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The demand for alternative sources of water critically depends on the patterns of

daily use of water in the household and perceptions of how safe and convenient

current available sources are. Information was collected in the household and

village surveys to assess daily household water consumption for drinking and

cooking, the main sources of water, water quality and quantity, impact on health,

changes in water sources, and whether households continue to consume water

from contaminated sources after they have been tested and found unsafe.

Detailed findings on water use and shifts in consumption patterns are discussed

in this chapter.

6

6.1 Water consumption
The average daily water consumption per household
was assessed by asking respondents to estimate their
water use according to different activities in the dry
and wet seasons. The results show that patterns of

water consumption are more or less the same in both
seasons. As can be seen from Table 6.1, in the dry
season each household used an average of 339 liters
of water daily in the sample area and 382 liters in the

Water Sources and
Patterns of Use

Table 6.1: Water use in the dry season

Purpose Barisal Chandpur Chapai Total Total
Nawabganj sample control

area area

Drinking 31.6 29.4 34.5 31.9 34.5

Cooking 56.0 44.6 50.3 50.4 46.0

Bathing 153.9 163.8 136.3 151.0 166.2

Others* 114.4 98.5 103.1 105.4 135.6

Total 355.9 336.3 324.3 338.6 382.3

Average family size 6.2 6.3 6.0 6.1 6.0

Per capita consumption  57.4 53.4  54.1 55.5  63.7

Note: Per capita water use has been calculated by dividing total daily use per household by average family size.
Figures are in liters per household per day.
* For instance, washing clothes.

WATER SOURCES AND PATTERNS OF USE
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control area. Per capita water use22 was about
56 liters per day in the sample area and 64 liters per
day in the control area. In the wet season, per capita
consumption per day was about 57 liters in the
sample area and about 65 liters in the control area
(see Table 6.2).

Patterns of water consumption for cooking and
drinking were similar in the sample and control
areas.23 Each household used about 32 liters for
drinking and 50 liters for cooking in the sample area.
In the control area, the corresponding figures were
34 liters and 46 liters, respectively. Water used for
other purposes was relatively higher in the control
area (about 301 liters per household per day) than in
the sample area (about 256 liters), possibly because
the area surveyed in Commilla district is more
developed than the other areas in the survey
(Table 6.1). In fact, average water use in Commilla
(427 liters per day) is comparatively higher than the
average consumption in each of the three districts in
the sample area (ranging from 324 to 356 liters) as
well as in the control area of Chapai Nawabganj
(337 liters).

6.2 Water sources
As can be seen from Tables 6.3 and 6.4, there is
considerable similarity across households in terms of
sources of water for drinking and cooking in the wet
and dry seasons.

6.2.1 Drinking water
The survey results reveal that an overwhelming
majority of households (about 93 percent in the
sample area and 96 percent in the control area)
accessed water for drinking from tubewells. This
supports the estimates reported in earlier studies that
around 97 percent of rural households in Bangladesh
use groundwater sources for drinking water (WSP-SA,
2000). Both public tubewells and domestic (private)
tubewells were being used. In the sample area, public
tubewells were relatively more popular than domestic
tubewells as a source of drinking water, with about
57 percent of the households using public tubewells,
compared to 36 percent using domestic tubewells. In
the control area, in contrast, more households were
using domestic tubewells than water from public
tubewells (about 76 percent and 20 percent,

22 Calculated as daily water use per household divided by average family size.
23 Data are presented here for the dry season; corresponding figures for water use in the wet season are listed in Table 6.2.

 Table 6.2: Water use in the wet season

Purpose Barisal Chandpur Chapai Total Control
Nawabganj sample area

area

Drinking 32.7 29.1 34.6 32.2 35.1

Cooking 58.0 44.6 50.3 51.0 44.6

Bathing 172.5 163.4 136.4 157.0 174.8

Others* 126.9 100.4 102.8 110.0 137.2

Total 390.0 337.5 324.0 350.3 391.8

Average family size 6.2 6.3 6.0 6.1 6.0

Per capita consumption 62.9  53.6 54.0  57.4  65.3

Note: Per capita water use has been calculated by dividing total daily use per household by average family size.
Figures are in liters per household per day.
* For instance, washing clothes.
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WATER SOURCES AND PATTERNS OF USE

Table 6.3: Source of water for drinking and cooking in the dry season

Table 6.4: Source of water for drinking and cooking in the wet season

Purpose District Sources of water

Dug- Dug- Pond/ Tube- Tube- Canal/ Piped Others Total
well well tank well well stream water house-

(public) (private) (domestic) (public) holds

Drinking Barisal 1 0 20 146 651 8 0 1 807

Chandpur 1 1 107 382 258 7 39 36 778

Chapai 2 4 3 360 470 21 0 0 845
Nawabganj

Total 4 (0.2) 5 (0.2) 130 (5.3)  888 (36.5) 1,379 (56.7)  36 (1.5)  39 (1.6)  37 (1.5)  2,430
sample
area

Control 5 (1.7) 3 (1.0) 2 (0.7)  231 (77.0)  59 (19.7) 0 (0.0) 0 (0.0) 0 (0.0) 300
area

Cooking Barisal 0 0 624 28 142 87 0 1 807

Chandpur 0 0 730 8 6 39 2 37 778

Chapai 1 3 122 254 133 367 0 1 845
Nawabganj

Total  1 (0.0) 3 (0.1) 1,476 (60.7)  290 (11.9)  281 (11.6) 493 (20.3) 2 (0.1) 39 (1.6) 2,430
sample
area

Control 1 (0.3) 0 (0.0)  102 (34.0)  133 (44.3) 33 (11.0) 56 (18.7)  0 (0.0) 1 (0.3) 300
area

Note: Some households reported using multiple sources.
Figures in brackets are percentages.

Purpose District Sources of water

Dug- Dug- Pond/ Tube- Tube- Canal/ Piped Others Total
well well tank well well stream water house-

(public) (private) (domestic) (public) holds

Drinking Barisal 0 1 23 143 653 7 0 0 807

Chandpur 1 1 103 378 271 9 38 9 778

Chapai 3 4 2 360 471 20 0 0 845
Nawabganj

Total 4 (0.2) 6 (0.2) 128 (5.3) 881 (36.3) 1,395 (57.4) 36 (1.5) 38 (1.6) 9 (0.4) 2,430
sample
area

Control 4 (1.3) 3 (1.0) 3 (1.0) 229 (76.3) 60 (20.0) 1 (0.3) 0 (0.0) 0 (0.0) 300
area

Cooking Barisal 0 1 619 28 155 94 0 0 807

Chandpur 0 0 728 10 3 48 2 3 778

Chapai 1 3 123 256 136 359 0 0 845
Nawabganj

Total 1 (0.0) 4 (0.2) 1,470 (60.5) 294 (12.1) 294 (12.1) 501 (20.6) 2 (0.1) 3 (0.1) 2,430
sample
area

Control 0 (0.0) 0 (0.0) 101 (33.7) 133 (44.3) 34 (11.3) 57 (19.0) 0 (0.0) 0 (0.0) 300
area

Note: Some households reported using multiple sources.
Figures in brackets are percentages.
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respectively).24 Of the households using surface water
sources, about 5 percent in the sample area and
1 percent in the control area were using water from
ponds or tanks while 1.5 percent and 0.3 percent,
respectively, were using water from canals and
streams.

A few households in the sample area (about
1.6 percent) were accessing drinking water from piped
water supply schemes. These households were,
however, concentrated in certain pockets where such
networks exist.25

6.2.2 Water for cooking
Most households (about 80 percent in the sample
area and 53 percent in the control area) were using
surface water sources such as ponds, tanks, canals or
streams for cooking. While about 60 percent of the
households in the sample area and 34 percent in the
control area were using water from ponds and tanks,
about 21 percent in the sample area and about
19 percent in the control area were using water from
canals and streams.26 Tubewells were more commonly
used in the arsenic-free control area as a source of
water for cooking. In the control area, about
56 percent of the households were using tubewell
water as compared to 24 percent in the sample area.

6.3 Water quantity and quality
Information was sought on respondents� perceptions
of the quantity and quality of water being consumed.
While most households were satisfied with the quantity
of water available (Table 6.5), some households
(about 15 percent in the sample area and 5 percent
in the control area) were not entirely satisfied, and a
few households (1.5 percent in the sample area and
0.3 percent in the control area) were dissatisfied.

Households reporting that they were dissatisfied or
not entirely satisfied with the quantity of water
available were asked to estimate their additional water
requirements. On an average, the shortfall was about
40 liters per household per day in the dry season and
35 liters per household per day in the wet season,
which is about 10 percent of the current household
consumption level.

Respondents were also asked whether they faced
problems with regard to the quality of drinking water.
Most households in the sample area (about
72 percent) did not report any water quality problems
(Table 6.6). However, about 12 percent (mostly in
Chapai Nawabganj) complained that the water had a
high iron content, 11 percent (most of whom were
from Chandpur) reported arsenic contamination, and

24 The discussion here covers the dry season; figures for the wet season are similar.
25 The majority of households using piped water were from a particular village in Chandpur district, which is adjacent to a small town and has access to
public standposts.
26 These figures are for the dry season; figures for the wet season are similar.

District Household satisfaction with water quantity

Satisfied Not entirely Dissatisfied Total
satisfied

Barisal 545 249 13 807

Chandpur 649 106 23 778

Chapai Nawabganj 837 8 0 845

Total sample area  2,031 (83.6) 363 (14.9) 36 (1.5) 2,430

Control area 285 (95.0) 14 (4.7) 1 (0.3) 300

Note: Figures in brackets are percentages.

Table 6.5: Reported satisfaction with the quantity of water available from current
water sources
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4 percent reported that the water was turbid or had a
foul smell.

In the control area, about 43 percent of the
households reported that they did not face any water
quality problems. However, the majority of households
(about 54 percent) mentioned high iron content in the
drinking water and about 3 percent complained
of turbidity.

About 72 percent of the households in the sample
area reported that they did not face any problem with
the quality of water used for cooking (Table 6.7).
Some households reported problems of turbidity
(about 16 percent), foul smell (about 5 percent), and
high iron content (3.5 percent). These problems were
also mentioned for water being used for purposes
other than drinking and cooking (bathing and
washing clothes).

In the control area, about 45 percent of the
households reported that they faced no problem with
the quality of water used for cooking (Table 6.7). Some
households (about 28 percent) reported problems of
turbidity, high iron content (21 percent), and foul smell
(5 percent). These problems were also mentioned,
though to a lesser extent, with regard to water being
used for purposes other than drinking and cooking.

6.4 Water quality and the incidence
of diarrhea
An important issue in the context of water quality is its
impact on health, particularly the incidence of
diarrhea. Questions were included in the household
survey to gather data on the occurrence of diarrhea in
the family in the past two weeks and the past six
months, the cost of treatment, and the possible cause
of infection.

WATER SOURCES AND PATTERNS OF USE

Table 6.6: Reported satisfaction with the quality of drinking water

District Reported water quality problem

No Turibid Foul High iron Saline Arsenic- Others
problem smell content contaminated

Barisal 717 20 10 48 7 3 2

Chandpur 459 37 19 38 3 216 6

Chapai Nawabganj 573 7 5 206 2 51 1

Total sample area  1,749 (72.0) 64 (2.6) 34 (1.4) 292 (12.0) 12 (0.5)  270 (11.1) 9 (0.4)

Control area 129 (43.0) 8 (2.7) 1 (0.3) 162 (54.0) 0 (0.0) 0 (0.0) 0 (0.0)

Note: Figures in brackets are percentages.

Problem Water used for cooking Water used for purposes other than
drinking and cooking

Sample Control Sample Control
area area area area

No problem 1,751 (72.0) 136 (45.3) 1,933 (79.5) 244 (81.3)

Turbid 395 (16.3) 83 (27.7) 302 (12.4) 37 (12.3)

Foul smell 117 (4.8) 15 (5.0) 52 (2.1) 1 (0.3)

High iron content 85 (3.5) 64 (21.3) 66 (2.7) 18 (6.0)

Others  82 (3.4) 2 (0.7) 77 (3.2) 0 (0.0)

Total households  2,430 300 2,430 300

Note: Figures in brackets are percentages.

Table 6.7: Reported satisfaction with the quality of water for cooking and other purposes
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About 6 percent of the households in both the
sample and control areas reported that in the two
weeks prior to the interview, there had been at least
one case of diarrhea in the family while 16 percent
reported cases of diarrhea in the previous six months
(Table 6.8). The proportion of children affected was
significant. Approximately a quarter of the cases of
diarrhea reported over the past six months were
infants up to 5 years and one-third were between
6-14 years. About 46 percent of the cases over the
past six months were persons above 15 years.

Of the 2,730 households surveyed in the sample
and control areas, 432 households (or 16 percent)
reported cases of diarrhea in the family in the previous
six months. The number of episodes reported was
about 2 per household (typically of six members).
The expenditure incurred on treatment per episode
was about Tk 160, and the loss of human-days per
episode was about 1.5.

Most households did not associate the incidence
of diarrhea with contaminated water (Table 6.9). Only

20 percent associated diarrhea with contaminated
sources of drinking water or the contamination of
water during transportation or storage (8 percent).

6.5 Shift to alternative safe water
sources
To establish a link between arsenic contamination and
moving to alternative safe water sources, respondents
were asked whether they had shifted their water
source in the last three years and the reason for
making the change. Findings with regard to alternate
sources of drinking water and water for cooking are
presented in this section.

6.5.1 Drinking water
In the sample area, about 30 percent of the
households had changed their drinking water source
in the past three years compared to only about
4 percent in the control area (Table 6.10). A district-
wise comparison shows that this shift has been
greatest in Chandpur (54 percent), followed by Barisal
(25 percent), and Chapai Nawabganj (13 percent).

Table 6.8: Reported cases of diarrhea in the sample and control areas

Reason Number of households Percentage

Water contamination at source 87 20

Water contamination during collection/transportation 9 2

Water contamination during storage (unclean vessel) 27 6

Others* 233 54

Cause not known 76 18

Households reporting cases of diarrhea in the family 432 100

* For instance, eating stale/contaminated food, or indigestion.

Table 6.9: Respondents reporting causes of diarrhea in the sample and control areas

Households Number of cases Age distribution
reporting reported of reported cases (%)

diarrhea (%) per household
Up to 6-14  15 years

5 years  years  & above

Previous two weeks 6 0.5 33 25 42

Previous six months 16  1.9  23  31  46

Note: Figures have been combined for the sample and control areas.
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There is no uniform pattern among the households
that have shifted to an alternate water supply
(Table 6.11). While, in the control area, almost every
household shifted from public tubewells to private
tubewells, the reverse was true of the sample area,
where about half the households shifted from private
tubewells to public tubewells. Some households
shifted to other drinking water sources. In the sample
area, for instance, about 7 percent shifted from public
tubewells to domestic tubewells, another about
7 percent shifted from private tubewells to ponds or

tanks, 4 percent shifted to piped water, and 9 percent
shifted to other sources. (This is reflected in the
difference between the percentage figures in brackets
for the earlier source and the present source in
Table 6.11).

The survey also sought to determine the extent to
which source changing is influenced by arsenic
contamination. Most households (69 percent) in the
arsenic-affected sample area that had changed their
source of water supply stated that the main reason for
change was that the earlier drinking water source was

WATER SOURCES AND PATTERNS OF USE

Table 6.10: Change in drinking water source

District Change in source

Yes No Total

Barisal 202 (25.0) 605 (75.0) 807

Chandpur 419 (53.9) 359 (46.1) 778

Chapai Nawabganj 109 (12.9) 736 (87.1) 845

Total sample area 730 (30.0) 1,700 (70.0) 2,430

Control area  11 (3.7) 289 (96.3)  300

Note: Figures in brackets are percentages.

