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ABSTRACT

This thesis deals with an investigation of factors
affecting residential water consumption in Indonesia. Data

used v¡ere household fevel data of 990 resídential water

customers in I urban centres of various sizes in the isfand of
Java in Indonesia. Since there j-s a wíde range of customer

differences, a multistage sampling technique r+as used to
obtain the data.

The analysis of variance showed that the current
prediction modef used in Indonesía can be improved. It was

found that different housing types had significantly different
per capita consumption. On the other hand, for a given housing

type the size of the urban centre did not show a relationship
v¡ith the consunption. The study afso demonstïates that the
efectricaf bilI, the yard area/ and the availability of
flushing toifet, !{ashing rnachine, and caï/ are posit.ívely

related to a higher per capita consumption in the better
housing types.

The proposed modeÌ expÌains the often observed deviations
from anticipated demand. ft coufd irnprove demand forecasting
per housing type or per urban centre. A customer

cfassification based on housing type \,Ìill be able to serve as

a basis for better pricing poticy and for econornic studíes of
pricing and denand .
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Chapter t
INTRODUCTTON

L.1. General

Tn recent decades the urban public \.,¡ater suppfy on the
island of Java in Indonesía has deteriorated for three
reasons. The rapid urban growth has outstripped the growth of
the piped water systen; ïeductions in the government budget
have sfowed down the expansion of the required public works
and the \rater resources have been increasingly subject to
poflutiÕn. Water conservation policles are therefore being
cons idered .

One of the problems r¿ith developing such policies is that
the method currentfy used in fndonesia for estimating water
demand is not refiabfe. It uses only the size of the ulîban

population as a single parameter. Since a good \,r'ater demand

modef is essentiaf for the planning of a v¡ater conservation
poficy this study airned at devetoping such a mode.I .

The first objectíve of the st-udy was to deternine what

factors affect residentiaf water use. This has been the
subject of many earfier studies but these were performed for
other countries, The conditions in Indonesia are different in



nany respects. Afso/ the independent variables that v¡ere used.

in the models resulting frorn these studies aïe not alvrays

availabfe in Indonesia.

The second objective was to determine whether a new

de¡nand rnodel using the data that can be nade avaifabfe in
rndonesia v/ouf d be a sígnificant improvement over current
methods .

The third objective was to investigate whether the new

model could serve as a basis for a better pricing policy and

for an economic study of suppfy and demand ín the public water
sector .

A data colfection program was undertaken and it forms the
basis for thís work.

I . 2 . Design of the new mod.el-

Many demand models have been devel-oped and are described
in the llterature. Mosl of these, however, are for developed

countries. In fndonesÍa the urban setting is quite different
and data about the dernographic variabfes used in the published
modefs are often not avaifable. Foï example, in most countries
a water dernand study comnonly contrasts resídential- water use

for different conditions such as sumneï and winter, humid and

arid areas, urLran and rura.I areas, ftat rate and metered

areas/ and multi- and single-dwelting units. The area in



Indonesia under the present study do not have such contrast.
Ho!¡ever / the fact that Indonesia has predominantly single-
dvelling family units does not imply homogeneous r¡ater
customer groups as indicated by Weber (1993). The size and

quality of the single-dwelJ_ing units vary widely among income

groups. This may cause differences in actual water demand.

While in many cases appraised propeïty value is used. as an

indicator of water consumption/ (Howe and Linaweaver, L967),

such records of property value are not availabfe in Indonesia.

Using income data obtained from surveys is questionable since
the testimony of respondents \,/as comnonfy found to be

unreliable in surveys.

The present consumption rnodel used in Indonesia is a

single-variable nodel \{ith as independent variabl-e the
popufation of the urban centre. It is difficuft to rely on any

demand projection and any pricing policies based on thís
modef. The lack of classification in the model has al-so caused

a difficulty in neasuring price elast.icity.
It \,¡as considered that the housing type could possibly

serve as the primary variabfe in the estination of the v¡ater

de¡nand. tl is relatively easy to determine in existing
developments. fn new developrnents government policy prescribes
a fixed rat.io for the housing types that are being ptanned. It
would therefore also serve as a good indicator of rvater demand

for new developments.



The housinq type can be expected to be highly correlated
with other variabfes that deternine the water demand of the
household and that are more difficult, or not possible to
neasure. It \,/as considered that the house type could serve as

a proxy variable for such other variabfes as yard. area, water

consuming appliances, car ownership, and electricity
consumption.

Since the mixture of housing types varies with the size
of the urban centre it was decided to investígate r+ater

consunption patterns for smal1, nedium and large to\,rns. As the
climate gets distinctly dryer in the nore easterly parts of
the island of Java it was decided to select five urban centres
of different size in the province of West ,fava and five
sinifar ones in the province of East Java (see Figure l.l).

Using six different housing types/ a stratified sampling
strategy coufd be formufated on the basis of housing, urban

setting and geographic focation.

A number of potentially useful additional expfanatoïy
variabfes, about r¡hich data can be obtained in Indonesia/ weïe

identified, such as househofd size, electricÍty consumption,

yard area/ car ownership, and water using appliances.
Stratífying the data to be colfected on the basis of all these
variables would require an excessive amount of data. It was

decided, therefore, to col]ect these suppfementaïy data ín
addition to the data on principal variables and to use them as
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further ínformation for the purpose on improving the nodel if
possible.

1.3. Data Collection

Data were col.Iected through a househo.ld survey in the
period fron May to July 1993. only households r+ith metered

piped-water connections \{ere designated as the unit for
analysÍs. For each housing type 30 households lrere selected
for intervíer,¿s. The questions weïe about the household

backgrounds, the household size, the electric bi1l, the yard

area, the avail-ability of fl-ushing toilet and washing machine,

the nunber of cars owned, and whether the households are using
an additionaf source of water. finally, the water consumptíon

data were obtained from the billing records. These data

covered a one year period from June ]-992 to May 1993.

1.4. Analysis

This study invofved qualitative and quantitative data, so

an anafysis of variance method and a regression model analysis
were used. The anal-ysis of variance was used for a two-factor
analysis probÌem, the housing type and the urban setting. WÍth

a Tukey/s contrast method, the significant effects of the



housing type and the urban setting on \.¡ater use coufd be

analyzed. The regression model analysis and descriptive
statistics ¡,¡ere used to explained the effects of additional
explanatory varial¡.Ies on the variation of per capita
consumptions for different housing types.



Chapter 2

BACKGROUND

2 .1. Urban population growth

Indonesia/ fike other South East Asia nations, has

experienced unprecedented rapìd urbanization during the past

decades. Betv¿een L980 and 1990 the annual urban growth rate
averaged 5.4å. This bt:ought the urh,an poputatlon fron 32.8

million to 55.5 miflion which represents an increase fîom 222

to 31å of the totaf poputation. This rapid urbanization puts

a major strain on the covernments to provide sufficient basic
pubfic services. An adequate wateï supply is one of them. The

percentage of population served by pubfic water supply
advanced littfe between 1980 and 1990 because population
growth outpaced the piped water system gro\^¿th (The Worfd Bank,

1993). This creates serious problens. On the one hand, hunan

developnent is very much dependent on an adequate \,¡ater

supply. On other hand, neeting this ïequirement woul-d pface a

heavy straín on the available drink water resources. A \,rater

conservation policy must therefore be part of the expansion
progran .



2.2. Current service

2.2.L. Coverage

To meet at Ìeast partially the demand imposed by the
urban population increase, the covernment has set a target for
v¡ater suppfy devefopnent in the fourth five year pfan,

Repelita IV, (1984-1989) in Indonesía. The target was to
provide piped water supplies to 759a of the urban population.

At the same time, the pressure on the demand \qoul-d be

decreased by accepting a lower per capita allowance.

ln that period/ there has been significant progress in
expanding the water supply. For example, the number of
househofds served increased from 1.6 rniflion Lo 3.7 million in
that time. Neverthefess/ the percentage of popul-ation served

advanced l-ittle in thls decade because popufation growth

outpaced the piped water system growth. A Worfd Bank Report

(1993) indicated that in 1989, onfy 15% of households in 14

major cities in Indonesia \{ere connected to plped water. Thus,

the servicing of residential areas felf far short of the
target nentioned earlier. For the fifth five yeaï pl-an,

Repelíta V (1989-1994) the Government of Indonesia therefore
adopted a more realistic target. It aims at pïovide clean

water to B0? of the urban poputation. Forty seven percent of
the urban population will be served by piped !¿ateï suppfies

and 334 by non-piped ¡yater supplies lpublic tap and water

terminal).



2,2,2. ?er capita consumption

The failure to achieve the earfier taïget set by the
Government was caused by a number of factors. Some of these

are unaccounted-for \¡/ater/ an insufficient development budget,

and institutional weaknesses. An inportant factor, however, is
the iûater a1lo\,r'ance policy for piped water supplies. This

factor did not receive sufficient attention in policy nakíng.

Present vater supply devel-opment programmes are based on

refatively lov¡ demand estimates. These are as shown in Tal¡le

2.1/ and are likely to be inadequate. Studíes have found that
the actual per capit.a piped water consumption is much higher
than the current al-fo\,¡ance and demand setting.

Tab]-e 2,1 : Urban residential water demand used by
the Central Government of Indonesia

Year L99 4 199s 1-996 1-997 1998 1999 2000

Average 59
(L/c/d)

Source : MPW/ 1993

In Repelita rV and Repelíta V (1984-I994 ) / the problen of
fevef of service has been approached frorn a Ibasic need."

affo\,¡ance that varies by size of urban centres (see Table

2.2). fn order to address the "basic need" .level, the Centïal
Governrnent only funds 60 L/c/d whil-e the l-ocal authorities are

69 77 84 92 101



Table 2.2 : Per capita vater allo\qance in
Repelita rV and V (1984-1994)

Urban size
(popufation
in thousand )

Urban centre per capita per capita
category affowance alfowance

(Repelita V) (Repelita rV)
(L/c/d) (L/c/d)

> 1,000
500 - 1,000
100 - s00
20 - 100
s- 20

Metropol i tan
Large city
Mediun town
Smalf to\,/n
Sub¡-district town 100

190
L70
150
130

2IO
170
150

90
60

Source : MPW and PT Indah Karya (L988)

Figure 2.1 Urban \^¿ater supply expenditure trends
in recent years in Indonesia (the
Centraf Government expenditure )

350

300

= 
2so

v200

E 150

¡ f00

t-
50

0

700 0

6000

5000

4000

3000

20 00

f000

87 /Ba B8lss Eslso
Fiscol yêor

Source : The World Bank

so/91

report, 1993

responsibl-e for the remaining amount of a ne\^/ r¡ater system

project, Unfortunatety/ after several Repelitas, increasing
water supply provísions stifl depends very nuch on the Centraf



covernnent whife it.s spending budget for water supply
devefopment has been decreasing (see Figure 2.1). Moïeover/

the "basic need" approach is usual-ly not suitable since rnost

current water supp.ly projects are extension projects of the
capacity and distribution network/ for r¿hich a demand pattern
has afready been estabfished.

2.2.3 . Previous studies

The current r¿ater demand nodef rvas devefoped by the
Ministry of Pubfic Works (MpW) and pT Indah Karya in 1998. The

nodef is a single-varíable model with the popu.Iation of urban

centres as the independent variabfe and water alfowance per

capita per day as the dependent vaïiabfe as shown in Equation

2.L.

y = 3 + 25 x .. (Equation 2.1)

where :

y = vr'ater consunption (L/c/d)
x = log of population of urban centres

for populations over 1000

The data used were co.Ilected from household suïveys of
d\.{ef lings connected ivith piped r,rater supplies in 34 urban

centres in Indonesia. The water consumption data were obtained

from billing records and the estimated anount by the



respondents; then the tvTo kind of data were cross-checked.

The model suggests that alfowances of \,¿ater consumption

per capita per day shoufd be related to the population of
urban centres (see Tabfe 2.2). According to the study, the
earlier Repelit'a IV/s demand setting was too fol,¿ for the
smalfer urban centres but too high for the larger urban

centres.

The study ignored the possibility that different patterns
of water use among customers might exist. Afthough most water
customers are in single-dwelling units, it does not imply a

homogeneous !¡ater customer sector as indicated by Weber

(1993). The single-dwetling famity unit varies widely among

income groups, This affects the levels of wateï consumption

( Ho\.,¡e and Linaweaver/ 1,967 ) . Furthernore, the study itsetf nay

fead to substantiafly over- or under - estimation of denands

because no consideration r+as given to other important factors
such as econonic fevel of the household, price, and water
using applíances (Howe and. Linaweaver:, 1967 ). Since there \,¡ere

wide ranges between the lower boundary and the higher boundary

among water customers in urban centres/ the mode.Is did
violated the statistical assumption of honogeneity (Weber,

L993). Weber also stated that a r¡ater consumption nodel with
popufation as a singfe-variable can ensure a good forecast
only arnong hornogeneous custoiners. Therefoïe/ the conclusion
dra\,¡n by the current model might be confounded by other
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factors, refated to the econornic circumstances of the
customers. The modef itself can not be used as a basis for any

further economíc and demand management studies.

In the same year of 1988, MpW and Bandung Institute of
Technofogy (ITB) st.udied residentiaf water consumption in
eight variousÌy sized towns and found that piped water
consumption in seven of the eight town was over 130 litres per

capita per day for permanent housing. The study classified
customers into three categories based on their housing quality
: pernanent, semi permanent/ and temporary. These are

Indonesian designations of the type of building material used

in the house. ft was a good start since it used a proxy

parameter for relative affluence. As economic conditions
improved, however, mosl housing in the urban areas are no\{

included in the permanent category. Semi permanent housing on

is.lands other than Java is inffuenced nuch more by tïaditionat
values than by economic factors. Thus, these categories were

Iess useful from a view point of water demand planninq.

2.2.4. Current Survey of Demand

Currently, Indonesian engineers and planners base water
demand for new or extended water suppfy systems on househofd

surveys/ called "reaf denand surveys,'. These surveys are used

to investigate potential customer demand. The demand is



estinated on the basis the nunber of potential customers and

the water demand criteria for their urban centre categories.

These surveys do not recognize different cfassifications of
cust.omers/ even though attempts are made to assess the

household incomes, no attention is paid to existing
consumption rates for different categories of custoners. It
therefore happened that projecls began operation, for r¿hich

the new customers \qere mostly Ìreafthy. This then fed to a

shortage in the water suppfy resulting in a decrease in
distribution pressure. ft was evident that this was caused by

the new customers using more water than predicted, In
addltion/ whíIe the pricing policy recognízed different
classifications as nentioned below, the uncertainty in water

demand caused a distortion in the effect of the pricing
policy.

2,2.5 Water pricing

Water enterprises in Indonesia dívide custoner groups

into cfassifications for the purpose of pricing only. The

costumers are divided into sectors of users such as

residential, commercial/ industriaf, and sociaf institution.
Each sector is classified into sub sectors. For example,

residential customers are typically divided into three
classes, Cfass X/ Cfass y/ and Cfass Z. Cfass X ís for



dvrelling only/ Cfass Y is for dwel11ngs used. comrnercialfy, and

Class z is for high class housing. Since the highest number of
customers as well as the greatest users are residentiaf
custoners and most residentiaf customers are included in Class

x/ the intended cross-subsidizíng of one cfass from other
cfasses could not be achieved.

To encourage conservation/ the \.ùater enterprises in rnost

urban centres charge customers l¡ith incrementaf block pricing.
The idea of cJ-as s i f ications and incremental block pricing was

initiated for a cross subsídizing approach from the more

weafthy customers to the less weafthy even though househofd

rates are norrnally set belo\,¡ cost ( 0 . I A ,'average price',
factor). However/ households with piped \.{ater connections

benefit from this subsidy policy/ while very low income

families refy on standpipes or vendors who charge then more

than the tariffs charged for house connections (World Bank

Report/ l-993). In addition to this, the report suggests that
a review of the tariff structure is urgently needed. In the
opinion of Lhe writer a review of the customeï classification
systen/ fron the point of viev of demand is also needed. The

households that use water to irrigate their lawns and gardens

viofate the basic needs approach which is a reason for cross-
subsidizing. Therefore/ those who benefit fron the subsidizing
policy rnay be separated from the household fanilies that do

not have far¿ns and gardens. They are usually low income

families and stay in low cost housing.



Chapter 3

LÏTERATURE REVIEI^'

variabfes used to forecast water d.emand are uncertain;
however, the better the understanding of the relationship of
urban growth to increased water demand, the fess the
uncertaint.y. Researchers in the North Anerica have studíed the
significance of several- factors affectingr municipal water use.

The foflowing factors affect municipal water use : climate,
size of the comnunity, density of developrnent, economics,

dependability and quantity of the suppfy, \.{ater conservation,
and the extenl of metered services (Metcalf and Eddy, 1991).

Various water denand models have been proposed by researchers
for different purposes. Most studies were about the price
efasticities of r¿ater.

