25.4%
of that of piped water. The average piped household consumes 19.8 cubic
meter of ~water per month,  paying monthly water supply charge of
Rp.ld,347. The average "momh!y household income is estimated at
Rp.261,167. That is to say, water supply charge corresponds to 4% of
h.o.usehold income. Under - the proposed sewerage charges the average
household will” pay motithly Rp.2,633 for wastewater discharges. It
accounts for 1% of household income. Thus, the combined share of water

supply and sewerage 'charges in household income comes to 5%.
Affordability and Contribution of Tourism Industry
Basic Concept

It is - no exaggeration to say that the economy of the study area :s dlrectly

or mdlreclly inseparably connccted wnh tourism,

‘As méntioned in Appendix D, the wastewater disposal project holds a key

for a further dévelopment of tourism in the. swdy area.
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The project is primarily cconomically motivated, although it has an

important social role by reducing the incidence of water-borne discases,

Thercfore, the majority of projecl costs will be borne by beneficiaries
themselves. And the balance will be borne by the government wl_ﬁch has

an important function of maintaining a sound sanitary environment.

Firstly, the cntire O/M costs will be borne by the entirc beneficiaries in

_the sewerage service area.

Secondly, a major part of initial costs will be borne by thosc beneficiaries
which will reap the benefits of the project morc direcily and more
abundantly.  They arc the so-called tourism industry represented by hotels

“and = reslaurants.

Hotels are the prime beneficiary of the “clean, clear and beautiful seas”,
which ‘will be kept that way by the projecl. Conversely, hotels will suffer

fatal damage from polluted seas in the without case of the ‘project.

Accordingly, hotels in the sewerage service area will bear the initial costs

that are to be duly expected of them.

However, the hotel-related initial costs will occupy only a minor part of

initial costs.

The construction of sewerage in the F/S arca will affect tourism industry
more or less over the entire master plan study area by maintaining the
seas clean and clear. Therefore, hotels and restaurants in the master plan

study area will partake of the shouldering of initial costs.
But, how can il be put into praclice?

A tourism tax imposing an additional two percent levy on the gu.cs[s' bills
in hotels and restaurants has taken effect starting on June 1, 1992 under
the decree of the Ministry of Tourism, Post and Telecommunications.  The
revenue from the tax will be used t.o finance 1hc.activiti.es 6f the
Indonesian Tourism Promotion Board ('ITPB). ITPB's mission includes

promoting Indoncsian tourism abroad as well as assisling domestic tourism

E-8
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and travel-rclated businesses to improve the quality of their products and

service.

For the sake of convenience i1t will be called Tourism Tax from

henceforward.

1t is proposed_that a part of the revenue to be collected from Tourism Tax in
the. master plan study area be used for the recovery of initial costs in
accordance with the contribution of the project in promoting tourism. It
will come to a substantial amount. But, still some initial costs will be left

uncovered.

 Thirdly, the government will bear those remaining initial costs in the

form of grant,
Affordability ‘of Tourism Industry

In the preceding seciion it was recommended that hotcls should bear those

initial costs of the project that are fo be duly éxpected of them.

What will be the upper limit of initial costs hotels are reasonably expected
i0 bear ? Su'pposing the sea water and other relaied environments were (o
be kept as in the with case, without implementing the project,” every hotel
would be forced to inslall"packagc treatment plant. It follows from this
that installation costs of package treatment plant are the upper limit and

hotels ‘can bear up to that limit.

According to the estimation of the JICA Study Team, construction costs of

- package treatment plant per hotel room by class of hotels are as follows:

(Unit:  Rp. million/room)

Classified Hotels Non-Classified Hotels &
o _ Other Accommodations
1.97 S 1.41

This is the affordability of hotels. [t is proposed that it be adopted as
Capital Works Charge to be applied to the entire hotels in the sewerage

service area.



The charge will be applied to the hotels which will be built after project

implementation,

For those hotels which already exist or will be built before project

implementation 50% of the regular rates will be applied.

The present valuc of the cumulative Capital Works Charge revenue for 30
years from 1994 to 2023 discounted at the FIRR of 35.5%%* (refer to 5.3
Results  of Financial Analysis) is calculated at Rp.7,495 million
comresponding to 5.8% of that of initial costs as shown below.

Note : * = more accurately 5.51545%

Present Value of Capital Works Charge Revenue and Initial Costs

(Unit_:_Rp._million).

Year| Capital Works | Initial Year | Capital Works | Initial

Charge Revenue] Costs Charge Revenue Costs
1994 0 i 1,156 | 2010 250 2,933
1995 0 2,695 | 2011 0 0
1996 0 ] 16,924 | 2012 0 0
1997 | 0 18,563 | 2013 0 0
1998 | 1,364 13,021 | 2014 0 0
1999 1,494 6,742 | 2015 0 0
2000 1,416 6,148 | 2016 0 0
2001 405 6,779 | 2017 0 0
2002 384 6,425 | 2018 0 0
2003 - 364 7,423 | 2019 0 0
2004 345 11,136 | 2020 0 0
2005 327 10,000 | 2021 0 0
2006 310 7,808 | 2022 0 0
2007 294 4,227 | 2023 0 0
2008 278 3,969 | Total 7,495 129,628
2009 264 3,679
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Contribution of Tourism Industry
As mentioned already, imitial costs are only partially to be borne by hotels.

As the sewerage project in the F/S arca will affect tourism industry more
or less over the entire masier plan study area including the three (3)
tourism centers, it is proposcd that a substantial part of the remaining
initial costs be borne by the tourism industry there. 1t will be represented

by hotels and restaurants,

As mentioned already, now hotels and restaurants in the master plan study
area are subjected to Tourism Tax. Under the tax iwo percent levy is
imposed on the guests' bills in ‘addition to the combined 15.5% levy of the

previous service charge and development tax.

- It is proposed that a fixed ratio of the revenue from Tourism Tax be

appropriated for the recovery of initial costs. As the contribution of the
sewerage prbjcct amdng _various infrastructure projects. .in further
developing tourism worked -:out- at 35.0% as a result of the questionnaire
survey (refer to 4.1.2 Coniribution of Sewerage to Tourism in Appendix D
of this report), it is advised that the ratio be 35.0%. '

~ That is to say, the revenue to be collected from Tourism Tax of 0.7% (2% x

35%) will be used for initial cost recovery.

~ As Table A.5.8 of Master Plan Study Supporting Report Appendix A shows,

tourists’ expenditures in the master plan study area are ecstimated at
Rp.1,413,372 million and Rp.2,390,500 million in 2000 and 2010 respectively.

A tourist in the master plan study arca on average spends 38.4% for
accommodations out of .the total budget and 20.5% for cating, adding up to
58.9% (refer to 1.2.2 Estimation of Tourism Benefits of Master Plan Study

Supporting Report Appendix F).  Therefore, tourists' expenditures on
hotels and restaurants in 2000 and 2010 are estimated at Rp.832,476 million
and Rp.1,408,005 million respectively.