Table 6.11: Households reporting a change in their drinking water source in the past
three years

District Earlier source

Tubewell Tubewell Pond/ Piped Others Total
(Domestic) (Public) Tank water

Barisal 165 24 5 1 7 202

Chandpur 367 35 6 1 10 419

Chapai Nawabganj 61 44 0 0 4 109

Total sample area 593 (81.2) 103 (14.1) 11 (1.5) 2 (0.3)  21 (2.9) 730

Control area 5 (45.5) 5 (45.5) 1 (9.0) 0 (0.0) 0 (0.0) 11

District Current source

Tubewell Tubewell Pond/ Piped Others Total
(Domestic) (Public) Tank water

Barisal 8 189 4 0  1 202

Chandpur 60 176 60 33 90 419

Chapai Nawabganj 48 59 0 0 2 109

Total sample area 116 (15.9) 424 (58.1) 64 (8.8) 33 (4.5)  93 (12.7) 730

Control area 11 (100)  0 (0.0)  0 (0.0)  0 (0.0)  0 (0.0) 11

Note: Figures in brackets are percentages of the total number of households that changed drinking water source.



WILLINGNESS TO PAY FOR ARSENIC-FREE, SAFE DRINKING WATER IN BANGLADESH

50

Total households
2,430

Changed drinking water source
730 (30%)

Did not change source
1,700 (70%)

For other reasons
228 (9%)

Others
40 (1.6%)

Tubewell to pond/tank
10 (0.4%)

Tubewell to tubewell
178 (7.3%)

Others
108 (4.4%)

Tubewell to pond/tank
61 (2.5%)

Tubewell to tubewell
333 (13.9%)

Due to arsenic
502 (21%)

Figure 6.1: Distribution of households in the sample area according to changes in drinking
water source

27 Most households in the sample area that had changed their source due to arsenic contamination had shifted from one tubewell to another (66
percent).  Approximately 79 percent had shifted from a domestic tubewell to a public tubewell, 12 percent had shifted from one domestic tubewell to
another, 6 percent had shifted from one public tubewell to another, and 3 percent had shifted from a public tubewell to a domestic tubewell.

arsenic-contaminated (Table 6.12; Figure 6.1).27 This
is also reflected in district-wise figures (see Figure 6.2).
In Chandpur, about 83 percent of the households
made a change because the source was
contaminated with arsenic; the corresponding figures
for Chapai Nawabganj and Barisal are 61 percent
and 49 percent, respectively. In the arsenic-free

control area, contamination of the source was

naturally not a reason for change.

For about 31 percent of households in the sample
area that changed their drinking water source, the

decision to adopt a new water source was not linked
to the arsenic problem. Among the reasons cited were
convenience of the new source, non-availability of the
earlier source, inadequate water supply, and physical
properties, such as appearance and taste.

Shifting to an alternative source of water has
involved walking longer distances to collect drinking
water (Table 6.13). Taking an average of all the
households that have changed their drinking water
source in the three years prior to the survey in the
sample and control areas, the distance travelled to

Table 6.12: Reasons for households changing their drinking water source

Reason Barisal Chandpur Chapai Sample Control
Nawabganj area area

Earlier source no longer available or inadequate 20 18 8 46 (6.3) 2 (18.2)

Earlier source arsenic-contaminated 98 338 66 502 (68.8) 0 (0.0)

New source more convenient/nearer house 27 25 18 70  (9.6) 8 (72.7)

New source provides water better in taste 63 10 5 78 (10.7) 1 (9.1)

New source provides water cleaner in appearance 33 14 7 54 (7.4) 1 (9.1)

Installed own tubewell 0 3 15 18 (2.5) 0 (0.0)

Others 10 49 22 81 (11.1) 0 (0.0)

Note: Multiple responses were considered.
Figures in brackets are percentages.
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Figure 6.2: Proportion of households that have
changed their drinking water source due to
arsenic contamination and other reasons

collect water has increased from 113 feet to 503 feet
while the average time spent has increased from
11 minutes to 25 minutes. Each family now spends,
on an average, an additional 14 minutes every day
fetching drinking water. Among the households in the
sample area that have changed their drinking water
source due to arsenic contamination, the average
distance has gone up from 84 feet to 556 feet and
the average time spent to collect drinking water has

increased from 9 to 27 minutes. Thus, these

households are spending, on average, an additional

18 minutes each day to collect drinking water.

The fact that the increase in the average time spent

in collecting water has been less than proportionate to

the increase in the average distance can be explained

by the increased number of safe drinking water

sources over the years so that the time spent in queues

has come down. Another possible reason is that if the

new source is further away, people may make fewer

trips to the source to collect water, thus leading to

some saving of time.

6.5.2 Water for cooking
Compared to households that had changed their
drinking water source, few households (3 percent in
the sample area and 1 percent in the control area)
had changed their source of water for cooking
(Table 6.14).

In the control area, most households had changed
from surface water sources, such as ponds and tanks,
to tubewells (Table 6.15). In the sample area, the

Barisal Chandpur Chapai
Nawabganj

Control
area

60%

50%

40%

30%

20%

10%

0%

for other reasons due to arsenic

WATER SOURCES AND PATTERNS OF USE

District New source far away Need more time to fetch water

Yes No Yes No

Chapai Nawabganj 55 54 55 54

Barisal 151 51 151 51

Chandpur 344 75 344 75

Total sample area 550 180 550 180

Control area 2 9 2 9

Table 6.13: Impact of the new source of drinking water

Table 6.14: Change in source of water for cooking (number of households)

District Change in source

Yes No

Barisal 25 (3.1) 782 (96.9)

Chandpur 14 (1.8) 764 (98.2)

Chapai Nawabganj 45 (5.3) 800 (94.7)

Total sample area 84 (3.3) 2,346 (96.5)

Control area 3 (1.0) 297 (99.0)

Note: Figures in brackets are percentages.
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change was generally from one tubewell to another. In
Chapai Nawabganj, a number of households had
shifted from public to private tubewells. In Barisal, in
contrast, a number of households had shifted from
private to public tubewells.

The main reasons cited for changing the source of
water for cooking were that the earlier source was
arsenic-contaminated or that a new, more convenient
source was available (Table 6.16).

6.6 Testing of tubewells for arsenic
contamination reported by households
In the survey, households were asked whether the
tubewell nearest to their house (owned by them or
accessible to them) had been tested for arsenic
contamination, the test result, whether they were
continuing to use water from tubewells that had tested
positive for arsenic contamination, and the reasons for
their continued use.

Table 6.15: Earlier source and current source of water for cooking

Table 6.16: Reasons for changing to a new source of water for cooking

District Tubewell Earlier source

(Domestic) Tubewell Piped water Pond/tank Other
(Public)

Barisal 11 4 1 7 2

Chandpur 6 0 0 8 0

Chapai Nawabganj 16 26 0 0 3

Total sample area 33 (39.3) 30 (35.7) 1 (1.2) 15 (17.9) 5 (5.9)

Control area 0 (0.0) 1 (33.3) 0 (0.0) 2 (66.7) 0 (0.0)

District Tubewell Current source

(Domestic) Tubewell Piped Water Pond/tank Other
(Public)

Barisal 3 14 0 8 0

Chandpur 0 1 2 7 4

Chapai Nawabganj  30 12 0 0 3

Total sample area 33 (39.3) 27 (32.1) 2 (2.4) 15 (17.9) 7 (8.3)

Control area 3 (100)  0 (0.0) 0 (0.0)  0 (0.0)  0 (0.0)

Note: In all, 84 households in the sample area and 3 in the control area have changed their source of water for cooking (see Table 6.14).
Figures in brackets are percentages of the total number of households that have changed their drinking water source in each area.

Reason Barisal Chandpur Chapai  Sample Control
Nawabganj area  area

Earlier source not available or inadequate 3 0 1 4 (4.8) 0 (0.0)

Earlier source arsenic-contaminated 4  6 10  20 (23.8) 0 (0.0)

New source more convenient/nearer house 8  2 22  32 (38.1) 3 (100)

New source provides water better in taste 9  3 1  13 (15.5) 0 (0.0)

New source provides water cleaner in appearance 2  0 1  3 (3.6) 0 (0.0)

Installed own tubewell 1 1 12 14 (16.7) 0 (0.0)

Other reasons 2  4 5 11 (13.1) 0 (0.0)

Note: Multiple responses were considered.
Figures in brackets are percentages.
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Most households in the sample area (58 percent)
reported that the tubewell nearest to their house had
been tested for arsenic. In the control area, however,
less than 1 percent reported such a test (see Table
6.17). These findings indicate that while most of the
tubewells in the arsenic-affected areas had been tested,
a sizeable portion still remained to be investigated.

There were marked inter-district variations in the
sample area. While about 88 percent of the
households in Chandpur reported that the tubewells
owned by or accessible to the household had been
tested, the corresponding figures were significantly
lower for Chapai Nawabganj and Barisal (49 percent
and 40 percent, respectively) (Figure 6.3).

According to information provided by the
households, in the sample area as a whole,
61 percent of the tested tubewells were contaminated.
District-wise figures reveal that over 90 percent of the
tested tubewells in Chandpur were contaminated
(Table 6.17, Figure 6.4). The proportion was much
lower in the arsenic-affected areas of Barisal
(41 percent) and Chapai Nawabganj (23 percent).

About 35 percent of the households in the sample
area had encountered the problem of arsenic
contamination in the tubewell owned by or accessible
to them, and 59 percent of these households (about
20 percent of the total sample) had shifted to

WATER SOURCES AND PATTERNS OF USE

Figure 6.3: Percentage of tubewells tested for
arsenic in the sample area

Figure 6.4: Percentage of tested tubewells found
to be arsenic-contaminated in the sample area

Barisal Chandpur Chapai
Nawabganj

90.0%
80.0%
70.0%

60.0%
50.0%
40.0%

30.0%
20.0%

10.0%
0.0%

% tubewells tested

Barisal Chandpur Chapai
Nawabganj

100%

80%

60%

40%

20%

0%

% tubewells found contaminated

Table 6.17: Household-based information on the testing of tubewells for arsenic contamination
nearest to their homes

District Tubewell tested Test result Currently using
for arsenic contaminated tubewell

for drinking
and/or cooking

Yes No Don�t Arsenic Arsenic Yes No
know contaminated free

Barisal 322 (39.9)  415 (51.4) 70 (8.7) 131 (40.7) 191 (59.3) 17 (13.0)  114 (87.0)

Chandpur 682 (87.7) 84 (10.8) 12 (1.5) 639 (93.7) 43 (6.3) 280 (43.8)  359 (56.2)

Chapai Nawabganj 416 (49.2)  427 (50.5) 2 (0.2) 96 (23.1) 320 (76.9)  60 (62.5)  36 (37.5)

Total sample area 1,420 (58.4) 926 (38.1)  84 (3.5) 866 (61.0) 554 (39.0)  357 (41.2)  509 (58.8)

Control area 2 (0.7) 296 (98.6) 2 (0.7)  0 (0.0) 2 (100) � �

Note: Figures relate to tubewells owned by or accessible to households covered in the survey.
Figures in brackets are percentages.
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Total households
2,430

Tubewells tested for arsenic
1,420 (58%)

Tubewells not tested
926 (38%)

Don't know
84 (4%)

Not contaminated
554 (22.8%)

Found contaminated
866 (35.6%)

Using contaminated tubewells
357 (14.7%)

Not using contaminated
tubewells 509 (20.9%)

No suitable alternative available
317 (13%)

For other reasons
40 (1.6%)

alternate safe sources. However, the remaining
41 percent (about 15 percent of the total sample)
were continuing to use contaminated tubewells, in the
majority of cases because of the lack of a suitable
alternate source (Table 6.18, Figures 6.5 and 6.6).
In a few cases (1 percent of the total sample), the
respondents said that they were unconcerned about
the consequences of arsenic poisoning or they felt that
there was only a remote possibility of their family
members being affected by arsenic.

Figure 6.5: Number of tubewells tested for arsenic, test results, and reasons for continued use of
contaminated tubewells

Of the 866 tubewells found to be arsenic-
contaminated in the sample area, 357 (41 percent)
were still being used to draw water for drinking and/or
cooking. District-wise figures show that in Chapai
Nawabganj a significant number (about 63 percent)
of the tubewells found to be arsenic-contaminated
were being used. In Chandpur, 44 percent of the
contaminated tubewells were being used, while in
Barisal most of the contaminated tubewells were not
being used (Figure 6.7).

Reason Barisal Chandpur Chapai Sample
Nawabganj area

No suitable alternate source available 17 248 52 317 (88.8)

Not considered the consequences of
using arsenic-contaminated water 0 4 0 4 (1.1)

Unconcerned about arsenic poisoning 0 5 2 7 (2.0)

Feel that the chance of family members
being affected by arsenic in water is remote
since they have been using it for a long time 0 15 3 18 (5.0)

Many other families are doing so  0 3 0 3 (0.8)

Others  � 5 3 8 (2.2)

Total 17 280  60 357 (100)

Table 6.18: Reasons for continued use of contaminated wells in the sample area
(number of respondents)
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The inter-district differences in the results of the
survey on the testing of tubewells and the continued
use of contaminated tubewells require analyses. Table
6.17 clearly shows that many more tubewells have
been tested for arsenic in Chandpur than in Barisal
and Chapai Nawabganj. This can be explained by the
larger extent of arsenic mitigation-related activities in
Chandpur compared to the other two districts. Table
6.17 also shows that the incidence of arsenic-
contaminated tubewells is greater in Chandpur than in
Chapai Nawabganj and Barisal. This is consistent with
the survey finding of a larger number of cases of
arsenicosis in Chandpur compared to the other two
districts (see Table 5.3).

Figure 6.6: Reasons for continuing to use
contaminated tubewells

Figure 6.7: Percentage of contaminated
tubewells currently in use in the sample area

WATER SOURCES AND PATTERNS OF USE

89%

4%
7%

no other suitable source available

not concerned about arsenic

other reasons

Barisal

Chandpur

Chapai
Nawabganj

0.0% 20.0% 40.0% 60.0% 80.0%

% contaminated tubewells in use

The incidence of arsenic-contaminated tubewells is

lowest in Chapai Nawabganj, but the shift to safe

water sources is also lowest in this district. One reason

could be that the cost of sinking a tubewell is

considerably higher in Chapai Nawabganj because

the hydrogeological conditions are not as favorable

as in the other districts. As a result, households would

naturally be reluctant to shift to another drinking water

source after making such a substantial investment.

Moreover, the government has initiated a large-scale

arsenic-eradication program in Chandpur (promoting

the  installation of deep tubewells), which is virtually

absent in Chapai Nawabganj.

In spite of the relatively greater shift to safe water

sources in Chandpur, the proportion of households

that continue to use contaminated tubewells for

drinking water is higher in this district compared to

Barisal and Chapai Nawabganj (36 percent in

Chandpur and only 2 percent in Barisal and 7 percent

in Chapai Nawabganj).

6.7 Summing up
Private and public tubewells were the main source of
drinking water in rural areas while surface water
sources, such as ponds and tanks, were the main source
of water for cooking. Most respondents were satisfied
with the quantity of water they could access, although
many of them reported problems such as turbidity, foul
smell, and high iron content. A significant number of
respondents in Chandpur mentioned the presence of
arsenic in their drinking water.

About 30 percent of the respondents in the sample
area said that they had changed their drinking water
source in the last three years. Most people had shifted
from private tubewells to public tubewells. In some
cases, households had changed from private
tubewells to ponds or tanks. The main reason for
shifting to a new source was because the previous
source was arsenic-contaminated.
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According to information provided by households
in the sample area, more than half the tubewells
owned by or accessible to them had been tested and
about 60 percent were found to be contaminated.
However, a significant number of tubewells known to
be contaminated continued to be in use, mainly
because the households did not have a suitable
alternative safe source of drinking water.

The findings of the household survey on the testing
of tubewells and the use of contaminated tubewells are
corroborated by the data collected through the village
questionnaire. Village-level data indicate that more than
half the tubewells in the villages in the sample area had

been tested for arsenic and were found to be
contaminated, and a significant proportion continued to
be used for drinking and cooking.