3.1-. Factor affecting $rater use

3 .1, 1. Climate

3 .1, 1.l-. TemperaÈure and precipitation

Most researchers agree that climatic effects such as
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tenperature and precipitation can significantfy impact water
use/ and it can be stated that water consumption is certainfy
related to r,/eather variables (Weber, 1993). When it is hot and

dry, there is an increase in water use/ particularly for
outdoor use, The ]o\,¡er the average sumner rainfaft or the
higher the average summer temperature, the greater the ¡,¡ater

de¡nand. Therefore, temperature and precípitation have to be

considered where water demand modefs cover large regions r,rith
different climatic conditions.

It has been found that there are significant differences
in denand and response to price change, between arid and humid

regíons (Howe and Lina\,ieaver / 1967). It was also found that
the response to prices varied bet\,¡een sprinkling uses (in
sumrner) and inside uses (in winter). Rainfaff tends to be a
highty significant factor in the d.emand in ffat rate areas,
but not in metered areas (Kitchen, 1975).

Kitchen (1975) obtained a dj-f ferent resuft in an area

where the greater the average summer rainfall, corresponded
lqith a consumption per dwelling unit. His study covered 57

urban centres with popufations over 10,000 in Canada. He

explained this by saying that where there was low average

rainfall, the cities, \,/ould inpose varnings and contro.Is with
regard to the consequences of the excessive use of \,rater /

particularl-y for sprinkJ-ing. In other .çùords, consumers are
responsive to water conservation efforts during peak periods.
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3 .1,1.2. Evapotr a n spi T a ti on

Despite the fact that nost studies utilize temperature
and precipitation to account for the seasonal variation in
water use/ it was confirmed that models using
evapotranspiration minus precipitation were better than modets

using temperature and rainfaff (Morgan and Smolen, 1976). The

efasticity measures using the forner ¡nodels yield higher price
and income elasticit-ies than the fatter rnoders. Neverther_ess,

it is more convenient to utilize easíÌy observed
meteorologicaf variables (temperature and precipitation) to
estimate sprinkling demands rather than a rnore diffícult
cafculation which may be nore exact (Kitchen, L975; Morgan and

Snollen, I976).

3.L,2. Demographic

3.L.2.I-. Population

The ínportance of population factors in forecastíng wateï
demand has been considered since the early 1990s. The

popul-ation of urban centres inf.luences per capita r/¡ater

consunption. The larger cornnunities have higher denands for
piped water. Afong with the average per capita \,rater use/ the
peak rate of use is afso affected by the population (Metcalf
and Eddy/ 199L). A singfe-variabfe modef of .çeater d.emand



utilizing popufation as the independent variable is often
used; however, care must be taken because such a singJ-e-

variabfe nodef \.,r'i11 ensure quite a good forecast only in
comrnunities made up primarily of single-famíly dwellings or
other homogeneous costumer sectors (Weber, 1993).

3,L.2.2. Customer classification

Data of \¡/ater consurnption shoufd be based on the
hornogeneity of the consumption patteïn by custÕmer group and

area. If there is a difference in consunption patterns in area

vithin the total service area, there will_ be a need to collect
consumption data separatety by cusLomer group or area (Weber/

1993 ) .

When customer classification is needed to analyze de¡nand

patterns/ water demand models rníght utilize the existing or
projected fand use for residential/ commercial, induslríal,
and pubfic fand ¡,¡ithin the uftimate boundaries of the water
utility. Those categories night be segmented so that
residential land use is divided into two or nore density
cfassifications if different pattern of consumption exist
(Weber, 1993). For exampfe, density classification night have

categories l-ike single-family housing, condominiums, and

apartments. In condominiums and apartments outdoor water use

is generalty rnuch fess than in singte-family hoines because of



reduced needs for landscape watering (Metcalf and Eddy/ 199j.).

However/ not all communities have such classifications.
For small comnunities or communities in developing countries
including Indonesia, most residential 1and use is predorninated

by single-family housing, so planners utílized population
density per square unit as the basis for density
classification or no classification at af1.

3.L2,3. Household

Although a certain minímum of water is required for basic
needs, the resídentiaf customer afso uses water for such non-

essential purposes as sprinkling l-awns, \,rashing automobi.les,

and supplying water-using appliances. These non-essential uses

are responsive to pricing policy.
If there is a variation in the number of persons per

dwelling unit/ one trould expect an increase in domestic

consumption per dwelling unit (Howe, 1967; crima, 1973). On

the other hand, per capita consumption would decrease since
the amount of outdoor water use does not depend on househo.ld

size .

The number of persons per dl,¡ef ting unit was found to be

the only inportant factor that significantly af fect.ed the
donestic water demand in the metered areas v¡ith septic tanks

(Howe and L.inaweaver, 1967), Therefore/ a direct refationship



beLween this variabte

dwelling unit or per

and the quantity of l,¡ater demanded

capita rnay be established.

per

3,1.3. Economic factors

Severaf studies suggest

econonic circumstances . price

capabilities of customers are

water consumption.

that water use is influenced by

and its structure/ and econornic

indicated as factors that affect_

3,1, 3 . 1. Water-pricing

Studies have shown that pricing policy affects water

demand. However/ the price effect will be significant only if
the price reflects the actual cost of providing the \,Ìater

( Ho\,re and Linaweaver, 1967; Bonen I 196B). Economícal-Iy, it nay

be stated that the effects of a price change on the t{ater
demand by custoners contains two conponents : an income effect
and a substitution effect. If the total expenditure for water

ís snaff conpared to other expenditures, the effect can be

expected to be negligible. Under those conditions the wateï
demand can not be re.lated to relative af f.Iuence and must be

gauged by other factors such as avaílability of lJater

consuming appliances and outside watering (Howe and

Linaweaver, 1,967 ) ,
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Water agencies can charge their customers with unneteïed

service or metered service. A system with unmetered servíce
charges customers a ffat rate. On the other hand, in meteïed

service the charge vary with the \{ater quantity used.

Furthermore, there are various vrater-pricing poficies in the
metered service : a declining block rate/ a constant. rate, a

seasonal rate/ and an incremental block pricing. However, the
price is usual]y not an isofated factor that affects water
use. Other factors include customer behaviour and system of
service.

It was found that price vras more inffuential on

sprinkling uses than on inside uses (Howe and Linaweaver/
1-967 ¡ Morgan/ I974). In addition, price efasticities are
higher for industry than for househofd (Turnovsky, Ig76).
Furthermore, a flat and a metered rate structure resulted in
different effects on residentia.l rqater uses where there was a

decrease in \,/ater demands after meter installations (Hanke/

1970). It ìvas feft that in metered centres, the greateï the
percentage of apartment dwelling units or flats that were

rented, the greater would be the demand for water. Essentially
thís should occur because individual tenants of an apaïtment

are seldom metered (afthough the building is meteïed) .

Consequently, the price per unit of \,/ater consumed is tïeated
as a fixed príce, i.e., not dependent on the quantity
consumed. As a result, they tend to be fess conscious of the



quantity of v¡ater consumed and therefoïe may use nore per

dwelling unit. When there is an increase in water denand, the
incremental bfock pricing policy offers conservation and

distribution advantages (cysi and Loucks/ Ig7 I). However/

doubt arose when no statisticaf differences in demand related
to rate structure were found (Steven et a.l , L992\.

3. L.3.2. Economic level of householcl

Water demand is related to economic fevef of the water
customers through the use of \,r'ater - cons uming appliances,
baths, etc (Howe and Linaweaver, L967 ¡ Kitchen, Ig75). In
addition, water-consumíng appliances, baths, and gross lot
area can affect outdoor use and can be used as indication of
the economic level of the househofds. In case such information
is not available, household income or property vafue coul-d.

have a significant positive refationship to residentiaf water
demand. The property value was found as an important factor in
modelling the sprinkling water demand afong with the price
factor in metered area, but the only factor in the flat rate
area. Therefore, different classes of users implied by their
property values may consistentfy pface differing actual
denands on the system. However / it was afso found that income

tends to be statistically insignificant in explaininq the
variation in denand for water in both the flat-rate and the



netered st.udy in the North America (Kítchen, 1975)

3 . J-.4. Water consunj-ng applÍances

As is indicated/ household appliances or activities are

significant expl-anatory variables in determining household

water use. A washinq machine and dishwasher increased daily
per capita rrater consurnption, and they also increase househoÌd

energy consumptíon (Clouser and Miller, J_979) . In addition, a

conservation program utilizing efficient plumbing fixtures
reduces lùater use. It was predicted that by having uniform
water efficiency standards for plumbing fixtures (toilets/
urinals/ showerhead, and faucets) / theïe woufd be a decrease

in the average use of househofd rqater (Vlckers/ 1993).

3 .2. Methocls used

Most \ùater demand forecasts use regressíon analysis that
typicaffy explains B5 to 95 percent of variation in monthly

water demand (Weber/ 1993). Regression models incfude single-
variable mode]-s and nuftiple - regress ion models. Singte-
variabfe modefs frequently regress \{ater consurnpt.ion based on

population, househotd, or empfoyment.. Although this nethod is
rnuch sirnpler for co¡nmunities that do not have adequate data/



the assunption of homogeneous customers must not be viofated.
MultÍple - regres s ion modefs include a combination of

several independent variables such as population, numLrer of
households, househotd income, ]ot sizes, fand.-use densit.ies/
seasonaf patterns of use, employrnent, and. various weather

variab.les (Weber, 1993). In neasuring the effects of dichotomy

conditions, dummy variables can be used. Muftlpfe - regress ion
models are referred to as econometric modefs when the primary
variables are things like household income and water price.
Broader econometric modefs are seldom used because of a fack
of data.

Other methods that may be used. are time series and cross-
sectiona.l nodefs. In time series analysis, consumption is
evaluated over time- Meanwhile, cross-sectionaf anal-ysis rnight

evaluate, for a poinl in time, the effect on consumption of
househol-d income, home value, farnity sízet lot size and

marginal prices in several areas of an agency, s total- service
area .

3.3. Suggestions from previous studies

Kitchen (1975) stated that \,¿hat is now needed is a model

based upon household levef data, fike, detailed information on

the actuaf consumption per household broken down into seasonal

demands, demands at particutar times of the day, number of



taps, bathroom fací1íties, househotd size, assessed property
va1ue, fot area, etc. Steven et a1 (1992) suggested that more

analysis l¡ith different data sets/ particularly v¡ith househofd

level- data and data for the comnercial and industrial sectors,
seen rvarranted.

3.4. Possible alternative variables

Type of housing and neighbourhood might be used as

indication of income and property vafue for basis of customers

classification. Sociologists often interprel social class on

the basis of the physical conditions that surround the
household, such as weff-zoned residentía1 neighbourhoods,

sfums or squatter settlement. In Indonesia there are no sfums

or squatter settlement as such. A distinct housing class is
forned by the ,kampung/ which is not organized settlement.

Those who five in wefl-zoned residential- neighbouïhoods

have a higher standard of livíng than those who live in the
/karnpung' housing. Furthermore, it rnay be assumed that the
people in kanpungs use water more for indoor use rather than
for outdoor use such as sprinkling, and car washing. They do

not use expensive water using appliances such as washing

machines and ffushing toifets.



Chapter 4

RESEARCH METHODOTOGY

4,1. General

Data r¡ere collected in the period frorn May to July 1993.

The data were obtained through a househo.ld survey in eight
differentfy sized urban centres in the provinces of West Java

and East Java ín Tndonesia. A stratified random sarnpling
method was used to obtain monthly househoLd water consumption

data of 990 households. The data covered a one-year period
from June L992 Lo May 1993.

The objective of the sanpling was to obtain inforrnation
on the effect. of a nurnber of variables on the rnonthly water
consumption. The primary variables upon which the
stratification \,/as based are : .location (in East oï West

Java), size of the town and housing type. In each of the
focations five towns weïe identified. It was subsequentl-y

reafized that the cities with a population over 1 milfion
woufd be sufficientty different to warïant a separate study.
For this reason both Bandung and Surabaya were dropped from
the list, leaving B different urban centres in the study. Six
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different housing types rvere identifj-ed in the core of the
town and in the suburbs. For each type of house 30 househofds

were selected for int.erviev¡s.

Table 4.1- : The conposition of the sample groups

Housing types

Urban centres Suburban area

Mangli ( EJ1)

Situbondo ( EJ2 )

Pasuruan (EJ3)

Malang (EJ4 )

Ar j ar,rin . (W.Tl )

Sumedang (WJ2 )

Cirebon (WJ3 )

Bogor (WJ4 )

Source : Survey result (1993)

Legend the 'xi mark indicates that the housing typepresents in that parìticular urban centres

Table 4.1 shows t.he composition of the sanple groups. Since

not aff towns had a sufficient number of all_ housing types the
totaf number of interviews came to 990. Onty households \^¿ith

metered piped-water connections were designated as the unj-t
for analysis. Househofds consuning \ùater only fron other

Pop uf at ion
in 1990

125, 000

660, 000

272,000

600, 000
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sources such as we.l1s/ rivers or springs t{ere not incfuded.
The data obtained were used in an analysis of variance.

Together v¡ith the water consumption data, additional
information was colfected, such as the househoÌd size, the
househofd electric biIl, the yard area, the use of flushing
toil,et and washing machine/ the car ownership, and other
additional ryater sources in order to be abfe to examine

whether this cou.ld lead to the inclusion of additional
expfanatory varíabl-es in the nodel . A regression analysis was

used for this purpose.

4.2. Data collection

4.2,I. Urban setting selection

The sefection of the urban centres proceeded as follows.
All urban centres in East Java and West Java \{ere grouped into
five categories, and then from each group one urban centre was

randomfy selected. The five urban centres in the province of
West Java were Arja\irinangun (WJ1 )/ Sumedang (WJ2), Cirebon
(W,I3) / Bogor (WJ4), and Bandung (W,I5). In the province of East
,fava, they were Mangfi (EJ1 )/ Situbondo (EJ2)/ pasuruan (EJ3)/

Maf ang(E,f4 ¡, and Surabaya (E,I5). As is explained before the
both Bandung and Surabaya were dropped from the list/ Ieave g

different urban centres in the study.



4.2,2. Housing type selection

In the selected urban centres, the v/ater customers were

identified and grouped based on their housing types. Tv¡o areas

had to be distinguished : the inner areas within the centïe
and in nass developnent housing in the suburban areas. In the
inner areas, the housing types were stratified into three
cfasses : for¿er (Type A), middle (Type B), and higher (Type C)

classes. Type A \^/as defined for dwellings in the settlement
areas where there was no direct access road and onfy a

footpath avaifable to it or where the fot area was typically
fess than 100 square meters per house. Type B was used for a

neighbourhood with access roads of under 3.5 neters width or
wefl-zoned housing with fot areas from 100 to 200 square
meters per house. Type C \,ras used for fuxury housing,
typically with rqider access roads or fot areas more than 200

square neters per house. rdentifying the type, the housing
quafity and the site-pfan \eas given greater weight than the
actuaf fot areas. This was done in small uïban centres where
poor houses could have large fot areas. Type A (the lower
class ) in aff categories of urban centres typicalty had no

direct access road.

Within mass developrnent housing (suburban) areas/ water
customers were also stratified into three classes : 1ow cost
housing (Type D), middle cost housing (Type E), and luxury
housing (Type F). Type D housíng was defined as housing with



typical fot area less than 100 square meters and developed

with government subsidies. Type E housing was housing with a

typicaf lot area of betv¡een 100 and 2OO square meters. Type F
housing typically had more than 200 square meters of lot aïea
and a fuxury appearance.

The second stage was to randomfy select an urban and a

suburban areas for each housing type in the selected urban

centres. In the smafl urban centres, the housing neighbourhood

tends to be more homogeneous within inner and. suburb (mass

housing) areas (see Table 4.1). Table 4.l displays a matrix of
the sample populations between uïban setting (row) and housing
type (column). It is evident that the larger urban centres
have a larger number of housing types.

4.2.3 . Responilent selection

The sampling !¡as accomplished by randomly choosing
severaf dweflings with piped water connectíons ín indivídual
sefected types while skipping the boarding dwelfings such as

one would find near universities or schools. The respondents

were the tenants that were able to ans\Â¡er the questions. The

sampling and survey were conducted by the author hirnself to
maintain consistency. Some researchers question this /seÌf-

survey' method because it nay .Iead to a change in colfection
strategy based on informatj-on colfected during the survey. It



should be noted therefore that the author did not make any

changes during the survey.

4,3. Sanple sizing

Size of the sample for this study vas designed by using
procedures and specifications in Table A.10 of Neter/ et al /

(1991). These procedures and specificatíons aïe applicable
when a.ll factor f evel-s have equal sample sizes. The equal

sampfe design reflects the equality of inportance among the
factor levels, maximizes the precision of various comparison,

and is robust for certain departures from so¡ne assumptions are

required by the ANOVA nodef analysis.

The present study estimated that the largest difference
in per capita consumption among different housing types, Á,

was 200 L/c/d and the standard deviation, o., l{ês 1OO L/c/d,.
Therefore, the sanpfe size obtained by using these estirnate

was 18 sampfes for each of the factor levels. Then it was

chosen a 30 sarnples for each factor fevel .

4.4 , Questionnaire

A long fist of questíons was printed on the forms used

for the door-to-door survey (see Tabl-e A.1 in Appendix A); not



all were used in the present study. The ínformatíon not used

\,/as useful as background information. An exampfe is the
education and occupation of the househo.lder.

