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1. 0 INTRODUCTION
About 1.7 million deaths a year worldwide are attributed to infectious diarrhea because
of unsafe water. Nine out of 10 such deaths are in children, and virtually all of the deaths are in
developing countries (WHO 2002). It is estimated that one‐sixth of the world’s population do
not have access to any form of safe and improved water supply within 1 kilometer (km) of their
home (WHO/UNICEF 2000). Rural areas are particularly vulnerable with eight out of 10 people still
without access to safe drinking water (WHO/UNICEF 2010).
The Millennium Development Goals (MDG) articulated by the General Assembly of the
United Nations (UN 2000) include a commitment to reduce by half the proportion of the world’s
population that is unable to reach or afford safe drinking water by 2015. The benefits of this goal
are straightforward: a decrease in infant and child mortality, a drop in the incidence of certain
diseases, improvements in health and social welfare, and poverty reduction. However, the means
toward this goal are multifaceted. As the MDG Task Force on Water and Sanitation had emphasized
in their 2005 report, the MDG water goal intends to address not just the quality of water but also
quantity, access, affordability, long-term availability, and environmental sustainability.
The approach that has been taken by the UN and the World Health Organization (WHO)
attempts to address this multifaceted issue through the adoption of water safety plans that
focus on assessment, monitoring, and management of entire water supply systems (WHO 2005).
This approach to water management “from catchment to consumer” is heavily dependent on
infrastructure, particularly piped water distribution systems. The intention is clearly to develop
and maintain a reliable supply of water that is clean, safe, and environmentally sustainable and a
distribution system that provides easy and affordable access for all households. By ensuring that
the supply of water is safe and sustainable, the welfare of households relying on that supply can
also be made secure.
The problem with this type of top-down approach is the tendency to focus on inputs
rather than results (Clasen 2010) and in the last two to three decades, the results have been
unsatisfactory. From 1981 to 1990, during the UN’s International Drinking Water Supply and
Sanitation Decade, service levels increased by more than 10 percent but at the end of the
decade, over one billion people still lacked access to improved water supply—a far cry from the
original target of universal access (WHO/UNICEF 2000). Reasons cited for this failure include rapid
population growth; financial constraints; and the continuation of the “business as usual” scenario,
relying on traditional resources, policies, and technologies (WHO/UNICEF 2010).
Based on current estimates, 884 million people worldwide still do not have access to
improved water supply (WHO/UNICEF 2010). Even those with access to improved sources may not
be completely protected from waterborne diseases because microbiological contamination can
occur during collection, transport, or storage of water at home (Wright, Gundry, and Conroy 2004).
Although water may be considered safe at the source, this may not be the case once it reaches the
end user, thereby negating the gains that a safe and reliable water source is meant to provide.
An alternative strategy to one that focuses on costly infrastructure to provide safe water
supply beginning at the source, is the promotion of household water treatment and storage
(HWTS) options, particularly point-of-use (POU) water treatment technologies that enable end
users to guarantee the safety of their own drinking water at home. Low-cost HWTS interventions

are proven to have the potential to provide safe water to those who currently do not have
access to safe water and may continue to not have such access in the near term, and, thus, may
significantly reduce morbidity due to waterborne diseases and improve quality of life (Lantagne,
Quick, and Mintz 2011). While HWTS options cannot replace infrastructural improvements (Clasen
2010), these household solutions may help bridge the gap between the immediate need for
improved water quality and the difficulty of implementing complete water safety plans “from
catchment to consumer” that require large public/private financing, technical expertise, and
resource mobilization.
In this study, we investigate the current water issues and coping behaviors of urban and
rural households in selected villages in Cambodia, China, and the Philippines, in the context
of their access to piped water infrastructure. In these countries, it is not uncommon to find
areas where some households have access to the piped water distribution system while other
households in the same vicinity do not. This allows us to compare differences in preferences,
opinions, and behaviors among households with and without private access to the piped system.
Thus, it is possible to study whether households connected to the piped water infrastructure
behave differently from those who depend on other sources, such as open streams, public/private
wells, and vendors, in ensuring the safety of their drinking water.
The objectives of the study are as follows: (1) to define the current water situation of
households in terms of safety, access, reliability, and affordability of water from various sources;
(2) to describe household perceptions and opinions on available sources of water and POU water
treatment options; (3) to examine the current household water treatment methods actually being
used; and (4) to explore the willingness to pay of households (with and without access to the piped
system) for a POU water filter proven to remove 99.99 percent of microbiological contaminants.
1.1