The incidence of arsenic-contaminated tubewells
was highest in Chandpur and lowest in Chapai
Nawabganj. The shift to safe water sources from
arsenic-contaminated tubewells was highest in Barisal,
followed by Chandpur, and Chapai Nawabganj. A
significant proportion of rural households in
Chandpur (about one-third) continued to use arsenic-
contaminated water for drinking and/or cooking even
after the substantial shift to safe water sources. This
ratio is relatively small in the other two districts.
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Household Preferences
among Arsenic
Mitigation Technologies

Unlike earlier studies that focused mainly on the technology aspect of arsenic

treatment units and other arsenic-safe water options, and their effectiveness, an

important objective of the study on Bangladesh was to evaluate people�s

preferences among selected arsenic mitigation technologies28 currently being

field-tested in the country. Six technologies were chosen for the study: the three-

kolshi (pitcher) method, the household-based activated alumina method, the

community-based activated alumina method, dugwells, pond sand filters, and

deep tubewells (more specifically, manually operated deep tubewell handpumps).

These technologies represent both arsenic reduction units (the three-kolshi and

activated alumina methods) as well as technologies that make use of alternate safe

water sources (dugwells, pond sand filters, and deep tubewells).29 The technologies

were carefully selected based on the findings of earlier studies in terms of their

effectiveness in mitigating arsenic and how communities responded to them in the

course of field trials (BRAC, 2000; BAMWSP, DFID, and WaterAid Bangladesh, 2001).

7

Information on consumer preferences is crucial to
design user-friendly schemes to be implemented in
the future. Details were sought on whether
households would be willing to pay for and use one
or more of the selected technologies and how they
would rank the technologies based on their

effectiveness in mitigating arsenic, convenience of
use, associated risks, and capital and recurring cost.
Questions on the selected technologies were
canvassed only in the arsenic-affected sample area,
as these issues do not impact households in the
arsenic-free control area.

28 For the purpose of this study, arsenic mitigation technologies are defined broadly as technologies that treat arsenic-contaminated tubewell water as
well as those that enable households to access arsenic-safe water sources.
29 These six technologies will hereafter be referred to as the selected arsenic mitigation technologies or the six selected technologies.

HOUSEHOLD PREFERENCES AMONG ARSENIC MITIGATION TECHNOLOGIES
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7.1 Knowledge of arsenic mitigation
technologies
The field survey indicates that about 38 percent of the
respondents had used or were currently using one or
more of the six selected arsenic mitigation
technologies (Table 7.1). Among them, the
overwhelming majority (97 percent) had used or were
using deep tubewells (Table 7.2). Other technologies
being used (though to a limited extent) were the
three-kolshi method (2 percent), activated alumina
units (0.5 percent), dugwells (0.5 percent), and pond
sand filters (0.2 percent).

Some of the problems related to using arsenic
mitigation technologies were low water flow, clogging
of the filter, uncertainty of safe limits of arsenic

removal, high recurring cost, and problems in
maintenance (Box 7.1).30 The most common
complaint with regard to government-constructed
deep tubewells was the distance a person had to walk
to collect water.31

7.2 Preferences among arsenic
mitigation technologies

7.2.1 Community-based versus household-
based technologies
As only a small section of households in the arsenic-
affected areas had used or were currently using any
of the six selected technologies, or were familiar with
only one or two technologies, respondents were

30 Similar problems were noted in other studies (BAMWSP, DFID, WaterAid, 2001; BRAC, 2000).
31 The problems with deep tubewells require special mention because these are the most widely used of the selected technologies in Bangladesh.
Also, as seen later, this technology was reported to be the most preferred by households in the sample area.

District Had used or were using any of the
six selected technologies

 Yes No

Barisal 634 (78.6) 173 (21.4)

Chandpur 243 (31.2) 535 (68.8)

Chapai Nawabganj 38 (4.5) 807 (95.5)

Total sample area 915 (37.6) 1,515 (62.3)

Note: Figures in brackets are percentages.

Table 7.1: Respondents� knowledge of selected arsenic mitigation technologies

Technology Number of respondents who have used or are
using the technology

Activated alumina 5 (0.5)

Deep tubewell 891 (97.4)

Dugwell 5 (0.5)

Pond sand filter 2 (0.2)

Three-kolshi 20 (2.2)

Total sample area 915

Note: Figures in brackets are percentages.
Some respondents had used more than one technology.

Table 7.2: Respondents who had used or were using the selected arsenic
mitigation technologies
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THREE-KOLSHI METHOD
■ Low rate of water flow
■ Clogging of filter
■ Water is not available

immediately � one has to wait

ACTIVATED ALUMINA METHOD
■ Cannot be sure that arsenic has

been removed to a safe limit
■ Difficulty in getting chemicals,

etc., to operate the technologies
■ Water does not taste good
■ High operation and

maintenance cost
■ Difficult to use/maintain

DUGWELL

■ Bacteriological contamination is
not adequately addressed

■ Needs to be kept in a sanitary
condition

■ Water does not taste good

DEEP TUBEWELL

■ Have to go far to collect water
■ One has to wait to get water
■ For those owning deep

tubewells, the initial capital
cost is high

■ Water does not taste good
■ Water is sometimes dirty

Reported problems of arsenic mitigation technologies

briefed about the six technologies
and the advantages and
limitations of each. Issues such as
the quantity of water that would be
available for a family in a day with
each technology, conveniences
and risks, and the associated
capital and O&M cost were
discussed. Respondents were
informed that by using household-
based technologies, for instance,
they would get safe water within
the household but they would also
be responsible for operating and
maintaining the unit as well as for
the safe disposal of the sludge.
Choosing a community-based
technology would mean that they
would have to fetch water from
outside the house, but would be spared these
responsibilities.     After the respondents were briefed,
they were asked whether they would choose
household-based arsenic mitigation units or
community-based ones keeping in mind the
convenience factor rather than cost.

Survey data revealed that, based on
considerations of risk and convenience (disregarding
capital and recurring cost), the dominant preference
was for community-based technologies (72 percent)
rather than household-based units (28 percent)
(Table 7.3).32

32 The finding that rural households prefer community-based arsenic mitigation technologies to household-based ones lends support to earlier studies on
the subject. According to one report, "Some stakeholders have expressed doubts about the viability of 'household' arsenic units, and have suggested that
'community' arsenic removal units are preferable. They note the difficulties associated with persuading millions of households to use arsenic removal units,
and ensuring that they are used reliably, and the advantages of centralized operation and maintenance, including arsenic testing, by trained caretakers"
(WSP-SA, 2000:14). It should be noted that from the point of view of a typical household, arsenic mitigation technologies are new, and hence risky. A
household will, therefore, probably have a lower preference for household-based technologies as this involves individual risk. Community-based technologies
involving community efforts and shared risks would have greater appeal.

HOUSEHOLD PREFERENCES AMONG ARSENIC MITIGATION TECHNOLOGIES

District  Number of households Number of household
preferring preferring

 Household- Community- Indifferent Tubewell- Alternate Indifferent
based based based water safe water

technology technology source source

Barisal 121 (15.0) 685 (84.9) 1 (0.1)  106 (13.1) 698 (86.5) 3 (0.4)

Chandpur 224 (28.8) 552 (70.9) 2 (0.3)  285 (36.6) 491 (63.1) 2 (0.3)

Chapai Nawabganj 326 (38.6) 514 (60.8) 5 (0.6)  676 (80.0) 165 (19.5) 4 (0.5)

Total sample area 671 (27.6)  1,751 (72.1) 8 (0.3)  1,067 (43.9)  1,354 (55.7) 9 (0.4)

Note: Figures in brackets are percentages.

Table 7.3: Household preferences among arsenic mitigation technologies

Box 7.1
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invested in a tubewell they would naturally be more
interested in a technology that would allow them to
continue to use this source.

7.3 Willingness to pay for a technology
of choice
After considering the capital and recurring cost of the
six arsenic mitigation technologies, as well as the
advantages and disadvantages of each, about
76 percent of the respondents expressed a willingness
to pay for the use of one or more of these
technologies (Table 7.4, Figure 7.1). The ratio was
74 percent among poor and 80 percent among non-
poor households. Respondents who were not willing
to pay for any of the selected arsenic mitigation
technologies (24 percent) said that they could not
afford the cost of the technology (44 percent) or that
they were satisfied with the current water quality
(29 percent) (Table 7.5, Figure 7.2).

Comparing responses across districts,
unwillingness to pay for any of the selected
technologies was relatively higher in Barisal (37
percent) than in Chandpur (24 percent) and Chapai
Nawabganj (11 percent). In Chapai Nawabganj,
most households were not willing to pay for arsenic
mitigation technologies because they could not afford
them while in Barisal, the primary reason was
satisfaction with the current water quality (Table 7.5).

7.2.2 Arsenic removal technology versus an
alternate safe water source
Respondents were asked whether they would prefer a
technology that purifies arsenic-contaminated
tubewell water or an alternate source of safe water
after considering the risks associated with each
technology. Technologies that treat tubewell water, for
instance, require perfect, timely and thorough
maintenance of the equipment to ensure that the level
of arsenic is continually and effectively reduced to an
acceptable level. Water quality also needs to be
periodically monitored if safe drinking water is to be
supplied. Water supply from an alternate source, in
contrast, may have problems of bacteriological
contamination or may not taste good. The findings
show that about 56 percent of the respondents
preferred alternate safe water sources to a technology
that purifies arsenic-contaminated tubewell
water (Table 7.3).

There were significant inter-district variations in
this regard. In Chapai Nawabganj, there was a
strong preference for technologies that treat tubewell
water, while in Barisal and Chandpur households
generally favored alternate safe water sources.
This difference could be explained by the fact that it is
relatively more expensive to install a tubewell in
Chapai Nawabganj, so after a household has

Figure 7.1: Willingness to pay for and use
arsenic mitigation technologies

Figure 7.2: Reasons for unwillingness to pay
for and use arsenic mitigation technologies

76%

24%

yes, willing to pay no, not willing to pay

29.34%

44.44%
26.22%

cannot afford satisfied with present water quality

other reasons
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7.4 Ranking of arsenic mitigation
technologies
Respondents willing to pay for technologies were asked
to list their first and second preference of technology
keeping in mind the advantages and disadvantages of
each technology, the convenience and risks, and the
cost associated with the technologies.

The overwhelming preference was for deep tubewells,
which were the first option for 72 percent33 of the
respondents and the second option for another 13
percent (see Table 7.4, Figure 7.3). The three-kolshi
method was the second most preferred option, with
about 16 percent of respondents ranking it first and
another 27 percent ranking it second.

33 In all, 1,844 respondents ranked the six technologies. Ten respondents who were willing to pay for the technologies did not rank them.

HOUSEHOLD PREFERENCES AMONG ARSENIC MITIGATION TECHNOLOGIES

Table 7.4: Choice of alternative arsenic mitigation technologies

Table 7.5: Reasons for unwillingness to pay for arsenic mitigation technologies

District Willing to pay If yes, mention first & second choices
and use arsenic

mitigation technologies First choice

 Yes No  Three-  Act. Act.  Dugwell PSF  Deep
kolshi Alum. (H) Alum. (C) tubewell

Barisal 510 297 28 4 5 10 11 445

Chandpur 588 190 122 51 13 14 11 375

Chapai 756 89 141 33 43 20 7 510
Nawabganj

Total  1,854 (76.3)  576 (23.7) 291 (15.8) 88 (4.8) 61 (3.3) 44 (2.4) 29 (1.6) 1,331 (72.2)

District Second choice

 Three-  Act. Act.  Dugwell PSF  Deep
kolshi Alum. (H) Alum. (C) tubewell

Barisal 99 56 47 62 62 20

Chandpur 165 76 48 50 131 73

Chapai 226 53 45 229 38 141
Nawabganj

Total sample area 490 (26.6) 185 (10.0) 140 (7.6) 341 (18.5) 231 (12.5) 234 (12.7)

Note: Figures in brackets are percentages (calculations based on 1,844 responses).
Some households did not mention a second preference.
Act. Alum. (H) and Act. Alum. (C) = activated alumina technology, household and community based, PSF = pond sand filter.

District Cannot Satisfied with Others Total
afford it current respondents

water quality

Barisal 97 (32.7) 112 (37.7) 88 (29.6) 297

Chandpur 91 (47.9) 37 (19.5) 62 (32.6) 190

Chapai Nawabganj 68 (76.4) 20 (22.5) 1 (1.1) 89

Total sample area 256 (44.4) 169 (29.3) 151 (26.2) 576

Note: Figures in brackets are percentages.
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Fig. 7.3: Household ranking of the six selected
arsenic mitigation technologies

Note: The figure shows the ranks given by the households to the six selected
technologies (total number of households giving ranks is 1,854).

34 It should be mentioned here that the technological advantages of activated alumina units over the three-kolshi method were explained in the
interview. Respondents' possibly preferred the three-kolshi method over activated alumina units because the cost of three-kolshi technology was
comparatively lower.

Respondents were given the following cost estimates for the selected technologies: three-kolshi method � initial cost Tk 300 and annual O&M
cost Tk 150; activated alumina technology (household-based) � Tk 2,000 initially and annual O&M cost Tk 1,200; activated alumina technology
(community-based), a more sturdy equipment to be shared by 7 families � Tk 3,000 initially and annual O&M cost Tk 2,000; deep tubewell
shared by 40 families � initial cost Tk 1,250, negligible O&M cost.

The next preferred option was the household-
based activated alumina method, with about 5
percent of the respondents ranking it as the first
preference and about 10 percent ranking it second.
Community-based activated alumina was the next

option of choice, with about 3 percent of the
respondents ranking it first and about 8 percent
ranking it second.34

Dugwells were given low preference in the ranking
of technologies, and were ranked first by only
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Table 7.6: Technology preferences of households currently using an arsenic
mitigation technology or no technology

Households using Preference Preference Preference for Number of
for deep for activated households
tubewell three-kolshi  alumina technology

Deep tubewell 484 (19) 45 (145) 21 (100) 891

Three-kolshi technology 9 (4) 3 (1) 0 (0) 20

Activated alumina technology 4 (0) 0 (0) 0 (2) 5

None of the above 838 (212) 243 (344) 128 (223) 1,515

Note: The first figure indicates the number of respondents who ranked the technology first while the figure in brackets indicates the
number of respondents who ranked the technology second.
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2.4 percent of the respondents and second by about
19 percent. Pond sand filters, similarly, were ranked
first by only 1.6 percent of the respondents and

second by about 13 percent.

Deep tubewells were preferred both by households

currently using them as well as by households not

using any of these technologies (Table 7.6). Arsenic

removal units were not the method of choice even

among the respondents who had used or were using

them. Only 3 of the 20 respondents who had used or

were using the three-kolshi method opted for this

method as a first choice and 1 respondent ranked it

as a second choice. Similarly, none of the 5

respondents who had experience of using the

activated alumina method ranked this technology as a

first preference and 2 ranked it second. Thus, the

survey results suggest that deep tubewells are

preferred by households to the three-kolshi units or

equipment based on activated alumina technology.

Comparative analysis of technology preferences of

poor and non-poor households brings out that the

preferences of the two categories were considerably

similar (Table 7.7). For respondents belonging to both

categories of households, the dominant preference

was for deep tubewells, followed by three-kolshi

method. One interesting, noticeable difference

between the preferences of poor and non-poor

households is that the respondents belonging to non-

poor households had a stronger preference for the

household based activated alumina technology than

the community based activated alumina technology,

while the converse was true for the respondents

belonging to poor households.