First/ respondents were asked about the utility
registration number. this number !¡as necessary in searching

mÕnthly water use and water biff data avaifable in the water

utilities offices. The monthly water consumption rate
considered in this study were for a fulf year period from June

L992 Lo May 1993. The other questions include househofd size,
source type (any other sources besides piped water source)/
monthly electricaf bitf, yard area/ water pressure/ and.

o\,¡nerships of car/ washing machine, flushing toifet.
Additional sources of water may affect \4ateï consumption

and information on this was collected. Custorners with access

to good quafity and shaflow grÕund\^rater rnay be considered to
be in fesser need of piped supply than those who do not have

this access. Therefore, a distinction \{as made between those

who used piped supplies as theiï only water source and those

who used an additionaf source. The monthly electricity bill
was considerably refated to the econonic capabilities of the
respondent. The water distribution pressure was considered an

important factor in water consumption since it affects rates
of ffow. The pressure in the area under investigation \..¿a s

measured by using a nanometer.

The question on the type of plumbing fixtures refated to



the use of pouring or flushing toitet types. This distinction
is important since flushing toifets cônsume more \,/ater than
pouring toilets. The respondents also were asked whether they
use \,/ashing nachines. The yard area were obtained because it
affects sprinkling and v¿atering use. The fast question of the
questionnaire v/as about the number of cars owned. Most cars
are washed at home rather than in a public car wash. The data

coflected are presented in Table A,2 in Appenilix A. This table
only dispfays the refated variable entries used in the study.

4.5. Analysis

The present study used. both regression modefs and

analysis of variance methods. A regïession mode] describes the
statistica.l refationship bet\,¡een a dependent variable and one

or more independent variabfes. Both the independent and

dependent variab.les are quantitative. In the analysis of
variance, the independent variables rnay be quantitative or
quafitative. Even when the independent variabfes are
quantitative/ there is no need to assume the nature of
refationship between the independent and the dependent

variabfes like in regression models (Neter, et af, 1991).



4. 5.1. Âna1ysis of variance

To determine the relationship betrveen the water
consumption and the housing type and the urban setting, as

listed in Tabfe 4.1, an analysis of variance was used. The

main independent variabtes in the analysis of variance \,¡ere

the qualitative factors of urban setting and housing type.
Factor levels of the urban settings ranged from EJ1 to EJ4 and

frorn WJ1 to WJ4. Factor cfassifications of housing types were

Types A/ Bt Ct Dt E, and F. Together they are presented in
Table 4.1. The analysis of variance modef chosen was the fixed
factor model . This means that the ïesults are all fixed
categories. For any síze of urban centre/ the water
consumption rnust be estimated by comparison with the standard
centres listed in Table 2.2.

The analysis of variance rqas used to obtain the estimated

water consumption for household for each of the housing types

and each urban centre. An addition the analysis was used to
determine whelher there ¡vere any significant differences in
water consumption between the housing types and urban centres.
It was assumed that the modefs are finear without interaction
among the factors. The validity of this assumption \{as

subsequentfy verified. Two additionaf factoïs had to be

considered in the anafysis of variance nodel . The first ís the
household size and the second the avaifability of additional
source. These were considered lo have significant effects on
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the rvater consumption. This rnade the model- a three-factor
modef v¡hich increased precision of analysis.

4,5.2. Regressíon analysis

Regression analysis vas subsequently used to relate the
explanatory varíables mentioned above to the vater consumption

within the cel1s forrned by the matïix of Table 4. L. The

additional household data include the efectrícaf bilf, the
yard area/ ownership of car, flushing toifet, and washing

machine. These are highly coïrefated with the housing types.
For this reason/ separate regression nodels vere developed for
each of the different housing types. A conmon test then was

performed to deterrnine whether the data could be pooled into
a generaÌ regression rnodel .



Chapter 5

RESULTS AND DTSCUSSTONS

5, 1, GeneLal

An analysis of the data showed that sampfe distributions
of water consumption \{ere positively (right) skewed

distributions. Since the ANOVA rnethod assumes normally
distributed samples, a logarithmic transformation was rnad.e.

ANOVA afso requires equafity of variance among factor levels.
Thís !r'as also shown to be the case/ so the ANOVA procedure

coufd proceed.

The analysis denonstrated that there is a stïong positive
refationship between housing type and tqater consumptíon level .

The better housing type had a higher \,¡aler consunption. No

significant difference in \,r'ateï use feve.ls were found between

the urban and the suburban areas for equal housing type. A

regression analysis and a tabu]ate procedure demonstrated the
significance of other factors for explaining the residual
variance of the \,r'ater consumption for each of the housing

types. These are the etectricaf bifl, the yard area, the
avaifabifity of a flushing toilet and a washing machine¡ and
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the number of cars o\{ned.

For a given housing type, the effect of the size of the
urban centres on the \^/ater consumption fevel was not
significant. The .larger urban centres have higher average

vater consumptions because they have a higher percentage of
the better housing types.

One may expect, therefore, that a modef based on housing

type wiff perform better than the model that is currently in
use, which is based on population and size of urban centre.

5.2. Examínation of the ilatâ sets

The response variabfe obtained in the survey \ùas

resldential vater consurnption per househofd per month,

expressed as cubic meters per month. It r¿ill be ïeferred to as

househol-d consumptions. These fígures were ol¡tained fron
billing records. For the purpose of the analysis, the water

consumption per capita per day in fitre per capita per day,

was obtained by dividing the nonthly household consumption by

the household size and the number of days in a month. tt is
referred to as per capita consumption.
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5,2.L. Sample distribution

Histograms of the data shov that the sampfe distributions
of per capita consumption were mostly positively (right)
ske\,r'ed distributions. Fígures 5.1-. (a) anil 5,1. (b) show typical
exampfes of the per capita consumption for a given urban

setting, nanefy EJ4 (Malang) and for a given housing type,
namely D.

Figure 5,I : Histogram pfots of distríbution ofper capita water consurnptions in
EJ4 (Malang) and Type D

(a) EJA (Mafang) (b) Type D
4Q

30
ozoPz

l0

60

s¡E
20

10

å o2o

E 01õ

ã
E 

o1o

ët

Figure 5.2 : Histogram plots of distribution of
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As lras mentioned before, the skewed distributions of the
response variable were transformed by taking the logarithm of
the data in order to obtaining an approxinately normal

distribution (Moore and Mccabe, j.993). Exampl-es are shov¿n ín
Figures 5.2. ( a ) anil 5. 2. (b) .

5,2.2, Equality of Variance

Besides the normality of the sample distribution, the
ANOVA method requires an equal variance anong population
groups. Severaf fornal tests such as the Bartlett Test and the
Hartfey Test are availab]e for checking on the equafity of the
variance (Neter et a.l- / 1991). The present study utifized the
approach recomnended by Moore and Mccabe (1993)/ v¡hich is much

sinp.Ier and still adequate. The test requires that the ratio
of the fargest to the smallest sainple standard deviation is
fess than 2. rf this condition is rnet then the ANOVA method

can be used with the assumption of equal variance.
Table 5.1 shows the standard deviations of each housing

type \dithin each town. The co]umn of Ralio H is the largest
ratio among the housing types for a given urban setting, and

the row of Ratio T was the fargest ratio among the urban

setting for a given housing type. The tabfe shows that rnost

figures in the Ratio H column and the Ratio T row were fess
than 2. There was an exception in the Ratio T rov¡ for Type B



Table 5.1 : Equality of standard deviation anong
categories of town and types of housing

Town
Type of

C
housing
DE

Ratio
H

EJ ]-
EJ2
EJ3
EJ4
wJ1
wJ2
lIJ3
wJ4

1.039
L.776
L ,29I
L.666
L.7L6
1. 688
1 . 456
L .594

0 . 439
0 .4L2 0.410
0.542 0.420
0 .424 0 .4s5 0 .477
0_5t3
0 .572 0.657
0.475 0.326 0.393
o .449 0.338 O .31"7

o .423
0 .482 0 .451
0.490 0.485
0.438 0.530 0.31_8
0.300
0.389
0.426 0.447 0.376
0.484 0. s05 0.344

Ralio T 1.154 2.01_4, 1.504 L.647 1, 186 1. l-80

Source : Calculati on (1994)

where the ratio
single deviation

a slightly hígher than 2 (2.0L41_). This

considered to be insignificant.

was

5.2,3. Strength of the relationship

Side-by-side box-ptots of the distributions of per capita
consumption showed a positive relationship between housing

type and consumptíon level . For examp]e/ Fígures 5.3,(a) and

5.3.(b) s hor.,¡ box plots of water consumption distributions for
a given urban setting EJ4 (Matang), and for a given housing

type D. Figure 5.3. (a) indicates that medians of the

consumption levels increase with the better type of housing.

On the other hand, Figure 5.3.(b) indicates no significant
refationshÍp bet\,r'een the size of urban centre and the level- of



Figure 5.3 : Box-plots of log
for EJ4 (Mal_ang )

(a) EJA (Mafang)
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water consumption. The smafl increase that is evident is
probably re.Iated to the fact that \ùhat is cfassified as type
D is not the same for the larger and the smaller urban

centres.

The box plots suggest that the urban and suburban

categories could be pooled, so that A woufd be combined with
D, B would be combíned \,¿ith E, and C would be combined vrith F.

This suggestion was checked by means of a t-test. Tab].e 5.2

fist the t vafues and the corresponding probabilities based on

the nuff hypothesis that there is no difference between the
urban and the suburban settings. The tabfe shows that the null-

hypothesis nust be rejected for three of l-5 cases. A more

accurate analysis was performed later in connection with ANOVA

:**

l"lr,l¡, lÅl¡u, L_l iltittLJ I tt IH+ l-î,Tirl1

-T
lTrr Ìll
*ÉË+å*ilîllTlrllllrl ;
**l*



to check this findinq

Table 5.2 T-test and P-vafue for contrast of lhe means
of per capita consurnption per category of town
between type A and D/ B and E, and C and F

t value
Ã.:D B=E

P value
A=D B:E C=F

EJ1
EJ2
EJ3
EJ4
wJ1
wJ2
WJ3
wJ4

0 .547
1.060 0 .:-46

-L.276
3.786 L.666

-3.77s
-0.338
-3 .775 -3.775
0.953 0.324

O,58B
0 .298 0.885
0 .21-2
0. 001 0. 107 0 .108
0.001
0.738
0.071 0.000 0.698
0.349 0.748 0.0s0

C:F

-L .6607

-0.391
2 .046

5.3. .Anal.ysis of Variance

5.3.1 ceneral

Originally, the present study was set up as a nested two-

factor analysis. One factor is housing type and the other
urban setting. The treatments of the former factor are housing

type A, B, and C in the core area/ and housing type D, E, and

F in the suburban areas. The analysis of this factor refates
to the question whether per capita consurnption levels for
different housing types are significantly different.

For the factor of the urban setting, the treatments are

viffage, small town/ mediun town, and large city in the

Source i Calcufation (1994)



provinces of East ,fava and West ,fava. The investigation for
this factor is v¡hether for a given housing type the per capita
consumption for different size of urban centres is dlfferent.
It was afso investigated rvhether the consunption levels in the
provínces of East Java and West .Tava are siqnificantfy
different.

This nested two-factor analysis was not possibte because

in a nested design afI factor levels should be avaifable. When

the survey v¿as made it was cleaï that housing type C and F

were present only in the larger centres to a significant
degree. Therefore/ ít was decided to investigate the effect of
'l-he housing type and t.he urban setting separately.

ft was afso cons j-dered that the per capita consumption is
dependent on the number of persons in the househofd and on the
avaifability of an additionaf source of \,¡ater. This ted to the
development of tr¿o three-factor models. The first uses as

factors of housing types/ household size, and source type. The

second uses as factors of urban setting/ household síze, and

source type.

The first rnodel is used for a given urban setting, the
second for a given housing lype. These two models lqere used to
determine whether there is a significant difference between

factor .levef s or whether these could be combined. After
combination of the dífferent factor levefs the second model

\,/as then used for the estimation. This is further il,l-ustrated



in Section 5.8/ possibfe appfication

5,3 ,2, Th¡ee factor analysis

Since definite urban settings and the housing types were

chosen/ the present study used what is calfed a fixed effect
ANOVA model as the basis for analysis. In addition, the finear
modef was based on the assumptíon that no interaction exist
among the factors. This assunption !/as confirmed by a

conparative procedure of a statistical softv¡are package. ft
was found that interaction among factors was not st.atisticaffy
significant. An exampfe is shown in Table 8.1 in Appenalix B.

The model for a given urban setting is
wcijL = c + HTi + HSj + STk + eijk ......(5.1)

and for a given housing type is
wciji. = c + usí + Hsj + sTk + eijk ......(5.2)

where :

WCijk is logarithm of water consumption (peï capita)
C is a constant

HTi is the housing type

USi is the urb¡an setting
IIsj is the household size

STk is source type (additionaf source : yes or No)

eij¡ is error variance, independent N(0, o2)

random variabfes í = 1,.,,.t rì l: I,...., ûii
k = 1r......, Rj
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5.3,2.1. Effect of housing type

Table 5,3 is a sumnary of the output of the analysis of
variance for each given urban setting. F values and p values

in the table indicate that there is a sígnificant difference
in the per capita consumption levef anong the different
housing types. This does not teft us specifically which per

Table 5,3 A summary of the ANOVA Tabfes for
each given urban setti ng

Town d. f. 
Per caPita

category (a/b) R2 F-stat. p-value

EJl 1,5L 0.319 0 .022 0 . 883
EJ2 3,107 0.375 6.551 0.000
EJ3 3,108 0 .393 10.826 0 . 000
EJ4 5,761 0.475 17.138 0.000
wJ1 1/ 51 0.333 0.065 0.800
wJz 2,73 0.470 6.s99 0.002
wJ3 5 ¡1_64 0.638 38.786 0.000
wJ4 5, 163 0 .477 1,4 .205 0 . 000

R2 F-stat. P -vafue

Hou sehofd

0 .447 0 .022 0. 883
0.367 6.551 0.000
0.378 10.826 0.000
0 .621- 17 . 138 0 . 000
0 .311 0.06s 0. 800
0.478 10.7s8 0.000
0.753 38.786 0.000
0 ,47 6 1-4 .205 0 . 000

capita consumptions differ. The specific differences among the
housing types were denonstrated by a Tukey/ s contrast
analysis. Table 5.4 sho!r's an example/ in r^¡hich differences
arnong the mean responses of the different housing types in EJ4

are presented by a matrix of Tukey/s pairwíse cornparison

probabilities. The other results are listed 1n Table 8,2 in
appenclix B. Table 5,4 shows that there were significant

Source : Calculation ( 1994 )



Table 5.4 A matr j-x of Tukey/ s paír\,/ise comparison
probabilities for EJ4 (Mafang )

Using least squares means.
Post Hoc Test of 'per capita consumption/
Using model MSE of 0.L59092 with 161_ d.f .

Hous ing
type

A
B

1. 000
0.014 1.000
0. 000 0 .097 1.000
0.341 0 .000 0.000 l-. 000
0. 094 0 . 987 0. 020 0.000 1.000
0.000 0.306 0.996 0.000 0.052 1.000

C
D
E
F

source : Calculation ( 1994 )

differences between per capita consumption of housing types A

and B/ and types D and E. These differences were significant
at the 0.05 levef. The matrix afso shows that the urban and

the suburban settings make no difference. The per capita
consumptions for types A and D/ types B and E, and types C and

F were not sígnificantly different the same at the 0.05 levef.
This tabfe contradicts a previous concfusion in Tabfe 5.2

r¿hich shor¿s that per capita consumptions of types A and D are

not equal for the urban setting E,f4. The reason for this is
that the test based on the three-factor model compares

households of diffe¡ent types were conpared with the same

househofd sizes and additionaf source of \,/ater. This was not

done in the former test.
The dífference between types B and C, and types E and F



were significant at the 0.10 .level . The present study

emphasizes the difference betveen types A and B, and types D

and E which include the largest portion of residential water

cust.omers. Tal¡le 8.2. supports the conclusion of the three-
factor analysis except for the urban setting WJ4.

For the urban setting WJ4/ there rvas no significant
different between per capita consumption for lype A and for
type B/ and for type D and for type E. This may probably be

explained by analyzing the effect of water distribution
pressure on \,r'ater consumption in that particular area, which

is a hilly topographically. Housing types A and D aïe located
in the lower area. This lower area is in a zone with higher
water distribution pressure. The higher area/ where the
housing Lypes B and E occur is in a foweï pressure zone. Even

thougrh peopfe store water for bathing in open storage tanks,
a plentiful suppl-y of water in the hígher pressure zone will
encourage customer more water use.