POU Water Treatment Options

There are a variety of POU water treatment technologies available. Many of these have
been developed particularly to address the problem of poor water quality in areas where piped
water from a central supply is not available, such as urban slums or rural areas with dispersed
settlements. Examples of POU water treatment methods include filtration, chlorination, solar
disinfection, combined flocculation-disinfection, and the age-old practice of boiling.
Treatment of drinking water at the point of use has been shown to reduce exposure to
microbial pathogens (Clasen et al. 2008; Clasen et al. 2004). Although there has been some debate
about the effectiveness of POU treatment without improved sanitation and hygiene (Eisenberg,
Scott, and Porco 2007), numerous studies have shown that POU water treatment methods reduce
disease on their own, independently of other disease-preventing measures (Clasen et al. 2007;
Arnold et al. 2007).
Not surprisingly, POU technologies have now been identified by the WHO and the UN as
options for providing safe drinking water to households in line with meeting the MDG for safe
water. Not only do these household-based treatments empower people without access to safe
water to improve water quality at home, they also reduce the risk of contamination between the
water source and the home by providing treatment at the actual point of use rather than at the
source (Murphy et al. 2010). What is surprising is that household water treatments, such as chlorine
and water filters, are rarely used by the poor who are most vulnerable to waterborne diseases
(Rosa and Clasen 2009).
The traditional argument for the low adoption of POU technologies by poor households
is that they are unaware of the dangers of unsafe water (Janz and Becker 1984). However, a recent
study in Bangladesh by Luoto et al. (2011) found that only 29 percent of urban poor households
regularly used water filters that were provided for free despite being given constant reminders
about the health hazards of untreated drinking water. The values were even lower for the other
2
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POU products that were also provided to other households, such as liquid sodium hypochlorite
(24%), sodium dichloroisocyanurate tablets (20%), and a combined flocculant-disinfectant
powdered mixture (10%). About 90 percent of households in their study used the products given
to them at least once but only 15 percent self-reported continued usage. Households seemed to
have understood the health warnings constantly given by the researchers as the percentage of
respondents who thought that their untreated water was safe to drink dropped from 31 percent
at the baseline to 21 percent at the end of the two-month trial. However, it is unclear why these
households did not continue regular use of the POU products already provided to them.
Although the health benefits of POU water treatment may be well-established, large-scale
dissemination of POU technologies and adoption by poor households will not occur until the
preferences, resources, and constraints of populations at risk are better understood and addressed
by marketers and policymakers alike. This is further complicated by findings that the poor use a
complex mix of water sources at various times for different purposes (Albert, Luoto, and Levine
2010).

2.0 CONCEPTUAL FRAMEWORK AND METHODOLOGY
To understand the ways by which households currently obtain safe drinking water and to
explore the possibility of using POU water filters to address their water quality concerns, a twopart survey was designed to collect detailed information from personal interviews with household
heads. The first part of the survey was a one-on-one interview that asked respondents about their
households’ sources of water, their perceptions of water quality from various sources, their current
water treatment methods, and how effective they perceived these treatments to be. In the second
part, respondents participated in a sealed-bid, random Becker-DeGroot-Marschak (BDM) auction
to elicit their willingness to pay for a particular POU water filter, the LifeStraw® Family filter. This
product removes more than 99.9 percent of bacteria, viruses, and protozoan cysts. It can filter
up to 18,000 liters of water, can be used for up to three years with proper maintenance, can be
used without running water or piped water supplies, and requires no electric power, batteries, or
replacement parts.
Two groups of households were identified for the survey/experiment: households
with connections to the existing piped distribution system (Group A) and households without
connections to the existing piped distribution system (Group B). Group A households had direct
piped access to water that is treated at the source, which was expected to be safe for drinking
(i.e., water of relatively good quality). Meanwhile, Group B households depended on untreated
and possibly unsafe water sources, such as private/public wells, water vendors, and open streams,
which provided water of inferior quality.
Observing the household water treatments performed by both groups, behavioral
differences between the groups can be compared. Since Group A households had piped access
to supposedly safe, good-quality drinking water treated at the source, they were expected to use
little or no further treatment. Meanwhile, Group B households were expected to employ various
treatments, such as boiling, using chlorine tablets/powder, or using filters to ensure the safety of
their drinking water.
2.1

Survey Implementation

The household survey used for this study was also used for three other concomitant
studies that explored several methodological issues, namely: the use of hypothetical baselines
in contingent valuation studies, the effect of providing information on maximum bids in
BDM auctions, and the use of the subjective well-being approach in valuing water quality
To Drink or Not to Drink: Exploring the Riddle of Household Water Quality
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improvements. The sampling strategy and research protocol used in the survey are discussed in
this section. However, specific details relevant only to the concomitant studies are not discussed in
this paper.
2.2

Sampling

Households were chosen randomly from a list of purposively selected villages or districts
within the same areas. An equal number of connected and unconnected households were invited
from adjacent villages/districts in the same area that satisfied the following conditions:
1. Connected and unconnected households had comparable socioeconomic
characteristics and were located in the same geographical area;
2. Households in the area that were connected to the piped distribution system
had direct access to water of good quality, having been treated at the source and
considered by local authorities to be safe for human consumption; and
3. Households in the area that were not connected to the piped system depended on
alternative water sources, such as wells, vendors, public taps, neighbors with access to
a water source, rainwater, and surface water, that provided water of inferior quality.
Following the criteria above, villages/districts known to be connected to the piped system
and villages known not to be connected were chosen within the same area. Lists of households in
each village were obtained, from which households were then randomly chosen to be invited to
participate in the study. Letters were sent to the selected households, inviting household heads or
decision-makers to special group sessions to be held on a specific date at a central location in each
of the villages. To compensate them for their time and effort in joining the activities, participants
were awarded gift certificates worth USD 6–8 in local currency.
2.3