7.5 Willingness to use subsidized
arsenic mitigation technologies
Households reporting that they could not afford the
technologies were asked whether they would be
willing to use arsenic mitigation technologies if they
were subsidized by 25 percent or 50 percent. As
seen in Table 7.8 and Figures 7.4 and 7.5, about
46 percent (or about 5 percent of households
surveyed in the sample area) were willing to pay for
subsidized arsenic mitigation technologies � about
16 percent were willing to use the technologies if a
capital subsidy of 25 percent was provided and
another about 30 percent were willing to use the
technologies if the subsidy was increased to 50
percent. Thus, in all about 81 percent of the
respondents in the sample area would be willing to
adopt mitigation technologies � 76 percent
without any subsidy and 5 percent with a
50 percent capital subsidy.

HOUSEHOLD PREFERENCES AMONG ARSENIC MITIGATION TECHNOLOGIES

Table 7.7: Comparison of technology preferences between poor and
non-poor households

Technology Poor households Non-poor households

Three-kolshi 178 (283) 113 (207)

Activated alumina (household-based) 26 (82) 62 (103)

Activated alumina (community-based) 42 (75) 19 (65)

Dugwell 21 (184) 23 (157)

Pond sand filter 15 (119) 14 (112)

Deep tubewell 731 (151) 600 (83)

Note: The first figure indicates the number of respondents who ranked the technology first while the figure in brackets indicates the
number of respondents who ranked the technology second.
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Total households
2,430

Willing to pay for and use technology
1,854 (76%)

Not willing
576 (24%)

Cannot afford
256 (10.5%)

Other reasons
320 (13.1%)

Willing to use with 25% capital subsidy
42 (1.7%)

Not willing even with 25% subsidy
214 (8.8%)

Willing to use with 50% capital subsidy
76 (3.1%)

Not willing even with 50% subsidy
138 (5.6%)

Figure 7.5: Respondents willing to pay for and use the six selected arsenic
mitigation technologies

Figure 7.4: Capital subsidy, and willingness to pay for and use the selected
technologies among households reporting that they cannot afford them

will use the technologies if
25% subsidy is provided

will use the technologies if
50% subsidy is provided

will not use even with subsidy

Table 7.8: Willingness to use subsidized arsenic mitigation technologies

District Households willing Households
to use arsenic mitigation not willing to use the

technologies if the capital cost technologies even
is subsidized by with subsidy

25% 50%

Barisal 24 29 44

Chandpur 12 28 51

Chapai Nawabganj 6 19 43

Total sample area 42 (16.4) 76 (29.7) 138 (53.9)

Note: Only respondents who said that they were not willing to use the technologies because they could not afford them were covered.
Figures in brackets are percentages.

16%

30%

54%
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7.6 Summing up
Most respondents (76 percent) were willing to pay for
and use one or more of the six arsenic mitigation
technologies considered in this study. The
overwhelming preference was for deep tubewells.
After considering the risks and conveniences
associated with each of the six technologies, as well
as their capital and recurring cost, about 72 percent
of the respondents ranked deep tubewells as their first

preference. The three-kolshi method was relatively

more preferred among the other technologies while

dugwells and pond sand filters were relatively less

preferred options.

About a quarter of the respondents were unwilling

to pay for and use the technologies mainly because

they could not afford the cost or they were satisfied

with the quality of water they were accessing. Of the

respondents who said that they could not afford

arsenic mitigation technologies, half were willing to

use these technologies if a capital subsidy of

50 percent was provided.

HOUSEHOLD PREFERENCES AMONG ARSENIC MITIGATION TECHNOLOGIES
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Are Households Willing
to Pay for Piped Water
Systems?

As mentioned in Chapter 2, piped water supply schemes can provide a long-term

solution to the arsenic problem and are a major focus of this study. A significant

advantage of these systems is the convenience they provide. While meeting the

need of the household for arsenic-free water, they can also deliver water of the

appropriate quality and in adequate quantity. However, a crucial question is: are

rural households in Bangladesh willing to pay for piped water, and if so to what

extent? These issues are addressed in this chapter.

8

The questionnaire was designed to compare the
willingness of respondents to pay for piped water in
the arsenic-affected areas and the arsenic-free areas
and to assess the extent of their contribution. Details
of the piped water scheme were first explained to the
respondents. The scheme would be based on surface
water where available, or a safe groundwater source,
and supplied through a private connection or a
public standpost. The quantity of water supplied
would satisfy their needs for drinking, cooking,
bathing, and washing, the timings of water supply
would be reliable, and the quality of water supplied
would be potable and free from arsenic and
bacteriological contamination. The scheme would
be implemented and managed by an agency of
their choice.

Respondents were then asked whether they would
opt for a piped water scheme, what they considered
the advantages of piped water to be, and how much
they would be willing to contribute towards the initial

capital cost and O&M of the scheme. Households
that were not able to contribute to the initial capital
cost in cash were given the choice of contributing in
terms of labor days. However, as most respondents
did not agree to this option, the data on willingness
to pay in terms of labor days was limited and has not
been analyzed.

The methodology used has been discussed in
Chapter 3. A contingent valuation methodology
and an econometric model were used to assess the
preferences of rural communities for piped water
(standposts or domestic connections) and to derive
estimates of average willingness to pay for these
systems. The study also sought to estimate the
value that respondents place on arsenic-free
water out of the total value of piped water based
on the contingent valuation approach. These
estimates were validated against an alternate
estimate arrived at based on the revealed
preference approach.

ARE HOUSEHOLDS WILLING TO PAY FOR PIPED WATER SYSTEMS?
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Table 8.1: Perceived advantages of piped water systems

District Perceived benefits of a piped water system*

No Clean Better More Others Total
advantage water for health convenient households

Sample area

Barisal 27 432 248 479 1 807

Chandpur 29 487 437 361 21 778

Chapai Nawabganj 27 532 468 324 71 845

Total sample area 83 (3.4) 1,451 (59.7) 1,153 (47.4) 1,164 (47.9) 93 (3.8) 2,430

Control area

Chapai Nawabganj 0 116 63 54 0 150

Commilla 14 140 76 56 0 150

Total control area 14 (4.7) 256 (85.3) 139 (46.3) 110 (36.7) 0 (0.0) 300

Note: Figures in brackets are percentages.
* Multiple responses were considered.

Table 8.2: Would respondents vote in favor of a piped water scheme in
the village?

District Would the respondent vote for a piped water scheme

Yes No Don�t know/
Not sure

Sample area

Barisal 794 6 7

Chandpur 738 36 4

Chapai Nawabganj 837 1 7

Total sample area 2,369 (97.5) 43 (1.8) 18 (0.7)

Control area

Chapai Nawabganj 150 0 0

Commilla 150 0 0

Total control area 300 (100) 0 (0.0) 0 (0.0)

Note: Figures in brackets are percentages.

8.1 Perceived advantages of a piped
water supply system
A number of respondents in both the sample and
control areas reported dissatisfaction with the quality
of water currently being accessed and felt that piped
water supply would provide significant advantages
(Table 8.1). Respondents in the control area reported
that amongst other problems, the water being used
for cooking was turbid or had a foul smell (about 33
percent), and the water being used for purposes other
than drinking and cooking was turbid (12 percent)

(see Chapter 6). In the sample area, similarly, about
20 percent reported that the water being used for
cooking was turbid or had a foul smell, while

16 percent mentioned similar problems with the water
being used for purposes other than cooking and
drinking. High iron content in the drinking water was
another problem mentioned (12 percent in the
sample area and 54 percent in the control area).

Roughly 60 percent of the respondents in the
sample area felt that a piped system would provide
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clean water (referring to the physical properties of
water, such as being free from excess iron),
48 percent felt that a piped system would be
convenient, and 47 percent felt that piped water
would be good for health. Similar responses on the
advantages of piped water were obtained in the
control area. About 85 percent said that a piped
water system would provide clean water, 46 percent
felt that it would be good for health, and 37 percent
felt that it would be convenient.

A related question about the advantages of a
domestic piped water connection was also asked. As
expected, most of the respondents (over 70 percent)
in both the sample and control areas considered
convenience to be the main advantage.

To assess the extent of respondents� preferences
for piped water supply, a hypothetical question was
asked whether they would vote in favor of a piped
water scheme if a poll was taken in their village on
the issue. It was explained that respondents would be
required to contribute 20-25 percent of the capital
cost of the scheme and cover the entire O&M cost.
The response indicated that an overwhelming
majority (98 percent in the sample area and
100 percent in the control area) would vote in favor
of a piped water scheme (Table 8.2).

8.2 Household willingness to pay for
piped water

8.2.1 Value elicitation format: Closed-ended
referendum and split sampling
For value elicitation, a closed-ended referendum
coupled with split sampling was used in the study (for
details of the methodology, see Chapter 3 and Annex
B). The sample for the arsenic-affected area and the
arsenic-free control area was divided into five sub-
samples. In each of the sub-samples, a different
charge was quoted for public standposts and
domestic connections in each area. The values were

based on the estimated cost of setting up and
operating a piped water supply scheme in rural
Bangladesh (see Box 8.1), assuming that beneficiary
households would pay a minimum of 10 percent of
the capital cost and the entire O&M cost. Since the
cost of a scheme is likely to vary with the project
design and local hydrogeological conditions,
both the average cost and the likely range of
variation in cost were considered when choosing the
referendum values.

Five different levels of charges for public
standposts and domestic connections were quoted
during the interview in the five sub-samples in each
area (see Annex B), and the respondents were asked
to choose between a public standpost and a domestic
connection. A third choice was to reject both options
and to continue to depend on the present sources of
water. The responses obtained with regard to the
preference to pay for the O&M and capital cost for a
standpost, a domestic connection, or neither,
provided the basic data, which have been analyzed
econometrically to estimate the willingness to pay for
piped water supply (see Annex B).

 The quoted monthly share of O&M cost for a
public standpost ranged from Tk 10 per month in the
first sub-sample to Tk 50 per month in the fifth
sub-sample, while that for a domestic connection
ranged from Tk 30 per month in the first sub-sample
to Tk 100 per month in the fifth sub-sample (see
Annex B).35 The share of the initial capital cost quoted
during the interview ranged from Tk 200 in the first
sub-sample to Tk 1,000 in the fifth sub-sample for a
public standpost, and Tk 500 to Tk 3,000 (first to fifth
sub-sample) for a domestic connection.

As may be seen, the charges that were quoted for
piped water varied significantly across the different
sub-samples. While in the first sub-sample, the
charges quoted were lower than the estimated O&M
and capital cost of piped water supply, in the fifth

ARE HOUSEHOLDS WILLING TO PAY FOR PIPED WATER SYSTEMS?

35 The monthly charges for piped water quoted in the five sub-samples were Tk 10, 20, 30, 40 and 50 per month for a public standpost and
Tk 30, 50,70, 90 and 100 for a domestic connection.
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Cost of piped water supply in rural Bangladesh

The estimated cost of setting up and operating a piped water system in the three
areas covered in the study was based on the cost of four piped water supply
projects in Bangladesh � the Bhashubihar project in Bogra (Rural Development
Academy); the rural piped water supply project of the Watsan Partnership Project
in Rajshahi; the rural water supply project in the Barind area (Barind Multipurpose
Development Authority); and the BRAC (Bangladesh Rural Advancement
Committee) project at Narayanganj. The DPHE was also consulted on the cost of
establishing piped water systems in deep tubewell areas (see Annex C for details).
The estimates are detailed below.

The capital cost of setting up a transmission and
distribution network for a piped water system in
rural Bangladesh is less than some recent rural
water supply projects in India due to the proximity
of water sources and the dense settlement pattern
in Bangladesh. However, as the coverage of
electrification in rural Bangladesh is relatively low,
the implementation of piped water supply systems
in many villages would require an additional
investment in non-grid power supply. This
additional investment has been considered in the
cost estimates reflected in the above figures.

Estimated cost of piped water supply per household

Area/district Public standpost/shared Domestic connection
connection

O&M cost Capital cost O&M cost Capital cost
(Tk/month) (Tk) (Tk/month) (Tk)

Low water table area
(Chapai Nawabganj) 34 4,750 60 9,500

Shallow tubewell area (Chandpur) 34 4,750 60 9,500

Deep tubewell area (Barisal) 37 6,250 65 12,500

Average cost 35 5,250 62 10,500

sub-sample, the charges quoted were higher than the
estimated cost. The charges quoted in the other sub-
samples fell between the two.

8.2.2 Piped water charges and demand for
such systems

8.2.2.1 Sample area
The results of the survey for the sample area, based

on a closed-ended referendum and split sampling,
clearly reveal the inverse relationship between piped
water charges and the demand for such systems
(Figure 8.1). Fewer respondents opted for piped
water in the sub-samples where higher charges were
quoted. In the first sub-sample where the lowest
prices were quoted, almost all the respondents (96
percent) said that they would opt for a piped water
system. In contrast, in the fifth sub-sample, where the
highest prices were quoted, only 57 percent of the
households opted for piped water (less than half did
not opt for piped water at the quoted charges).

At the middle range of charges (sub-sample 3),
about 49 percent of the households opted for a
standpost and about 31 percent opted for a domestic
connection (see Figure 8.1). The other households
(20 percent) said that they would not opt for a piped
water supply at the charges quoted. The ratio of
households opting for a domestic connection to those
opting for a standpost was 1:1.5. Based on the three

Box 8.1
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Figure 8.1: Household choices regarding piped water supply: Sample area

mid-prices (sub-samples 2, 3 and 4), the
corresponding ratio was 1:1.6.

8.2.2.2 Control area
The inverse relationship between piped water
charges and the demand for such systems is also
reflected in the survey results for the control area.
In the first sub-sample where the lowest charges
were quoted, 95 percent of the households opted
for piped water. In the fifth sub-sample where the
highest charges were quoted, only 55 percent of
the households opted for piped water. These
figures are similar to corresponding estimates for
the sample area.

The survey results for the control area are
similar to those for the sample area in respect of
the ratio of households opting for a domestic
connection to those opting for a standpost. At the
middle level of charges (sub-sample 3), about
50 percent of the households in the control area
opted for public standposts and about 37 percent
opted for a domestic connection. The ratio of

households opting for a domestic connection to
those opting for a standpost was 1:1.4.

8.2.3 Analyzing the sample area data using a
multinomial logit model
A multinomial logit model was applied to the survey
data of the sample area to econometrically analyze
household preferences for piped water supply and
derive estimates of the willingness to pay for such a
service (see Table 8.3) (for details see Annex B).
Two levels of service were proposed and hence
considered in the model � supply through a public
standpost (shared) and a domestic piped water
connection. The corresponding equations are
included in Table 8.3.

Nine explanatory variables were used in the
model for the arsenic-affected sample area, including
the quoted charges for piped water supply, household
income, and the socio-economic characteristics of
the respondents. An index for the awareness and
concern about the arsenic problem was also included
as these would be important factors influencing

ARE HOUSEHOLDS WILLING TO PAY FOR PIPED WATER SYSTEMS?
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people�s demand for piped water supply in the
sample area. This is reflected by an arsenic score
formulated through a principal component analysis
applied to responses to nine arsenic-related questions
(see Table 8.4).

The results of the multinomial logit model for the
arsenic-affected areas indicate that the demand for
piped water increases with income and declines with
an increase in charges for a piped water supply
(Table 8.3).36 The results also show that the higher the
awareness and concern for arsenic contamination
(measured by an arsenic score), the greater the
inclination to opt for a piped water system. Another
inference that can be drawn from the results is that
convenience and the health benefits of piped water
are important considerations in household demand
for piped water supply. The results also indicate that
education (above Class X) raises the demand for a

domestic piped water connection. Further, households
where the head is a farmer, or in business or service,
are relatively more inclined to opt for piped water
supply than those where the head is an agricultural
laborer or a manual worker.

8.2.4 Estimates of willingness to pay for piped
water in the sample area
Based on the results of the survey, the mean
willingness to pay for piped water in the sample area
was estimated (see Table 8.5). Estimates for the
amount households were willing to pay as an initial
contribution to capital cost and O&M per month for
both public standposts and domestic connections
were made.