As a result the revenue from Tourism Tax of 0.7% is calculaied at Rp.4,959
million and Rp.8,388 million in 2000 and 2010 respectively (refer to Table

" E.4.3).

E-11



The present value of the cumulative Tourism Tax revenue for 30 years
from 1994 to 2023 discounted at the FIRR of 5.5% is calculated at Rp.71,812
million corresponding to 55.4% of that of initial costs as shown below.

Present Value of Tourism Tax Revenue and Initial Costs

(Unit : Rp. million)

Year Tourism Tax Initial | Year Tourismm Tax Initial

Revenue Costs Revenue Costs
1994 0 1,156 | 2010 3,367 2,933
1995 | 0 12,695 1 201t 3,191 0
1996 0 16,924 | 2012 3,025 0
1997 | 0 18,563 | 2013 2,866 0
199§ 1,106 13,021 | 2014 2,717 0
1999 2,246 6,742 | 2015 2,575 0
2000 3,406 6,148 | 2016 2,440 0
2001 3,434 6,779 | 2017 2,312 0
2002 3,454 6,425 | 2018 2,192 0
2003 | 3,466 7,423 | 2019 2,077 0
2004 3,470 11,136 2020 1,968 0
2005 3,467 10,000 | 2021 1,866 0
2006 3,458 7.808 | 2022 1,768 0
2007 3.444 4227 | 2023 1,676 0
2008 3,423 3,969 . | Toial 71,812 129,628
2009 3,398 3,679

Proposed Sewerage Charges

Basic Concept

One basic difference between the sewerage project of this - island and that
of other areas is that the former is essentially economically mdtivated,
while the latter is usually socially oriented.

In a social project it is often proper for the government to shoulder the

cost 1o a greater exient. In a strongly cconbmic'projcct, however, majority’

of the cost wiil be borne by beneliciaries.
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The JICA Siudy Team proposes that the capital costs be partially and O/M

costs be fully recovered from beneficiaries,

Initial costs will be provided by the centralflocal governments to the
sewerage organization as loan as well as grant. The sewerage organization
will after project implementation pay back the loan by appropriating
basically Capital Works Charge .rcvcnuc to be collected from hotels and the
subsidy deriving from Tourism Tax. O/M costs of the sewerage
organization will be mel by Sewerage Service Charge revenue to be

collected from the entire benéficiaries in ‘the sewerage service area.

Sewerage Scrvice Charge will be applied based on the floor area of
beneficiarics, while Capital Works Charge will be levied based on the

number of rooms in hotels.

The existing situation is that well water is widely used among benéficiaries
and there is no way to exactly know the amount of wastewater discharges

by each beneficiary. In the evenl the use ‘of well water geis negligible

-compared with the consumption of piped water, then they can be switched

for sewerage charges based on  wastewater discharges.

Sewerage Service Charge

“This charge will' be applicd 1o all iypes of beneficiaries located within the

sewerage service areas,

Beneficiaries are households, hotels, resiaurants, shops, factories, offices,
educational institutions, medical institutions, religious institutions and

others (refer to 2. No. of Beueficiarics in Appendix D).

The "charge is bascd on the floor area and takes the form of monthly rates
per m2. The rates are higher for hotels, factories and hospitals (private)
becanse they usually discharge wmore andfor more polluted wastewater per
unitary floor area. - The rates for social institutions such as government
offices, educhtional institutions, public hospitals and religious insiitutions
are basically.lower than for commercial/industrial establishments. The
rates for houscholds are - cross-subsidized so that home economy may not be

unduly burdened. This 'is the basic philosophy.



In establisking Sewerage Scrvice Charge (wo (2) major factors were
considered.  Onc is the tariff of water supply charge actually- employed by
PDAM. Another is people’s willingness to pay for sewerage services
clarified through the sampling questionnairc survey.  Also, the sewerage

service charge actually being enforced in Jakarta was noted.

The left and sccond from left columns in Table E.4:.1(1) show monthly
water supply charge per m3 by type of beneficiaries.  The left column
shows the results of the sampling questionnaire survey, while the second
from left column shows the results worked out based on the water tariff. 1t

was assumed fhat Sewerage Service Charge should be around 30% of water

supply charge.

Based on the assumption the second from right column was prepared.
From this column the right column was derived based on the relationship
beiween monthly water consumption and floor area. It shows a monthly
sewerage service charge per m?% of Noor area by type of beneficiaries. 1t

forms a basis for proposed Sewerage Service Charge.
Turning to Table E.4.1(2), left column shows monthly willingness -to  pay
per m2 of floor area by type of beneficiaries. It forms another basis for

proposed Sewerage Service Charge.

Out of the two bases the second from left column was created. This is the

proposed Sewerage Service Charge. It is reproduced under :
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Proposed Scwerage Scrvice Charge

(Unit:  Rp./m2/month)

Bgncficiarics Sel'ifc\;erél%aergc
Houscholds 22
- Classified e 125
Hotels Others : | 50
Restaurants _ ) 30
Lérge _ 70
Shops N .

_ Medium/Small 30
_ Large/Medium ' 150
Factories Small 50
Banks 50
Offices _ | i Privale 50
- : Other Offices Government 30
'Educational Institutions _ 20
Medical Public 50
Institutions  private : 170

Religious Hindu Temples 0.2
Institutions QOthers 15

The second from right column in Table E.4.1(2) is derived from the second
from left column and s.hows the proposed monthly Sewerage Service
Charge per m3 of wastewater. ~ The right “column shows monthly  sewerage
service charge per m2 of floor-area in BPAL, Jakarta. They are shown as a

reference.

According - to the proposed fchargc a household will pay Rp.2,684 on

average per month. It corresponds 1o 0.935% of average monthly income.

The present value of the cumulative revenue from Sewerage Service
Charge for 30 years from 1994 to 2023 discounted at the FIRR of 5.5% is
calculated at Rp.27,474 million, corrcsponding to 140.5% of that of the
cumulative O/M cosis d'u'ring the same period as shown below. It ‘means
* that SéWerageI Service Charge can fully meet O/M costs. The sur'plﬁs will

be used to cater for replacement costs and 3.8% of initial costs.
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Present Value of Sewerage Service Charge Revenue and O/M and Other Costs