Survey Protocol

Ten to 12 participants were gathered in each group session, which had two parts: about
45–60 minutes of one-on-one interviews with trained enumerators, followed by a 30-minute
auction experiment as a group.
The one-on-one interviews used a comprehensive questionnaire divided into seven
sections, and an informed consent page. The sections were on: (1) environmental priorities and
perceptions, (2) awareness, (3) water sources and treatment options, (4) general opinions on
water and sanitation services, (5) subjective well-being, (6) socioeconomic information, and (7)
experiment debriefing questions.
After all participants had finished their one-on-one interviews, they were gathered as a
group for a video presentation of the features and instructions for use of the LifeStraw water filter.
Participants were welcome to ask questions about the video and the water filter. Before the main
auction, a brief discussion of the auction process was led by one of the enumerators, followed
by a practice run of the auction where a ballpoint pen was bid out for real money. Participants
were allowed to openly discuss the results of the practice auction after all bids had been sealed,
submitted, read out, and the winner declared. Once the process had been fully understood by all
participants in the group, the main auction was made to proceed.
In this random BDM auction, participants were made to state their maximum willingness
to pay for the water filter being offered by writing down their individual bids on the forms
provided. The sealed bids were then collected and secured by the enumerators. A volunteer
among the participants was then asked to roll a single dice. Each number on the dice represented
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a predetermined but unrevealed price. Once a number was obtained from the dice, a list of prices
in local currency was revealed to the group. The six prices in USD were as follows: 6, 12, 18, 24, 30,
and 36. If a participant had bid equal to or greater than the drawn price, he/she was considered a
winner and was made to pay the drawn price. Multiple winners were possible. Mean willingness to
pay for the POU water filter was then obtained by averaging the bids of respondents.
2.4

Background of the Survey Sites

Villages were selected in and around the cities of Phnom Penh in Cambodia, Jingzhou in
China, and Metro Cebu in the Philippines according to the criteria presented earlier.
With a population of 2 million, Phnom Penh is the capital and largest city of the Kingdom
of Cambodia. According to the national government, 90 percent of households in the capital had
access to piped water provided by the Phnom Penh Water Supply Authority (PPWSA). The PPWSA
has received numerous awards and recognition, including the 2004 Asian Development Bank
(ADB) Water Prize and the 2010 Stockholm Industry Water Award. It has been described by the ADB
as modern, safe, and efficient, providing affordable water at full cost-recovery. However, rural areas
just outside Phnom Penh and the urban periphery still lack access to safe drinking water, mostly
relying on rainwater and vendors that sell water from dubious sources.
Jingzhou is a prefecture-level city of close to 6 million people in Hubei Province. About
75 percent of the population live in rural areas surrounding the city center. Only about a third of
households have piped access to the local water distributor. A study by a local university (Wang,
Jing, and Bao 2011) took samples from the central water supply as well as from several discrete
sources in the countryside and found that most water quality indicators exceeded Chinese national
standards. The study concluded that water in rural Jingzhou was not safe for drinking. The local
and national authorities, however, contest the findings and insist that the water is generally safe to
drink.
Metro Cebu is an agglomeration of 13 municipalities including the provincial capital of
Cebu City, located in the Visayas Region in central Philippines. With a population of over 2 million,
it is the second most important metropolitan area in the Philippines, following Metro Manila. The
Metro Cebu Water District (MCWD) provides piped water to about 50 percent of households in
the area. All water in Cebu is sourced from groundwater. Most households without private water
connections (PWCs) to the MCWD source their water from public and privately-owned deep wells.
Water from the central supply as well as from discrete wells has been generally considered safe for
drinking by the local authorities but many households buy drinking water from local water refilling
stations that have proliferated since the early 2000s (Figure 1).

Figure 1. Water refilling stations
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3.0 FINDINGS

3.1

Socioeconomic Profile of Respondents

Table 1 presents the socioeconomic profile of respondents in the three sites. As discussed
previously, the study site in Jingzhou, China was entirely rural while the study sites in Cebu,
Philippines and Phnom Penh, Cambodia were semi-urban to urban.
The typical respondent in Jingzhou was a 53 year-old, married woman, who worked as a
farmer, and had finished six years of formal education. Her household had four members, three of
whom were contributing to household income, which averaged USD 522 per month. Ninety-five
percent of households surveyed owned the house they lived in, a stove, a water heater, a television
set, a DVD player, multiple mobile phones, and a motorcycle.
The typical respondent from Cebu was a 42-year old, married woman, who was selfemployed, and had completed nine years of formal education. There are five family members in
her household, two of whom were contributing to total household income, which amounted to
USD 256 per month on average. Twenty-six percent of the households surveyed in Cebu had at
least one family member working abroad like many Filipino families. In 2011, overseas Filipino
workers sent more than USD 18 billion worth of remittances to their families at home. Seventy-nine
percent of households interviewed owned the house they lived in, a stove, at least one television
set, a DVD player, and at least one mobile phone.
Finally, the typical respondent in Phnom Penh, Cambodia was a 46-year old, married
woman, self-employed, and had seven years of formal schooling. There are six family members
in her household, three of whom were contributing to total household income, amounting to an
average of USD 103 per month. Seven percent of Cambodian households surveyed had at least
one family member working abroad. Ninety-seven percent of households interviewed owned the
house that they lived in, a stove, at least one television set, a DVD player, multiple mobile phones,
at least one motorcycle, and a bicycle.
Virtually all households interviewed had electricity, but households in Cebu paid
considerably higher electricity bills than households in Jingzhou and Phnom Penh, amounting to
USD 26 per month on average, versus USD 15 and USD 12, respectively.
3.2