A residuaf analysis of the nodef reveafed that no unusual

patterns exist in plots of residuafs versus the expected

value. For exampfe, Figures 5.4.(a) shows the residual plots
of per capita consurnption and household consurnption for urban

setting EJ4, so it was reasonabfe to concf ud.e that erroï teïms

are homogeneous. The nornality plots of the residuals
suggested that the error terms were normafly distributed as

assumed. For exampfe/ the residual pfots for EJ4 are presented



Figure 5.4 : Residuaf pfots of per capila consumption
for EJ4 (Malang )(a) residuafs v. expected vafue, and
(b) normaf probability pfots of residuafs
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in Figure 5.4.(b). There were some departures from the
straight fines; however, they were in extreme pfaces whích ís
acceptabfe (Montgonery/ 1991). The result .Ieads to the
concfusion that the fogarithm transformations of the
independent variable, fron y to y/ = foq(y), have provided an

adequate linear rnode.I .

5.3.2,2. Analysis of effect of url¡an centre size

Fj-gure 5.5 is a box plot of the per capita consumption of
different urban centres for a given housing types A. The
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Figure 5. 5 Box pfot of
Consunption

of the per capita
a given housing type
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figure suggests that the per capita consunptions for a given

Types A were not equal for the different urban cent.ïes/ so

were for a given housing type D in Figure 5.3.(b). These plots
nay lead one to concfude that a larger population is
associated with more water consumption. This conclusion woul-d

be supported by F values and p vafues in Table 5.5.

Ho\,¡ever / a contrast analysis demonstrated that a such

conclusion may not be drawn. For exanpfe, for a given housing

type A, there was no significant difference in per capita
consumption among different size of urban centres in the
province of East Java/ but in West Java, there B'as a

significant difference only between the largest urban centre
and the remaining ones (see Table 5.6). Contrast analysis for

rÅú*¡Å**
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Table 5.5 : A summary of the ANOVA Tabfes
for the given housíng types

Housing d. f.
types (a,b)

Per capita
F- stal . P-value R2

Hous ehofd
F-stat. P -vafueR2

A
B
C
D

E
F

7,2I8 0.424 4.994
5,164 0.346 7.2L9
2,76 0.644 0.287
7 ,223 0.333 s.110
4,1-38 0.470 6.416
2,78 0.494 1.064

0.000 0.460 4.994 0.000
0.000 0 .437 7 .219 0.000
0.75L 0.806 0.287 0,7sI
0 .000 0.431 5 .110 0 . 000
0.000 0.30s 6.4L6 0.000
0.350 0.771- L064 0.350

Source : CalculaLion (1994)

Table 5.6 : A matríxes of Tukey,s pairwise comparison
probabilities for housing type A

Using least squares means.
Post Hoc Test of 'per capita consumption,
Using model MSE of 0.L67LL7 with 218 d.f .

Towns EJ1 EJ2 EJ3 E,]4 I{J1 y:1J2 WJ3 WJ4

EJ1 1.000
EJ2 0 .997
EJ3 0.970
EJ4 0.816
wJ1 0.L25
wJ2 0.99B
wJ3 1.000
wJ4 0.186

1.000
1. 000 1.000
0 .378 0 . 168 1. 000
0.s03 0.769 0.001 t_.000
1. 000 1. 000 0.341 0.563
1.000 0.996 0.692 0.337
0 . 035 0 . 005 0. 951 0 .000

1.000
1.000 1.000
0. 021 0 . 095 1.000

Source : Calcufation ( 1994 )

other housing types (8, D, and E) afso d.ernonstrated that a

significant difference could be found only between the largest
urban centres in both provinces and the remaining urban

centres. For given housing types C and F/ the per capita
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consumptions !¡ere not different (see Table 8.3 in Ãppen¿lix B) .

In short/ differences ín per capita consumption among

different urban sizes can be found only betv¡een the large
cities and the Ìor¿er sizes. Therefore/ one should not concfude

in generaf that for a given housing type there is a

refationship between the síze of the urban centre and t_he

Ievel of per capita consumption. However/ the consumption for
housing types A,B/ D and E are not the sane for the large
cities and the smaller urban centres. The concfusion is that,
while there is a difference in per capita consumption bet\,¡een

the larger cities and the smal-f er urban centres/ one can not
assume a numerical refationship between urban size and the per

capita consunption. As in the previous modef, the error terms

!r'ere reasonably homogeneous. Normal probability plots of the
error terms suggested that the assumption of normafly

distríbuted deviations appears to be ïeasonable.

5.4. Regression Moale1

The study attempted to expfain the variation of per

capita consunption among different housing type from

additional explanatory variables such as household econonic

levef and the use of water for non-essentiaf purposes. Ä.n

indicator of the househofd economic Ievel is the electricaf
biff. The level of water use for non-essential purposes is



indicated by the yard area, the availability of a flushing
toilet and a v¡ashing nachine, and the number of cars owned. In
addition, there are two the additional factors considered in
the ANOVA rnodel; they are the househofd síze and the
avaifabifity of an additional source of water. The effect of
alf those factors mentioned on the per capita consumption was

examined by using a muf tipl-e regression anafysis.
Table 5.7 shows the coefficients resulting from this

analysis. Each line refers to a cel] in the ANOVA. The

coefficients shown were significant at the 0.05 levef. It
appears that the different factors are significant for
different housing types.

It can be seen that the electrical bifl positively
affects the per capita consumption for 1g out of 33 cefls.
Al-though the effect rsas evident in a fewer number of cefls,
the yard area, the avaifabitity of a flushing toifet, a

washing rnachine, and the number of cars owned/ increased the
per capita consurnption as expected.

Tabfe 5.7 also shows that factors of the household síze
and the additionat water sources had negative effects on the
per capita consumptions. The household size r¿as effective in
25 of 33 cefls/ r¿hif e the additionaf souïce of \sater shorved an

effect ín only 4 cells.
There are a farge nunber of regression mode]-s (33 celf s )

in Table 5.7 which makes generaf conclusion about the



Table 5.7 : Regression functions for every individual cell

Coef fici ent
Urban
set-
ting

CONSTANT Hhold Yard
size area

Elect, Ca¡ Toilet Washing R2
bill type machine

Eousing Èype A
EJ1 L22 .0
EJ2 153.6 -L2.7
EJ3 234 .7 -19.7
EJ4 L7B.2
wJ1 L47.9 -1,0.2 0.37
wJ2 136.9 -9. 0 0.50
w,f3 66.0 1"4.4 0.87
I^lJ4 306.7 -20.6

Housing type B
EJ2 114.3
EJ3 111. L
EJ4 2L7.B -L7.7
w,f2 272.0 -23.6

wJ3 453 .7 - 46 .9
wJ4 2s9.6 -L2.0 0.20

Housing type C

0.00s

source : -90.5

- L24 .2

0.000
0.367
0 .282
0.138
0,254
0.648
0 .410
0.364

0.004
-0.006 source
0.030

0.002 44.3 0.138
0 .003 102 .7 0 . 318

59 .2 s3 .5 90.6 0.663
0.003 193 .3 0 .5L2

source : -42.7
0 .002 0 .484

0.L32

EJ4
wJ3
WJ4

EJ1
EJ2
EJ3
EJ4
wJ1
wJ2
WJ3
W.T4

EJ2
E,I3
EJ4
WJ3
wJ4

EJ4
wJ3
h7J4

113.3
409.3
143.0

199.0
-1"27 .9 0.27
503. 0 -64.8
Housing type D

184.9 -1_3.7
_5. 6

184.0 -36.2
103.5 4.94
150.1 -9 .2
L22.8 -8.4
L78.7 -18.1
267.0 -39.3
Housing type E
298.6 -55.1
332.7 -49.5
L25.4 -31".7 1.87
405.6 -77.3

3.33
Housing type F
28L.3 - 11. 3
257.0 - 42.0 2.78
202 .1" - 42 .4

0. 033
0.005

0.004
0.008
0.010

0. 006 110. s
source : -49.5

0.003
185.7

0.007 99. t_

43.L
0.002
0. 005 198.4

0.357
0.658
0.630

0.308
0.968
0.681
0.361
0 .151
o.L64
0 .215
0 .45s

0. s91
0 .411
0 .667
0.647
0.924

L92.4 0.698
85. B 0 .919

0.616
Source : Cafcufation (1994)
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significance of the coefficients very uncertain. A general

finear test wou.ld be required to deternine r+hich regression
functions coufd be combined. It vas decided that a more

extensive data base would be required to constïuct reliabfe
models that incorporate these additionaf variables.

5,5. Presentation of factor effects

An examination of the factor effects may be able to
explain why the better housing types have higrher levefs of
water consurnption. The variation of the electricaf bill is
sholin by a box-pfot in Figure 5.6. Variation of other factors
are described by means of tables.

5. 5,1. The electrical bífl

Figure 5.6 is a box-pfot of efectricaf bill-s per housing

types for the entire sample. The figure shows a strong
positive relationship between fevel of electricaf bifl and

housing type. Thj-s relationship ryas conformed by a Tukey,s

contrast analysis that shol¡s the significant differences in
the e.lectrical bill among different housing types at the 0.05

level- (see Table 8.4 in appendix B).



Figure 5.6 A Box-pfot of electrical bill per
housing type (for the entire sampJ-e¡
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5.5.2. The water using applíances

Further explanat.ions of the variation in water
consumption are shown in the tabfes befow (Tabfe 5.8 and Table

5.9). The ownership of \,¡ater consuning appliances is related
to household incomes (Ho\,re and Linaweaver, L967). In
rndonesia, the appliances were mostly o¡¿ned in housing types

C and F as shown in tables befow. These tabfes show the
avaifability of water using appliances for different housing

type. Afnost no resident Types A and D used such appliances.

For exarnple, the better housing type had a Ìarger
percentage of customers using the flushing toil-ets in spite of

TI
iLliÅï i-LErl+ L J-u-l?l Hltll**
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pouring toil-ets (14 in Type A to 918 in Type C, and 3B in Type

D Lo 972 in Type F) (see Table 5.8). A ftushing toifet
consumes nore r,¡at.er (20 fitres) than pouring toifet (2 fitres )

per flushing (Kalbermatten et. af, 1987). This is supported by

a positive coefficient for the flushing toilet in the
regression modef in Tabfe 5.7.

Table 5.8 Percents of type of toilet (cofumns)
by housing type ( rot¡s )

Type of housing
Type of
toilet TotaI
Flushing
Pouring
Both

B

73
L9

13
97 81
2L6

1
99

0

13
67
2L

37
9

54

1B
3

79

B1
723
186

100100 100 100
180 90 240

100 100
150 90

TOTAL
N

100
240

Source CaÌculation (1994 )

The presence of a washing nachine increased by housing

type (fron 03 in type A to 34å in type C, and fron 3A in type
D to 422 in type F) (see Table 5.9). Cfouser and MiÌler (1_g7g)

estinate that a vashing nachine increased per capita per day

water consumption range from 15 to B0 litres this is
supported by the positíve coefficient of washing nachine

varraþ_Le rn Tab_Le 5.7 .



Table 5,9 : Percent of using washing machine (columns )by housing type ( ro\es )

Us ing
washing

Type of housing

machineABCDEFTotafN

No 01534 3 942 12 119Yes 100 85 66 97 91 sB gB 972

rorAI, 100 100 100 100 100 100 100N 240 180 90 240 150 90 990
Source : Calculalion (1994 )

5.5.3, Car ownership

Cars coufd be owned ín afl housing types; however, the
number of cars owned lncreased related to an increase in the
housings types. Only 68 and 9Z of the customers in Types A and

D owned a car whife 718 and 868 owned one or more in Types C

and F (see Table 5.1-0).

Table 5.10 : Percents of car (cofunns ) by
hous ing type ( ro\,¡s )

Type of housing
Nunber
Of cars A B C D E F Total N

None 94 58 29 91 67 1_4 69 697i- 5 36 32 8 32 70 24 233
=> 2 1 7 39 2 L 16 7 70

roTAL 100 100 100 100 100 100 100N 240 180 90 240 150 90 990
Source : Ca-Icul a Lion (1994)
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From the regression anal-ysis and the tabtes above one may

draw the conclusíon that t.he better housing type have more

factors affecting an increase in per capita consumption. The

fiterature uses j-ncome and property vafue as proxy variables
for water-using appliances. The figure given above lead one to
concfude that the housing type can equalfy welf serve as a

proxy variabfe. In short, housing type could be used as

explanatory variabfe of water demand. ¡nodefs. ft afso may be

used for classification of residential water customers in the
urban cent.res under study.

5.6. Household size

It !r'as observed that within a housing type the oveïalf
mean of per capita consunptions nay be consídeïed to l¡e

identical to the rnean of per capita consumption for a 6-person
household. Therefore, an assumptj-on of 6 person househol-d size
can be used for tuater demand estination in the future. It nay

be noted that currently a household is assumed to consj-st of
7 persons.

5.7. The effect of climate

West Java and East Java were originally considered to
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have possibly different consumption patterns because of
different climatic conditions. While there was no evidence

that the temperature of both regions is dífferent as shovn by

F-statistic and p-values in Table 5.11, the average rainfall_
and humidíty in East Java and West Java are significantfy
different at the 0 .05 level . Ho\,/ever, while highly
significant, the differences v¡ere not considered to be

extreme.

Usuafly/ the cfimatic effect on water consumption is
considered only where there is an extreme difference in
cf irnatic condition such as bet\,teen summer and winter, hot and

cold/ Õr hunid and arid areas.

Table 5.Ll- : A sunmary of the ANoVA Table of comparison
between rainfaÌl, temperature, and humidity
in West Java and East Java

Factors Mean d.f. R2 F-stat. p-vafue

Rainf al-l 233; '1,90

Temperature 26¡ 26
Humidity 81; 79

(1, sos) 0.674
(7,r20) 0.096
(L,720) 0.436

40.2527 0.0000
2.5LL0 0.1157
7 .862L 0.0059

Source : Cafculation (1994)

It was therefore concluded that contrasting \,/ater use pattern
in West Java and East ,fava \,¡as not necessary. The cfimatic
effect on \,¿ater consumption should be investigated on a

seasonal basis. This nay confirm vhether there ís significant
change in water use pattern in each housing type when the
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season changes. Moreover, the effect of sprinkling may be

separated frorn indoor use. This vi11 requires a rnulti-year
record study, which should be undertaken in the future.

5.8. Possíble application

5, 8 .1. Deman¿l estimation

5.8 .1.1. By housing type

After finding of equality of the per capita consumption

between the urban and the suburban areas for an equal housing

type/ and between the province of East Java and West Java foï
an equal urban centre, the samp.le population coufd be pooled

to some degree. Thus/ the number of housing types could be

reduced fron 6 to 3 and from B to 4 for the number of urban

settings. With an assunption of 6 person household size, the
ANOVA coefficient could be developed to be a table of water

demand estinates as presented in Table S,L2. Since an

additional source of \,¡ater has signifícant effect on per

capita consurnption, the table distinguishes between areas have

additionaf source of water and those do not.

By using lhis table/ a \,/ater demand fevef for a certain
housing type in a certain urban setting can be estinated. For

example, a demand estimate for a housing type D with no good

groundnater availabfe for a mediun size town is 99 L/c/d or



Table 5.12 : Water dernand estimates for certain urban
setting/ certain housing type
(the unit is in L/c/d)

Urban
c ategory

No additionaf source
Housing type

A,D B,E C,F

With additional source
tious i ng type

A,D B,E C,F'

Village 94
Snalf to\,¡n 95 l-5 3
Medium town 99 f78 320
Large city 728 2LL 323

77
78
82

106

131
153 254
183 256

say 100 L/c/d. For vafues in L¡etween the discrete factor
levels, a veighted calculation can be done.

5.8,1.2. Basic consumption requírement

The Centraf covernment grant for basic water suppty
provísion is based on a level- of 60 L//c/d, as a ,,basic need,' of
water supply provision for the lower income group. This ,'basic

needfi standard is lower than the per capita consumption for
the housing types A and D (see tabfe 5.12). Since housing

types A and D mostly did not have car, flushing toilet,
washing nachine avai.labfe, and yaïd area/ their per capita
consumption could be considered as indication of an actual
levef of 'basic consumption requirernent,. The coïrection of
this basic consumption requirement will prevent unreafistic
targets and short falls in the vater demand provision for the
l-ower income group.

Source : Calcu Lat ion ( 1994 )
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5.8.1,3. The size of urban centre

Despite finding of no direct refationship betr,reen the
urban setting and per capita consumption for a given housing

type, the sLze of urban centre has an effect on the average

per capita consumption. This is the result of a higher
percentage of better housing types ín the targer tov¡ns. For

example, by using Hasfarm Dian ratio (1988) the composition of
customers in Types A¡ B/ C/ D/ E/ and F might be represented

in the ratio, 6 : 3 : 1-:6 :3 :1-, respectively. Then, the
weighi-ed average per capita consumptions per urban setting
were pfotted to the size of urban centres as shown in Figure
5.7. This figure suggests a positive correlatíon betlreen the
average per capita consumption and the size of urban centre.
The figure also shows that the relationship between average

per capita consumption and urban population \,¿as not linear.
This figure provídes a better pfot than the model which

currently is being used. fn certain circumstances, however,

one can not directfy assume that a small- urban centre has a

lower average of water consumption. this was because some

smafl urban centres have a large percentage of the better
housing type, particularly those cfose to large cities or
tourist resorts.