(Unit : Rp. million

Year Sewerage" Service O/M chlace;ﬁcm Initial Costs
Charge Revenue Costs - Costs
1994 0 0 0 1,156
1995 0 0 0 2,695
1996 0 0 0 16,924
1997 0 0 0 18,563
1998 356 | 304 0 13,021
1999 694 577 0 6,742
2000 1,018 - 820 0 6,148
2001 1,092 777 0 6,779
2002 1,157 736 0 6,425
2003 | 1,211 698 0 7,423
2004 1,257 661 0 11,136
2005 | 1,294 627 0 10,000
2006 1,324 741 0 7,808
2007 1,347 841 0 4,227
2008 1,365 930 0 3,969
2009 1,377 1,006 0 3,679
2010 1,382 1,071 -0 2,933
2011 1,311 1,016 310 0
2012 1,243 963 1,075 0
2013 1,178 912 266 0
2014 1,116 865 ' 0 0
2015 1,058 820 0 0
2016 1,002 777 0 0
2017 950 736 0 0
2018 900 ' 698 0 0
2019 853 061 683 0
2020 809 | 627 635 0
2021 766 594 0 0
2022 726 563 0 0
2023 688 533 0 _ 0
Total 27,474 ' 19,554 2,969 129,628
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When Sewerage Service Charge is applied to the beneficiarics in the
urgent conventional sewerage service arca in 2000, the revenue from the
charge is estimated to be as follows:

Estimated Amount of Sewerage Scrvice Charge Revenue in 2000

{(Unit : Rp. million

Area House- } Hotels | Restau- | Sheps | Faclories | Offices | Educational § Medical | Religious | Others| Total
holds rants Instit'ns [ Instit'ns | Instit'ns
Denpasar 460 34 3 50 3 153 30 56 2 79 873
(52.1%) (3.9%) (0.3%) { (5.7%) (0.7%) (17.5%) (3.5%) {6.4%) (0.2%) (%.1%) § (100.0%)
Sanur 66 592 8 17 5 13 3 o 0 10 774
85%) | 76.5%) ) o% | 22wy} wem) | (1.7%) (0.4%) {0.0%) 0.0%) | (9.1%) | (100.0%)
Total 526 626 1i 67 11 166 33 56 2 149 1,647
(31.9%) | (38.0%3 ] (0.7%) | ¢4.0%) | (072 | (10.1%) (2.0%) (3.4%) 0.1%} { (9.1%) | (100.0%)

As the above table shows, the estimated Sewerage Service Chérge revenue
in 2000 comes 1o Rp.1,647'mili_ioni - Out of it, hotels and houscholds’ account
for 38.0% and 31.9% respectively, combinedly ré'aching 69.9%. They are
followed by offices with 10.1%, shops with 4.0%, medical institutions with
3.4% and so forth, '

Area wise, the Denpasar arca accounts, for 53.0% and the Sanur area 47.0%.

Arca and type of beneficiaries wise, in the Denpasar area households will

“bear a major part of the charge, accounting for 52.7% of the total. They

are followed by offices with 17.5%, medical institutions with 6.4%, shops
with 5.7%, hotels with 3.9%, ctc. In the -Sanur ‘area most of the charge will
be borne by hotels with the share of 76.5%. They are followed by

households with 8.5%. shops with 2.2%, offices with 1.7%, etc.
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4.3

4.4

Capital Works Charge

Capital Works Charge will be applied to all the existing and future hotels

located within the  sewerage service areas.

Already much has been mentioned including the 'uudérlying concept for

~ the establishment of the charge in 3.2 Affordability of Tourism Industry of

this appendix:

The charge will be levied to recover hotel-related initial costs of the

project. It is based on hotel rooms.

;The. charge will bé tevied only once. That is ld say. it will not be
contiduously collected as in the case of. Scwc'fage Service Charge. It will
be levied when a new hotel is constructed. _Regarding the hotels that
already exist or will be built before seWcrage construction, it will be levied

when sewerage is construcied.

As Table E.4.2 shows under Capital Works Charge.classiﬁed hotels and non-
classified hotels (or other accommodations) to be built after project
implementation will pay Rp.1.97 million and Rp.1.41 million per room

respectively. It means thai .the total payment per classified hotel and non-

classified hotel (or other accommodation) will be on average Rp.261.0

million and Rp.23.1 million respectively.

This is the regular raies. For those hotels which already exist or will be

built before project implementation 50% of regular rates will be applied.

Tourism Tax

Already much has been writlen about Tourism Tax in 3.3 Contribution of

Tourism Industry of this appendix.

This tax wiil be utilized to recover initial costs of the project along with

Capital Works Charge.
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Tourism Tax is a broad concept: it will be used as the fund for not only the
wastewater disposal project, bul also for garbage disposal, drainage, road

and other tourism-related projects.

However, here Tourism Tax is treated only as the resources for the

recovery of initial costs of -the project.

Under Tourism Tax all hotels and restauranis in the master plan study area

will impose 0.7% levy on the clients' bills (refer 10 Table E.4.3).

in the micro-economic standpeint tourists pay Tourism Tax. It means from
the macro-cconomic standpoint -that hotels and restaurants bear the tax
because a part of tourists' expenditures carmarked for accommodations and
eating is used up for tax payment and -as a result the iotal revenue of hoiels

and restaurants will decrease by that much.
Tourism Tax will continue to be enforced up to 2023,

Tourism Tax will: be coliected by the government and later will be

transferred to the sewerage organization as subsidy.

Financial Analysis

Financial analysis of the scwerage organization in ihe form of the

estimation of financial internal ‘ratc of return {(FIRR) and financial

statement projections for the period of 30 years was performed.

The scwerage organization  will fulfill such functions as the payment of
loans to the governments, collection of sewerage charge revenues,
operation and maintenance of sewerage and related facilities, and support

of ils wotkers.

Financial analysis means to  analyze the above functions from the

standpoint .of finance and to see if such functions can be fully exercised or

perform‘ed.

In making financial ~analysis various preconditions must be established.
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5.1

Firstly, they were established for the plan which the JICA Study Team

proposes (from now on it will be called Proposed  Plan). Under thosc

preconditions financial analysis was conducied.

Then, -the team prepared three other: options regarding preconditions for
the benefits and interest of the parties concerned.  Financial analysis was
also performed for these three alternatives (they  will be called Alternative

I, 11 and HI).
Preconditions for Proposed Plan
Table E.5.1 shows the preconditions for the proposed plan.

As the table shows, regarding financial sources of initial costs 65% of them
will be provided by the central government as loan and the balance of 35%

will ‘be provided by the central/local governments as grant,

This loan-grant ratio was arrived al after the cost recovery method in the

form of proposed sewerage charges was détermined.

The entire replacement costs of equipmeni (pumps and aerators) will be

self-financed by the sewerage organization.

Loans will be provided at the annual interest rate of 10.5% with the

repayment périod of 25 years and the grace period of five (5) years.

The cntire O/M costs and the costs of borrowed capital will be ‘recovered by
enforcing Sewerage Service  Charge, Capital Works Charge and ‘Tourism

Tax.

Sewerage Service Charge will be applied 10 all the beneficiaries in the
sewerage service area essentially 1o recover O/M costs. Capital Works
Charge will be applied to hotels in the sewerage service area to recover
hotel-related initial ‘costs. Tourism Tax will be applied to all the hotels and
restaurants in the master plan study area ‘1o recover initial costs. Tariffs

of these charges/tax are shown in Tables E.4.1, E4.2 and E4.3.

