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14,2.2  Economic Costs

This analysis considered (1) project costs, (2) replacement costs, and (3)
operating and maintenance costs. These economlc costs are based on the

values used in the Financial Analysis adjusted to convert them into

economic costs. -

1)  Project Costs

In determining project costs, this analysis used adjustrients for two items
only, where the market price mechanism does not function properly. The
ad justed ﬁrices-or so-called "shadow prices" used in this analysis are

those employed by OECF and intérnational léndihg institutions.
a. Prices of Skilled and Unskilled Labor

In this study, the opportunity cost of unskilled labor or its
potential in other employment is valued at 0,38 of its estimated

cost for the project.

gkilled labor, on the other hand, is vaiued at.a factor of 0.73.

b. Foreign Exchange

In view of the comparatively free foreign exchange practices in

Thailand, no shadow prices are applied in this analysis.
&.  Interest and Hidden Taxes

InLerest is not included since thlq is a financial rather than
economlc cost. Loca] hldd@ﬂ tdxes,_subSLdles and dhtleS, which
we assumed to amount 20 9% of local costs, are also removed as
they consist only of’ inter-sectorial transfers of funds from the
view point of national economy. This type of reductlon_ls also
épplied to raw’water fees payablé to RID, as nearly 20 % of.the
fees considered to be kind of commissions to bhe earned by RID, a

sectorlal transfer Vlewed from the national econcomy as a whole,
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2} Operation and Maintenance Cost

This study considers the operation and mainteﬁancé.costs pertaining to the
proposed project only, excluding.those of the present system, The
operation and maintenance costs are so-called “annual costs" which include
personnel, electricity & fuel, éhemical, connection, raw water and other

miscellaneous expenses.

3) Replacement Cost and Salvage Value

This analysis also considers the present value of all those facilities,
egquipment and other items included in the‘Project with a service life of.
less than 30 years to be replaced during the‘30.years period from 1987 to

2006.

The replacement costs or costs incurred in order to replace mechanical
equipment and others that have exceeded their life.expectancyiaré
considered part of the economic cost. They are hdwevéf not'shbwn in the
EIRR Table as most of these mechanical equipment having a service life of
15.years will be reguired to be feplaced after 2006, the terminal year of

the Table,

The economic cost of the prOject is expressed as

"Adjusted (shadow priced) project cost" + “Operating and maintenaﬁde cost"
+ "Replacement cost" - "Salvage Value", The peiceﬁtage of salvage value is
measured on the basis of the remaining service life of the facilities
invested in the proposed project in the year of 2006,

14.2.3 Economic Justification

To verify a synthetic measure of the economic justification of the proijects,

the following two analyses are given in this study.
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S1) Cost Benefit Ratio

As shown Tép}e?14.l4, the ratios of present-value economic benefits to.
economic cost of the proposed projects for Chiangﬁai, combined with Mae Rim
~and San. Kamphaeng ﬁéterwbrks;'calculéted in.the_methods previously outlined
are 2.60 at 1986 price and 1.73 at present value discounted at 10 % per
annum, ‘This is greater than 1 : 1, which demonstrates ﬁhé economic viabi-
lity of the projects. The actual benefits of the projects are'considered
to be greater'than the Cost-Benefit ratios caléulated, the reason being
that non-quantifiéble indirect benefits are not incorporéted inteo this

analysis.

2) Economic Internal Rate of Return

The economic internal rate of return (EIRR) of the project is the rate at
which the p;esent_value of the quantifiable benefits eguals the present

value of the economic cost of the proposed projeét.

This study uses as the measure of economic benefits the total revenue of

the waterworks which is considered to be the lowest economic benefits of

water Supply.

Table—léélS shows econcmic internal rates of return (EIRR) at. 16.56 %,
exceeding 10% which is considered as the prevailing opportunity cost of

capital in Thailand.

Tn view of the difficulty of guantifying the economic benefits'delineated'
in Section 14.2.1 above, this study also tried to show as for refgrence the
EIRR baéed_on the Average Incfemental Cost (AIC) which the World Bank and
WHO recomménd as a proxy for economic benefits or a long run marginal cost_

of water as shown in Appendix 10, Table-10.17. The EIRR based on the AIC

is calculated at 10.19 %.