Figure 5.7 can be used for a projection of residential
vrater demand in those regions. It shows pfots of the size of
urban centres and the average per capita consumptions. With
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Figure 5.7 Refationship between urban population
and average per capita water consumptions
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such plot, an average water demand for a certain urban size
can be estinated. One could increase the number of urban

centres in the plot with fess fiefd survey. In practice,
larger housing bfock is used as unit of analysis ralher than

the household. The per capita consumption is total consunption

in the l¡f ock divided by multiplication of the number of the
househofd connections and 6 persons and the number of days in
a month. In obtaining the average demand, a weighted

cafculation can be donê.

5.8.2. Customer classifications

The findings of this study can be used to improve the



cfassifications of residentiaf water customers currently used.

The classifications shoufd be related to a water taríff
structuring. To prevent f inanc iafly - capable customers from

benefitting from the subsidized 0. B 'A, tariff, major

customers of Class x may be sub-dívided ínto two major

classes. The fo\,/ incorne groups identifíed as housing types A

and D in the present study become Cfass X1/ and the middle

income groups identified as housing types B and E become Class

x2. The water price should be different between cfass x1 and

class x2. Cfass x2 shoufd not benefit fro¡n the subsidized
price. Therefore, it is expected that these sub-divisions can

improve water price structuring atong with improvement of the
utility financially and or discourage customers from using

v¡ater for substitutional purposes. Moreoveï, in this way a

fair water demand projection can be obtained. New customers

may be cfassified by housing type despíte of unreliable incorne

data. In an existing area/ nev/ custoners can be easily
identified. For new housing, a composition of the housing

types can be obtained from the housing d.evelopers. This

cfassification may prevent under- or over-estimate of water

requirement and price setting bias.

5.8.3. Future studíes

The housing types can be used as a factor in a water



demand nodel wherever it is difficul_t to obtain assessed

property vafue and household income data. However, this type

of classífications require extensive field surveys /

particularly when a study covers a large number of urban

centres. Population density nay then be a preferred
afternative. Pfanners usuaffy favour it. However/ a fiefd
survey is still required to identify the actual land use to
prevent vacant areas from being inctuded in the calcufation.
A further study is requíred to determine v¡hether population

density and housing types are significantly interchangeabfe .

Popufation density is used in lhe literature as one of
\ùater demand variabfes (Kitchen/ 1975; Stevens et af/ 1992;

Weber, 1993). On average/ a population densit.y indicates urban

and rural- areas, since the larger urban population wi]l have

a higher populatíon density. If a higher density is caused by

nulti-dwelling units such as apartment and block, a higher
leve] of \,¡ater consumption vill be expected. However / the
current study of the effect of the housíng types, a higher
population density (Types A and D) is associated \,¡ith less
water use than the lower density (Types B/ C, E/ and F).
Therefore, in Indonesia a populatíon density variabfe shoufd

be used with care. For a regional study involving many urban

areas/ the use of a total urban population variabte wilf be

sinpler than using the population density.



5,8.4. Econornic study of supply ancl clemanct

A good pricing policy requires a study of price
efasticity. The price elasticity study shou.ld investigate
whether there is a significant difference in price response
for different housing types. Literature divides water
customers by the value of residential property v¡hen a study on

a long run effects of water pricing policies is carried out
(Howe and Linavreaver, 1967; cysi and Loucks/ IgTL), This price
elasticity study vrif f provide further data in this area, so a

capacity expansion rnodef can be developed. This model rnay

indicate \,/hat percenlage of the population may be served from
a redistribution of the existing capacity after a pricing
increase or for how fong a new capacity expansion can be
defayed .



Chapter 6

CONCLUSTONS AND RECOMMENDATTONS

6.1. Conclusions

The present study used household levef data from a

household survey in eight different urban centres in the
provinces of East ,fava and West Java in fndonesia. Afthough

the urban centres \,¿ere predominated by singte-dwelling units,
the ANOVA method found that different neighbourhood housing

types showed significant differences in the per capita
consumption. The better housing types have higher leve.ls of
the per capita consumption. Moreover/ the regression rnodef

analysis and a descriptive statistical analysis demonstrated

the effects of severa.L additional explanatory variabfes on per

capita consumption for different housing types. There were

fewer factors inffuencing the water use in the fower income

groups than in the higher income groups. In addition, the
effect of the size of urban centres reffects the larger
percentage of better housing which results in a gïeater than

average per capita consumption for the larger urban centres.
The present study leads to the concl-usion that the
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housing type can be used as a classifying factor of
residential \,ùater customers. The classification explalned the
effects of housing type, urban popufation/ househofd size, and

other additionaf factors, so that a better model could be

obtained. The modef can result a better demand forecasting in
the regions. Meanwhife, for dernand management purposes, the
findings nay be the basis for a further economic study to
obtain a better understanding in pricing effect on water use

pattern. The better classification may also prevent

distortions caused by of pricing policy, so rdater demand

nanagenent may be inproved. An optimization of services can be

achieved through a financial improvement and or redistribution
of water use reduct.ion.

6,2. Reconunendations

Although the present study has led to a better model, it
is only a first step to improve the current water demand

management in Indonesia. The ANOVA nethod found the effect of
housing type and urban setting, but the regression models

obtained require more data before they can be used. To achieve

that goal, the follor+íng recorunendations are made.

1. A more adequate sample size is required to buifd a ïobust
model that incfude the variations of urban sizes. The



present sampfe size \,r'as designed to pface nore ernphasis

on the ANOVA nethod than on regression anafysis.
Therefore/ a larger sanpfe size r,¡if f improve the model .

2. A further analysis of seasonaf effect on water use within
different housing types is requiïed. This can shovr

whether indoor use and outdoor (sprinkfing) use can be

separated. fndoor use can be obtained fron r,¡ater use in
rainy season, and the outdoor use is obtained from total
consumption in dry season subtracted by water use foï
indoor use in rainy season.

3. A betl-er pricing policy requíres a study on price
efasticlty. The price elasticity study can investigate
whether there is a significant difference ín response by

different housing types to a price increase. The housing

classifícation may concfude ¡,¡hich customer groups are

more likely efastic to a price increase.
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Appendix A



Table A.l : Househofd questionnaire form

1. Questionnaire # :

2. Date of interview :

3 , a. Address :

b. Household connection # :

4. Housing types :

a. Lov¡ inco¡ne (Type A) b. Middle income (Type B)c. High income (Type C) d. Low cost housing-ltype o¡e. Medíum cost housing (Type E) f. High cost housiñg'çilpe r¡
5. House constructi-on :

a. Permanent b. Semi-pernanent c. Temporarily
6. Household activities :

a. Dwelling only b. Commercial c. Rented d. Others

7. Householder education :

a. Elenentary b. Junior HS c. Senior High d. University
B. Householder Occupation :

a. Civil servant b. pension c. privale
9. Househo.ld size :

a. Adult
b. child (under ro years¡ , |:i::l:

10. a. Monthfy income : Rp.
b. Monthly expenditure : Rp.

11. Availability of additional- water sources :a. No b. Yes

72. a. Monthfy water bíff : Rp.
b. Monthly efectricity bill : Rp.

l-3. Average monthly water consumption * : tM3 l
14. PLumbing fixtures :

a. Flushing toifet b. pouring toifet
15. Washing nachine :

a. Available b. Not



Table A.l- : Household questionnaire form (Continued)

16. Area
a. Lot area : m2
b. Yard area : m2

L7. Car ownership : cars

18. Water distribution pressure : [M]

l-9. Rernark :

* filfed at the offices.



Table Ã..2 : Coffected household data per indlvidual ceÌÌ(the housing type A in the urban setting EJ1)

Renarks : Co.Lunn (3) | N.A. : not availabfe
CoÌumn (2) : 0: no additionat source/ 1= vith additional source
Column (4)e(5) : 0 : not avai.Iabte; 1 = available

Housel.ìoÌd

( person )
(1)

Addlt.
sources

(2)

Electri -
caÌ bill

(Rp)
(3)

Flushing
toilet

(4

Was h ing
maclìine

(s)

Yard
area
(m2 )
(6)

Number
of cars
(unit)

(7)

Household
consumpt.ion
( rn3lmonth )

(B)

2
4
4
4
'1

4
4
7
4
2
6
3
4
6
B

3
B

4
4
6
5
6
5
5
5
6
6
5
7
7

1
1
0
0
1
0
0
t
1
1
1
l-
1
1
0
1
0
i-
1
0
1
0
L

t
1
1
1
1
0
0

10,000
1s,000
14,000
12 / 000
7,000

N.À.
N.A,

6,000
9,000

N.À.
13,000
5,000

10,000
10,000
13,000
4,800

1"2 ,000
7,000
8,000
7,000

N.A.
6,000

N.A.
9,000
8,000

11,000
L2 ,000
r.8,000
9,000
8,000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0

10
15
10

0
0

20
10

0
5
5
5

10
0

10
0
0
0

20
0

50
0
0
0
0
0
5

20
15

0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

2
6

11
72
L2
I2
12

13
74
15
15
15
16
16
76
18
1B
19
19
19
20
20
2L
2I
24
25
32
39
40

77



Table 4,2 : CoÌ.Lected household data per individuaf cell(the housing type D in the urban settinq EJ1)
( Continued )

Household
size

(person )
(1)

Addit.
sources

(2)

El-ectri -
cal bi Ìt

(Rp)
(3)

Fluslìing
toilet

(4)

I^¡ashing
machine

(s)

Ya rd
area
(n2)
(6)

Number
of cars
(unit)

(7)

Household
consumption
( rn3lnonth )

(B)

6
2
2
2
2
6
6
6
6
6
6
5
3
6
5
5
5
6
6
4
3
6
4
4
4
3

B

B

B

B

7
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1,

1
1
1
1
1
1
T
1

8
6
7
5
6
7
6
5
B

15
4

10
15
10
I2

7
10

9
5
6
7,
6,
9,
4,

15,
72,
10,

B,

, s00
,000
,000
,000
,000
s00
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

20
30
20
15
50
40
L0
20

5
15
10
40
10
10
20
20
30
10
10

5
20
30
10
20
10
20
20
20
20
20

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

6
B

B

B

B

B

10
L2
13
74
15
15
16
I6
16
L6
16
17
L7
1B
1B
18
18
19
20
23
26
27
2B

Remarks : Column (3) : N.A. = not aval.LabÌe
Column (2) : 0: no additionaÌ source, 1= vith additional source
Colurnn (4)e(5) : 0 : not available; 1 = avait-able
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Table Ã..2 : Collected household dat.a per individuaf cefl(the housinq type A in t.he urban setting EJ2)
( Conti nued )

Houselìold
slze

( person )
(1)

Addit.
sources

(2)

Efectri -
caÌ bif I

(Rp)
(3)

Ffushing
toiÌet

(4)

I,las tì i ng
machine

(5)

Yard
area
(m2 )
(6)

Nunber
of cars
(unit)

(7)

Household
consu¡nption
(m3lnonth )

(B)

4
3
2
2
3
4
4
6
2
3
3
4
4
B

4
4
5
3
5
3
7
'7

6
6
5

1,2
5
4

L2
3

1
L

0
0
1
1
1
L
1
0
0
1
1
1
0
0
1
0
1
0
1
1
0
0
0
1
0
1
1
1

7 ,000
2,O00
3,000
4,000
5,000
8,000
6,000
6,000
5,000
7 ,000
6,000
9/000
8,000
3,500

N.A.
6, 000
7,000
9,000
6,000

10,000
6,000
5,000
6,000
7,O00
6,000

11,000
5,000

N.A.
12,000
15,000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
30

0
10
30
30
20
100
40

0
0

10
5
0
0
0
2
0
5
0
0
0
0
0

10
50

0
0

20
30

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

6
B

B

B

9
9

l_0
l-1
I2
13
13
13
T4
14
15
15
16
16
16
16
20
21
2L
27
23
24
25
25
27
29

Renarks : CoÌumn (3 : N.A. : not available
Cofumn (2) : 0 = no additional source¿ 1: \,¡ith additionaÌ source
Column (4)&(5) : 0 = not availab.Le; 1= available
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Table 4.2 : Collected household data per individuaf cell(the housing type B in the urban setting EJ2)
( Continued )

Househofd
size

( person )
(1)

Àddit.
sou rce s

(2)

EÌectrÍ
ca.L bil

(Rp)
(3)

FÌushin
toiÌet

(4)

t'lashing
machine

(s)

Yard
area
(m2 )
(6)

Number
of cars
( unit)

(7)

Household
consumption
(m3lrnonth )

(B)

3
3
4
7
4
9
3
3
4
4
5
5
5
5
6
5
5
6
6
6
6
6
6
6
7
7
5
5
4
6

0
0
0
0
0
0
0
0
0
0
0
0
1
1
0
0
0
0
1
1
0
0
0
0
0
0
0
0
0
0

5,000
7,000

72 ,000
7,000

11,000
15,000
6,000
4, 000
9,000
8,000

15,000
17,000
28,000
20,000
16,000
L2 ,000
14,000
13,000
N.À.
N.A,
9/000
N.A.
15,000
17,000
10,000
12 , O00
10,000

9,000
N.A.
45/000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
l
1
1
I
0
0
0
0
l
t_

1
l
0
0
'J"

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
L
1
0
0
0
0
0
0
0
0
0
0
0
1

150
50
10

0
0

50
30
20
20

0
50
30
40
30
50
10
20
25
20
50

0
0

20
100
20
10

0
20
100
150

0
0
0
0
0
0
0
0
0
0
l_

1
0
0
l_

1
l
L
0
0
i.
1
l_

l_

0
0
0
0
L

1

6
10
14
I4
74
15
1"6
16
1B
1B
19
19
20
20
25
26
26
26

26
2B
2B
30
30
33
33
35
37
39
BJ

Remarks : Column (3) : N.A. : not. avaifable
Colurnn (2) : 0: no additionat source/ 1: \eith additionaf source
Column (4)&(5) :0: not avaitable; 1= avaltable
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Table .A..2 : CoÌlected household data per individuat cell(tlìe housing Lype D in the urban setting EJ2)
( Cont inued )

Household
size

(person )
(1)

Addlt,
sources

(2\

El ect.rl -
cal bi Il

(Rp)
(3)

Fl ushing
toilet

(4)

ÍVashing
machine

(s)

Yard
alea
(n2 )
(6)

Number
of cars
(unit)

(7\

Household
consunption
(rn3lnonth )

(8)

4
5
4
3
3
3
5
4
4
4
4
6
4
4
5
2

6
2

2
5
5
5
5
5
4
2
5
4

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

6,000
15 / 000

8,000
6, s00
8,000
7,O00

13,000
8,000

14,000
12,000
12 , O00
9,000

10,000
10 / 000
14 / 000
8,000
9,000
7,000

10,000
12 i 000
13,000
N.A.

12,000
20,000
N,A.
14,000
13,000
18,000
r-6,000
15,000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
20

0
10
10
15
30
25
20
30
15
20
20
20

0
0
0

10
20
15
15

0
30
50
10
50
20
10
20

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
0
1
0
1
0
0
I

10
11
11
11
11
I2
L2
13
13
T4
16
77
L7
I7
I'7
1B
18
19
19
19
20
23
24
26
26
27
27
28
29
30

Rernarks : Cofumn (3) : N.À. : not availabLe
Colunn (2) : 0 = no additional source, 1= l¡ith additional source
CoÌumn (4)e(5) : 0 = not avaifabfe; 1 = availabfe
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Table ¡\,2 : Col.Lected househoÌd data per individual cell(tlÌe housing type E in the urban setting EJ2)
( Continued )

Hou s eho.L d
size

( person )
(1)

Addit.
sources

(2)

El ectri -
cal bill

(Rp)
(3)

Flushing
toilet

(4)

Washlng
machine

(5)

Yard
alea
(n2 )
(6)

Number
of cars
( unit)

(7)

Household
consumption
( m3lnonth )

(B)

4
5
4
3
3
3
5
4
4
4
4
6
4
4
5
2
5
6
2
5
2
5
5
5
5
5
4
2
5
4

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

6/000
15,000

8,000
6,500
8,000
7,000

13,000
B, 000

14,000
12,000
12 ,000
9,000

10,000
10,000
14,000

8, 000
9,000
7 ,000

10,000
12 , 0O0
13 / 000
N.A.

1"2 , 000
20,000
N.A.
14,000
13,000
1B / 000
16 i 000
15,000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
20

0
10
10
15
30
25
20
30
15
20
20
20

0
0
0

10
20
15
15

0
30
50
10
50
20
10
20

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
0
1
0
1
0
0
1

10
11
11
11
11
L2
I2
13
13
I4
16
I7
L7
L'7
L7
1B
1B
19
19
l_9
20

24
26
26
27
27
2B

30

Renarks : Cofumn (3) : N.A. : not avaitable
Column (2) : 0 = no additional source, 1= with additionaÌ souroe
Colurnn (4)&(5) : 0 = not avallab1e; 1 = avaifable
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Table 4.2 : Collected household data per individuaf cefl(the housing type A in the urllan setting EJ3)
( Cont.inued )

Household
size

( Person )
(1)

Addlt.
sources

(2)

El ect.ri -
cal bil l

(Rp)
(3)

Flushing
toilet

(4)

I,lashing
machine

(5)

Yard
area
(n2 )
(6)

Nunber
of cars
(unit)

(7)

Household
consumption
( m3lmonth )

(B)

B

B

7
7
3
7
3
5
7
5
7
5
B

5
7
B

7
7
7
7
3
5
5
3
6
6
6
6
B

I

0
0
1
L
0
1
0
0
L
0
1
0
0
0
1
0
0
0
1
1
0
0
0
0
0
0
1"

1
0
0

10 i 000
7,000
4/500
3, 500

N.A.
6,000

N.A.
5,000

6, 500
7, 500
s/000

3,000
14 / 000
N.A.