Depreciable assets will be thosc ones for whose acquisition capital costs

will be I1ncurred.
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5.2

Sewerage facilities will be depreciated over 50 years, while pumps and
acrators will be depreciated over 15 years. Decpreciation will be done in

the straight-line method.

The sewerage - organization's collection cfficiency of Sewerage Service
Charge is estimated at 90%. Annual rate of price rise is assumed to be 9%.

Corporate income tax will be levied at the rate of 35%.
Establishment of Alternatives

In Proposed Plan the 0.7% rale of Tourism Tax will be levied on the guests'
bills of hotels and restaurants in the master plan study area. This tax
coupled with Capital Works Charge will be able to recover 65% of the
initial costs to be actually incurred. The balance of 35% will borne by the

governmeilt.

The JICA Swudy Team thinks (his loan-grani ratio is oplimum, considering

the nature of the project.

- If one adopts the thinking that the project is dominantly economic and,

therefore, initial ‘costs should be borne wvirtually by beneficiaries, then
the rate of Tourism Tax. will be 1%. In this case 90% of initial costs will be
bome_by'tha bencficiaries. That is to say, that much will be loaned to the
sewerage organization by the governmenit. The rest will be borne by the
government. That is to say, they will be granied 'to the sewerage
organization by the government. '~ This is Aliernative I. In other respects

this alternative is the same with Proposed Plan (refer to Table E.5.2).

Supposing 0.7% rate of Tourism Tax is too much and one cuis it by 50% to
0.35%, then -one third of iniHial costs will be borne by the beneficiaries,
that is, loaned to the sewerage organization by the goverhment. And -two
thirds will be borne, that is, grunied 1o the sewerage -organization by the
government. In this case 50% of replacement costs of equipment will be
self-financed by the sewcrage organization and another 50% granted by
the -governmenl.' This is Allernative 1. In other respects this alternative

is the same with Proposed Plan.
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In  Alternative III the burden on beneficiaries will be the lightest.
Conversely, budgetary stresses on government will ‘be the hardest.  Under
the altérnative the rate of Tourism Tax will - be 0.1%. 15% of initial costs
will be borne by the benefic.iarics, that is, loaned by -the government and
85% will be borne, that is, granted by the government. The ehtire
replacement costs of “equipment - w.ill_ be granted by ~the government,

Otherwise, this alternative is the same with Proposed Plan.

Results of Financial Analysis

Upon the above-mentioned preconditions financial analysis was

performed * for Proposed Plan.

Based on the cost benefit streams for the period of 30 years from 1994 to
2023 as shown in Table E.5.3 financial internal rate of return (FIRR) was
caiculated at  5.5%. As the sewerage organization is not -a private
enterprise, the JICA Study Team thinks that the value is both sufficient

and reasonable.

Projected financial stalement comprised of income statement and funds
statement for 30 years from 1994 10 2023 is shown in Table ES54. As ii
shows, the sewerage organization will be financially sound and stable in

terms of earnings as well as solvency except for a few years.

Regarding Alternatives I, II and IIl, FIRR was calculated based on cost
benefit streams in- Tables E.5.5, E.5.6 and E.5.7 at 5.4%, 7.8% and 11.1%

‘respectively,

Projected financial statements for ihe three alternatives are shown in
Tables E.5.8, E.5.9 and E.5.10. As they show, the sewerage organization will
be financially sound and stable in terms of earnings as well as. solvency in

each of the alternatives except for a few years.



Table E.1.1

Monthly Willingness to Pay per Unit in 1991

(Unit _: Rp./household/month)

High Middle Low Average
Houschold
10,205 836 2,264
(Unit Rp./room/month)
Classified "Others Average
Hotel
7,824 - 2,000 5,236
(Unit _: Rp./hotel/month)
Classified Oshers Avecrage
Hotel ‘ ;
1,036,415 32,757 167,105
(Unit : Rp./seatfmonth
_ Large Medium/Small Average
Restaurant - -
: 238 64 127
(Unit : Rp./restaurant/month)
Large Medium/Small Average
Restaurant o
S 40,992 © 2,924 1,977
(Unit__:_Rp./shop/month)
- Large . ‘Medium/Small Average
sn , ) _
nep 352,059 - 2,439 4,957
{Unit Rp./factory/monih)
Large/Medium ~ Small Average
Fact :
et 1,246 8,802
(Unil Rp./bank/month)
Average
Bank ~
' 29,522 .

' Source: : J'I_CA_
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Table B.1:3(1)

Basic Information on Beneficiaries

I Household
Income Class
1 I7/A
tem High | Middle | Low | @ Ctal/Averaze
Numbers® in 1990 875 12,222 4,928 18,025
Averagc Floor Area (m?') 210 124 102 122
Average Monthly Water Consumption (m%) 56.3 32.2 23.7 31.0
2. Hotel
Item Classified Others Total/Average
MNumbers™ in . 1990 17 110 127
Average Number of Rooms 132.50 16.38 31.92
Average Floor Area (mz)k - 11,694 735 2,202
Average Monthly Water Consumption/
Room i 1990 (m°) I 27.7 22.7 26.6
3. Restaurant _
“liem Large Mediuim/Small Tdta’l/Average
Numbers in 1990 13 88 101
Average Number of Seats 172 46 62
Average Floor Area (m?) 401 129 164
| Average Monthly Water Consumption/
Seat (m°) : 0.66 0.66 0.66
" 4. Shop » . . SR
Item Large Medium/Smatl|- Total/Average
Numbers in 1990 7 - 965 972
Average Floor Area (m2) 4,823 83 122
Average Monthly Water Consumption (n13) 1,318 19 28
5. Factory
o Item JLarge/Medium Small Total/Average
Numbers in 1990 29 48 717
Average F[oor_Area (m?) - 172 22 78
Average Monthly Water Consumption (m>) 82 7 35
6. Office
Other Offices
ltem Bank N ) Total/Average
. Private |Government
Numbers in 1990 70 272 97 439
Average Floor Area (m?) 747 471 1,167 669
Average Monthly Water Co'n'surhpiion (m3) 198 107 251 153 _




Source : JICA

Table E.1.3(2) Basic Information on Beneficiaries
A Educational Institution .
: Kinder-|Primary Jm.m” Ser.n{)r heligious] Co!lege Total/
- ftem arten | School High High School Univer- Average
& School } School sity 8
Numbers in 1990 28 63 20 17 3 10 141
‘Average Floor Area ' :
(m?) { 101 632 1,097 |]1,986 849 14,933 11,065
Average Monthly Water
Consumption (m3) 22.81 1054 118.4| 423.4} 416.8] 212.8 143.4
8. Medical Institution .
: ‘ Health Lo Total/
Item Hospital Center Clinic Average
Numbers in 1990 6. .5 6 17
Average Floor Area (mz) 8,289 244 323 3,111
Average Monthly Water . _
Consumption (m?®) 3.777.0 38.4 149.4 1,397:1
9. Religious Institution
Hindu . o “Total/
Item  Temple* Mosque Church Average
Numbers in 1990 45 9 15 .. 69
Average Ploor Area (m?%) 1,730 364 340 1,250
Average Monthly Water _ ' : -
Consumption (m3) 7.9 120.9 122.8 47.6
Note : 1) * = Village and provincial temples _
2) Numbers in 1990 are for the urgent sewerage areas.