The abhove analysié'demonstrates the economic feasibility of the project,
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Table-14, 14 BCONGMIC BENEFITS VS COSTS (I¥CRRMENTAL)

[CHIANGHAT ¥ATERVORKS] x 1,000 BANT

AT 1986 PRICB DISCOUNTED AT 10% PER ANKUM.
_ BENERITS - COSTS . BENEPITS  COSTS
1987 0 3,508 0 3185
1988 0 18,820 0 15,554
1989 15,789 19, 852 11, 862 14,915
1330 40, 962 84, 660 14,317 57,824
199 26,636 123,117 16,509 76,446
1992 32,617 12,118 18,12 . 5,840
1993 18, 044 10,851 118,52 5,568
1994 43,749 12,297 20,408 . 5%
1995 48,583 13,406 20, 604 5,686 -
1998 52,825 14,382 20,366 - 5,548
1997 -~ 57,682 15,718 20,217 5,508
1998 62,486 17,054 19,910, 5,44
1999 65,505 18,145 : 19,284 5,%6
200 © 71,03 18,171 18,705 5,048
2000 71,031 19,171 17, 004 4,589
2002 1,08 19,171 15,458 - 4,172
2008 11,00 is,1m 14,083 3,79
2004 7,08 16,171 12,776 3,448
2005 71,031 18,171 - 13,614 3,135
2006 71,03t 19,17 10,558 2,850
Salvage 197,943  -66,836
TOTAL 963, 096 370,174 301,592 . 173,69

BENERITS/COSTS = 2. 60174 BENERITS/COSTS =1, 73632
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14,2.4 Summary of Sensitivity Study Results

The results of seénsitivity studies are summarized ,for your references, as

follows:
1) Main Repbft {share allocation: PWA formula)

a. Economic Beneflt vs Cost {sea Table 14 14}

i) at 1986 pmlce _ o - 2.60 =

o

ii} discounted at 10 % p.a. ' _ 1.74 :
. Average 1ncremental cost (see Table-10.13 of App 10) .78 Baht'
¢. Economic internal rate of return
i} prevailing tarlff as unit of beneflt (Table 14,15) 16. 6 %
ii) AIC as unit of benefit (Table 10,17 of App.lO) '_ 10.2 %
2) Sensiﬁivity Study (shafe'allocationi”new'formula)
a. Ecqﬁomic Benefit vs Costs (see Table-10.15 of APP,10)

i) at 1986 price | o 2.57 + 1
ii) dlscounted at 10 % p a. : g 1.72 : 1

b. Average incremental cost {see Table-10.14 of App.io):5,82 Baht
' 'c. Economic internal rate of return
i) prevailing tariff used as unit of benefit _
{see Table~10.16 of App.10) : N 16.4 %

11) AIC used as unit of‘benefit'

(see Table-10.18 of App.10) ' _ 10.2' %
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14.3 Considerations on Water Tariffs

14.3.1 -~ General

'As discussed'be;ow, this chapter makes the following équestions for
successful implementation'of the project as well as effective post-
implementatioh operation and maintenance of the improved water supply

system proposed in this feasibility study.

1} periodical upward revisions, every three-year revisions for

example, to cover price escalations.

2} consideration for lower tariff burdens for users of lower income’

brackeﬁé,

3) study of an appropriate level of connection fees and such
other factors as cost of drilling a new well in connection with

the willingneés of potential new consumers in the project area.

4) consideration for alleviating the burden of share of PWA Head and
Regional Office overhead expenses allocable to small-sized water-

works,

14.3.2 present Level of Water Tariffs
1} The average water tariff level

. The average water tariff charged both to domestlc and other 1arge scale
consumers in Chlangmal 1nclu51ve of Mae Rim and San Kamphaeng Districts for
the six months starting October 1985, the first month after the recent

" across-the-~board water tariff revision which took place from November 1984,

was 7.11 Baht/m3.