7,000
8,000

10, 000
7,000
I / 000
9, 000

4,000
N.A.
N,A.
6,000
4,500
N.A.
10,000
8,000

5,000
N.A.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0

10
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
3
0
0
5
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

6
9
9

11
11
12
T2
13
13
13
16
16
16
16
L7
17
L7
1B
21
2L
22
22
23

26
30

44
47

Remarks I Cofutrn (3) : N.A. : not available
Colurnn (2) : 0 = no additional source/ 1: \Ìith additional source
Colurnn (4)&(5) : 0 : not availabÌe; .1 : avaifabÌe
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Table 4.2 : Col.Lected househofd data per individuaÌ cell
( t.ìte houslng type B in the urban setting EJ3)
(Continued)

Household
size

( person )
(1)

Addir.
soulces

(2\

Ðl,ectri -
caI blIl

(Rp)
(3)

Fl-ushing
toilet

(4)

I,/as tì i nq
rnachine

(s)

Yard
area
(m2 )
(6)

Numller
of cars
(unit)

(7)

Household
consumpt.ion
( n3lnonth )

(B)

6
5
4
6
4
4
5
4
5
5
4
5
4
5
5
5
7
7
5
5
B

5
5
5
B

10
10

7
'7

5

I
1
1
I
1
1
1
1
1
1
0
1
0
1
L
l_

1
L
1
1
0
1
1
0
0
1
1
1
1
0

9,000
4,000

N.A.
12 , OO0
8,000
6,000
8,000
9,000

11/ 000
8,500

13,000
12 ,000
15,000
7,000

11,000
N.A.
11i 000
9,000

13,000
30,000
B/000
14 / 000
12,000

16,000
N.A.

10,000
N.A.
8,000
N.A.
N-A.

0
0
0
0
0
0
0
0
0
0
0
1
0
1
0
0
0
0
1
1
1
0
0
0
1
0
0
I
1
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
0

0
0

50
0

40
20
10
30
30
100

40
30
50

0
0

20
10
10

5
50
L0
20
20
50
10

0
30
50
100

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
1
1
0
0
1
1
1

10
72
L2
1,2
12
L2
13
L4
22
22
24
25
25
26
27
27
2B

33
34
35
36
36
38
3B
3B
40
40
47
51

Renarks : Colunn (3) | N.A. = not avaiÌable
Column (2) : 0 = no additional source, 1: vith additional source
Colurnn (4)&(5) : 0: not available; 1: availabfe
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Table 4.2 : Collected househofd data per individuaf cell(the housing type D in the urban sett.ing EJ3)
( Continued )

Housel.ìold
size

( person )
(1)

Add it .

sources

(2)

El ectri -
caI bi 1I

(Rp)
(3)

Fl us h ing
toilet

(4)

f,lashinq
rnachine

(s)

Yard
area
( rn2 )
(6)

Nunber
of cars
(unit)

(7 )

Household
consunption
(m3lmonth )

(B)

3

6
3
3
3
6
2
2
2
6
2
4
6
2
4
6
4
4
2
4
4
2
2
4
4
2
5
5
5
5

0
1
0
0
0
1
0
0
0
1
0
1
1
0
1
1
1
1
0
0
0
0
0
0
0
0
1
1
1
1

3,000
8,000
6,000
3,000
4,500
5 / 000
7 ,000
6,000
4,000
4,000
7 ,000

11,000
7, s00
5,000
7,000
7 t 5O0
5,000
5,000
4,500
6,000
8,000
s,000
3,000
8,000
8,000
6,000
6,000
7 ,000

15,000
4, s00

1
0
1
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

10
10
10
10
10
10
10
10
10
10
10

0
l_0
t0

0
10

0
0

l_0
10
10
L0
10
10
10
10
20
20
20
20

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

6
6
6
7
7
B

9
9

10
10
10
10
11
11
11
11
11
L2
L2
L2
13
l-3
14
L4
L4
L5
19
20
20
2L

Remarks : Column (3) : N,A. : not availabÌe
Column (2) : 0 = no additional source/ 1 = vith additional source
Column (4)e(5) ; 0 = not availabte; 1: availabfe
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Table Ã..2 : Co.Llected household data per individuaf cell(the housing type E in the urban setting EJ3)
( Cont.inued )

Renarks : Column (3) : N.A. : not avai.LabÌe
Colunn (2) : 0 = no additional source/ 1: k'ith additionaf sou]cce
Column (4)&(5) : 0 = not availabfe; 1 = avaifabfe

Household
size

( person )
(1)

Addit,
soulces

(2)

Efectri -
ca.L bi 11

(Rp)
(3)

Ffushing
toifet

(4)

Í,lashing
nachine

(s)

Yard
area
( rn2 )
(6)

Number
of cars
(unit)

('7 )

Household
consumption
( n3lmonth )

(B)

5
7
5
5
5
5
4
4
3
5
4
5
4
5
5
5
4
2
5
4
B

4
4
3
5
6
6
5
4
6

1
I
l
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
0
0
L
1
1
1"

1
1
t
1

15,000
10,000

6,000
7,O00

20 ,000
11,000
9,000
7 ,000

15,000
12,000
7,000

30,000
14,000
11/ 000

9/000
6,000

12,000
9,000
7 ,000

20,000
9, 000

12,000
14,000
8,000

N,4..
9,000

11,000
14,000
10,000
15,000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

60
10
10
50
20
10
10
10

5
50
10
15
10
10
20
10
10

0
10
10

0
20
30
20
20
20
20
l_0
L0
50

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
0
0
2
0
0
0
0
1
1
1
0
0
0

6
7
9

10
10
11
L4
14
74
T4
15
15
15
15
L6
T7
77
L7
I7
L7
20
2L
22

22
23
24
24
24
32

B6



Table 4.2 : Collected household data per individuaf ceÌl(the lìousinq type À in the urban setting EJ4)
( Continued )

Household
slze

(person )
(1)

Addir.
sources

(2)

Electri -
cal bill

(Rp)
(3)

FÌushing
toilet

(4)

Was hi ng
nachine

(5)

Yar:d
area
(n2)
(6)

Number
of cars
(unit)

(7)

Household
Consumption
( n3lmonth )

(B)

2
2
2
5
4
6
2
5
B

5
3
6
6
3
6
6

10
I
6
6
5
5
4
5
5
5
7

L2
72

7

1
0
0
0
0
0
0
0
1
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

9,000
6,000
5 i 000
5,000
7 ,000

N.A.
10,000
6,000
6,000
7 ,000

N,A.
2,700

N.A.
7,000
9 i 000
4,000
7 ,50O

20 i 000
11,000
10,000
6,000
5/500
6 / 500
6,000

10 / 000
15 ¡ 000
10,000
N.A.
N.A.
15,000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
50
20

0
0
0
0

30
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1

3
10
10
14
15
16
1B
18
18
20
20
23
23
24
25
26
26
26
27
2B

30
3l_
32
35
36
50
62
65
67

Renarks : Colurnn (3) : N.A. : not available
Co.Lumn (2) : 0: no additional source/ 1: r¡ith additional souloe
Colunn (4)&(5) I 0: not avaifab.Le; 1: avaiÌabte

87



fable Ã..2 : CoÌlected household data pêr individual cetl
(the housing type B in the urban settinq EJ4)
(Continued)

Household
size

( pers on )
(1)

Addir.
sources

(2)

El ectri -
cal biÌ I

( Rp)
(3)

Flushing
toilet

(4)

l{as hi ng
machine

(s)

Yard
atea
(n2)

(6)

Number
of cars
(unit)

(7)

Household
consumption
(m3lrnonth )

(B)

3
3
7

10
7
5
5
7
7
3
7
't
6
5
'7

3
6
4
5
4
B

B

5
5
6

10
10

6
5
4

0
0
0
0
0
1
l-
0
1
0
1
1
1
1
1
0
1
0
1
0
0
0
0
0
0
0
0
0
0
0

30,000
17,000
14,000
15,000
14,000
13,000
10,000
N.A.
23,000
s0i000
19 / 000
15,000

16,000
N.A.
10,000
20,000
N.A.
N.A.

16,000
18, 000
30,000
18,000
N.Ã..

2L,000
50,000
N.A.

14 / 000
20,000
23,000
40,000

1
1
0
1
0
0
0
0
1
1
1
0
1
0
0
1
7
.1

0
1
L
1
0
0
1
1
1
1
1
1

0
0
0
0
0
0
0
0
0
1
0
0
1
0
0
1
1
0
0
0
0
0
1
1
0
0
0
0
1
1

50
40
15

0
15

2
2

15
10
30
30
20
10
50

5
20
10
50
20
20
15
20

0
0

20
20
30
L5
s0
i-5

1
1
0
0
0
l
L
L
0
1
0
1
0
1
1
1
0
0
1
0
1
1
1
7
2
0
0
2
1"

2

17
19
19
20
23
25

26
2B
29
29
31
32
32
32
33
34
36
36

3B
40
4L
42
45
47
47
4B
62
65

Renarks I Cofurnn (3) : N.A. : not avaiÌabte
Colurnn (2) : 0: no additional source? 1: \,,/ith additional source
Colunn (4)e(5) : 0 = not available; 1 = avaitable
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Table A'.2 : CoÌlected househotd data per individuat cell(the housing type C in the urban setting EJ4)
(Continued)

Househo.Ld
size

( person )
(1)

Addit.
soullce s

(2)

El-ectri -
cal bil l

(Rp)
(3)

Flushlng
toiÌet

(4)

Ì,lashing
machine

(5)

Yard
area
(m2 )
(6)

Number
of cars
(unit)

(7)

Household
consumption
(n3lmonth)

(B)

6
4
6
4
4
4
3
3
3
3
5

10
5
5
5
6
6

10
1,4

5
5
I
8

L4
6
6

10
10

9
1B

t
0
1
0
1
1
0
0
1
L

0
1
0
0
0
0
0
1
1
1
1
0
0
1
L

1
1
1
0
1

30,000
25,000
N.À.
10,000
35,000
60,000
1s ¡ 000
20,000
40,000
35,000
50i 000
75l000
60,000
70,000
40,000
N.A.

80,000
30,000
40,000
42 ,00o
20l000
N,A.

60,000
100 / 000
50/000
35 / 000

150/000
60/000
N.À.
N.A.

l
1
I
1
1
1
1
1
1
1
1
0
1
I
1
1
L
0
1
1
1
0
0
1
1
1
1
1
1
1

0
0
L

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
I
1
1
0
0
1
0

50
L20
200
50
130
100
100
80
100
150
400
s0
100
300
200

1000
200
100
50
100
s0
50
100
100
r-00
150
500
L50
200
250

1
0
2
0
0
0
0
0
0
0
2
0
2
0
0
2
2
0
1
0
0
1
1
1
2
2
2
2
2
2

L6
20
20
22

30
31

42
44

46
47
4B
49
49
50
5i
54
54
55
56
57
62
72
77
B6
91
141
354

Renarks : Column (3) : N.A. : not available
Colurnn (2) : 0: no additional source/ 1: with additionat source
Co.lumn (4)&(5) : 0 = not avaitable; 1: avaifable



Table À.2 : CoÌlected household data per individuaL cell(the lìousing type D in the urban setting EJ4)
( Continued )

Household
s ize

(person )
(1)

Addir.
s oulce s

(2)

Electri -
cal bil I

(Rp)
(3)

F1u s hi ng
toilet

(4)

l,iashing
machine

(s)

Yard
area
( rn2 )
(6)

Number
of cars
( unit)

(7 \

Household
consumpLion
(m3lmonth )

(8)

6
2
2
5
4
4
4
4
3
3
4
4
4
4
5
4
6
4
5
3
4
6
6
5
6
6
1
7
5
4

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

17,000
6,000
5, 000
8,000
5,000
6,000
4,500
7,000
4 i 000
6,000
4,000
7 ,000
6,000
7 ,000
s,000
3,000
s,000
4,500
7,500
3,500
8,000
6,000
8,000
7 / 000

14,000
9,000
7 ,500
9,000

N.A.
5,000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

10
0
0

10
0

10
10
10
10
10

0
0

10
10
10
10
10
10
10

0
5

10
t0
10

0
0

10
l_0
10
20

1
0
0
L

0
0
0
0
0
0
0
0
0
0
1,

0
0
0
1
1"

0
0
0
1
0
0
0
0
1
0

B

B

B
9
9

10
12
L2
13
13
13
L4
15
15
1B
18
18
1B
19
21,
23
26
26
30
32
33
34
35
37
51

Remarks : Cofumn (3) : N,A. = not avaiÌable
Column (2) : 0: no additional source, .1 : with additiona.I source
Column (4)e(5) : 0 : not avaiiable; 1 = available
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Table 4.2 | Collected househofd data per indlviduaf cell
(]-he housinq type E in the urban setting EJ4)
( Continued )

Renarks : Colunn (3) : N,A. : not available
Co.Lumn (2) : 0: no additional source/ 1= \rith additional source
Colunn (4)e(5) : 0 = not available; 1= avaiÌabÌe

Household
size

( person )
(1)

Add ir .

sources

(2)

Electri -
cal bi ll

(Rp)
(3)

F.Luslìing
t.oi l et

(4)

Ílashing
machine

(s)

Yard
area
(m2)
(6)

Number
of cars
(unit)

(7)

Household
consunption
( n3lrnonth )

(B)

7
2
5
2
3
3
2
7
3
5
3
2
4
4
2
4
6
3
6
3
2
2
4
4
3
3
5
5
6
6

0
0
L
0
1
1
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
1
1
0
0
1
1
0
0

9,000
15, 000
20,000
N.A.

18, 000
14,000
N.A.
24 ,000
N.A.
12 ,000
N.A,

9,000
13,000
17,000
13,000
13,000
21 , 000
12 ,000
15,000
10,000
30/000
19,000
13,000
20,000

7 ,000
6,000

15,000
11,000
17 ,000
20,000

0
1
0
1
1
1
1
0
1
0
1
0
1
1
0
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
1
1
1
0
0
0
0
0
0
1
1

40
50
70
40
50
s0
30
50
100
50
40
100
50
100
50
60
100
15 0
70
40
BO
40
50
100
40
13 0
13 0
90
100
60

0
0
1
0
1
L
0
0
1
l
I
1
0
0
1
0
0
1
0
t
1
1
0
0
0
0
1
1
1
1

11
13
13
I4
T4
15
15
L6
19
19
20
2L
2I
2L
23
25
25
26
26
27
28
30
32
33
36
3B
47
50
50
51



Table .A.2 : Colfected househofd data per individual cell(the housing type F in tlÌe urban setting EJ4)
( Continued )

Household
size

( person )
(1)

Àddit.
sources

(2)

Electri -
cal bi 11

(Rp)
(3)

Flushing
toilet

(4)

tiashing
machine

(s)

Yard
area
(m2 )
(6)

Number
of cars
(unit)

(7)

Househofd
consunption
( m3lmonth )

(8)

1
1
2
2
2
3
3
3
3
3
3
4
4
4
3
3
3
B

5
5
5
4
B

4
6
6
6
4
4
4

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
L
0
0
0
0
0
0
0
0
0

10,000
s,000

20,000
15,000
19 / 000
23 / 000
18,000
13,000
10,000
21" ,000
1s,000
40,000
35,000
20,000
N.Ä.
N.A.

20,000
35,000
N,A.

23,000
N.A,

25,000
N.A.
N.A,

17,000
45,000
N.A,
N.A.

19,000
N.À-

1
I
I
1
1
1
1
1
l
1
1
l
l_

1
1
l_

1
7
0
0
0
1
1
1
1
1
1
1
1
1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
L

0
1
0
0
0
1
1
1

150
200
200
15 0
150
100
100
3 00
L50
100
100
250
100
50
200
100
100
200
100
100
200
15 0
150
150
150
100
200
150
300
15 0

0
0
1
t
l_

0
0
0
0
0
0
l
1
1
1
1
1
1
2
2
2
2
1
2
1
1
1
2
2
2

6
6

1B
19
19
2I
23
24
24
25
25

26
27
32

33
39
43
43
45
45
45
57
58
5B
60
65
68
75

Remarks i Column (3) ; N.A. : not available
Cofumn (2) : 0 = no additional source, 1: with additional souroe
Column (4)&(5) : 0 = not available; 1 : availabfe
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Table 4.2 : CoÌ.lected household daLa per individual cell(the housing type A in the urÌlan setting I,U1)
( Continued )

HouselìoÌd
size

( person )
(1)

Àddft.
sources

(2\

El-ectri -
caÌ bi 11

(Rp)
(3)

Fl-ushing
toilet

(4)

l,iashing
machine

(5)

Yard
area
(n2)
(6)

Number
of cars
(unit)

(7)

Househofd
consumption
( m3lnonth )

(B)

3
6
5
4
4
5
5
B

6
3
5

10
5
5

10
7
6
4
6
9
3
4
6
6
4
7
6

10
5
6

1
1
1
0
0
1
0
1
1
0
0
1
0
0
1
t_

1
l_

0
1
0
0
1
L
0
0
0
1
1
L

7,000
N.A.
6,000
5,000

N.A.
8,000
7,000
4,000

4/000
N.A,
N.A.