Table E.1.4

Monthly Willingness to Pay per m2 and m3 in 1990

(Unit : Rp.)
ltem Per m2 of Floor Area Per m3 of Wastewater

Household 14 56
Hotel

Classified 89 282

Others 45 88

Average 76 197
Restaurang

Large 102 361

Medium/Smail 23 .96

Average 48 191
Shop

Large 73 267

Mediuvm/Small 28 128

Average 41 177
Factory

Large/Medium 124 260

Small 57 178

Average 113 252

- Bank 40 149
Source : . JICA




Table E.2.1

{(Unit

Rp./m2/month)

Tariff of Sewerage Discharge Services based on Floor Arca in BPAL

Classification of Customers

Class

I. Residential

II. Small Commercial

CO =3 N W B PO e

Shop or Retailer
Office

Building Materials
Hair Dresser
Catering
Restaurant

Motel

Others

IiI. Large Commercial

1
2

[= ST R

High Rise Building

Offices including Restaurant
and Fitness Centre
Apartement

Amusement Centre

Private Hospital

Hotel

iV. Industry

P - SRV R N IR -

Home Industry
Craftmen
Pharmaceutical Industry
Ice Making Plant
Beverage Factory

Fabric ' Industry

Fishery Industry

V. Social Institution

R =R Y T S

Mosqgue, Church, Kuil
School

Public Swimming Pool
Government Institution
District's Clinic

Other Government Institution
School Inciuding Dormitory
Public Clinic

Public Hospital

28

40
40
40

140

40
40

40
40
40
40

40

154

210

168

224
224
224

172
172

‘172

Definition
Class A = Basic Tariff

Calss B = Wastewater Quality > Domestic Waste Quality (BOD 5 = 300 mg/l}

Calss C = Wastcwater Quantity > Domestic Waste Quantity ( Q = 40 in3/month)

Caiss D = Waslewater Quality & Quantily > Domestic ‘Waste Quality & Quantity
Source : BPAL, lakarta
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Table E2.2

Proposed” Sewcrage Tariffs for PDAL, Jakasta

Sewcrage Service Charge

(Unit : Rp/ m? Jmonth)
Type of House Shop Factory Hotel Restaurant Hospital
Properiy .
Rates 2_8 49 100 1606 60 100
Type of bff- e Religions . High Rise Building
Property e choot Institution Others Commer- | Institu- { Averag
cial tional e

Rates 40 40 40 40 200 50 140

Note : Based on the JSSP tariff now in force

.Capitai Works Charge

' Type of . property

Charge Rp 10,000,rm2

High ris¢ building

Application of capital works charge for existing high  rise buildings

Degree of Treatment A[I){laifa?ifon Existing ~Share | .
Toilet waste only 100% 70%
Both toilet wasté & gray \Qater, withm-n aerator 50% 25%
Both toilet .waste & gray waier, with aerator - 5%

Source : JICA




Table E.2.3 - Sewerage Charges per Unitary Discharge of Wastewater

"~ for PDAL., Jakarta

Item House Establishment/ High Rise “Average
Institution Building
Average _Mohtiy g :
Discharges of Wasiewaler 28'm3 96 'm3 6,730 m3 35 m3
per Customer
Sewerage Services | Rp 3,724 Rp 22,237 Rp 1,979,320] Rp 5,588
Average Charge o
~ Montly
. ‘Sewerage _
Charges Capital Works - - Rp 392,722| Rp 202
. per Charge *
Customer
Total Rp 3,724| Rp 22,237{ Rp 2,372,042} Rp 5,789
Average Sewerage Services | Rp 133} Rp 2321 Rp 292t Rp 160
Sewerage Charge ’
" Charges
per m3 of Capital Works Rp 58] Rp 6
Wastewater Charge * - -
Discharges
Total Rp  133] Rp 232{ Rp 350| Rp 167
Note : * Capital Works Charge is levied only once upon the construction of a building.:

However, it is recalcalatcd here on montly basis.

Above figures arc based on the proposed tariffs,

Source : FICA




Table E.4.1(1)

Proposed Scwerage Service Charge

{(Unit_: Rp./month)
Sewerage Sewerage '
Water Su:)prlgs Charge Service Service Charge
pe Charge per per m? of
Beneficiaries Survey Calculated | M° as 30% of Floor Area as
Results Values Az Derivative of B
A} .Az B=A2X0.3 B->C
Houscholds 285 285 86 22
_ Classified 1,542 1,596 479 50
Hotels
Others 934 934 280 143
Restaurants 534 126 218 55
Large 769 794 238 - 65
Shops
. Medium/Small 220 240 72 i6
Large/Medium 643 1,405 422 201
Factories .
Small 281 343 103 33
Banks 586 760 228 50
Offices Other Private 534 725 218 50
Offices| Government 521 490 147 32
Educdtional - Institutions 393 434 - 130 18
Medical | Public 345 317 95 43
Institu- | prjyate - 1,273 382 174
tions . .
Re]igious Hindu Temples 161 1258 38 0.2
Institu- 4 5iperg 150 125 38 13
tions :

Sourcé: 11 (o)



Table E.4.1(2)

Proposed “Scwerage Service Charge

. it - . h
U — (Unit : Rp./month)
Proposed (for Reference)
Willingness | Sewcrage Sewecrage Sewerage
to Pay per Service Service  |Service Charge
Beneficiarics m? of Floor C!rzlarbe Per JCharge per m?| per m? of
Area . m* of Floor |l'hg perivative | Floor Area in
Arca of E BPAL, Iakarta
D C.D-o E E—F G
Houscholds 14 28
Classified 89 125 " 399 224 .
Hotels
Others 45 50 " 311 60
Restaurants 48 50 202 60
Large 73 70 256 140
Shops
Medium/Small 28 30 135 40
Large/Medium 124 150 315 170
Faciories
Small 57 50 156 40
Banks 40 50 190 40
Offices Other | Private - 50 : 218 40
Offices| Government - 30 138 40
Educational Institutions - 20 144 :40.
Medical Public - 50 110 T2
Institu- | privare - 170 373 224
11ons R !
Religious Hindu Temples - 40
Institu- | gipers - 15 40
t1ons s o
Source: JICA