'Thanks to the recent tariff reVision;:Chiangmai Watérworks combined with Mae
Rim and- San Kamphaeng Waterworks is predlcted to produce annual net
- surpluses up to the target year of the current fea51b111ty study, 2000,

even lf the prevalllnq water tariff level is kept unchanged as forecast in

Appendix 10, Table-1i0.3.
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As shown in Tahle-14.3, the water tariff level will bhe 55,6 % higher than
the projected unit cost of water in 1987, and will exceed unit cost of

water by 76.8 % in 2000/

2) Ability and Willingness to Pay

Aé shown ih Tables-14.16, -14.18 and -14,20, the average household income
per month of all households.who replied to the questionnaire survey '
conducted iﬁ-Jaﬁuary 1986 is estimated at 6,676 Baht in Chiangmai, 2,526
Baht in Mae Rim and 3,419 Baht in San Kamphaeng. Tf the criteria of 3 % of
average household income which OECF and other_intérnatibnél lending
institutions recommend as the maximum payable limit of water tariffs is
applied, the limit of ability to pay by dwellers is, és shown in Tables-
14.17, -14.19 and -14.21 estimated at the 8.6 Béht/m3 in Chiangmai, 7.0
Baht in Mae Rim and 9.6 Baht in San Kamphaeng. All these maximum'payable
amounts are found higher almost egqual to or hlgher than the prevalllng
average water tariff level. It is also to be noted that considerable part
of water consumption particularly in Chiangmai is shared by hotels,
industrial firms and other large consumers and therefore the prevailing
water tariffs applicablé to domestié households are lower than the average

tariff level.

The expressed average willingness- to*pay amount of those households willing
to connect 1is calculated, as shown in Tables~14,16 -14.18 and -14.20, at
5.2 Bahnt/m3 in Chlangmal, 8.0 Baht in Mae Rim and 6.0 Baht in San
Kamphaeng. This survey fesult may partly indicate kind of,reactions-of
coﬁsumers against the recent water tariff revision by PWA and may partly be
attributed to the fact that the majority of repllers consisted of domestic
households belonging to lower income brackets. It is also recognized that
the willing—-to-pay amount stated in a questionnaire survey alwéys-reflects

the psychology of purchasers to pay as little as possible.

The prevailing water tariff level is thus found high enough to cover opera-
tion and maintenance expenses of the waterworks and also from the’ view
point of the ability to pay of tho ﬂwellers in Chlangman, Mae:Rim and San

Kamphaenq.
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Table-14.16 HAXIHGH PAYABLE PRICE FOR WATER
-
CHIANGHAL

Tr.ne,assumnd waxinum dowestic payable price for water to be used for
financial and econonic analysis was estimated by the following
fornula;:

FORKULA:
(1) ASSUMED DOMESTIC PER CﬁPITh LEMAND Clpcd), JANOARY 1985
(2> ASSUMED NUMBER OF HOUSENMOLD MBHBERS, JANUARY 1985
(3 AVERAGR HOUSEHOLD: INCOME PER MONTH

(1 LESS THAN 2,000 Baht
@ 2,000 - 3,000 Baht
(© 3,080 ~ 4,500 Baht
(M 4,500 ~ 6,000 Baht
{ 5,000 - 7,500 Baht
() 7,500 - 10,000 Baht
() 10,080 ~ 15,000 Baht
() 15,900 - 50,000 Baht
(1) OVER 50,000 Baht

145
535
6, 676
8.5%
17, 5%
20,93
19.6%
12, 9%
10. 1%
5. 4%
G
0.8%
() MAXIMUM PAYABLE PRICE FOR WATER PER M3
((Dx0. 00/ (D (Dx30/1000= 86 Daht/xd
ote: 3% of wonthly Household income assuned to be
the maximin payable awount for water charges.
Geeording to the Norld Bank guideline)

SOURCE : QUESTIONNALRE SURVEY, JANUARY 1985

Table-14.17 RILLI¥G-TO-PAY PRICE FUR WATER
I
CHIANGHAT

The assumed m]lmg”tu pay value of water to be used ag # basis of
peasuring the econeasic valve of water voluse benehts ¥as estimated
by the following formula.

FORMOLA:
(1> ASSUHED D[}HEBTIC PR CAPITR DFHA‘JI) (tpcdy, JANUARY 1986

(D ASSUMED HUMBER O HOUSEHOLD MENBERS, JAHUARY 1986
(3) AVERACE WILLING-TO-PAY AMOUNT PER MONTH

145
5.35
120. 4

@ Up to 50 Baht 45,63
@ Up to 100 Baht 3. 1%
(€ Tp to 200 Baht 12,08
@ Up to 600 Baht - 1.2
@® Tp to 1,000 Baht 1.2
(@ WILLING-TO ~PAY PRICE PER H3
@/ (DxD000 = 5.9 Baht/ed
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Table-14.18  HAXINUM PAYADLE PRICE. FOR WATER
N '
HAE {14

The assuxed maximm dowestic payable price for water to by used for
{inancial and scononic analysis was estimated by the following
fo_rmula.