The mean willingness to pay among different
categories (poor and non-poor households, or for
each district) was derived using the estimated

36 These results (and the later finding that the mean willingness to pay for a domestic connection is more than for a public standpost) are consistent
with economic theory, suggesting that the responses obtained to the contingent valuation question meet the test of construct validity (see Chapter 3).

Explanatory variable Public standpost Domestic connection

Coefficient t-ratio Coefficient t-ratio

Income (Tk �000) 0.1801 6.31* 0.2777 9.33*

Arsenic score  0.1533 1.67# 0.3462 3.58*

Charge for standposts -0.0559 -14.10*

Charge for domestic connections -0.0359 -16.24*

Households that

Consider piped water more convenient 0.7021 4.93*  0.8671 5.15*

Consider piped water good for health 0.5815 4.73* 0.8512 6.09*

Education (Class X and above) 0.7235 6.16*

Occupation of the household head

Farmer 0.3999 3.12* 0.5063 2.98*

Service 0.7374 4.70*

Business 0.5563 3.29* 1.0255 5.09*

Constant 1.4416 5.96* 0.6859 2.34*

LR Chi2 (16) 799.85

Note: Arsenic score is an index reflecting awareness and concern of the arsenic problem.
* Statistically significant at 5 percent or higher level.
# Statistically significant at 10 percent level.

Table 8.3: Household preferences for piped water services in the sample area:
Results of the multinomial logit model

No. of observations = 2,430
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coefficients from the multinomial logit model
(Table 8.3) and the average values of the explanatory
variables computed for each category from the survey
data (for details of the methodology, see Annex B).

In the sample area, the estimated mean
willingness to pay for water supplied through a public
standpost was Tk 51 per month for O&M and Tk 960
as initial capital cost. For a domestic connection,
willingness to pay was Tk 87 per month for O&M and
Tk 1,787 as initial capital cost. Estimates for
Chandpur were slightly higher than those for Chapai
Nawabganj and Barisal possibly because of the

relatively higher average income level and the greater
concern for and awareness of arsenic contamination
in this area.

Among poor households (monthly household
income less than Tk 3,600), the estimated mean
willingness to pay for a public standpost was Tk 44
per month for O&M in addition to an initial payment
of Tk 838 towards the capital cost. For a domestic
connection, these households were willing to pay
Tk 68 per month for O&M and an initial payment of
Tk 1,401. As would be expected, the estimated
average willingness to pay among non-poor

Table 8.4: Variables used to develop the index of arsenic awareness and concern

Variable Value*

1 Is any member of your family affected by arsenicosis? 1 = Yes, 0 = No

2 Are any of your neighbors affected by arsenicosis? 1 = Yes, 0 = No

3 Is anyone in your village affected by arsenicosis? 1 = Yes, 0 = No

4 Do you know anyone in the neighboring village

affected by arsenicosis? 1 = Yes, 0 = No

5 Do you know that it takes a number of years before

arsenic poisoning manifests itself, so a person

may continue to use arsenic-contaminated water for

many years without being aware of the arsenic

poisoning taking place? 1 = Yes, I know,      0 = No, I don�t know

6 Do you know that the prolonged use of arsenic 0 = I knew that consumption of arsenic

contaminated water for drinking and cooking may contaminated water can cause health problems,

cause gangrene and cancer, and may even lead to but I did not know that it can cause cancer

death? 0 = I find it hard to believe that consumption

of tubewell water can lead to cancer

0 = I am not convinced that arsenic

contamination can cause cancer

7 Considering the health effects of arsenic and the

related treatment cost, do you consider arsenic

contamination of tubewell water a serious threat to

your family�s health? 1 = Yes, 0 = No,    0 = I don�t know

8 Are you currently facing problems with the quality of

drinking water due to arsenic contamination? 1 = Yes, 0 = No

9 In the last three years have you changed your drinking

water source due to arsenic contamination? 1 = Yes, 0 = No

Note: Principal component analysis has been applied to construct the index and compute a score based on factor loadings.
* Re-coding has been done so that 0 indicates 'not aware� or �not concerned�.

ARE HOUSEHOLDS WILLING TO PAY FOR PIPED WATER SYSTEMS?
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households was significantly higher (Tk 59 per month
for O&M and Tk 1,119 as initial capital cost for a
public standpost, and Tk 112 per month for
O&M and Tk 2,318 as initial capital cost for a
domestic connection).

With regard to standposts, households were, on
an average, willing to spend 1.1 percent of their
monthly income on O&M and 1.7 percent of their
annual income as the initial capital cost (Table 8.5).
Poor households were willing to spend 1.9 percent of
their monthly income on O&M and, on an average,
were willing to pay 3.0 percent of their annual
income as the initial capital cost.

 Households were willing to spend about
1.9 percent of their monthly income as O&M charges
for domestic connections and 3.2 percent of their
annual income as the initial capital cost. Poor
households were willing to spend 2.9 percent of their
monthly income on O&M and about 5 percent of
their annual income on initial capital cost.

On comparing the willingness to pay with actual
cost, it is seen that the mean willingness to pay more
than covers the actual O&M cost of a piped water
supply scheme (estimates based on cost information
of on-going schemes in Bangladesh) (Table 8.6).
Households were willing to pay, on an average
46 percent more than the actual cost of O&M for
standposts and 40 percent more for a domestic
connection. Among poor households, the mean
willingness to pay for standposts exceeded the O&M
cost by more than 26 percent while the mean
willingness to pay for a domestic connection
exceeded the actual O&M cost by 10 percent.

The findings reveal that both poor and non-poor
rural households were willing to pay more than
10 percent of the actual capital cost for a piped
water scheme, which is often the stipulated share of
the capital cost to be borne by households in rural
piped water supply projects in developing countries
(Table 8.6). The mean willingness to pay for all

Table 8.5: Estimated mean willingness to pay for piped water in the sample area

Public standpost Domestic connection

O&M Capital Cost O&M Capital cost
(Tk/month) (Tk) (Tk/month) (Tk)

District

Barisal 49 927 83 1,716

Chandpur 55 1,043 99 2,038

Chapai Nawabganj 48 913 79 1,625

All 51 960 87 1,787

Poor 44 838 68 1,401

Non-poor 59 1,119 112 2,318

Willingness to pay as a percentage of income (%)*

District

Barisal 1.1 1.7 1.9 3.2

Chandpur 1.0 1.5 1.8 3.0

Chapai Nawabganj 1.3 2.0 2.1 3.6

All 1.1 1.7 1.9 3.2

Poor 1.9 3.0 2.9 5.0

Non-poor 0.8 1.2 1.5 2.6

* The ratio in respect of contribution to capital cost has been computed based on annual income figures.
Capital cost is a one-time payment.
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households was 18 percent of the capital cost for a
standpost and 17 percent of the capital cost for a
domestic connection. Non-poor households were
willing to pay 21 percent of the capital cost for a
standpost and 22 percent of the capital cost for a
domestic connection. Poor households were willing to
contribute, on an average, 16 percent of the capital
cost of a standpost and 13 percent of the capital cost
of a domestic connection.

Information gathered on the willingness to pay in
the village level survey support the findings of the
household survey. District-wise information from
village informers indicates that in Chandpur most
households were willing to pay Tk 50-75 per month
and contribute Tk 2,000-3,000 towards the capital
cost of piped water supply. In Barisal, willingness to
pay for O&M was Tk 30-50 per month and
Tk 1,000-2,000 for the capital cost. In Chapai
Nawabganj, where household income was lower,
a relatively lower willingness to pay for piped water
was reflected in the information collected at the
village level.

8.2.5 Estimates for the control area based on
the multinomial logit model
As for the sample area, a multinomial logit model
was applied to the survey data of the arsenic-free

control area to analyze household preferences for
piped water supply and to derive estimates of the
willingness to pay for such a service (Table 8.7). The
results of the model were qualitatively similar to those
obtained in the sample area (Table 8.3). The level of
income and the cost of the service were found to be
key factors determining the choice between a
standpost and a domestic connection, or rejecting
both. Convenience was an important consideration
when opting for a piped water connection. Education
above Class X appeared to increase the demand for
a domestic piped water connection. Occupation of
the household head was also important in
determining the demand for piped water. Households
where the head was a farmer or in business or service
were more inclined to opt for a piped water
connection.

Some differences would be noticed between the
models for the sample area and the control area. The
model for the sample area includes an arsenic score
as an explanatory variable. Since concern for arsenic
would not be an important factor influencing the
demand for piped water in the arsenic-free control
area, this variable was not included in the model for
the control area. The dummy variable representing
household perception that piped water is good for
health was initially included in the model for the

Table 8.6: Average household willingness to pay as a percentage of actual cost
in the sample area (percent)

Public standpost Domestic connection

O&M Capital cost O&M Capital cost
(Tk/month) (Tk) (Tk/month) (Tk)

District

Barisal 132 15 128 14

Chandpur 162 22 165 21

Chapai Nawabganj 141 19 132 17

All 146 18 140 17

Poor 126 16 110 13

Non-poor 169 21 181 22

Note: The cost estimates are based on figures listed in Box 8.1.
Capital cost is a one-time payment.
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Table 8.7: Household preferences for piped water services in the control area:
Results of the multinomial logit model

Number of observations = 300

Explanatory variable Public standpost Domestic connection

Coefficient t-ratio Coefficient t-ratio

Income (Tk �000) 0.2629 2.41* 0.4639 4.19*

Charge for standposts -0.0883 -6.06*

Charge for domestic connections -0.0511 -6.46*

Households that consider piped
water more convenient 1.5285 3.62*  1.5581 3.21*

Education (Class X and above) 1.4678 3.43*

Problem of excessive iron in the water 0.3523 0.95 0.4799 1.13

Occupation of the household head

 Farmer 1.6313 3.49* 2.2757 4.15*

 Service 1.6149 1.99* 2.0509 2.36*

 Business 1.6762 2.77* 2.1085 3.01*

Constant 1.2401 1.90 0.2338 0.29

LR Chi2 (15) 170.78

*Statistically significant at 5 percent or higher level.

Table 8.8: Estimated mean willingness to pay in the control area

Public standpost Domestic connection

O&M Capital cost O&M Capital cost
(Tk/month) (Tk) (Tk/month) (Tk)

District

Chapai Nawabganj 42 859 76 1,491

Commilla 50 1,014 105 2,059

All 46 937 91 1,775

Poor 39 785 67 1,310

Non-poor 56 1,135 122 2,385

Willingness to pay as a percentage of income (%)*

District

Chapai Nawabganj 1.5 2.6 2.8 4.5

Commilla 0.8 1.3 1.6 2.7

All 1.0 1.7 2.0 3.2

Poor 1.7 2.8 2.9 4.7

Non-poor 0.7 1.3 1.6 2.6

* The ratio in respect of contribution to capital cost has been computed based on annual income figures.
Capital cost is a one-time payment.
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control area, but was later dropped because the
estimated coefficient was found to be statistically
insignificant. It appears that the benefits to health of
piped water were a more important consideration
underlying the demand for piped water in the sample
area than in the control area.

Another difference between the models for the
sample and control areas is that the latter model
includes a dummy variable representing the problem
of excessive iron in the water. Although the coefficient
of this variable was not statistically significant, it was
retained in the equation because a number of
respondents in the area (more than half) had
reported this as a problem during the survey. The
results of the model suggest that households facing
this problem were more likely to opt for piped water
than households that did not face such a problem.

8.2.6 Estimates of willingness to pay for piped
water in the control area
Estimates of the mean willingness to pay in the
control area (based on the multinomial logit model)
are presented in Table 8.8. On an average, the mean
willingness to pay for all households for a standpost
was Tk 46 per month for O&M and Tk 937 as initial
payment for capital cost. For a domestic connection,
the mean willingness to pay was Tk 91 per month for
O&M and Tk 1,775 as initial capital cost.

The mean willingness to pay was higher in
Commilla than in Chapai Nawabganj perhaps
because the thana surveyed in Commilla was better
developed than the thana covered in Chapai
Nawabganj, which is reflected in the relatively higher
levels of income in Commilla.

In the control area, the estimated mean
willingness to pay for a public standpost among poor
households was Tk 39 per month plus an initial
payment of Tk 785. For a domestic connection, these
households were prepared to pay Tk 67 per month,
plus an initial payment of Tk 1,310. The estimated
willingness to pay of non-poor households was
significantly higher. On an average, non-poor
households were prepared to pay Tk 56 per month

for O&M and Tk 1,135 as initial capital cost for a
standpost, and Tk 122 per month as O&M and
Tk 2,385 as initial capital cost for a domestic piped
water connection.

The estimated mean willingness to pay was only a
small percentage of household income, which is
similar to the estimates for the sample area. The mean
willingness to pay for O&M for all households for a
standpost was about 1 percent of monthly income and
about 2 percent for a domestic connection. Poor
households were willing to pay 1.7 percent of their
monthly income as O&M charges for a standpost and
2.9 percent of their monthly income as O&M charges
for a domestic connection. The non-poor were willing
to pay 0.7 percent and 1.6 percent of their monthly
income as O&M charges for a standpost and
domestic connection, respectively.

The contribution towards initial capital cost as a
percentage of annual income was about 1.7 percent
for a standpost and 3.2 percent for a domestic
connection. Poor households were willing to pay
2.8 percent of their annual income as the initial cost
of a standpost and nearly 5 percent of their annual
income as the initial capital cost of a domestic piped
water connection. The non-poor were willing to pay
1.3 percent of their annual income as initial cost of a
standpost and 2.6 percent of their annual income as
initial capital cost of a domestic connection.

A comparison of estimated mean willingness to
pay with the actual cost of supply (Table 8.9) reveals
a similar picture as in the sample area. The estimated
mean willingness to pay for O&M exceeded the
actual cost by 35 percent for a standpost and
52 percent for a domestic connection.

The mean willingness to pay for O&M of
standposts among non-poor households exceeded
the actual cost by 65 percent. For a domestic
connection, the corresponding proportion was
103 percent. For poor households, the willingness to
pay was relatively lower although their average
willingness to pay for O&M exceeded the actual cost
both for standposts and domestic connections.
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With regard to the capital cost, the estimated mean
willingness to pay for all households was
20 percent of the capital cost of a standpost and
19 percent of the capital cost of a domestic connection.
Poor households were also willing to contribute
significantly to the capital cost of piped water supply and
were willing to pay, on an average, 17 percent of the
initial capital cost for a standpost and 14 percent of the
initial cost for a domestic connection. Non-poor
households were willing to contribute 24 percent of the
capital cost for a standpost and 25 percent of the
capital cost for a domestic connection.

8.3 Willingness to pay for piped water
as a percentage of income: A review of
studies in developing countries
Studies of developing countries have shown that
households would be willing to pay 0.2 percent to
more than 4 percent of their income to use an
improved water source (see Whittington and Swarna,
1994; World Bank Water Demand Research Team,
1993). In most cases, the ratio is between 1 to 2
percent. In Parana state in southern Brazil, for
instance, households were willing to pay about
2 percent of their income for a private connection;
however, they were not willing to pay for a public
standpost (World Bank Water Demand Research

Team, 1993: 51). In southern Haiti, households were
willing to pay approximately 1 percent of their income
for a public standpost and about 2 percent for a
private connection (Whittington et al., 1990). In
sweet-water zones of the Punjab, in Pakistan, almost
every household has a handpump in the house or
compound; in these areas, households were willing to
pay about 1 percent of their income for a domestic
piped water connection (Altaf et al., 1993).