6,500
N,A,
14,000
N.4..
N,A,

8i000
3,500
5,000

N.A.
4,000
5/000
10 / 000

7 ,000
13,000
5/000

11,000
5,000

3 ¡ 500
7,000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0

15
0
0
0
0

100
0

20
0
0

10
0

10
30

0
0

10
0

150

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1,

0
0
0
0
0
0
2
0
0
0
0
0

5
6
7
B

9
9

10
10
10
11
11
1l
1,3
I4
L4
L5
15
17
L7
I7
1B
1B
20
22
23
23
23
24
25
39

Rema.nks : Column (3) | N.A. = not avaifabte
Colunn (2) : 0 = no additional source, 1: with additionaf source
Column (4)&(5) : 0 = not available; 1: avaifable
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Table 4.2 : CoÌlected househofd daLa per individual ceÌl
(the housing type D in Lhe urban setting WJ1)
( Continued )

Household
size

( person )
(1)

Addit..
sources

(2)

Electri -
cal bitt

(Rp)
(3)

FÌushing
toilet

(4 )

Washing
machine

(s)

Yard
area
(m2)
(6)

Nunber
of cars
(unit)

(7 )

Household
consumption
( rn3lnonth )

(B)

4
2
2
3
4
3
3
3
3
3
4
4
5
5
3
5
3
5
3
4
4
7
7
4
4
3
6
6
1
7

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

6,000
6, s00
s,000
5,000
8,000
6,000

N.A,
N.A.

7i000
6, 000
s,000
3,000
6,000
7,000

6,000
6, 000

7,000
s,000
5, 000
7,000
9,000
6, 000
8,000
6,000
5, 000
4,500
5, 000
s, 000
7,000
7,000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
t_0
10
10
L0
10
1,0
t0
10
10
10

j
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

5
7
't
B

I
9

11
11
11
11
12
L2
T2
12
13
T4
74
L4
15
15
L6
16
I7
L7
17
19
L9
19
22
22

Renarks : Column (3) : N.À. : not available
Column (2) : 0: no additional source, 1: r,¡ith additional sour(]e
Column (4)e(5) :0 = not availabfe; 1= availabÌe
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Table zl.2 : Collected household data per indlviduat celf(the housing type A in t.he urban settinq WJ2)
( Continued )

Renarks : Column (3) | N.A. = not availabfe
Column (2) : 0: no additional source, 1 = vith additional source
Colurnn (4)&(5) : 0: not avaifab.le; 1 = available

Househofd
s ize

( person )
(1)

Addit.
sources

(2)

Electri -
cal bill

(Rp)
(3)

F.Lushing
toi1et

(4)

I,iashing
nachine

(s)

Yard
area
(n2 )
(6)

Numberî
of cars
(unit)

(7 \

Househofd
consumption
( m3lmontlì )

(B)

6
2
'7

7
4
3
4
6
4
3
6
4
6
5
3
5
4

20
5

11
5

11
5
7
7

14
I4

3
6

I2

1
L
0
0
0
0
0
1
0
0
1
0
L
0
0
0
0
1
0
1
0
1
0
0
0
1
0
0
0
0

1

1

N

N
1

1

9
6
9
9
9

15
15

5
11
10

B

5
20
20

000
000
000
000
000
000
000

000
000

000
000
000
500
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

50
10

0
0
0
5
0
0
0

10
0
0

10
0

20
0
2
0
0
0
0
0
0
0
0

10
100
150

0
10

0
0
0
0
0
0
l
0
0
0
0
0
0
0
0
0
1
0
1
0
2
0
2
0
0
0
0
0
0
0

4
B

10
11
12
13
13
14
15
16
T7
19
2L

22
23
23
23
24
24
24
24
25
26
26
27
27
31
33
4L
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Table A',2 : Co.Lfected household data per individuaf cell(the housing type B in the urban setting WJ2)
( Conlinued )

Remarks : Colunìn (3) : N.A, : not available
Colunn (2) : 0: no addÍtional source/ 1= vit.h additiona.l source
Column (4)&(5) : 0 = not avaiÌable; 1 : availabfe

Household
size

( person )
(1)

Addir.
sources

(2)

Electri -
caI bil l

(Rp)
(3)

Fl-ushing
l-Õilet

(4)

I,iaslìinq
machine

(5)

Yard
area
(m2 )
(6)

Nunber
of cars
(unit)

('1 \

Household
consumption
( m3lrnonth )

(B)

1
1"

6
10

B

B

4
I
4
5
5
5
5
7
5
7
4
6
3
4
3
4
3
4
5

10
9
9
6
6

1
1
1
1
1
l
0
1
0
0
1
1
l-
0
1
0
L
1
l-
1
0
1
0
1
L

0
0
0
0
0

N.À.
8,000
N.A.
30,000
N,A.
15,000

17 / 000
10i 000
N.A.

6,000
15,000
16 / 000
10,000
16, 000
12,000
20,000
11,000
1B/ 000
10,000
26 , O00
15/000
10,000
10,000
13,000
18 / 000
18,000
15,000
19 / 000
20l000
17,000

0
0
0
0
1
0
0
0
0
0
0
0
0
1
0
1
0
0
0
0
0
0
0
0
0
1
0
0
1
1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1

4s0
50

0
0

200
30
50
10
50
10
300
20
30
20
50
40
30
10
20
20
50
20
50
50
15
50
40
20
30
50

0
0
1
1
2
0
0
0
0
l-
0
1
1
l
l
1
0
L
0
2
0
2
0
0
0
0
0
0
1
1

5
5
6
B

L2
L2
15
15
15
1"6
L'7
77
1B
1B
19
20
2L
24

25
26
2'7
2'7
28
36
3B
50
51
56
6L
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Iable 4.2 | Collected household data per individuaf cell
(the housing Lype D in the urban setting WJ2)
( Continued )

Household

( pers on )
(1)

Addir.
sources

(2)

Electri -
cal bill

(Rp)
(3)

Ffushing
toifet

(4)

Was hing
machine

(5)

Yard
area
( rn2 )
(6)

Number
of cars
(unit)

(7)

Household
consunption
(rn3lmont.h )

(B)

5
2
2
3
3
3
5
6
5
5
3
5
4
6
4
4
6
6
5
5
6
6
4
9
7
7
9
5
5
6

0
0
0
0
0
0
1
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

N
L

6

10
7
5
4

13
7

23
7

72
6

15
9

L4
11

000
000
000
000
000
500
000

000
000
000
000
000
000
500
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

10
10
10

0
0
0

10
10
10
10
10
10
10
10
20
20
10
10
10
10
10
10
200
10
10
10
10
10
10
10

0
0
0
0
0
0
0
0
0
L
0
L
l
0
0
0
0
0
0
0
0
0
0
0
0
0
0
l_

2
0

5
6
7

10
10
1l
11
12
12
L2
I2
I2
t_5
16
18
t_B

19
19
20
20

23
25
25
25
26
27
32
44

Renarks i Colunn (3) : N.A. = not available
CoÌumn (2) : 0 = no additional source/ 1: with additiona.L source
Co.lurnn (4)&(5) : 0 = not avaiÌable; 1= avaiÌabfe
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Tatrle A'.2 : Co.Ilected household data per lndividuaf cell
(tlìe housing type A in the urban setting tùJ3)
( Continued )

Household
síze

(person )
(1)

Addit.
sources

(2)

El-ectri -
cal bi 1L

(Rp)
(3)

Flushing
tolÌet

(4)

IVas hi ng
machine

(5)

Yard
area
(n2)
(6)

Number
of cars
(unit)

(7)

Household
consunption
( rn3lmonth )

(B)

7
7
7
4
4
4

7
4
6
6
6
6
6
6
6
6
6
6

13
6
6
6
6
6

13
6

13
13

6
6

1
1
1
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
1
0
1
1
0
0

N.À.
6, s00
7 ,500
6,000
N.A,
4,000
N.A.
4,500
14,500
14, s00

6, 000
6,500

N.À.
N.À.
s / 500
7 ,000
6,s00
5, 000

13,000
s,000
8,000
s,000
7 ,000
9,000
6,000
4,s00

11,000
9,000
5,000
5,000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

10
10

5
0
0
0
0
0

10
75
15

0
0
0
0
0

10
l_0

0
10
L0
10
20
L5
15

0
30
20

0
10

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

7
10
L2
L2
T2
13
13
14
2L
2L
23
23
24
25
26
26
27
2B
28
28
30
31
32
33
34
35
36
39
44
50

Renarks : Column (3) : N.À. = not available
Column (2) : 0 = no additional source, 1= vith additional source
Column (4)e(5) : 0: not availabfe; 1: availab.Ie
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Table A'.2 i Collected household data per individual celf
(the housing type B in t.he urban setting WJ3)
( Continued )

Household
size

( person )
(1)

Addit.
s ou rces

(2)

Elect ri -
cal bill

(Rp )
(3)

F.Lushing
tolÌet

(4)

tlashing
nachine

(s)

Yard
area
(n2 )
(6)

Nunber
of cars
(unit)

(7 )

Household
consumptlon
( m3lnonth )

(B)

?
5
7
5
5
7
6
4
6
4
6
6
6
4
6
6
5
5
6
6
4
5
4
'7

't
7
7
9
9
9

1
0
1
0
0
1
0
0
0
0
0
1
1
0
1
0
1
1
0
0
1
1
1
0
0
0
1
1
1
1

14 / 000
12 / 000
6,000
5,000

15,000
14,000
23,000
12,000
19,000
13 / 000
14 i 000
11,000
1.1/ 000
10,000
15i 000
10,000
9,000

16,000
14,000
13,000
11,000
13,000
17 / 000
15,000

7 ,50O
7 ,500
9,000

18,000
83,000
23 ,000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
1

30
10
20

0
30
30
50
20
20
15
30
30
450
10
50

0
10
20

0
0

40
20
r_00
20
20
20
20
50
150
25

0
0
0
0
0
0
1
1
1
L
t
0
0
l_

0
0
0
0
0
0
0
0
0
0
0
0
0
2
2
2

20
22

23
25
2B
30
32
32
32
33
34
35
35
35
36
36
37
37
3'7
38
39
43
47
4B
49
54
57
5B
59

Renarks : Column (3) : N.A. : not available
Colurnn (2) : 0: no additional source, 1: !¡it.h additlonal souroe
Column (4)&(5) :0 = not availab.le; 1= available
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Table 4,2 : Collected househofd data per individual cetl
(the housing type C in the urban settlng WJ3)
( Continued )

Household
size

(Person )
(1)

Àddit.
sources

(2)

Electri -
ca1 bil I

(Rp)
(3)

Flushing
toilet

(4)

I^las h i ng
machine

(s)

Yard
area
(m2 )
(6)

Number
of cars
(unit)

(7)

Household
consumption
( n3lmonth )

(8)

B

B

4
B

4
4
B

6
6
6
6
5
6
5
6
6
9
5
6
5
9
9
9

11
10
1t
11
13
T2
14

1
L

1
1
1
1
1
0
0
0
0
I
0
L
0
0
L
1
0
1
1
1
1
t
1
1
t
0
0
0

30 / 000
60,000
N.A.
30,000
25 ,000
30,000
25,000
N,A.

23 / 000
s0 i 000
N.A.
35,000

40,000
40,000

35,000
N.A.
40 / 000
25,000
N.A.
30,000
65 / 000
s0,000

200,000
45,000
40,000

100,000
50,000

300/000
s0,000
70,000

0
0
1
0
1
1
0
1
1
1
1
1
1
1
l_

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

0
0
0
0
0
0
0
1
1
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1"

1

150
200
200

1000
150
100
300
r.0 0
250
100
100
300
100
100
200
100
100
100
100
15 0
100
150
r_00
100
200
200
300
500
300

1000

1
1
1
1
L

1
l_

i-
1
1
1
0
1
0
1
1
2
0
1
0
2
2
2
2
2
2
2
2
2
2

29
33
37
3B
39
40
43
44
46
4B
50
50
51
53
53
53
53
54
55
55
56
5B
59
131
13 3
139
14 8
18 3
203
266

Rernar:ks : Co1unn (3) | N.A. : not. avaifable
Colunn (2) : 0: no additionaf source/ 1: rsith additlonat source
Column (4)&(5) :0 = not available; 1= available



Table 4.2 : Collected household data per individual cetl(the housing type D in the urban setting WJ3)
( ConLinued )

Household
size

( person )
(1)

Addir.
sources

(2)

El ectri -
cal bill

(Rp)
(3)

Flushing
toi 1e t

(4)

l.tashing
machine

(s)

Yard
area
(m2 )
(6)

Number
of cars
(unit)

(7 )

Househofd
consunption
(m3lmonth )

(B)

3
3
5
4
4
5
5
5
2
4
5
4
2
5
4
4
3

6
6
7
B

7
B

3
4
4
I
B

7
'1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

7 ,000
7 ,000
5,000
4,000
6,000
7,O00
8,000
6,000
3,000
7,000
4,000
6,000
4,500
4,500
6,000
7 i 000
8,500
4,500
6,000
'7 , O00
6,000
4,500
6,500
s,000
6,000
s,000
7,000
9,000

13,000
9,000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

10
10
10
10
10
10
10
l_0
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
1,0
10
10
l_0
10
10
L0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
0
0

7
B

I
9
9

10
15
15
16
16
1,6
I7
I7
L?
L9
20
2L
21,
21
22
22
22
23
23
24
24
30
3l_
37
3B

Renarks i Column (3) : N.A. : not avaiÌable
Column (2) i 0: no additional source, 1= with additionaf source
Column (4)e(5) : 0 = not available; 1 = avaifable
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Table 4.2 : Collected household data per individual cell
(the housing type E in the urban setting WJ3)
( Continued )

Renarks : Column (3) : N.A. : not available
Column (2) i 0: no additional source, 1: \.¡ith additiona.l source
column (4)&(5) : 0: not available; 1: available

Household
size

( person )
(1)

Addir.
soulces

(2)

El,ectri -
ca1 bill

(Rp)
(3)

Fl-ushing
Loilet

(4)

l,lashing
machine

(5)

Yard
area
(m2 )
(6)

Number
of cars
( unit)

(7 \

Household
consumption
( rn3lnonth )

(8)

4
4
4
4
3
4
3
4
3
2
2
2
3
3
4
4
3
3
3
3
3
3
3
3
3
3
5
5
5
3

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

14,500
8,500

25,000
s,000

15,000
1s,000
14,000
l_3,000
r-7,000
12 ¡ 000
11,000

9i000
17,000
12,000

9/000
14,000
15,000
14,000
4,000
8,000

11,000
18,000
21,000
16 / 000

6i000
19,000
11,000
16,000
2L , 0O0
25 , OOO

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

50
50
50
50
30
50
30
50
30
20
10

5
10
10
50
50
10
30
30
30
30

5
30
30
30
50
50
50
50
50

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
1
1
1

I
9

10
L2
72

13
13
14
L4
14
15
15
15
15
L6
I6
16
L7
I7
23
24
25
27
27
30
3L
32
32
33

L02



Table À.2 : Coltected househotd data per individual cell(the housing type F in the urban setting WJ3)
( Continued )

Househofd
size

( person )
(1)

Addit.
sources

(2)

E.Lectri -
cal biII

(Rp)
(3)

Flushing
toi Iet

(4)

l,Ias hi ng
machine

(5)

Yard
area
(n2)
(6)

Number
of cars
( unit)

(7 )

Hou s eho.L d
consunptlon
(n3lrnonth)

(B)

2
2
2
2
2
7
7
3
7
3
3
3
3
7
'7

7
7
7
7
7
5
5
9
5
9
9
5
9
9
5

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

23,000
17,000
13,000
14 i 000
19,000
40i000

100,000
30,000
80,000
40,000
35,000
24 ,000
25 / 000
N.A.
s0,000
40/000
s0 i 000
25 ,000
30,000
30,000

23 ,000
N.A.

60, 000
40,000
N.A.

35,000
N,A.

40,000
N.Ã.