FORMULA: o o
(1> ASSUMED DOMESTIC PER CAPITA DEMAND Ciped), JAKUARY 1986
(2) ASSUMED NUMBER OF HOUSEMDLD MEMBERS, JANUARY 1985
(@ AVERAGH HOUSSHOLD INCOME PER MONTH'

(& LESS THAN 2,000 Baht 4.3
® 2,000 - 3,000 Baht 29, 5%
(© 3,000 - 4,500 Baht 16.8%
@ 4,500 - 6,000 Baht 6.3%
B ‘6,000 - 7,500 Baht 0. 0%
@ 71,500 - 10,000 Baht 0.08
10,000 - 15,000 Baht 1.1%
ap 15,000 - 50,000 Baht 0.0%
<1y OVER 50, 000 Baht 0.0%

~(4) MAXTMUM PAYABLE PRICE FOR WATER PER H
DD, 03/ (D% DJ0/100H = 7.0 Bakit/n3

Note: 5% of monthly Household incowe assumed to be.
the vaxhuin payable aseunt for watér charges.
{aceording to the World Bank geideline.)

SORRCE s QUESTIONNAIRE SURVEY, JANUARY 1988

Table-14.19 WILLING-T0-PAY PRICE FOR WATER
W
MAZ RIN

The assused wiiling~to~pay value of water to be used as a basis of
neasuring the economic value of water volume benef its was estimated
by the following formla,

FORKHLA: - :
(1> ASSUMED DOMBSTIC PER CAPITA DEMAKD (lpedd, JANUARY 1986
(> ASSUMED WOMBER OF HOUSEMOLD WEMBRRS, JAHUARY 1986
(B AVERAGE WILLING-TO-PAY AMOUNT PER MONTH -

() Up to 50 Bzht 44.4%
® Up to 100 Baht 46.7% -
) Up to 200 Baht 8.9%
@ Tp to 500 Baht - £.0%
(® Up to 1,000 Baht 0.0

(&) WILLING-TQ ~PAY PRICE PER 3 .'
(D/CDxDHRI/000) = 8.0 Baht/wd

81
4.41
2,526

81
4,41
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Table-14.20 MAXIMUH PAYADLE PRICE FOR WATER
W
SN KAMPIAGNG

The assused waxinum donestic ﬁayabiu'pricn_i or water to be used for
o finantial and economic analysis was estimated by the fellowing
forpula.

FORMULA: o :
(1) ASSUMED) DOMESTIC PFR CAPITA DEMAND (lpcdd, JANUARY 1986 81.
(2> ASSUMED NUMBER OF HOUSEHOLD MEMBERS, JANUARY 1986 4.4
(1> AVERAGE HOUSEHOLD INCOME PER HONTH 3,419

{8 LESS THAN 2,000 Baht ' 48. 1% '
82,000 - 3,000 Baht 21.3%
(€ 3,000 - 4,500 Baht 18, 5%
- 4,500 - 6,000 Baht 5.6%
0 6,000 - 7,500 Baht 1.9%
@ 7,500 - 10,000 Baht 2.8%
(G} 10,000 ~ 15,000 Baht ' 8. 9%
(i) 15,008 - 50,000 Baht 0. 0%
(1> OVER 50,000 Baht 0.9%

() MAXIMUM PAYADLE PRICE FOR WATER PEI M3
(D x0. 09/ (LD xDx30/1000> = 9.5 Baht/e}

Note: 8% of monthly Nousehold income assumed lo be
 the maximm payable axount for water charges.
{according to the World Bank guideline.)

- SOURCE : QUESTIONYAIRE SURVEY, JANDARY 1988

Table-14. 21 mum—‘rtkm”;}mm FOR WATER
' SAN KAMPHABNG

The assused willing-to-pay value of water te be used as a basis of
wpeasuring the econonic value of water volume benefits was estimated
by the following foraula.