Sources of Drinking Water

There was a wide variety of water sources available to the households we interviewed.
Households with a piped PWC to the local water distributor and households without such
connection had access to multiple sources of water, including bottled water; water refilling
stations; their own private wells; and rainwater and surface water from lakes, streams, and rivers.
Those without piped connections generally had an even wider range of options including public
wells, public taps, neighbors selling water, and water vendors, in addition to the sources available
to connected households.
In all study sites, households with PWCs had 24-hour access to water from the tap whether
in the rainy season or in the dry season. All connected households interviewed had working water
meters and received their bills on a regular basis. The average water bill of connected households
were USD 3.61 in Jingzhou, USD 11.67 in Cebu, and USD 2.87 in Phnom Penh. The primary
complaint of connected households in Jingzhou about their water service was poor water quality,
while households in Cebu complained about the high cost of their monthly water bill. Connected
households in Phnom Penh, on the other hand, said that they were generally satisfied with their
water service.
6
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Table 1. Demographics of respondents
Jingzhou,
China
Number of respondents

Cebu,
Philippines

Phnom Penh,
Cambodia

346

360

344

Male respondents (%)

46

44

35

Average age of respondents

53

42

46

Average years of education

6

9

7

Average household size

4

5

6

% w/ at least one child less than 5 years old

30

50

46

% w/ at least one child from 6 to 18 years old

46

69

74

522

256

103

% who own the house their family lives in

95

79

97

Average electricity bill (USD)

15

26

12

Average number of income-earners in HH

3

2

3

% of HH with members working abroad

0

26

7

Average monthly income (USD)

Among those interviewed in Jingzhou and Phnom Penh, most households with PWCs
had been connected to the water district for about 2–3 years, while in Cebu, most households
with PWCs had been connected for more than 15 years. Before these households received their
PWCs, most of them obtained their water from public or private wells in Jingzhou and Cebu, and
rainwater in Phnom Penh. Most respondents reported having had to treat water before drinking,
usually by boiling. Years after they had been connected to the local water district however, most
households in Phnom Penh and practically all households in Jingzhou still treat their drinking
water prior to consumption. This behavior is a huge departure from what local authorities and
international NGOs would generally expect to see among connected households under the
presumption that piped water networks should provide safe drinking water without the need for
further treatment at home.
Table 2 shows the percentage of households in each of the study sites that get their
drinking water from each available source. Among those with PWCs in Jingzhou and Phnom Penh,
most households (91% and 96%, respectively) drank water from the tap but most of them only
after some form of household water treatment, usually boiling. In Cebu, however, less than half
(41%) of households interviewed drank the water from their piped connections, with or without
further treatment. Those without water connections in Jingzhou relied mostly on their own private
wells (88%) and bottled water (79%), while those in Phnom Penh relied mostly on rainwater (95%)
and water vendors (49%). In Cebu, both households with and without piped connections sourced
much of their drinking water from water refilling stations (62% and 57%, respectively).
Water refilling stations have become very popular in the Philippines since the early
2000s. These are privately-owned local businesses selling purified drinking water in refillable
containers. The water purification processes that these refilling stations perform involved multiple
stages of filtration along with ultraviolet treatment and reverse osmosis. To ensure public safety,
government authorities regularly monitor the quality of water being sold by these stations. In
2010, total sales in the Philippine capital of Manila alone reached USD 320 million and the industry
is still growing. In that same year, sales of water refilling stations in Metro Manila grew by 22
percent and nationwide sales grew by 8 percent.
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Table 2. Sources of drinking water (%)
Jingzhou