Table E.4.2

‘Proposed Capital Works Charge

Charge per Average No. of | Average Charge
Room Room per Hotel per Hotel
Item (Rp. million) (rooms) (Rp. million)
A B C=AxB
1. Hotels to be Built after Project Implementation
Classified Hotels 1.97 132.50 261.0
Non-Classified Hotels
and Other i.41 16.38 231
Accommodations
2. Hotels Existing or 1o be Built before Project Implementation
Classified Hotels 0.985 132.50 1305
Non-Classified Hotcels
and Other 0.705 16.38 11.5
Accommodations :
Source: JICA
Table E4.32  Proposed Tourism. Tax
(Unit : Rp. million
2000 2010
Rate of Tourists' Tourists’
Taxation | Expenditures Tax Expenditures Tax
(%) i on Hotels and. Revenuc on Hotels and Revenue
Restaurants Restaurants
A B C; =By x A/1.175 B2 Cy =By x A/L175
0.7 832,476 4,959 1,408,005 8,388
"Note: Tourists' Expenditures op Holels and Restaurants = Estimated

expenditures on hotels and restaurants by tourists who will stay in the
master plan study area

Source: HCA



Table E.5.1 Preconditions for Financial Analysis

- Proposed Plan -

1, Financial Sources of Capital Costs
1) Imitial costs
Loan from central government o 65%

Grant from central/local goveraments : 35%

2)  Replacement costs

To be self-financed by the sewerage orgénization

-2, Terms of Loans' from Ceéntral Government
Annual rate of interest : 10.5%
Repaymen'l period 1 25 years
Grace period 5 years

3. Cost Recovery Method (Sewefage Cha.rges)

(as shown in Tables E.4.1, E.4.2 and E.4.3)

4, Depreciation
1) Depreciation periods
Facilities 50 years
Pumps & acrators ;15 years

2) Depreciable assets
Those assets for whose acquisition capital costs will be incurred.

5. Collection Rate of Sewerage Service Charge : 90%
6. Annual Rate of Pricc Escalation 0 9%
7. Rate of Tax on Corporate Income © 35%

Source: JICA



Table E.5.2 Comparison of Preconditions Among Alternatives

Alternatives
ltem Proposed
Plan X I 11
1. Cost Recovery Method
1) Tourism Tax (Tax Rate (%)) 0.7% 1% 0.35% 0.1%
2) Sewerage Service Charge (as shown in Tabie E.4.1)
'3) Capital Works Charge (as shown in Table E.4.2)
2. Financial Sources
1) Initial Costs
(1) Loan from Central :
G'o‘vcrnmen_t 65% 0% 1/3 I5%
(2) Grant from Ccntral/Lecal - :
Governments 35% 10% 2/3 85%
2) Replacement Costs
(1) Self-Financing 100% 100% 50% 0%
(2) Grant from Central/Local - :
Governments 0% 0% 50% 100%
Source: JICA



Table E.5.3 Cost Benefit Streams - Financial Analysis .
(Proposed Plan)

‘CC=Capital Costs; OM=0/M Costs; CS=Costs; BF=Benefits
CF=Cash Flow (=RF -~ CB8)

{Unit:Rp miliion)

L U P B AL L S ekt il Mk 4 ok bk e et e (e AT e B ek i Ly KR, TR WS MR S48 o e fm o i M e Atk et st Pt e e

NO. YEAR cc oM Cs BF CF

1 199%4 793 ¢ 793 0 ~793
2 1995 1950 0 1950 0 -~1950
3 1996 12923 0 12923 0 -12923
4 1597 14957 o 14957 0 ~14957
5 1998 11070 398 11468 3696 -77172
6 1999 6048 796 6844 6118 ~726
7 2000 5819 1194 7013 8502 1489
B 2001 6770 1194 7964 7578 ~386
9 2002 6770 1194 7964 8098 134
10 2003 8254 1154 9448 8623 ~825

11 -2004 13065 1194 14259 9155 ~-5104
12 2005 12379 1194 13573 9691, 3882
13 2006 10199 1489 11688 10234 ~1454
14 2007 5826 1784 7610 10782 - 3172
15 2008 5772 2080 7852 11334 3482
16 2009 5645 2375 8020 11894 3874
i7 2010 4750 2670 7420 12457 5037

1g 2011 816 2670 3486 11834 8348
18 2012 2980 2670 5650 11834 6184
20 2013 177 2670 3447 11834 8387
21 2014 0 2670 2670 11834 9164
22 2015 0 2670 2670 11834 9164
23 2016 0 2670 2670 11834 9164
24 2017 0 2670 2670 11834 9164
25 2018 0 2670 2670 11834 9164
26 2019 | 2760 2670 5430 11834 6404
27 2020 2705 2670 5375 11834 6459
28 2021 0 . 2670- - 2670 11834 9164
29 2022 0 2670 2670 11834 9164
30 2023 0 2670 2670 11834 9164

ek s bk 7 e I TR Mt W Bt et T S P £ R AL e o KIY M T Bt e R e Y 108 e e S e Y S B S S e e e

Source: JICA
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Table E.5.5 Cost Benefit Streams - Financial Analysis
(Alternative D)

Ce=Capital Costs; OM=O/M Costs; CS=Costs; BF=Benefits
Cr=Cash Flow (=BF - CS)

{Unit:Rp Million)

e 1k v Pl A A St WA Bl i X B oy v el o e g A U AR e BTN W B Rt MR i AAS Lt P T e e eyt S et S AL ok e e B4 EAB ot B

MO. YEAR cC oM Ccs BF CF
1 1994 1098 0 1098 0 ~1098
2 1995 2700 0 . 2700 0 ~2700
3 1996 17894 0 17894 ¢ -178%94
4 1997 20710 0 20710 0 =-20710
5 1998 15327 398 15725 4316 ~11409
6 1%99 8375 796 9171 7446 ~-1724
7 2000 8057 1194 - 9251 10627 1376
g 2001 9374 1154 10568 9840 ~729
9 2002 9374 1194 10568 104%8 ~70

18 2011 8l6 2670 3486 15429 11943
19 2012 2980 2670 5650 15429 9779
20 2013 777 2670 3447 15429 11982
21 2014 0 2670 2670 15429 12759
22 2015 O 2670 2670 15429 12759
23 2016 0 2670 2670 15429 12759
24 2017 o 2670 2670 15429 12758
25 2018 0 2670 2670 15429 127589

27 2020 2705 2670 5375 15429 10054

28 2021 0 2670 2670 15429 12759
29 2022 0 2670 2670 15429 12759
30 2023 0 2670 2670 15429 12759

O B e e AT O Wy b R S e i (e e ey o e T L ey T Y ) B e b B e L e o £ S P ik TS WL TS ok ? O 8 Sk b ot v B

Source: JICA
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Table E.5.6 Cost Bencfit Streams - Financial Analysis
(Alternative 1)

CC=Capital Costs; OM=0/M Costs; C8=Costs; BF=Benefits
Cr=Cash Flow (=BF - C8)

{(Unit:Rp Million)

e P o B kS U AL ks in e e Bk o e Y I e ek i OB BEE Kich el B ik e e T L LS B i AT A B o S R B e e AR DB ke b b