FORKULA: _
() ASSUMED DOMFSTIC PER CAPITA DRMAND (Ipcd), JANUARY 1986 81
() ASSUNEDY NUMBER OF HOUSFHOLD MEMBERS, JANUARY 1986 4.41
(@ AVERAGE WILLING-TO-PAY AHOUNT PER KONTH 64
{# Up to 50 Baht 75. 63
® Up to 100 Baht - 2.2
(C) Up to 200 Baht 2.%%
@ Up to 500 Baht : 0. 0%
@ Up to 1,000 Baht 0.0%

(@ WILLING-TO ~PAY PRICE PER W3 _
@7 (D% DR/ = 60  Baht/ud
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Of the total repliers, on the other hand, the shares of those housahoidé_
belonging to the income brackets less than 2,000 Baht/month whose avefage
income 1s assumed at around 1,300 Baht/month are, as shown in Tables-10.17,

-10.19 and -10.21, 8.5 % in Chiangmai, 46.3 % in Mae Rim and 48.1 % in San

Kamphaeng.

These households consist of 5.4 members in Chiangmai, 4.5 in Mae Rim and
4,4 in San Kamphaenq, according to the questionnaire survey, and consume
water.at the rate of 145 lpcd in Chiangmai and 80 1lped in Mae ‘Rim and San
Kamphaeng, with their maximum payable water rates estimated at around 1.7
Baht/m2 in Chiangmai and 3,6 Baht/m3 in Mae Rim aﬁd San Kamphaeng, both of
which are lower than the prevailind PWA water réfe'(4}5 Baht/m3) applidable
to the corresponding water consumption by these low income consumers., This
suggests a need of special consideration for.lower water rates applicable

to those households of low income brackets.

Tt was also found out during the course of questionnaire survey the prevai-
ling high connection charges were serving to dampen the willingness of _
potential new consumers to connect. This was found true particulariy when
connection charges exceeded the cost of well drilling where water of compa-—

ratively good quality was avadilable,

14.3.3 Future Water Tariff Considerations

As forecast in Section 14.1.4, the annual rate revenue"expéndifﬁre balance
will produce surpluses up to 2000. It is however projected, as shown in
hppendix 10, Table-10.3 that 1f the water tariff level.is kept unchanged,
annual net surpluses of.Chiangmai Waterwéfks éoﬁbined with.Mae Rim and San
Kamphaeng Waterworks will incline to reduce yearly, i1.e., with the surplus
of 32,002 thousand Baht for fiscal 1989 decreasing to lS,GQO_thdusand Baht
for 2000, This suggests an advisability of raising the waker tafiffs to
cover price escalations. Ideally speaklng such’ rev1510ns should be made
as frequently as possible. In view of the past performance and the
political and social climate of Thailand, this study recommends perlodic&l

revisions of water tariffs with three- to four-year intervals.

Constant regard is reguired Lo be paid to the relation between unit cost of

water and the prevailing water tariff level. 1In this connection such



accounting items as the share of PWA Head Office and Regional Office over-
head expenses, debt service expenses and allocation of depreciation cost,
as referred to in Section 14,1.4, are important factors in determining unit
cost of water. Complaints are heard about the formula being used in allo-
cating the share of PWA Head Office and Regional Office ovérhead expenses,
which imposes unfairly heavy burdens on small sized waterworks, the reason
being that per waterworks portions both of Head and Regional Office expen-—
ses (one third of their expenses) are allocated to éach wéterworks regar-
dless of the production scales and  earning positions of waterworks as
discussed in 14,1.14, 2), 2.2. It is therefore suggested that considera-
tion be paid to thé alleviation of such burdens on small sized waterworks.
In this connection, a tentative formula is suggested in Appendix 10, Table-

10.4 as a hint to such consideration.






	PART THREE : FEASIBILITY STUDY
	CHAPTER 14 FINANCIAL AND ECONOMIC ANALYSIS
	14.2 Economic Analysis
	14.2.2 Economic Costs
	14.2.3 Economic Justification
	14.2.4 Summary of Sesitivity Study Results

	14.3 Considerations on Water Tariffs
	14.3.1 General
	14.3.2 Present Level of Water Tariffs
	14.3.3 Future Water Tariff Considerations



	Cover