Cebu

Phnom Penh

With PWC

Without

With PWC

Without

With PWC

Without

91.1

-

41.1

-

96.4

-

3.0

0.0

61.7

56.7

0.6

0.0

61.9

79.0

23.9

1.1

11.8

14.3

Public well

0.0

1.7

0.0

25.0

0.6

6.3

Own well

22.0

87.5

0.6

8.3

2.4

9.7

Public tap

0.6

1.1

0.0

5.6

0.0

0.0

Rainwater

0.0

0.0

0.6

0.0

70.4

94.9

Surface water

3.0

9.1

0.0

0.0

0.0

8.0

Neighbor

0.6

0.0

0.0

10.6

0.6

22.9

Vendor

0.6

0.0

0.0

0.0

3.6

49.1

PWC
Refilling station
Bottled water

3.3

Perceptions Versus Reality

The proliferation of water refilling stations in Cebu and the rest of the Philippines indicate a
strong household demand for safe drinking water. Similarly, the fact that practically all households
in Jingzhou (Table 6) boil their water before drinking suggests that, at least in these sites, there is a
general notion that drinking water must be treated prior to consumption. But does this mean that
the water available to households, including water from the tap, is truly unfit for drinking?
Table 3 presents the percentage of respondents from households with access to each
source of drinking water that think that water from the source is safe to drink without further
treatment. Only 53 percent of respondents from connected households in Cebu and 54 percent
of such respondents in Phnom Penh thought that water from the tap was safe to drink without
further treatment. The perception was much worse in Jingzhou where only 12 percent of
respondents with PWCs thought that their water was safe to drink. When respondents from
connected households were asked whether they thought that their tap water was treated at the
source, only 28 percent of respondents in Jingzhou, 28 percent in Cebu, and 63 percent in Phnom
Penh said yes. Most of the remaining respondents did not know whether or not the local water
distributor treated their water.
Water from the piped network was in fact treated at the source in all of our study sites
but many people were either simply unaware of it or were distrustful of the effectiveness of such
treatment in ensuring the safety of their drinking water. There was a common notion that although
tap water may be treated at the source, leaky pipes and unclean storage facilities (water cisterns,
reservoirs, etc.) may have allowed contamination so that by the time the water reached the end
user, it may have been no longer safe to drink. To find out if these doubts were warranted, we took
three random samples each of water that had not received any further treatment from households
with and without PWCs. All samples taken from the tap of connected households in Jingzhou,
Cebu, and Phnom Penh passed the corresponding national standards for total coliform—a
standard test of microbial contamination. In spite of this, negative perceptions about the quality of
water from the tap were widespread and persistent.
Even government assurances about the safety of tap water did not seem to be effective.
In Phnom Penh, 70 percent of respondents said that the government had guaranteed the safety
of their tap water, yet, only a little more than half (54%) thought that their tap water was actually
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Table 3. Perception of water safety*
Jingzhou
With PWC

Cebu

Without

With PWC

PWC

12.5

-

53.3

Refilling station

60.0

0.0

96.3

Bottled water

87.8

81.5

Public well

20.0

Own well

Phnom Penh

Without
-

With PWC

Without

54.4

-

96.0

66.7

0.0

100.0

100.0

68.0

62.1

0.0

28.6

42.8

27.3

34.5

11.3

12.6

14.3

41.7

20.0

16.9

Public tap

0.0

0.0

0.0

35.2

50.0

0.0

Rainwater

0.0

0.0

25.0

0.0

35.8

46.2

Surface water

5.1

3.0

0.0

0.0

0.0

22.2

Neighbor

100.0

0.0

0.0

31.7

100.0

42.9

Vendor

100.0

0.0

0.0

0.0

66.7

29.2

Note: * Percentage of respondents who think that water from each source was safe to drink without further treatment

safe to drink without further treatment at home. Among respondents in Jingzhou (62%) and Cebu
(18%) who said that the government had not made assurances about the safety of their tap water,
only 21 percent and 34 percent of respondents, in Jingzhou and Cebu respectively, said that they
would start drinking water straight from the tap if the government made such assurances.
The general suspicion of households about the safety of their tap water was in stark
contrast to their confidence in the safety of bottled water and water from refilling stations. In Cebu,
96 percent of respondents, both with and without PWCs, thought that water from refilling stations
was safe to drink, hence their huge popularity. Water refilling stations have yet to become popular
in Jingzhou and Phnom Penh, but bottled water seemed to have taken its place in Jingzhou were
62 percent of connected households and 79 percent of unconnected households drank bottled
water. Not surprisingly, most Chinese respondents who had access to bottled water thought that
such water was safe to drink (88% of those with PWC and 82% of those without). In Cebu, although
only a minority of connected and unconnected households drank bottled water (24% and 11%,
respectively) since water refilling stations were a more popular alternative, all respondents thought
that bottled water was safe to drink without further treatment. In all study sites, bottled water was
considered a safe source of drinking water by the largest proportion of households interviewed.
Paying about USD 0.20 per liter, households in Jingzhou and Phnom Penh spent between
USD 5.07 and USD 7.20 a month on bottled drinking water. In Cebu, households spent about USD
6.70 a month, paying about USD 0.10 per liter for water from refilling stations.
Contrary to what one might expect, households with PWCs in all study sites bought more
bottled water or water from refilling stations than households without connections to the local
water distributor. Table 4 presents the weekly consumption of bottled water and water from
refilling stations of connected and unconnected households. On average, connected households
in Jingzhou consumed 46 percent more bottled water than unconnected households. A similar
observation was obtained in Cebu where connected households consumed an average of 20
percent more than unconnected households, and in Phnom Penh, where connected households
consumed 13 percent more. The usual expectation is that households without piped access to the
local water distributor should consume more bottled water or water from refilling stations given
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Table 4. Weekly consumption of bottled water and water from refilling stations (l)

Bottled water
Water refilling station

Jingzhou
With PWC
Without
31.6
21.5
-

-

Cebu
With PWC Without
39.6
16.0
73.9

Phnom Penh
With PWC Without
41.3
36.6

61.8

their lack of access to what is supposed to be relatively safe water from the tap. However, if one
considers the negative perceptions that households with PWCs had about the safety of their tap
water, these results begin to make sense. It is particularly interesting how, because of their doubts
about the safety of tap water, households with PWCs end up buying more bottled water or water
from refilling stations than those without PWCs.
The popularity of water refilling stations (and bottled water) is particularly evident among
households in Cebu where both households with and without PWCs consumed more than
twice the amount of water from refilling stations and bottled water consumed by households in
Jingzhou and nearly twice the amount consumed by households in Phnom Penh. Table 5 presents
the percentage breakdown of household drinking water consumption by source. Results show
that in Cebu, households with PWCs got most of their drinking water from refilling stations and
bottled water (81%) while only 16 percent of their drinking water came from the tap. Meanwhile,
households without PWCs got about 60 percent of their drinking water from refilling stations or
bottled water.
In Jingzhou, connected households got about 30 percent of their drinking water from
bottled water and about 61 percent from the tap, while unconnected households relied more
heavily on bottled water (48% of total consumption). In Phnom Penh, bottled water comprised
only about 6 percent and 5 percent of the drinking water consumed by connected households and
unconnected households, respectively. Most of the drinking water of households with PWCs in
Phnom Penh also came from the tap (62%), while households without PWCs sourced most of their
drinking water from collected rainwater (49%). Drinking water obtained from sources other than
bottled water was usually treated before consumption.
3.4