A study of rural piped water supply in Kerala,
India in 1988 shows that households were willing to
pay an average monthly tariff of Rs 5.5 for a
domestic connection in areas that did not have
access to piped water services at the time and an
average of Rs 267 as a connection charge (Singh et
al., 1993). In areas with piped water schemes,
households without a water connection were willing
to pay a monthly tariff of Rs 8.7-9.7 depending on
the quality of service, and Rs 355 as a connection
charge. Households with a piped water connection
were willing to pay a monthly tariff of Rs 25 for
improved water services. Based on the average
annual per capita income reported in the study
(assuming an average family size of six), the
percentage of monthly income that households would
be willing to pay as monthly tariff was in the range of
0.4-2 percent.37

Table 8.9: Average household willingness to pay as a percentage of actual cost in
the control area (percent)

Public standpost Domestic connection

O&M Capital cost O&M Capital cost
(Tk/month) (Tk) (Tk/month) (Tk)

District

Chapai Nawabganj 124 18 127 16

Commilla 147 21 175 22

All 135 20 152 19

Poor 115 17 112 14

Non-poor 165 24 203 25

Note: Cost estimates are listed in Box 8.1.
Capital cost is a one-time payment.
As Commilla district is in a shallow tubewell area, the estimates for Chandpur (shown in Box 8.1) were used. The capital cost of
piped water supply for the aggregate control area was estimated as Tk 9,500 per family for a domestic connection and Tk 4,750
per family for a public standpost.

37 This is one of few studies where contingent valuation (in 1988) was followed by a behavioral study (in 1991) when water supply projects were
implemented (Griffin et al., 1995). The behavior of households was found to be consistent with the findings of the contingent valuation survey,
thereby validating the willingness to pay estimates based on this methodology.
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Clearly, the estimates of willingness to pay for
piped water as a percentage of income for rural
Bangladesh obtained in this study broadly correspond
with the estimates obtained in a number of earlier
studies, which indirectly corroborates the reliability of
these estimates.38

8.4 Value of arsenic-free water
Piped water is a composite good whose value is
made up of a number of elements including quality,
convenience, and saving of time. In arsenic-affected
areas, the estimated value of piped water would have
an element related to its being arsenic-free. A
challenging methodological issue is how to extract
this element from the total value of piped water.

Two methods, contingent valuation and revealed
preference, were used in the Bangladesh study to
estimate the value of water being arsenic-free. The
estimates obtained by the contingent valuation
method and the revealed preference method are
presented in the following sections.

8.4.1 Estimations based on the contingent
valuation approach
To obtain estimates of arsenic-free water by the
contingent valuation method, the mean willingness to
pay for piped water was first estimated among
households in the arsenic-affected areas that ranked
relatively high (above the median) in terms of the
arsenic score which reflect awareness and concern of
the arsenic problem (see Table 8.10, Row A).
This estimate was then compared with the mean
willingness to pay for piped water in the arsenic-free
control area (Row C). The difference was arrived at to
estimate the willingness to pay for arsenic-free
water (Row D).

The willingness to pay for O&M and capital cost
was aggregated to obtain the total amount a
household would be willing to pay a month. The

monthly payment equivalent to the one-time payment
of capital cost was worked out based on the interest
cost (the amount a household would pay per month if
they borrowed money to pay the initial capital cost;
and in case they paid out of their savings, the amount
of interest they would lose per month). Assuming an
interest rate of 12 percent per annum,39 one percent
of the capital cost payment was added to O&M cost
payment to calculate the total amount households
would be willing to pay. Computed in this manner,
the difference between Row A and Row C would be
Tk 9 a month for a standpost and Tk 11 a month for
a domestic connection, which would be the estimated
value of arsenic-free water.

The multinomial logit model for the arsenic-
affected area was used to obtain an alternate
estimate of the value of arsenic-free water obtained
by the contingent valuation method (see Table 8.3).
All the arsenic-related variables included in the index
were set at zero (Table 8.4) and other variables were
set at the sample mean to arrive at an estimation of
willingness to pay for piped water among households
with no awareness or concern for the arsenic problem
(Table 8.10, Row B). The mean willingness to pay
arrived at was then compared with the mean
willingness to pay for piped water among households
that ranked relatively high on the arsenic score.

The estimate of the value of arsenic-free water,
when standposts and domestic connections were
considered separately, was Tk 6-9 per month for a
public standpost and Tk 11-23 per month for a
domestic connection (Table 8.10, Row D). The
arsenic-free component was calculated to be
9-14 percent of the value of piped water in
arsenic-affected areas in the case of standposts,
and 9-19 percent in the case of a domestic
connection (Row E).

To arrive at an estimate of arsenic-free water when
the two options for piped water supply are considered

38 Jiwanji (2000) has reviewed contingent valuation studies on the demand for improved water supply in developing countries. In 11 out of 15
studies, households were willing to pay 0.5-2.5 percent of their income per month for piped water.
39 During 2001-02, the interest rate on deposits for two years or more with major banks in Bangladesh was 8-9 percent per annum. The
agricultural lending rates ranged from 12 to 16 percent per annum. Therefore, the midpoint of these interest rates, that is, 12 percent, was used
for the calculations.

ARE HOUSEHOLDS WILLING TO PAY FOR PIPED WATER SYSTEMS?



WILLINGNESS TO PAY FOR ARSENIC-FREE, SAFE DRINKING WATER IN BANGLADESH

80

together, the willingness to pay for a standpost and a
domestic connection were combined using weightages
of 0.6 and 0.4 (based on the preferences indicated by
households in the survey). The difference in the mean
willingness to pay was Tk 13 a month when Rows A
and B were compared (the weighted average of 58.3
and 96.6 was subtracted from the weighted average
of 64.2 and 119.4), and Tk 10 per month when Rows
A and C were compared (the weighted average of
55.4 and 108.7 was subtracted from the weighted
average of 64.2 and 119.4). Based on these figures,
willingness to pay for arsenic-free water would be in
the range of Tk 10-13 a month.

As a proportion of income, the willingness to pay
for arsenic-free water was low, ranging from
0.2 percent to 0.3 percent. This probably reflects the
long latency period of arsenicosis and the high
personal discount rate for the future among rural
households (Poulos and Whittington, 2000). Another
possible reason for the low value of arsenic-free water
is the perception of risk similar to those detected in
most risk studies, that is �it will not happen to me or
my family members�.

8.4.2 Estimates based on the revealed
preference approach
To validate the estimates of the value of arsenic-free
water based on the contingent valuation approach
discussed earlier, alternate estimates were made
based on the revealed preference approach. Using
the revealed preference approach, four components
were valued and aggregated to estimate the value of
arsenic-free water:

■ The value of the extra time being spent on
collecting drinking water by households that had
shifted their drinking water source as a result of
arsenic contamination.

■ The value of time spent and fuel used to boil water
among households that had shifted from tubewells
to sources such as tanks and ponds, and were
boiling water to remove bacteriological
contamination.

■ The cost of interest on investments made in new
tubewells, or re-sinking existing tubewells deeper,
among households that had made such an
investment because the earlier source of drinking
water was arsenic-contaminated.

Table 8.10: Willingness to pay for the arsenic-free component in piped water

Public standpost Domestic connection

O&M Capital Total  O&M Capital Total
(Tk/month) cost payment (Tk/month) cost payment

(Tk) (Tk/month) (Tk) (Tk/month)

(A) Sample area: Mean willingness
to pay for households with an
arsenic score above the median 54  1,024 64.2 99  2,041 119.4

(B) Sample area: Mean willingness
to pay estimated after setting
arsenic-related variables at zero 49  926 58.3  80 1,660 96.6

(C) Control area: Mean willingness to pay  46  937 55.4 91  1,775 108.7

(D) Mean willingness to pay for
arsenic-free water (Tk per month) 6-9 11-23

(E) Arsenic-free element extracted from the
value of piped water 9-14% 9-19%

Note: Mean willingness to pay for arsenic-free water in Row D was calculated as the difference between Rows A and B, and similarly the difference between Rows A
and C. The difference was taken after combining the mean willingness to pay for capital cost with the mean willingness to pay for O&M. By adding 1 percent of the
former to the latter, an estimate was made of the total amount households were willing to pay per month. The figures in Row E were obtained by dividing the
estimated mean willingness to pay for arsenic-free water by the value of piped water indicated in Row A.
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Table 8.11: Estimated value of arsenic-free water according to the revealed
preference approach

Indicator Value

1. Total households surveyed in the sample area 2,430

2. Number of households that changed their drinking water source due
to arsenic contamination 502

3. Total value of extra time spent collecting water by households that
changed their drinking water source due to arsenic contamination
(Tk per month) 17,480

4. Number of households that have shifted to other sources such as
ponds/tanks and are boiling water 49

5. Total value of time and fuel cost for boiling water among households
that have shifted to tanks/ponds (Tk/month) 11,123

6. Number of households that have installed a new tubewell in the last
five years due to arsenic contamination 75

7. Monthly interest cost of investment (at the rate of 12% per annum)
(Tk/month) 1,875

8. Total sum of cost (3+5+7) (Tk/month) 30,478

9. Cost per household per month (8/1) (Tk/month) 12.5

10. Excluding the 554 households whose tubewells
have been found safe  (Tk/month) 16.2

Note: See Annex D for details of computation.

40 The total cost was divided by the total number of households in the sample area to be consistent with the estimate based on the contingent
valuation approach.

■ The cost associated with arsenic reduction units
among households that had been using such
technology.

The estimated values are reflected in Table 8.11
(for detailed computations, see Annex D). One
component (the cost associated with arsenic
reduction units) was not estimated because
households probably did not incur much actual
expenditure operating and maintaining the
equipment.

The sum of cost incurred by households to obtain
arsenic-free water (arrived at by adding the cost of
extra time spent collecting drinking water, the cost of
time spent and expenditure incurred on fuel to boil
tank/pond water and cost of interest on investment in
new tubewells) was Tk 30,478 per month. The total

cost was then divided by the total number of
households surveyed in the sample area to
arrive at the per household cost, which was Tk
12.5 per month.40 It may be appropriate to
exclude from the calculations households
reporting that the tubewell had been found to be
safe after testing, as they would not be required
to incur any additional expenditure. If these
households were excluded (554 households, see
Table 6.17), the average cost would be Tk 16.2
per household per month.

The estimates of the value of arsenic-free
water obtained by the revealed preference
approach are broadly in agreement with the
estimates arrived at using the contingent
valuation approach, thereby validating the
estimates of the latter.
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8.5 Summing up
The estimates of willingness to pay for piped water
indicate a strong preference for such systems both in
the arsenic-affected and arsenic-free areas. The
results suggest that rural households were willing to
pay for piped water particularly because of the
convenience it provides. On an average, the
estimated mean willingness to pay of all households
exceeded the actual O&M cost of supplying piped
water in both arsenic-affected and arsenic-free areas.
In the arsenic-affected areas, for instance, the mean
willingness to pay for the O&M cost of a public
standpost was Tk 51 per month, 46 percent higher
than the actual cost, and the mean willingness to pay
for a domestic connection was Tk 87 per month,
40 per cent higher than the actual cost. Even poor
households were willing to pay more than the actual
O&M cost of piped water supply, both for public
standposts and domestic connections (26 percent
more than the actual O&M cost for a standpost
and 10 more than the actual O&M cost of a
domestic connection).

In rural piped water supply projects in India,
beneficiaries are often required to contribute 10
percent to the capital cost of the project. This is also

roughly the stipulated share of beneficiary
contribution in a number of rural water supply
projects in other developing countries. The results of
this study indicate that rural households in
Bangladesh would be willing to cover the capital cost
to this extent and even more.

In the study, an estimate was made of the value of
making water arsenic-free out of the total value of
piped water. The estimate was in the range of
Tk 10-13 a month, using the contingent valuation
approach. An alternate value of arsenic-free water
arrived at using the revealed preference method was
found to be in the same range as the estimates
obtained by the contingent valuation approach, thus
validating the estimates of the latter.

The estimated value of arsenic-free water was low
in comparison to the average income of rural
households (0.2-0.3 percent). The low willingness to
pay for arsenic-free water among rural households
probably reflects the long latency period of
arsenicosis and the high personal discount rate for
the future. Other reasons include low awareness of
the serious health effects of arsenic contamination
and low risk perceptions among rural households.
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Piped Water Systems or
Arsenic Mitigation
Technologies � What
do Households Prefer?

The survey data presented in the previous chapter clearly reflect a strong

preference for piped water supply. However, findings also show that majority of

households in the arsenic-affected areas are willing to pay for and use arsenic

mitigation technologies. This chapter explores household preferences between

piped water supply and arsenic mitigation technologies, and the reasons for their

choice. As arsenic mitigation technologies are not of interest to households in the

arsenic-free control area, households in the control area were not asked about

these technologies and hence were not required to make a choice between piped

water and the arsenic mitigation technologies.

9

9.1 Choice between piped water
supply and arsenic mitigation
technologies
Respondents were asked to state their preference
between piped water supply and their most preferred
arsenic mitigation technology (out of the six included
in the study), and the reasons for their choice.
However, because of the asymmetry between the
charges quoted in the survey for piped water and
arsenic mitigation technologies,41 households were
asked to make a choice between the two options
under two conditions: with no capital subsidy for
arsenic mitigation technologies, and assuming that

there was an 80 percent capital subsidy on the

technologies. Such questions are useful to study the

sensitivity of respondents to the level of subsidy on

arsenic mitigation technologies.

Most respondents (89 percent) showed a

preference for piped water supply over arsenic

mitigation technologies (taking into account aspects

of cost, convenience, and other issues) (Table 9.1,

Figure 9.1).42 Even with the provision of 80 percent

41 While it was assumed that households would pay only a part (about 10-20 percent or one-fifth) of the initial capital cost of piped water systems,
the charges for arsenic mitigation technologies did not have any built-in subsidy on capital cost.
42 Table 9.1 and Figure 9.1 are based on data for 2,280 households out of a total of 2,430 households covered in the sample area. Respondents
who did not want to contribute to the capital cost of piped water schemes (150 respondents) were excluded from the analysis.
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capital subsidy on arsenic mitigation technologies,
the proportion of respondents preferring piped water
supply remained high (about 78 percent).

More households in Chapai Nawabganj
(98 percent) than in Barisal and Chandpur (81 and
86 percent, respectively) preferred piped water supply
to arsenic mitigation technologies (Table 9.1). In
Barisal, about 19 percent of the respondents preferred

arsenic mitigation technologies to piped water supply
without any capital subsidy on arsenic mitigation
technologies but the capital cost of piped water
subsidized to an extent. With a provision for 80

percent capital subsidy on arsenic mitigation
technologies, the relevant proportion rises to
38 percent (Table 9.1), that is, an increase of
19 percentage points. In Chandpur and Chapai
Nawabganj, in comparison, fewer households opted
to shift to subsidized arsenic mitigation technologies.
The proportion of households preferring arsenic
mitigation technologies to piped water increased by
about 7 percentage points in both districts with the
provision of 80 percent capital subsidy.

About 69 percent of the 2,023 respondents who
chose piped water over arsenic mitigation

Figure 9.1: Household preference for piped water over arsenic mitigation technologies (%)
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Table 9.1: Household choice between piped water supply and arsenic mitigation technologies

District Household preference Household preference if 80 percent
capital subsidy is provided for
arsenic mitigation technologies

Piped Arsenic Not  Piped  Arsenic Not
water mitigation specified/ water  mitigation specified/
supply technology  indifferent  supply technology  indifferent

Barisal 561 (80.9) 130 (18.8) 2 (0.3) 424 (61.2) 265 (38.2) 4 (0.6)

Chandpur 637 (85.7) 101 (13.6) 5 (0.7) 586 (78.9) 152 (20.4) 5 (0.7)

Chapai Nawabganj 825 (97.7) 16 (1.9) 3 (0.4) 761 (90.2) 76 (9.0) 7 (0.8)

Total sample area 2,023 (88.7) 247 (10.8) 10 (0.4) 1,771 (77.7) 493 (21.6) 16 (0.7)

Note: Figures in brackets are percentages.
The first column indicates household choice with a capital subsidy on piped water.
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technologies mentioned convenience as the main
reason or one of the reasons for choosing this option.
Over half (51 percent) felt that a piped water system
would provide safe water free from arsenic as well as
bacteriological contamination, and about 6 percent
felt that a piped water system would supply enough
water to meet their requirements. About 18 percent of
the respondents said that they had chosen piped
water over their most preferred arsenic mitigation
technology because of the cost in addition to other
advantages of piped water.