NO. YEAR cc oM Cs BF CF

1 1594 407 0 407 0 ~407
2 1985 1000 0 1000 0 -1000
3 1996 6627 0 6627 0 -6627
4 1997 7670 0 - 7670 0 -7670
5 1998 5677 398 6075 2873 -3102
& 1999 3102 796 3898 4569 (671
7 2000 2984 1194 4178 6023 1845
8 2001 3472 1194 4666 4540 274
¢ 2002 3472 1194 4666 5298 632
10 2003 4233 1194 5427 5659 232

11 2004 6700 1194 7894 6023  -1871
12 2005 6348 1194 7542 6389  ~1153
13 2006 5230 1489 6719 6759 -

14 2007 2988 1784 4772 7131 2359
15 2008 2960 2080 5040 7505 2465
16 2009 2895 2375 5270 7884 2614
17 2010 2436 2670 5106 8263 3157

18 2011 408 2670 3078 7640 4562
19 2012 1490 2670 4160 7640 3480
20 2013 389 2670 3059 76490 4582
21 2014 0 2670 26790 7640 49790
22 2015 0 2670 2670 7640 “4970
23 2016 ¢ - 2670 2670 7640 4970
24 2017 0 2670 2670 7640 4970
25 2018 0 2670 2670 7640 4970

‘26 2019 1380 2670 4050- 7640 3550
27 2020 1353 2670 4023 7640 3618

28 2021 0 2670 2670 7640 4970
29 2022 0 2670 2670 7640 4970
30 2023 0 2670 2670 7640 4970

Source: JICA



Table E.5.7 Cost Benefit Streams - Financial. Analysis
(Alternative  1H)

CC=Capital Costs; OM=0/M Costs; CS=Costs; BF+Benefits
CF=Cash Flow (=BF - CS)

(UnltsRp Million)

it G B3 s e 1R L i U it il RS 43 B 53 B el R o Sraf S K G S M e e . W KT 8 B S A i G L (. o M a0 A e T

NO. YEAR CcC oM cs BF CF
1 1994 1B3 0 183 0 -183
2 1995 450 0 450 0 -450
3 1996 2982 0 2982 0 ~2982
4 1997 3452 0 3452 0 -3452
5 1998 2555 398 2953 2456 497
6 1999 1396 726 2192 3462 1270
7 2000 1343 1154 2537 4251 1715
8 2001 1562 1194 2756 3055 298
9 2002 1562 1154 2756 3298 542
10- 2003 1905 1194 3099 3541 442
11 2004 3015 1194 4209 3786 =423
12 2005 2857 1194 4051 4030 =20
13 2006 2354 1489 3843 4277 434

g 2011 0

13 2012 0 2670 2670 4644 1974
20 2013 0 2670 2670 4644 1974
21 2014 0 2670 2670 4644 1974
22 2015 .0 2670 2670 4644 1974
23 2016 0 2670 2670 - 4644 1974
24 2017 0 2670 2670 4644 1574
25 2018 0 2670 2670 4644 1974
26 2019 0 2670 2670 4644 1974
27 2020 0 2670 2670 4644 1974
28 2021 0 2670 2670 4644 1974
29 2022 0 2670 2670 4644 1974
30 2023 6. 2670 2670 4644 1974

T e e T e R B Wb o PO vy e o e A8 P DU B e e 4l e S e S g S M B T M L ) S (RS W (el W S v e S

Sburce : JICA
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1.2

APPENDIX F INSTITUTIONAL ASPECT

Required Activities for Sewerage Organization
Basic Ideas for a New Sewerage Organization

This Appendix will discuss the proposed sewerage organization aiming at
year 2010, as described in the Master Plan. '

A new sewerage system is proposed for Denpasar by the JICA Study Team.
At present there is no organization to operate and maintain the scwerage
system in Denpasar. Therefore this Appendix is aimed to suggest the basic
idcas and concepts for cstablishment of a new sewcrage organization, and

the process of cstablishing it.

In Denpasar PDAM is serving water supply for the population.  When
water is suppliéd. wastewater ‘is generated. One of the fundamental ideas
proposed . in the Appendix is to integrate a ncw organization for sewerage
under PDAM (Integration Alternative). The other idea is to _establiéh an
independent organization apart from PDAM, such as PDAL (Independent

Alternative).

The Appendix will discuss these two alternatives with their merits and
demerits

. Independent Alternative

+ Integration Alternative
Basic Functions of Sewerage Operation

Here will be discussed the basic functions to operate and maintain the

sewerage sysiem.

In the JICA Study two (2)' systems of  wastewater management are proposed
for the Study Area :

(1) Off-site - system

(2) On-site ' system



Since the off-site system is more complicated than the on-site onc, O/M of
the off-site systern witl be discussed, O/M of the on-site one will be
included in there, because a small group of staffl of the sewerage

organization will be able to monitor the facilities.

The most important aspect is that a new sysiem should be cstat:)lishe'd'on a
basis of techhically feasible and financially sound options.

The sewerage organization should have the fol]owing functions

(a) Administration

- (b) 'FinanceIAccouhting

{c) Public Relations

(d) Planning

(e) Construction

| (f). -O/M of Trecatment Plant and.Pumping St’ations

(g) O/M of collection systems.

(h)  House connection and disconncction

(i) Environmental Maonitoring

There are two (2) ideas for O/M of the sewerage system : (1) to have the

staff “‘required for O/M within the organization, and (2) to contract to

outside for the purposec.

in the former case the organization will become large, w_hile'the'latfer
case can make it to the minimum level.  On the other hand the
responsibility of O/M will be ensured in the former case, because they are
all employces in the sewerage organization. In the laftér case Specialists
for O/M could be contracted frem - outside, but their respons'ibi'liiies are

limited within the coniracis,

In this Appendix the discussion will be based on the idea that main

operations and routine maintenance will be done by in-house :sthff, while



o

specialized operations and irregular ‘maintenance activities will be done

by outside contractors.
The detailed functions for each section are summarized in Table F.1.1.

It is also ‘important that housc conncctions should be ensured as soon as
possible, when the sewerage system is  available for the area. There are
many examples in devecloping countrics, where residents are not willing
nor affordable to make house connections even after. completion of a new
sewerage system available for them. This is because the house
connections are generally very expensive for them, This means that

there is no guaranice for scwerage revenue without house connections.
Existing Organization of PDAM

Staffing of PDAM

The organizational structure of PDAM is shown in Fig F.2.1.

The total number of staff of PDAM is now 365 including 37 security staff.
They are serving 26,000 customers. The number has not been increased

since 1985, though the production volume has been increasing every year.

Cipta Karya of Ministry of Public Works (PU) regulates the standard ratio
of customers vs staff. The standard ratio of staffing is that 100 customers
are to be served by one staff. The ratio of Denpasar PDAM is now 72.1

customers being served by one staff.
According to PDAM, they arc providing 3000 new ‘service connections
every year without increasing the staff number. So the standard ratio will
be reached in about three (3) years.