Household Water Treatment

Results presented in Table 3 (perceptions of water safety) show that a large proportion of
households in all study sites had doubts about the safety of their tap water and the water they
got from all sources other than bottled water and water refilling stations. Given these doubts,
what have these households done to address their concerns on the safety of their water? Table 6
presents the percentages of households that use each of four types of water treatment—boiling,
chlorine tablets/powder, faucet filters, and multi-stage filters.
Practically all households interviewed in Jingzhou, with and without PWCs, said that they
boiled their water before drinking it. Similarly, in Phnom Penh, 78 percent of households with
PWCs and 82 percent of households without PWCs reported boiling their water. However, in Cebu,
only 25 percent of connected households and 9 percent of unconnected households boiled their
water.
The findings for Cebu show that only about one-fourth of connected households and
about a 10th of unconnected households performed some form of treatment on their drinking
water. This is indicative of the confidence of Cebu households in the quality of the water they
obtained from water refilling stations (and bottled water) from which both connected and
unconnected households got most of their water (Table 5). The fact that most of the interviewed
10
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Table 5. Percentage of household drinking water consumption per source (%)
Jingzhou

Cebu

Phnom Penh

With PWC

Without

With PWC

Without

With PWC

Without

61.4

0.0

15.9

0.0

62.3

0.0

0.0

0.0

64.6

59.5

0.0

0.0

29.8

48.3

18.6

0.4

5.6

4.7

Public well

0.8

0.5

0.0

18.0

0.0

2.1

Own well

6.4

46.7

0.0

8.7

0.7

3.9

Public tap

0.7

0.0

0.0

5.6

0.0

0.0

Rainwater

0.0

0.0

0.0

0.0

30.0

49.2

Surface water

0.9

3.9

0.0

0.0

0.0

3.7

Neighbor

0.0

0.5

0.9

7.9

0.1

13.6

Vendor

0.0

0.0

0.0

0.0

1.3

22.8

PWC
Refilling station
Bottled water

Table 6. Water treatments used by households (%)
Jingzhou

Cebu

Phnom Penh

With PWC

Without

With PWC

Without

With PWC

Without

100.0

98.3

25.0

8.9

78.1

82.3

Chlorine

0.0

1.1

0.6

2.2

1.7

1.1

Faucet filter

3.0

1.1

1.1

0.0

16.4

16.0

Multi-stage filter

0.6

0.6

0.0

0.0

0.0

0.6

Others

1.2

0.0

0.0

0.0

0.0

0.0

Boiling

households in Cebu did not treat their water before drinking despite their negative perceptions
about the safety of water from the tap as well as from public/private wells, their neighbors, and
rainwater, implies that buying drinking water from refilling stations had become a practical
substitute to water treatment at home for these households.
Among households that did treat their drinking water at home, boiling was found to be
the water treatment of choice. Households that boiled their water, did so for about 18–20 minutes.
The boiling of water was typically done by an elder female, twice a day, using kerosene or liquefied
petroleum gas in Cebu and firewood in Jingzhou and Phnom Penh. Most households in Jingzhou
(94% with PWC, 91% without) and Phnom Penh (96% with PWC, 99% without) believed that
boiling was either “quite effective” or “very effective” as form of water treatment. But in Cebu, only
27 percent of connected households and 19 percent of unconnected households believed that
boiling was effective. In fact, most respondents from Cebu (69% with PWC, 80% without) did not
know whether or not boiling was an effective form of treatment. This finding was not surprising
given the fact that most households in Cebu neither boiled their water nor performed any kind of
household water treatment anyway since they simply bought drinking water from refilling stations
to meet their drinking water demands.
Filters, on the other hand, were not very popular in all of the study sites. Only about 16
percent of households in Phnom Penh used faucet filters, less than 1 percent in Jingzhou, and
none in Cebu. Faucet filters were perceived to be either “very effective” or “quite effective” by
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only 1–3 percent of all households in Jingzhou and by none of the households in Cebu (Table 7).
However in Phnom Penh, although only a small percentage of households actually used faucet
filters, 60 percent of them believed in its effectiveness. Similarly, although virtually none of the
households interviewed in Phnom Penh used multi‐stage water filters, about 37 percent of them
believe that such devices would be effective. But if households in Phnom Penh recognized faucet
filters (and multi-stage filters) to be an effective form of household water treatment, why did only a
small fraction of households (16%) actually use them?
Of course, the choice of household water treatment is not only a matter of perceived
effectiveness but also of cost and affordability. A faucet water filter in Phnom Penh costs
around USD 21, which was about 20 percent of the average monthly income of the households
interviewed. Thus, although many respondents said that they believed in the effectiveness of
faucet filters, the cost of installing one may had been too high for many of them to afford it.
In contrast, faucet filters cost about the same in Cebu but this price was less than 8 percent of
average monthly income. In Jingzhou, faucet filters could be bought at around USD 8, which was
only about 1.5 percent of monthly income. In the case of Cebu and Jingzhou, unlike in Phnom
Penh, faucet filters may have been more affordable to households but because they did not
perceive such filters to be very effective, nobody used them.
The general finding of our survey was that most households in all study sites had adopted
behavior aimed at ensuring the safety of their drinking water—whether by performing household
water treatment (particularly boiling) as in the case of Jingzhou and Phnom Penh, or by buying
bottled water or water from refilling stations as in the case of Cebu. These behaviors, of course,
came at a cost to households, and this cost reflected the demand for improved drinking water
quality.
Table 7. Effectiveness of treatment as perceived by respondents (%)
Jingzhou