As deep tubewells were the most preferred arsenic
mitigation technology in majority of cases, the

comparison shown in Table 9.1 is essentially between
piped water and deep tubewells. However, piped
water was the preferred option even among
households that had chosen three-kolshi or activated
alumina units as their most preferred arsenic
mitigation technology (Table 9.3).

The survey explored whether households that had
used an arsenic mitigation technology earlier would
have the same preferences as those that had no
experience of using the technology. Similarly, the
preferences of households that had previously used
arsenic reduction units and those that had used deep
tubewells were also analyzed.

PIPED WATER SYSTEMS OR ARSENIC MITIGATION TECHNOLOGIES � WHAT DO HOUSEHOLDS PREFER?

Table 9.3: Choice between piped water supply and arsenic mitigation
technologies: A comparison of households grouped according to their most
preferred arsenic mitigation technology

Table 9.2: Reasons for preferring piped water supply to arsenic mitigation technologies

Reason Number of households Percent

Convenience 1,390 68.7

Piped water is free from arsenic
and bacteriological contamination 1,043 51.6

Cost considerations 365 18.0

Sufficient water will be available 122  6.0

Other reasons 13 0.6

Total number of households 2,023

Note: Multiple responses were considered.

Most preferred Number of Preferred option between piped water supply
technology respondents and selected arsenic mitigation technology

Piped water AMT Not specified/
Indifferent

Three-kolshi 289 279 8 2

Activated alumina (H) 94 91 3 0

Activated alumina (C) 61 61 0 0

Dugwell 45 43 2 0

Pond sand filter 31 28 3 0

Deep tubewell 1,370 1,157 210 3

Total 1,890 1,659 226 5

Note: The row total does not tally with Table 9.1 because households that were not willing to pay for and use the arsenic
mitigation technologies have not been included in this table.
AMT = arsenic mitigation technology; H = household-based; C = community-based
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There were no significant differences in the
responses of the households (Figure 9.2). Over
90 percent of the households that had no
experience of the technologies preferred piped
water supply to arsenic mitigation technology
(without any capital subsidy on the latter). The
proportion was roughly the same for households
that had used or were currently using arsenic
mitigation technologies. About 90 percent of the
households that had used the three-kolshi or
activated alumina technology, and about
80 percent of the households that had used deep
tubewells, expressed a preference for piped water
over their most preferred arsenic mitigation
technology.

9.2 Analyzing household responses
based on the logit model
A logit model was applied to analyze household
preferences for piped water supply in relation to each
of the six selected technologies. The explanatory
variables used in the model were household income,
respondent�s level of education, dummy variables to
represent the household�s most preferred arsenic
mitigation technology (as piped water and the most

preferred arsenic mitigation technology were being
compared), dummy variables for the districts,43 a
dummy variable to represent whether the household
had invested in a tubewell in the last five years, and
variables representing household awareness of
arsenic toxicity and the perceived advantages of a
piped water supply. As mentioned in the earlier
section, households were asked to choose between
piped water supply and arsenic mitigation
technologies under two conditions: if no capital
subsidy was provided for arsenic mitigation
technologies, and assuming that there was an 80
percent capital subsidy on the technologies.
Consequently, two observations were used for each
household, and a dummy variable for capital subsidy
on arsenic mitigation technologies was included in
the model as an explanatory variable.

The results of the model indicate that the preference
for piped water increases with the respondent�s level of
income and education (Table 9.4), which is consistent
with the results of the multinomial logit model applied to
analyze willingness to pay for piped water (presented in
Chapter 8).

The model also suggests that the preference for
piped water supply decreases with the increase in the
level of subsidy provided for arsenic mitigation
technology (Table 9.4). The preference for piped
water was found to be directly related to knowledge
of the serious health effects of arsenic contamination.
Households that considered piped water to be more
convenient or better for health had a stronger
preference for that technology. The preference for
piped water was relatively lower among households
that had invested in a new tubewell in the last five
years than those households that had not made such
an investment.

The coefficients of the dummy variables for
Chandpur and Chapai Nawabganj were positive and
statistically significant. This suggests that there is a
higher preference for piped water over arsenic

Figure 9.2: Percentage of households
preferring piped water supply to arsenic
mitigation technologies � A comparison of
users and non-users of arsenic mitigation
technologies

43 The differences in the conditions prevailing in the three districts in terms of the quantity and quality of water available may influence the respondents'
choice between piped water and arsenic mitigation technologies. To capture these effects, dummy variables for the districts were introduced in the logit
model.
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mitigation technologies in Chapai Nawabganj and
Chandpur than in Barisal. This is consistent with the
survey results reported in Table 9.1 (see also Figure 9.1).

9.3 Estimating the probability of
choosing an arsenic mitigation
technology over piped water systems
The logit model was used to estimate the probability
of a household choosing a piped water system over
an arsenic mitigation technology (Figure 9.3). The
results show that there was a strong preference for

piped water supply over arsenic mitigation
technologies. The probability of opting for piped water
supply over a deep tubewell without any provision of
subsidy was about 85 percent. In relation to the other
five technologies, the probability was over 90 percent.
With an 80 percent capital subsidy on arsenic
mitigation technologies, the probability of choosing
one of these over piped water increases, but
continued to remain lower than 25 percent
(less than 20 percent for technologies other than
deep tubewells).

PIPED WATER SYSTEMS OR ARSENIC MITIGATION TECHNOLOGIES � WHAT DO HOUSEHOLDS PREFER?

Explanatory Variable Coefficient t-ratio

Subsidy (dummy) -0.7452 -8.098*

Household income (Tk '000)  0.0761 4.566*

Education of respondent (codes 1 to 6)  0.0781 2.289*
 (1 = illiterate to 6 = graduate and above)

Households that had invested in a tubewell
in the last five years -0.1953 -1.437

Households that
 Were aware of the serious health effects of arsenic 0.5547 5.441*
 Were facing arsenic contamination in the drinking water 0.2869 1.810#
 Consider piped water convenient/good for health 0.2189 1.942#

Dummy variables for technologies

Three-kolshi -1.8879 -5.442*

Activated alumina (household-based) -1.8188 -4.945*

Dugwell -1.8082 -3.873*

Pond sand filter -2.4305 -5.933*

Deep tubewell -2.8547 -12.460*

Subsidy* (three-kolshi) -0.3821 -1.190

Dummy variables for districts

Chapai Nawabganj  2.2162 17.413*

Chandpur  0.4546 4.232*

Constant 2.8299 10.623*

LR Chi2 (15) 906.90

Note: Two observations were used for each household (with and without subsidy on arsenic mitigation technologies). Households
that did not select any of the technologies or were not interested in piped water were excluded.
The dependent variable takes the value 1 if piped water supply is chosen by the respondent or otherwise 0.
The dummy variables for technologies represent a household�s preferred arsenic mitigation technology. To estimate the model, one
of the technology dummies and one of the district dummies have to be excluded. Activated alumina (community-based) and Barisal
were taken as the excluded categories.
* Statistically significant at 5 percent or higher level.
# Statistically significant at 10 percent level.

Table 9.4: Choice between piped water supply and arsenic mitigation
technologies � Results of the logit model

Number of observations = 4,664
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Figure 9.3: Probability of choosing a piped
water system over arsenic mitigation
technologies

The probability of opting for piped water over a
deep tubewell was lower than the probability of
opting for piped water over the three-kolshi method
or activated alumina technology (both with and
without capital study for arsenic mitigation
technologies) (see Figure 9.3). Similarly, the
probability of opting for piped water over a deep
tubewell was lower than the probability of opting for
piped water over dugwells or pond sand filters. One
possible interpretation of these results is that from the
point of view of a typical household, the
disadvantages of using other arsenic mitigation
technologies vis-à-vis piped water were greater than
the disadvantages of using a deep tubewell vis-à-vis
piped water. This is consistent with the conclusion in
Chapter 7 that deep tubewells were considered the
preferred option among the six selected arsenic
mitigation technologies considered in the study.

9.4 Summing up
The survey results show that even though piped water
supply entails much higher expenditure, households
in rural Bangladesh prefer these systems to arsenic
mitigation technologies. The main reasons given by
respondents for this choice were convenience and the
possibility of accessing water free of arsenic and
bacteriological contamination.

An increase in the level of subsidy for arsenic
mitigation technologies results in a decrease in the
preference for piped water supply. Household
income, respondent�s level of education, knowledge
of the serious health effects of arsenic contamination,
and the perceived advantages of piped water systems
were found to be positively related to the preference
for piped water. This preference was stronger in
Chapai Nawabganj and Chandpur than in Barisal.
Indeed, in Barisal, nearly 40 percent of the
respondents expressed a preference for arsenic
mitigation technologies (primarily deep tubewells)
over piped water when this choice was offered with
80 percent capital subsidy for arsenic mitigation
technologies. From these findings it appears that
while there was an overwhelming preference for
piped water, a significant percentage of households
in some regions may prefer other options.

The estimated probability of choosing piped water
systems over arsenic mitigation technologies was high
both with and without subsidy. This reflects the strong
demand for piped water in rural Bangladesh, which
in most areas does not weaken even if large capital
subsidies are given to arsenic mitigation
technologies.
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Does the Provision of
Safe Public Tubewells in
Arsenic-Affected Areas
Reduce the Demand for
Piped Water?

In some arsenic-contaminated areas of Bangladesh, a large number of

households have in recent years shifted their drinking water source from private

tubewells to deep public tubewells that provide safe arsenic-free water. The

survey fielded in the sample and control areas was also canvassed in these areas

to establish whether households that are accessing safe arsenic-free water would

prefer piped water as an alternate source of water supply. The extent to which

they would be willing to share the cost of setting up and operating such schemes

was also assessed.

In this phase of the study, 150 households were surveyed in five villages in

Banaripara thana,44 Barisal district. Thirty households were randomly chosen

from each village. The econometric model applied to the data for the sample and

control areas (see Chapter 8 and Annex B) was used to analyze household

preferences and to estimate the mean willingness to pay in Banaripara. This

chapter presents the findings and compares them with the findings of the analysis

of preferences and willingness to pay in the sample and control areas.

10

10.1 Socio-economic profile of the
respondents
The socio-economic profile of the respondents in
Banaripara was similar to that of the respondents in
the arsenic-affected sample areas covered in the
survey (for a comparative listing, see Table 10.1).
However, there were differences in some of the
indicators. Average income, reflected in the

proportion of houses with an electricity connection
and average expenditure on electricity, was slightly
lower in Banaripara than in the sample area.45 The
proportion of households where the head was
engaged in business or in service was slightly higher
in Banaripara than in the sample area.

44 Banaripara was selected for the study because though the area faces a problem of groundwater arsenic contamination, most people were not exposed
to arsenic poisoning as they had shifted to public tubewells.
45 The proportion of households with a monthly income above Tk 10,000 was 1.3 percent in Banaripara as compared to 4.6 percent in the sample area.

DOES THE PROVISION OF SAFE PUBLIC TUBEWELLS IN ARSENIC-AFFECTED AREAS REDUCE THE DEMAND FOR PIPED WATER?
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10.2 Reported extent of arsenic-
contaminated tubewells and shift to an
alternate drinking water source
About 95 percent of the households surveyed in
Banaripara reported that the tubewell nearest to their
house had been tested for arsenic. Households also
reported that out of the tubewells tested, about
29 percent were contaminated. None of the
households surveyed in Banaripara were using
tubewells that were contaminated.

These findings are contrary to the results for the
sample area. Fewer households (58 percent) in the
sample area reported that the tubewell nearest their

house had been tested, even though the incidence of
arsenic contamination was considerably higher
(61 percent of the tubewells were found to be
contaminated) (see Table 6.17). Moreover, a number of
households (about 15 percent of the total sample) were
continuing to use arsenic-contaminated tubewells.

In Banaripara, out of the 33 households that had
changed their drinking water source in the three years
preceding the survey due to arsenic contamination,
30 had shifted from a domestic tubewell to a public
tubewell. This shift had resulted in an increase in the
distance to be traveled from 51 feet to 676 feet. As a
consequence, the time required to collect drinking

Table 10.1: Socio-economic profile of the respondents in Banaripara and the
sample area

Indicator Banaripara Sample area

Proportion of male respondents (%) 96 92

Average age (years) 47.9 42.2

Percentage of respondents with education above Class X 14 21

Average income (Tk/month) 3,866 4,588

Percentage of poor households* 53 57

Percentage of households with an electricity connection 21 31

Average expenditure on electricity (Tk/month) 16.2 47.8

Average family size (No. of members) 6.0 6.1

Percentage of households where the head is a farmer 38 39

Percentage of households where the head is in
service or business 51 41

* Defined as earning less than Tk 3,600 per month.

Table 10.2: Water consumption (liters per day per household)

Purpose Dry season Wet season

Banaripara Sample  area Banaripara Sample  area

Drinking 33.3 31.9 33.6 32.2

Cooking 51.7 50.4 50.4 51.0

Bathing 172.0 151.0 156.8 157.0

Others* 116.9 105.4 111.9 110.0

Total 373.9 338.7 352.7 350.2

Average family size
(No. of members) 6 6.1 6 6.1

Per capita consumption 62.3 55.5 58.8 57.4

* For example, washing clothes.
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water had also increased from 5 minutes to
22 minutes. A similar increase in time and distance
as a result of a shift in drinking water source was
noted earlier in the sample area (see Chapter 6,
Section 6.5) where the average distance had
increased from 84 to 556 feet and the average time
had increased from 9 to 27 minutes.

10.3 Water sources and uses
Patterns of water consumption were similar in
Banaripara and the sample area (Table 10.2).
On an average, each household used about 374
liters of water each day in the dry season, of which
33 liters were for drinking. The figures for the wet
season were similar.

There were some differences with regard to
sources of drinking water across the areas (Table
10.3). Although households in both Banaripara and
the sample area face the problem of arsenic
contamination, most households (approximately 87
percent) in Banaripara were using water from public
tubewells for drinking (Table 10.3). This reflects the
large-scale shift households have made in their
drinking water source in response to the arsenic
problem. In contrast, fewer households in the sample

area (about 57 percent) were using public tubewells
as their source of drinking water. Interestingly, while
some households (about 2.5 percent of the total
households surveyed, see Figure 6.2) in the sample
area had shifted to ponds and tanks as a source of
drinking water because the tubewells were
contaminated with arsenic, in Banaripara there had
been no such shift to these sources. However, most
households in both Banaripara (70 percent) and the
sample area (60 percent) were using ponds and tanks
as the main source of water for cooking.

10.4 Estimated willingness to pay for
piped water supply in Banaripara
A multinomial logit model, similar to the model
used to analyze data in the sample and control
areas (see Chapter 8), was applied to estimate
household preferences for piped water and mean
willingness to pay (see Table 10.4). The model was
estimated using a number of alternate
specifications (in terms of the explanatory variables
to be included in the equations), and the
specification that yielded best results was finally
selected for interpretation and estimating mean
willingness to pay (see Table 10.4).46

46 In the estimated model for the sample area (see Table 8.3), education of the respondent and occupation of the household heads were included as
explanatory variables as these were found to have a significant effect on the choices made by the respondents. However, in the preliminary estimates of the
model for Banaripara, these variables were statistically insignificant in explaining household preferences and were, therefore, not included in the final
model.

DOES THE PROVISION OF SAFE PUBLIC TUBEWELLS IN ARSENIC-AFFECTED AREAS REDUCE THE DEMAND FOR PIPED WATER?