31,000

I
1
1
L
1
1
l
l
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
l_

1
1
l_

1
1
1
1
1
1
1
1
1
1
1

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
r-00
r00

0
0
0
0
0
l-
1
1
l
1
1
1
t_

L

1
1
1
1
t
L

1
t
L

1
L

1
1
1
1
1

19
L9
20
21
21
2B
31
33
33
34
34
37
3B
39
41,
43
46
48
52
54
65
69
69
73
75
77
7B
7B
81
B4

Renarks : Column (3) : N,A. : not avaiÌable
Column (2) : 0: no additional source, 1= with additional souroe
Column (4)&(5) ; 0 = not available; 1 = available



Table 4,2 : Collected household data per individuaÌ cell
(the housing type A in tÌìe urban sett.ing WJ4)
( Conl-inued )

Household
size

( person )
(1)

Addit.
sources

(2)

Electri -
cal bil l

(Rp)
(3)

Flushing
toilet

(4)

I'lashing
rnachine

(5)

Yard
area
(n2 )
(6)

Numll er
of cars
( unit)

(7)

Household
consumption
( m3lmonth )

(B)

B

7
4
6
3
2
6
3
4
7
6
6
9
6
6
5

T2
6
6

10
7
7
B

B

11
4
B

4
7
B

0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
1

10,000
7,000
8,000

N.A.
7,000
4,000
6,000
5,000
4,000
8,000

13,000
18,000
13 ¡ 000
7,500
'1 , so}
7 / 000

12,000
7,000
9/000
9,000

13,000
15,000
7,O00
9,000

N.A.
30,000
s,000

N.A.
20,000
11,000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

5
0
0
0
0
0

10
0
0
0
0
0
0
0
0
0
0
0
0

275
10

5
0
0
0
5
0
0
0
2

0
0
0
0
0
0
0
0
0
0
1
I
0
0
0
0
0
0
0
0
L

L
0
0
0
0
0
0
1
0

72
15
I7
1"7

19
19
22
24
25
27
27
2l
27
27
2B
,q
31
33
33
33
33
34
35
39
40
4L
47
42
59
59

Rernarks ; Column (3) : N.A. : not available
Column (2) : 0 = no additional source/ 1: vith additj-onal source
Colunn (4)&(5) : 0 = not availab.le; 1: available
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Table 4.2 : Collected househotd data per individual ceff(the housing type B in the urban setting I,¡J4 )
( Continued )

Renarks : Column (3) : N,A, = not available
Colunn (2) : 0 = no additional source, 1= with additional_ source
Column (4)&(5) : 0: not avaifab.Le; 1= availabfe

Household
size

( person )
(1)

Addir.
sources

(2\

Electri -
cal bi l1

(Rp)
(3)

F.Lushing
toilet

(4)

I,lashing
machine

(5)

Yard
area
(n2 )
(6)

Number
of cars
(unit)

(7)

Househofd
consumpt.ion
( m3lrnonth )

(B)

6
2
4
6
4
5
7
5
B

7
6
5
5
7
7
5

10
6
7
I
7
5
B

I
I
B

5
5
B

T2

1
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
1
1,

0
0
0
0
0
1

9,000
20,000
15,000
11,000
20,000
15,000
1s ¡ 000
60,000
10,000
25 ,000
N.A.
1s,000
15,000
20,000
8,000

10,000
N,A.
N.A.
35,000
15/000
25 , O00
50,000
40/000
23 ,000

17,000
N.A.
20,000
9i000

20 , 0o0
30,000

1
1
0
0
1
1
0
1
0
0
1
1
1
1
0
0
0
0
0
1
0
0
1
1
.1

L
0
0
L
0

1
0
0
0
0
0
0
1
0
0
1
0
0
1
0
0
0
0
0
0
0
0
0
0
1
1
0
0
1
0

15
50

5
20
10
10
40
20
10
50
25
20
20
l_0

0
20

0
400
50
10
30
L5
30
30
70
70

0
t0
70
800

L
0
0
0
0
0
1
1
0
1
2
0
0
0
0
0
2
l_

t
l_

L
t
1
l_

1
1
0
0
0
2

16
16
L9
20
20
2I
22
27
27
29
30
3l
3l_
3L
33
33
39
39
44

46
47
47
47
47
47
49
52
54
10'7
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Table 4.2 : Collected household data per individuat celf(the housÍng type C in the urban setLing WJ4)
( Cont.inued )

Househofd
sÍze

(person )
(1)

Àddit.
sources

(2\

E.L ectr i -
cal bi ll

(Rp)
(3)

Flushing
toifei-

(4)

Washing
machine

(s)

Yard
area
(n2 )
(6)

Number
of cars
(unil-)

(7t

Household
consumption
( m3lnonth )

(B)

3
3
2
3
3
5
6
3
B

4

B

5
4
6
7
9
5
9
I
5
5
5
5
9
5
9
5
9
5
5

I
1
I
I
1
1
1
1
0
0
0
0
0
0
0
1
0
1
0
0
0
0
0
L
0
1
0
1
0
0

15,000
25,000
20,000
30/000
25,000
45 / 000
30,000
25,000

40,000
40,000
N.À.
50,000
40/000
30/000
N.A.
N.A.
N.À.
40,000

50i 000
N.À.

30,000
25,000
4s,000

30,000
30,000
60,000
50,000
30,000
60,000
60,000

1
1
1
1
1
1
1
1
1
l-
L
L
L

1
l_

1
1
l_

1
1
L
1
l-
1
1
l_

1
1
l_

L

0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
0
1
0
1
0
0

200
150
300
150
200
50
150
100
100
150
200
50
100
200
1s 0
100
r.0 0
100
r.0 0
r.0 0
250
300
300
500
100
1s0
250
250
150
150

0
0
0
0
0
0
0
0
2
1"

2
l_

1
l
2
2
1
2
2
1
l-
1
L
2
2
2
2
2
2
2

24
25
26
27
2B

29
29
35
40
42
42
44
44
47
54
56
5B
59
62
63
63
63

65
65
69
72
74
'79

Remarks : Colunn (3) : N.A. = not availab.Le
Column (2) : 0: no additionaÌ sourceT 1: \,/ith addii_ional source
Colunn (4)e(5) : 0 : nol_ avallabÌe; 1 : availabl,e



Table 4.2 : Coffected househotd data per individual ceII
(the housing type D in the urban setting WJ4)
( Cont lnued )

Hou sehold
size

( person )
(1)

Addit.
sources

(2)

El ectri -
cal bil I

(Rp)
(3)

Flushing
toilet

(4)

t'lashing
nachi ne

(s)

Yard
area
(n2)
(6)

Numller
of cars
(unit)

(7 \

Household
consumPtion
( m3lnontlì )

(B)

5
5
3
5

72
5
4
5
'1

2
7
5

I2
2
4
4
5
5
3
B

B

I
6
6
6
5
5
9
9
9

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

8,000
s/000
6, 000
7,000

30,000
16,000
s,000
7,000
6,000
4,000
9,000
9, 000

13,000
5 / 000

11, 4 00
7,000
7,000
9, 000
4,500

15,000
L2 ,000
15,000
12,000
L2 ,000
8,000

11,000
17, 000
20,000

7 ,000
20, 000

0
0
0
0
0
0
L
0
0
0
0
0
0
0
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1
1
0
0
0
0
0
0
0
0
0
1
0
0
0
0
1
1
0
0
0
0
1
1
1
0
0
0
0
0

5
20

0
5
0

10
0

10
5

10
10
20
10
30

0
0

15
5
0

10
5

10
15
10

5
5
5
5
0

10

0
0
0
0
0
0
0
0
0
0
0
I
0
0
0
0
1
l
0
0
0
0
0
0
0
0
0
2
2
2

10
11
L2
I7
I't
1B
19
19
t9
20
20
20
20
27
2L
22
22
22
24
27
2B
30
30
31_

32
35
36
52
57
50

Remarks : CoÌumn (3) : N,A. : not availabfe
Colunn (2) : 0 = no additional source, 1= vith addit.ional souroe
Column (4)&(5) : 0 - not avaj-.Lable; 1 = avaitatrÌe
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Table A'.2 | Colfect.ed househoÌd data per indivÍdual celf
(the housing type E in the ur.llan setting WJ4)
( Continued )

Household
size

( person )
(1)

Addir.
s ource s

(2)

Electri -
cal biÌÌ

(Rp)
(3)

Fl-ushing
toÍlet

(4 )

I,lashing
machlne

(5)

Yard
alea
(n2 )
(6)

Number
of cars
(unit)

(7 \

Household
consunption
( m3lrnonth )

(B)

4
4
4
4
5
4
4
4
5
6
5
6
6
6
5
5
5
5
4
4
5
4
5
4
5
5
5
5
5
5

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

9,000
13,000
6,000

16,000
9, 000

10,000
12,000
11,000

21,000
22 , 000
N.A.

9,000
17,000
1s,000
10,000
11,000
16,000
15,000
1s,000

9, 000
15, 000

L2 ,000
13,000

16 / 000
14,000
20,000
20 / 000
16,000
12,000
27 , OOO

0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
1
1
0
0
0
0
0
0
0
0
0
0
0
0

0
1
0
0
0
1
1
1
0
0
0
0
0
0
1
L

1
1
0
0
0
0
0
0
0
0
0
0
0
0

15
20
15
20
10
40
30
20
20
25
20
15
15
30
15
20
30
15
30
10
20
10
30
20
20
20
10
40
20
50

0
1
0
0
0
1
1
l_

1
0
1
0
0
0
1
1
1
1
1
1
1
1
1
1,

0
0
0
1
1
t_

7
10
11
72
I6
16
1B
l_B

23
23
23
23
24
25
26
27
2B
28
31
32
33
33
33
34
35
51
66
69
77

Remarks : Column (3) : N.A, = not available
Colunn (2) : 0: no additional source, 1= with additional source
Column (4)&(5) :0: not avaifable; 1= avaifable
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Table .A..2 : Coflected housel.ìofd data per indlvidual ceff
(the housinq type F in the urban setting WJ4)
(Continued)

Housel'ìold
size

( person )
(1)

Ädd it. .

sources

(2\

El ectri -
cal bi Il

(Rp)
(3)

Flushing
toilet

(4)

t¡ashing
rnachine

(5)

Yard
area
(m2 )
(6)

Number
of cars
(unit)

(1)

Househofd
consunption
( m3lmonth )

(B)

5
2
3
4
3
5
3
5
3
6
3
6
3
5
5
5
7
5
8
3
7
I
6
I
7
9
7
10
7
6

1
0
0
0
0
0
0
1
0
0
0
0
0
1
L
i.
0
1
0
0
0
0
0
0
0
0
0
0
0
0

N.A.
25 ,004
N.A,

15,000
N.A.

20,000
30,000
N.A.
30,000
17,000
35,000
25 , OO0
25 , O00

55,000
35/000
N.A.
45,000

40,000
30,000
20,000
50 / 000
25,000
60,000
2s / 000
s0,000
20,000
40,000
30,000
4s,000
25,000

1
I
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
L

1
1
'J"

1
1

0
1
1
L

1
L
l_

0
1
i-
L
1
1
0
0
0
0
0
0
1
0
0
0
0
1
1
1
1
1
1

100
40
40
40
BO
100
50
100
200
t_50
70
70
70
200
250
100
60
15 0
250
200
300
l_50
t 50
200
150
40
100
L50
80
100

1
1
1
1
1
L
1
1
1
L
L
1
1
1
1
1
1
1
1
L
1
1
1
1
2
2
2
2
2
2

L6
22
22
23
23
23
25
29
29
29
30
32

33
34
35
35
36
3B
38
39
4L
44
46
55
58
62
96
110
L16

Renarks : Column (3) : N.A. : not avallable
Column (2) : 0: no additional source, 1= vith additlonal source
Column (4)e(5) : 0 = not avallaLrfe; 1= avaitable
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Append.ix B



Table 8.1 : Test of fit model !¿ithout interaction
among factors of CLASS/ PERSON, AND
SOURCE for Malang, s samples.

DEGREES OF FREEDOM : 137
PEARSON CHI-SQUARE = 3L1 .22 PROBABILTTY = .000
LIKELIHOOD RATIo CHr-SQUARE = 2L8.43 PROBABILITY = .000
RAFTERY BIC = -493.00
INDEX OF DISSIMILARITY = 39.99



Table 8.2 : Matrixes of Tukey/s pairwise comparison
probabilities per individuaf towns

(a) W.Tl ( Arj awinangun )

USING LEAST SQUARES MEANS ,

POST HOC TEST OF 'per capita consumption,
USING MODEL MSE OF .150485 WITH 49. DF.

AD
A 1.000
D 0.800 1.000

(b) wJ2 ( Sumedang )

USTNG MODEL MSE OF .1.96774 V]ITH 73. DF.

ABD
A 1.000
B 0. 036 1. 000
D 0 .429 0 .002 l_. 000

(c) W,T3 (cirebon)

USTNG MODEL MSE OF .J.16470 WTTH 164, DF.

ABCDEF
A 1.000
B 0.000 1. 000
c 0 .000 0.0s5 t_. 000
D 1.000 0. 000 0.000 1.000
E 0.036 0 .250 0. 000 0 . 0s6 1.000
F 0 .000 0.014 0 . 961 0 .000 0 .000 1.000

(d) wJ4 (Bogor )

USTNG MODEL MSE OF .139761 WITH 163. DF.

ABCDEF
A 1.000
B 0.788 1.000
c 0 .000 0.000 l_.000
D 0 .r24 0. 002 0.000 1.000
E 0.995 0.501 0.000 0.373 l-.000
F 0.009 0 .221 0.301 0.000 0 .003 1. 000

t1i.



Table 8.2 : Matrixes of Tukey/s painrise comparison
probabifities per individuaf towns (continued. . )

(e) E,rl (Mangfi )

USING MODEL MSE OF ,744444 IÑTTH 51. DF.

AD
A 1. 000
D 0. 883 1. 000

(t) EJ2 ( Sitobondo )

USING MODEL MSE OF ,145199 WITH 107. DF.

ABDE
A 1.000
B 0.063 1.000
D 0. 552 0 .001 l_,000
E 0.059 0.468 0.023 1.000

( g ) E,I3 ( Pas uruan )

USING MODEL MSE OF ,170041 WITH 108. DF.

ABDE
A 1.000
B 0.041 l-.000
D 0.344 0.000 1. 000
E 0.052 0 .2L4 0,01-B 1_.000

1L2



Table B. 3 : Matrixes of Tukey/ s pair\.,/ise
comparison probabilities per individual
housing types

(a) Type B

USING LEAST SQUARES MEANS.
POST HOC TEST OF 'per capita consumption,
USING MODEL MSE OF .160059 WTTH 164, DF.

To\^/n EJ2 E,I3 EJ4 WJ2 WJ3 WJ 4
EJ2 1.000
EJ3 0. 601 1.000
EJ4 0 .001 0 .2L4 1. 000
wJ2 1.000 0.677 0.003 1.000
wJ3 0. 000 0 .118 0 . 999 0.001 1.000
wJ4 0.027 0.7+3 0.917 0.057 0.908 1.000

(c) Type C

USTNG MODEL MSE OF .066942 WITH 76. DF.

Town EJ4 WJ3 WJ4
EJ4 1. 000
wJ3 0.789 1.000
I4J4 0. 814 0 .997 1.000

(d) rype D

USING MODEL MSE OF .138696 WITH 223. DF.

Town EJ1 EJ2 EJ3 E,f 4 WJ1 VtJ2 WJ3 WJ4
EJ1 1.000
ÐJ2 0.973 1.000
EJ3 0 .773 1.000 L.000
EJ4 0.998 0.L22 0.190 L.000
wJl 0.929 1.000 1.000 0.040 l-.000
\'tJ2 1.000 0.837 0.831 0.897 0.638 1.000
wJ3 1.000 0.407 0.494 0.999 0,200 0.997 1.000
wJ4 0 .666 0.000 0.002 0 .629 0.000 0.037 0 .233 1.000



Table B. 3 : Matrixes of Tukey / s paiT\.vise
comparison probabilities per individual
housing types (continued )

(e) Type E

USING MODEL MSE OF .158834 WITH 138. DF.

TO}¡N EJ2 EJ3 EJ4 WJ3 WJ4
EJ2 1.000
EJ3 1.000 1. 000
EJ4 0.007 0.067 1.000
wJ3 0 .997 1. 000 0.019 1.000
w.r4 0.020 0.472 0.967 0.L28 1.000

(f) rype F

USTNG MODEL MSE OF .075225 WITH 78. DF.

To\,¿n EJ4 WJ3 WJ4
EJ4 1. 000
wJ3 0. 603 1.000
wJ4 0.905 0. 318 1.000

ar4



Table 8.4.a : ANOVA Table of 1og(electrical bill) by
housing type, and

DEP VAR : LEBILL N:808
MULTIPLE R : 0.678 SQUARED MULTIPLE R : 0.460

ANALYSIS OF VARTANCE

SOURCE SUM-OF-SQUARES DF MEAN-SQUARE F-RATIO P
CLASS$ 234.7409 5 46.9482 136.7180 0.0000
ERROR 27 5 .4022 BO2 0 . 3434

Tabl-e 8.4.b : Tukey's matrix of pairwise comparison
probabilities

POST HOC TEST OF 'efectricaf bill'
USING MODEL MSE oF .343394 I^7ITH 802. DF.

Housing
typeABCDEF
A 1_ 0000
B 0 .0000 1.0000
c 0.0000 0.0000 l_.0000
D 0.0966 0.0000 0.0000 1.0000
E 0.0000 0 .0081 0 . 0000 0.0000 l_.0000
F 0.0000 0.0L23 0.0000 0.0000 0.0000 1.0000
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