Cebu

Phnom Penh

With PWC

Without

With PWC

Without

With PWC

Without

Very effective

49.1

51.4

16.7

3.9

82.4

82.4

Quite effective

44.9

39.7

10.6

15.0

14.1

14.1

6.0

8.2

69.2

79.7

3.0

3.0

Very effective

0.0

0.0

0.0

0.6

15.9

15.9

Quite effective

0.0

1.1

0.0

1.7

27.6

27.6

100.0

98.9

100.0

97.7

56.5

56.5

Very effective

1.2

1.7

0.0

0.0

18.8

40.6

Quite effective

0.0

1.1

0.0

0.0

40.6

18.8

94.0

94.2

98.9

100.0

39.0

39.0

Very effective

0.0

0.0

0.0

0.0

26.3

26.5

Quite effective

0.6

0.6

0.0

0.0

10.2

10.6

99.4

99.4

100.0

100.0

62.9

69.5

Boiling

I don’t know
Chlorine

I don’t know
Faucet filter

I don’t know
Multi-stage filter

I don’t know
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In Jingzhou and Phnom Penh, most households boiled their drinking water, whether this
water comes from the tap or from an alternative source, such as a public/private well or rainwater.
The most common type of fuel used by households for boiling in these sites was firewood. The
WHO (2002) estimates that about 1 kilogram (kg) of firewood is needed to boil 1 liter of water for
10 minutes. Interviewed households reported boiling water for about 18–20 minutes. At a cost
of USD 0.08–0.10/kg of firewood in Jingzhou and Phnom Penh, the direct fuel cost of boiling was
about USD 0.14–0.20/liter of water. Of course this cost did not include the value of time spent by
household members in charge of boiling the water. In Cebu, only a few households boiled their
water because most of them simply bought their drinking water from water refilling stations. These
water refilling stations sold purified drinking water for about USD 0.10/liter.
3.5

Willingness to Pay for a POU Water Filter

The fact that households willingly incurred the abovementioned costs of boiling water or
buying from water refilling stations suggests that households should be willing to pay for a water
filter that promises to, at least just as effectively, treat their drinking water. Using a random BDM
auction, we auctioned out LifeStraw Family water filters that promised to kill at least 99.9 percent
of bacteria, viruses, and microbial cysts. A thorough explanation of how the filter worked was given
through a standardized video presentation. The same video was presented in all three study sites
but the audio was recorded in the local language for each site.
Our auction experiments yielded a range of willingness to pay values pertaining to various
experimental treatments used for the purposes of another concomitant study. We present here the
willingness to pay estimates that we consider to be most accurate (Table 8).
The willingness to pay of households in Jingzhou amounted to less than 0.5 percent of the
average monthly income of households with and without PWCs. In Cebu, the willingness to pay
of households with PWCs was about 3.2 percent of their monthly income, while the willingness
to pay of households without PWCs was about 6.0 percent of their income. In Phnom Penh,
households with PWCs were willing to pay 3.1 percent of their monthly income, while households
without PWCs were willing to pay 5.0 percent of their income.
It is clear from the data that in Cebu and Phnom Penh, households without PWCs were
willing to pay more for the POU water filter than households with PWCs. This was expected given
that a larger proportion of unconnected households in Cebu and Phnom Penh perceived the water
that they got from various alternative sources to be unsafe to drink without further treatment than
the proportion of connected households who thought the same about their tap water. As such,
unconnected households were willing to pay more for an effective water treatment option (i.e., the
POU water filter).
Interestingly, in Jingzhou, the difference in willingness to pay between households with
PWCs and those without was rather small and their willingness to pay expressed as a percentage
of income was about equal. This may be attributed to the fact that practically all households
in Jingzhou considered their water to be unsafe, regardless of whether it came from the tap or
from an alternative source. About the same proportion of connected households in Jingzhou