Table 10.3: Source of drinking water

Source Dry season Wet season

Banaripara Sample area Banaripara Sample area

Dugwell (Public) 0 (0.0) 4 (0.2) 0 (0.0) 4 (0.2)

Dugwell (Private) 1 (0.7) 6 (0.2) 1 (0.7) 5 (0.2)

Pond/Tank 0 (0.0) 128 (5.3) 0 (0.0) 130 (5.3)

Tubewell (Domestic) 16 (10.7) 881 (36.3) 16 (10.7) 888 (36.5)

Tubewell (Public) 131 (87.3) 1,395 (57.4) 131 (87.3) 1,379 (56.7)

Canal/Stream/Others 2 (1.3) 83 (3.4) 2 (1.3) 101 (4.2)

Total households 150 2,430 150 2,430

Note: Some households were using more than one source of water.
Figures in brackets are percentages.
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The results were as expected and in agreement
with the results obtained for the sample and control
areas (see Tables 8.3 and 8.7). Income had a
positive impact on the demand for piped water while
the charges to be paid for this facility had a negative
effect on demand (see Table 10.4). As in the sample
and control areas, convenience was an important
factor influencing the demand for piped water in
Banaripara. The demand for piped water was higher
among households that considered convenience to
be a major advantage of a piped water system
(Table 10.4). The households that had recently shifted
to public tubewells were relatively more inclined to
opt for piped water than other households perhaps
because of the extra distance and time that would
need to be spent to collect drinking water from
public tubewells.

In Banaripara, mean willingness to pay was Tk
1,382 as the initial capital cost of a standpost and Tk
63 per month as O&M. Households were, on an
average, willing to pay Tk 2,482 as the initial capital
cost and Tk 126 as O&M for a domestic connection
(Table 10.5). As a percentage of monthly income,
households were willing to pay 1.6 percent of their

monthly income as O&M charges for public
standposts and 3.3 percent of their monthly income
as O&M charges for domestic connections.
Households were willing to contribute an average
of 3.0 percent of their annual income towards the
capital cost of a public standpost and 5.4 percent of
their annual income for the capital cost of a
domestic connection.

There was a significant difference in the amount
that poor and non-poor households in Banaripara
were willing to pay for piped water schemes. Poor
households were willing to pay only about half the
amount non-poor households were willing to pay.
However, as a percentage of income, there was not
much difference in the willingness to pay between
poor and non-poor households. Poor households
were, on an average, willing to contribute
1.9 percent of their monthly income as the O&M
charges of standposts and 3.6 percent for a domestic
connection. Non-poor households were willing to
contribute 1.5 percent of their monthly income as the
O&M cost of standposts and 3.1 percent for a
domestic connection (Table 10.5). Poor households
were willing to pay 3.4 percent of their annual

Table 10.4: Results of the multinomial regression model to explain household
choices regarding piped water in Banaripara

No. of observations = 150

Explanatory variable Public standpost Domestic connection

Coefficient t-ratio Coefficient t-ratio

Income (Tk �000) 3.1274 3.82* 3.2408 3.96*

Charge for standpost -0.1891 -3.70 *

Charge for domestic connection -0.0969 -3.74*

HH that consider piped water
more convenient 3.5092 3.25*  2.2583 2.00*

Changed drinking water
source in the last three years 2.3995 1.61 2.8231 1.85#

Getting drinking water from
public tubewell 3.5723 2.53* 3.1276 2.16*

Constant -3.8941 -2.01 -2.9874 -1.51

LR Chi2 (10) 85.66

* Statistically significant at 5 percent or higher level.
# Statistically significant at 10 percent level.



93

income towards the initial capital cost of a standpost
and 6.0 percent for a domestic connection. Non-
poor households were willing to pay 2.8 percent and
5.1 percent of their annual income for a standpost
and domestic connection, respectively (Table 10.5).

If the mean willingness to pay is compared with
the actual capital and O&M cost of a piped water
supply scheme, the findings show that, on an
average, the respondents were willing to pay more
than the actual cost (Table 10.6). The average
willingness to pay was 70 percent higher than the
actual cost of O&M for standposts, and 94 percent
more than the actual cost of a domestic connection.
Among poor households, mean willingness to pay for
standposts exceeded the O&M cost by more than
14 percent while the mean willingness to pay for a
domestic connection exceeded the actual O&M cost

by 26 percent. Non-poor households were willing to
pay more than twice the actual O&M cost for both
standposts and domestic connections.

Rural households in Banaripara were willing to pay
more than 10 percent of the actual capital cost of a
piped water scheme (Table 10.6). Mean willingness to
pay for all households was 22 percent of the capital
cost for a standpost and 20 percent for a domestic
connection. Non-poor households were willing to pay
30 percent of the capital cost for a standpost and
28 percent for a  domestic connection. Poor
households were willing to contribute, on an average,
15 percent of the capital cost for a standpost and
13 percent for a domestic connection.

Although the estimates for Banaripara are based on
a limited sample of 150 households, it may be possible
to infer from the results that there is a strong preference

Table 10.5: Estimated mean willingness to pay for piped water in Banaripara

Public standpost Domestic connection

O&M Capital cost O&M Capital cost
(Tk/month) (Tk) (Tk/month) (Tk)

Poor 42 923 82 1,626

Non-poor 86 1,895 174 3,439

All 63 1,382 126 2,482

Willingness to pay as a percentage of income*

Poor 1.9 3.4 3.6 6.0

Non-poor 1.5 2.8 3.1 5.1

All 1.6 3.0 3.3 5.4

* Annual income was used to compute this ratio with respect to contribution to capital cost.
Capital cost is a one-time payment.

Table 10.6: Willingness to pay as a percentage of estimated actual cost in
Banaripara (percent)

Public standpost Domestic connection

O&M Capital cost O&M Capital cost

Poor 114 15 126 13

Non-poor 232 30 268 28

All 170 22 194 20

Note: As Banaripara is in Barisal district, the cost estimates for Barisal were used (see Annex C). The estimated O&M and capital
cost for a standpost is Tk 37 per month per family and Tk 6,250 per family, respectively. The corresponding cost for a domestic
connection is Tk 65 per family per month and Tk 12,500 per family, respectively.

DOES THE PROVISION OF SAFE PUBLIC TUBEWELLS IN ARSENIC-AFFECTED AREAS REDUCE THE DEMAND FOR PIPED WATER?
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for piped water in this area. The availability of public
tubewells in this area has not made the option of piped
water less attractive. This is primarily due to the
convenience that households expect from piped water
supply, especially because many households at present
travel long distance and spend extra time collecting
water from public tubewells.

10.4.1 A comparison of the willingness to
pay in Banaripara with the sample and
control areas
Compared to the sample and control areas,
households in Banaripara were, on an average,

willing to pay more for piped water (Table 10.7;
Figures 10.1 and 10.2). In Banaripara the mean
willingness to pay was Tk 1,382 as the initial capital
cost of a standpost and Tk 63 per month as O&M.
The corresponding figures for the sample area were
Tk 960 as initial capital cost and Tk 51 per month for
O&M, and Tk 937 and Tk 46 per month,
respectively, in the control area. For a domestic
connection, households in Banaripara were willing to
pay on an average Tk 2,482 as the initial capital cost
and Tk 126 for O&M. The corresponding figures
were Tk 1,787 as initial capital cost and Tk 87 per
month as O&M charges in the sample area and

Figure 10.1: Mean willingness to pay for the O&M cost of piped water:
A comparison of Banaripara with the sample and control areas

Figure 10.2: Mean willingness to pay for the capital cost of piped water:
A comparison of Banaripara with the sample and control areas
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Tk 1,775 and Tk 91 per month, respectively, in the
control area.

The estimates suggest that compared to the
sample and control areas, households in Banaripara
were willing to pay a higher percentage of their
income for piped water. Similarly, the average
willingness to pay as a percentage of actual cost of
piped water supply was also higher. It should be
noted, however, that there was relatively little
difference between Banaripara and the sample and
control areas with regard to the percentage of the
initial capital cost households were on an average,
willing to pay (see Table 10.7). In Banaripara,
households were willing to pay on an average
22 percent of capital cost of a standpost and
20 percent of the capital cost of a domestic
connection. The relevant proportions were 18 and
17 percent, respectively, in the sample area and
20 and 19 percent, respectively, in the control area.

10.5 Summing up
The findings show that even in arsenic-contaminated
areas where there has been a large-scale shift to
public tubewells due to the arsenic-problem, there is
a strong preference for piped water supply. Although
the construction of deep public tubewells has

provided access to arsenic-free drinking water,
households prefer piped water from a public
standpost nearer their house or a domestic
connection because they have to travel longer
distances and spend more time to collect drinking
water from a public tubewell. Households in these
areas were willing to cover the O&M cost of a piped
water supply as well as to contribute more than
10 percent of the capital cost of piped water
supply schemes.

As mentioned earlier, 10 percent is often the
stipulated share of beneficiary households in capital
cost of rural piped water supply projects. It appears
from the results that it would be possible for
households in Banaripara to meet this level of
capital cost.

The findings presented in this chapter highlight the
fact that though households in Banaripara already
have access to safe arsenic-free water, the value of
piped water in this area (as reflected in the mean
willingness to pay) is not less than that of the
households in the sample area. This confirms the
findings of the sample and control areas (presented
in the earlier chapters) that the demand for piped
water is essentially driven by the convenience that
these systems offer.

DOES THE PROVISION OF SAFE PUBLIC TUBEWELLS IN ARSENIC-AFFECTED AREAS REDUCE THE DEMAND FOR PIPED WATER?

Table 10.7: Willingness to pay (WTP) for piped water in Banaripara compared to the
sample and control areas

Public standpost Domestic connection

Banaripara Sample Control Banaripara Sample Control
area area area area

WTP

O&M (Tk/month) 63 51 46 126 87 91

Capital cost (Tk) 1,382 960 937 2,482 1,787 1,775

WTP as % income

O&M 1.6 1.1 1.0 3.3 1.9 2.0

Capital cost 3.0 1.7 1.7 5.4 3.2 3.2

WTP as % actual cost of supply

O&M 170 146 135 194 140 152

Capital cost 22 18 20 20 17 19
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This study was specially designed in the context of the widespread problem of

arsenic contamination in rural Bangladesh to gather information on household

perceptions about the arsenic problem. The study explores the current solutions

being offered and assesses people�s willingness to pay for arsenic-free safe

drinking water options. It also investigates the factors that influence the demand

for arsenic-free safe drinking water and examines household preferences among

various arsenic mitigation technologies. The perceived advantages of piped water

supply systems, the demand for piped water in rural areas, and whether

households prefer such systems to other arsenic mitigation technologies are other

issues that have been explored. The findings of the study are discussed in detail

in the report.

The conclusions of this study, drawn from information
provided by the communities themselves, could assist
policy makers to evolve a framework to address the
arsenic crisis. First, and perhaps the most important,
is that unless household-level filtering systems
become affordable, convenient to use, and easy to
link to shallow tubewells, the �water miracle� in
Bangladesh may be reversed. The convenience
offered by shallow tubewells will make it difficult to
promote alternative solutions like ponds and
dugwells. Alternatives to tubewells would need to
provide access to safe water as well as the
convenience of tubewell technology.

The second conclusion to emerge from the study
is the strong household preference for piped water
systems. The density of rural settlements in
Bangladesh and the growth of rural incomes over the
last two decades may have made piped network
systems more affordable. Piped water systems, with
their central treatment facility, are more effective than
household-level technologies in addressing arsenic
contamination as the system can be managed and
monitored from a central location. Moreover, the
technology used for treatment can be easily
upgraded at a central point whenever required.
Another advantage of a central filtration system is that

Extrapolating from
the Study11
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it allows for the treatment of pathogenic
contamination of surface water, which may enable
rural communities to return to the use of surface
water that is free of arsenic contamination, but in the
context of a more convenient technology.

However, the option of rural piped water systems
has been underplayed in Bangladesh. This may be
due to the failure to sustain such systems in other
South Asian countries, possibly on account of the
organizational structures through which these systems
have been implemented rather than issues of
technology and affordability. In India, for instance,
piped water has been delivered through top-down,
public sector engineering departments that have
traditionally implemented a �Rolls-Royce� version of
piped water systems, with little emphasis on
community management or user charges, which has
resulted in a high failure rate. The Government of
India has now introduced a US$ 350 million program
to finance alternative, community-oriented systems
that are linked to panchayati raj institutions (local
government bodies) to deliver drinking water in rural
areas. The program provides 90 percent of the
capital cost for community-based systems while
households pay 10 percent of the capital cost and the
entire O&M or recurrent cost.

In this context, the policy challenge facing
Bangladesh in exploring the potential of piped water
systems in rural areas is to assess the feasibility of
delivering these systems through alternative
organizations that are responsive to rural consumers.
In particular, it is important to assess the potential of
delivering network systems through independent (non-
public) service providers. Bangladesh�s experience
with rural cooperatives managed by the Rural
Electricity Board and service delivery through NGOs
in areas as diverse as education and micro-credit
suggests that Bangladesh has local organizations that
can play the role of such service providers. Indeed,
the piped water network systems introduced by the
Rural Development Academy in the Bogra area
suggest the potential of such systems in Bangladesh.

The estimates of willingness to pay obtained in this
study indicate the possibility of introducing a
demand-driven program to expand rural drinking
water systems similar to the program currently being
implemented in India, with the potential of raising an
even higher contribution from households. This
hypothesis can only be tested by actively promoting
piped water pilots on the ground to enable active
learning or action research to complement the
assessment provided through this study. The
preliminary results of this study have, in fact, already
prompted the development and design of several
piped water pilots. A comparison of the results of the
pilots and the findings of this study will provide further
inputs to policy makers on the way forward in
addressing the arsenic crisis.

Although there is a strong preference for piped
water, households should not be offered a one-point
solution as a significant number of households may
prefer other technologies. This is the third conclusion
of policy relevance from this study. While the areas
sampled in this study broadly reflect the socio-
economic profile of rural Bangladesh, there are some
areas where the population density and income levels
may warrant a household technology. Keeping the
option of choice open is important, especially in a
context where technologies and technology cost may
be constantly changing. It should be noted from the
findings of this study that the preference for piped
water is driven more by the factor of convenience
than by the issue of arsenic contamination, reflecting
perhaps a growing structural shift in the preferences
of rural households for water services. This shift is
largely independent of the arsenic crisis but
nevertheless strengthened by it.

The fourth important conclusion is the need for
dissemination of information. In view of the
magnitude of the crisis that Bangladesh is currently
facing, households require to be given extensive
information on arsenic contamination, its serious
health effects, and possible technology options. The
issues of dissemination of information, ensuring

EXTRAPOLATING FROM THE STUDY
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choice and options, monitoring of water quality
(which was ignored in the context of handpump
technology) and most importantly managing the
introduction of a network system have various
elements of public goods. This suggests that the
arsenic crisis is bringing �public goods and
government� back into the drinking water sector.
These dimensions of the arsenic crisis clearly raise the
issue of the role of local governments in the drinking
water sector in Bangladesh.

In the unitary structure of government in
Bangladesh, local governments have not been given
the space to emerge as key players in the
management of service delivery at the local level. Yet,
by nature, local governments are closest to a crisis of
the kind being experienced in the drinking water
sector where alternative solutions will be specific to
local contexts. The arsenic crisis has opened the door
to rethink the role of local government in

Bangladesh. Can local governments be empowered
to manage a community-based response to the
arsenic crisis? Can local governments support the
emergence of independent service providers in rural
areas, thus drawing on existing NGO capacity?
These are critical issues of local governance being
brought out as a direct result of the arsenic crisis.

Another issue indirectly raised by the study is the
significance of monitoring water quality. In the euphoria
of the private sector-led approach to drinking water
delivery, the issue of monitoring water quality was
largely ignored in Bangladesh. Arsenic contamination
has now raised the issue of institutionalizing
mechanisms to monitor water in the country.
Establishing standards, creating an independent water
regulatory agency, developing a monitoring process,
and linking this with local governments are policy issues
that have to be addressed even as immediate solutions
to the arsenic crisis are developed.
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