The qualifications of PDAM stalf are shown in Table F.2.1.

For a better understanding the school system ~of Indonesia should be

summarized as follows
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- Elementary School : 6 years starting al 6 years old

- Middle School : 3 vycars
- High School 3 years
- College 3 years
- University : 2 <3 years

According to Table F.2.1 the ratios of qualifications arc as follows :

- University graduate 6.1 %
- Colicge graduate : 31 %
- High School graduate o 514 %

- MiddlclEl.cmemary graduate : 394 %

The figures of staffing imply that  PDAM s being run mainly by higﬁ
school graduvates with top management of university gradvates, while

some sections are staff with middle/clementary graduates.
Financial Situation of PDAM

The financial situation of PDAM is summarized as follows :
- Revenue of PDAM

« Water Supply

+ Non-water income
- Expenditure of PDAM

+ Source cosis

« Treatment cosis

- Transmission & distribution costs

« Administration costs
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- Non-operational costs
+  Bank interest
«  QGovernment tax

. QOther loss

The present water tariff of PDAM is given in Table F.2.2

‘The consumer numbers of cach category and the revenues are given in

Table F.2.3.
Alternatives for Sewerage Organization
Independent Organizaltion

There are many ways o estimate the stafl number required for the
sewerage system such as :
- Unit length of collection pipes

- Per house connections

- Unit volume of wastewater

The proposed sewcrage system is -shown in Table F.3.1.

In this section the Independent Alternative will be : discussed in analogy
with Denpasar PDAM  If a new scwerage organization is integrated into
PDAM, some of their functions can be shared and some savings will be
possible. - The Integration Alternative will' be discussed in the next section.
Fig F.3.1 shows the organization ol Independent Alternative.

Each -functions ar¢ summarized as follows

(1) Control Commitiee -

< Control, ‘rcgulafte, and -approve all activities of the organization



(2}

(3)

(4)

(5)

The

Director/Vice-Directors

Head(s) responsible for Sewerage Organization

Internal Audit

Control all internal affairs of the organization

Administration and Financial Department

Responsible for Administration (Inventory, Purchase,  Personnel

and Others)

Responsible for Financial Affairs (Treasury, Payment and Bill

processing)

Responsible for  Accounting (Book-keeping, Billing and Financial

Planning)

Responsible for Customers (Customer relation and Public relation)

Technical Department

Responsible for Operation of Treatment Plant -and Pumping
Stations (T/P, P/S, Laboratorium)

Responsible for Eavironmental Monitoring

Responsible for Sewage Collection (Interceptors,. Main, Secondary

& Tertiary Pipes, Manholes)
Responsible for House Connection & Disconnection
Responsible for Maintenance of All Facilities

Responsible for Planning

Responsible for Record “Keeping

required staff number can be ‘summarized as- follows. :

Control Commitice (Not Sewecrage Staff) * 5

Director/Vice Directors : 3
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- Imternal  Audit : 3

- Department Chicfs : 2
- Division Chiefs : 8
- Section Chiefs : Co 22
- Section Staff ( 22 x 2.1) : 46
- Unit Chiefs : 4
- Unit Staff (4 x 3.5) : 12

Total 105

Because the members of Control Commiitee are not staff of the sewerage
organization, the requirement at initial stage would be 100. However- as

the scwerage system expands, the staff requirement will increase.

The initial stage of Master Plan  will - start  from 1998, including

preparation, and the final stage will end in 2010.

aff Requirgment for Sewerage (In nden
{Year) (Staff Number)
1998 100
2010 : 370

-Integration “into PDAM

If a new organization for sewerage system is integrated into PDAM (Water
Supply), some divisions can ‘be shared for both water supply and sewerage.
Those divisib’ns are ‘as follows B

- Admiﬁistrative division

- Financial division

- Accoun.ting division

- Cusiomer division



- Maintenance division

- Planning division
The Integration Alternative is shown in Fig F.3.2.

- The required staff number for sewerage management can be calculated as

follows :
- Control Committec L 5
- DirectorfVice Directors : 4
- Internal Audit : 3
- Department Chiefs 7 : 3
- Division Chicfs - SRR 1)
- Section Chiefs : 30
- Section Staff ( 30 x 1.7) : 230
- Unit Chiefs : .4
- Unit Staff (4 x 14 ) : 56
Total 345

Since the members of Control Commillee are excluded from sewerage stalf,
the total staff would be 340. The standard staff requirement for water
supply in Denpasar is 260. Then the staff requirement. for scwerage

system would be 80.

Staff Requirement for Sewerage (Infegration)

(Year) (Staff Number)
1998 80
2010 290



3.3.

Comparative Evaluation

The two Alternatives have merits and demerits, which this section will
discuss.  The final decision should be made through social, political and

economical judgments.

Jakarta chose Independent Alternative, while Bandung chose Integration

Alternative for their new sewerage organizations.

It is to be noted that merits of thc one Alternative are demerits of the

other.
(1) Independent Alternative

If a new independent organization is to be established for a new

sewerage sysiem, the following merits can be counted

- Fresh organization : A fresh organization is commonly free from
undesirable habits of the old system, and staff in there are highly

motivated in their jobs.

- A fresh organization can ensure more freedom in setting higher

salaries and recruiting new staff.

- Fresh thinking : A sewerage organization should be self-sufficient
in at least O/M costs. A fresh flexible thinking will make the

organization more independent such as cost recovery.

The following arc demerits of Independent Organization

- High costs : Since all activities of scwerage system must be covered
by its own staff, financial burdens are larger than Integration

Alternative,

- Less. experienced : Because all staff are recruited and new for
‘sewerage, they. are by and large less ecxperienced in the sewerage
system opcrztion.  They need to learn it through “try and error®

for some time.



(2)

Integration Alternative

The merits of Integration Altlernative are as follows

- Less O/M costs : Because some funclions can be shared with the

water supply section of PDAM, certain sh\rings will be possible.

Saving_of Personnel Costs

~ (at initial stage)

Independent Integration
Alternative : Alternative
100 staff 80 staff
x 0.2 ‘million Rp. x 12 month  x 0.2 million Rp. x .12 month
= Rp.240 miilionfyear .= Rp.192 ‘million/ycar
This indicatc that about 20% can be saved by Integration

Alternative.

- Experience :  Therc arc a fcw common technical arcas in the jobs

between water supply and scwerage, excluding administration ‘and
finance. They  are planning, construction and operation. The
accumulated expericnces by PDAM can be used for sewerage

system.

The demerits of this Aiternativ_e are as follows, when a new

- organization is integraied into an old organization.

Established hierarchy : A new organization is subject to

established hierarchy of an old one and will be influence by it.

Less frecdom : An integrated 'organization_ is not free in setting
new salaries to attract new skilled staff, and must accept the

existing ones,

Undesirable habits : If therc arc some  undesirable old habits in
the old organization, new organization will “also’ be influenced by

ihem " through integration.

F-10
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