Table 8. Willingness to pay for a POU water filter (USD)
Jingzhou

Cebu

Phnom Penh

Households with PWCs

2.46

9.66

3.28

Households without PWCs

2.94

12.89

5.05
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thought that their tap water was unsafe to drink without further treatment as the proportion of
unconnected households who thought that the water from public wells was unsafe to drink. Since
there was no difference in the negative perceptions of respondents from Jingzhou about the safety
of their drinking water, whether they were connected to the local water distributor or not, the
willingness to pay of connected and unconnected households for the auctioned POU water filter
did not vary much.
After submitting their maximum bids for the auction, respondents were asked whether
they believed that the auctioned water filter could really provide them with safe drinking water.
In Phnom Penh, 93 percent of respondents said yes. This was not surprising since many of them
believed in the effectiveness of water filters even before the auction presentation. Nevertheless,
there was a considerable jump from just about 60 percent believing that faucet filters were
effective to about 93 percent believing in the effectiveness of the POU filter being offered.
Interestingly, in Jingzhou, about 82 percent of respondents said that they believed that the
auctioned filter was effective even if only less than 3 percent of them said that they believed that
filters in general were effective when asked prior to the presentation. In Cebu, about 54 percent
of respondents said they believed in the effectiveness of the auctioned filter even if none of them
said that they believed in filters prior to the presentation. Results suggest that it may be possible
to attribute the change in people’s attitudes toward water filters to the new knowledge that they
had gained from the presentation of how the filter worked and how it was supposed to effectively
remove contaminants. In the cases of Jingzhou and Phnom Penh, the differences in the percentage
of respondents who said that they believed in the effectiveness of the auctioned filter after the
presentation and the percentage of those who believed in the effectiveness of the filter before
the presentation (33% jump in Phnom Penh, 90% jump in Jingzhou) was about the same as the
percentage of respondents who said before the presentation that they “did not know” whether
filters were effective. This suggests that it is possible that many of the respondents who were
unsure about the effectiveness of faucet filters changed their attitude toward filters after having
received the information provided during the pre-auction presentation.

6.0 IMPLICATIONS ON DEVELOPING STRATEGIES
FOR IMPROVING WATER QUALITY
Results of the study demonstrate the role of perceptions in household behavior. The
widespread and persistent distrust of tap water in spite of government assurances that the
water is safe to drink has no doubt influenced the continued reliance of connected households
on traditional household water treatments, particularly boiling. Even the choice of household
treatment suggests the important role of perceptions as most households continue to prefer the
age-old practice of boiling to modern treatments (e.g., filters, chlorine tablets).
The outcome of our auction experiments show that households are willing to pay for
improved drinking water quality. It also shows that households without PWCs are generally
willing to pay more than households with PWCs, in line with the expectation that unconnected
households generally have access to water of poorer quality. However, the case of Jingzhou
suggests the role that perception plays in such willingness to pay. Connected and unconnected
households in Jingzhou were willing to pay about the same amount (both less than USD 3.00) for
the auctioned water filter. Tracing this to the perceptions of these households about the safety
of their drinking water, it can be observed that the proportion of connected and unconnected
households that perceived their drinking water to be unsafe without further treatment was about
the same (88%). Thus, because connected and unconnected households equally perceived their
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drinking water to be unsafe, there was little difference in their willingness to pay to improve it,
whether they had a PWC or not. On the other hand, in Cebu and Phnom Penh, the proportion
of unconnected households that perceived their drinking water to be unsafe was larger than
the proportion of connected households who perceived their tap water to be unsafe. Thus,
as expected, unconnected households in the two study sites were willing to pay more for the
auctioned water filter.
Our findings about the impact of the informative video presentation on how the auctioned
water filter works also, albeit informally, demonstrate the role of perceptions. At the beginning of
the survey, practically all respondents in Jingzhou and Cebu were unsure about the effectiveness
of filters. But by the time of the auction experiment, after having watched the video presentation,
most respondents were willing to pay a positive amount for the auctioned filter, and 90 percent
of the respondents in Jingzhou and more than half of the respondents in Cebu said that they
believed in the effectiveness of the auctioned filter.
The questions of why households choose one treatment option over another or why
households choose not to regularly or continue to perform certain treatments even if they were
provided for free have puzzled local authorities, international donors, and researchers alike for
decades. Some have attributed it to cost, some to lack of information. But an aspect that has been
largely overlooked is the role that perceptions play.
The long-standing success and continuing proliferation of water refilling stations in Cebu
are a testament to the power of perceptions in influencing consumer behavior. In the early years
of the business in the Philippines, most people were skeptical about the water purification process
that these refilling stations employed and many found the idea of having to buy purified water
ridiculous. But about a decade later, our own survey shows that majority of households in Cebu
now obtain their drinking water from water refilling stations. And when asked about the safety of
the water they obtained from these refilling stations, 96 percent of households believed it was safe.
The success of water refilling stations in Cebu and the trust of Cebu households in the
safety of the water they obtain from these refilling stations contrast with the suspicions of many
households (close to half of interviewed households with PWCs in Cebu) about the safety of
their tap water. These doubts are even more prevalent in Jingzhou where close to nine out of 10
connected households did not think that their tap water was safe.
In Phnom Penh, only a little more than half of respondents from households with PWCs
thought that their tap water was safe to drink. This was in spite of the fact that the local water
authority had been recently recognized by a number of international organizations for the safety
and efficiency of its service, and despite assurances by the local and national government.
Indeed, perceptions are difficult to bend but swaying these perceptions about the safety
of water from various sources or about the effectiveness of specific household water treatments
may be necessary for any strategy aimed at improving household water quality to succeed. The
introduction of alternative POU treatments, such as the one presented in this study, must be paired
with programs aimed at educating the community and providing reliable information on the
effectiveness of such treatments. Otherwise, long-standing perceptions and deep-seated habits
may stand in the way of adoption. Vague assurances from government authorities may not be very
helpful and until policymakers and international donors can figure out how to influence people’s
basic perceptions, attempts at making people’s lives better through water quality improvements
may not reach their full potential if people refuse to cooperate.
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