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Abstract
The COVID-19 pandemic has underlined the importance of safe access to sufficient clean water in vulnerable communities,
renewing interest in water, sanitation and hygiene (WASH) programs and related targets under Sustainable Development
Goal 6 (SDG 6). The purpose of this study was to better understand the obstacles to water access in vulnerable communities
and identify ways they might be addressed in five countries in the Mekong Region (Cambodia, Laos, Myanmar, Thailand,
Vietnam). To this end, qualitative interviews with 50 government officials and development or health experts were
complimented with a quantitative survey of the experiences and views of individuals in 15 vulnerable communities. There
were several key findings. First, difficulties in accessing sufficient clean water for drinking and hygiene persist in certain
vulnerable communities, including informal urban settlements, remote minority villages, and migrant worker camps. Second,
limited rights, high prices, and remote locations were common obstacles to household access to improved water sources.
Third, seasonal differences in the availability of clean water, alongside other disruptions to supply such as restrictions on
movement in COVID-19 responses, drove households towards lower quality sources. Fourth, there are multiple threats to
water quality from source to consumption that should be addressed by monitoring, treatment, and watershed protection.
Fifth, stakeholder groups differ from each other and residents of vulnerable communities regarding the significance of water
access, supply and quality difficulties, and how they should be addressed. The paper ends with a set of program suggestions
addressing these water-related difficulties.
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Introduction

The COVID-19 pandemic has underlined how access to
clean water for drinking, hygiene, and other household uses
is still an important issue for vulnerable communities in
both developing and developed countries (Hannah et al.
2020, Tortajada & Biswas 2020). A survey of households in
23 low-income and middle-income countries in 2017–18
found almost 70% had water-related problems in the pre-
vious month that made them vulnerable to COVID-19
(Stoler et al. 2021). A review of water, sanitation and
hygiene (WASH) measures adopted in 84 countries showed
that, while hygiene and infection prevention has been
widely promoted, support for vulnerable households was
often weak and coverage incomplete (Giné-Garriga et al.
2021). Inadequate water and sanitation infrastructure are
frequently identified obstacles to improving hygiene prac-
tices, and thus reducing risks of COVID-19 infection
(Howard 2021); for example, in remote Alaskan native
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communities in the United States (Eichelberger et al. 2021),
and rural villages in Odishi, India (Bauza et al. 2021). Low
socioeconomic status (Aregu et al. 2021), lack of formal
rights (Larson 2020, Tanana et al. 2021), gender inequalities
(Islam et al. 2021), and skewed power relations (Corburn
et al. 2020, Stoler et al. 2021) are other sources of obstacles.

The purpose of this study was to better understand the
main obstacles to household water access in vulnerable
communities in the Mekong Region and identify ways they
might be addressed in the context of the COVID-19 pan-
demic. This paper focuses on the perspectives of 50 govern-
ment officials, and development or health experts interviewed
from five countries in the Mekong Region (Cambodia, Laos,
Myanmar, Thailand, Vietnam). This qualitative evidence was
complimented with selected observations from a quantitative
survey of residents in 15 vulnerable communities reported in
detail elsewhere (Lebel et al. 2022). Previous work in the
Mekong Region on issues of water access, supply, and quality
provide a starting point from which to ask questions about the
impacts of COVID-19.

Access refers to having the capabilities and entitlements
to use a water source or system to meet at least basic needs
(Gupta & Lebel 2010). Residents in central Yangon,
Myanmar, for instance, have had access to piped water for
more than 150 years (Ko & Sakai 2021), whereas today in
peri-urban Yangon, the majority of informal settlement
dwellers living along the river banks do not have access to
tap water (Groot & Bayrak 2019). Instead, they had to buy
water of dubious quality at high prices from vendors. Per-
ceptions of tap water quality and familiarity with it as a
source are important to whether it is drunk or not in central
Yangon (Ko & Sakai 2021). In this example, differences in
access to the tap water system are related to location and
land ownership status. It is unclear if the COVID-19 pan-
demic had any significant impacts (positive or negative) on
access to water in informal urban settlements like this or
other highly vulnerable communities in the Mekong
Region.

Supply refers to the physical availability and social
allocation of water for household uses. Studies in Can Tho
City, Vietnam, suggest that abilities to access alternative
water resources to formal tap water system may reduce the
risks of water shortages (Allen 2019), but another study
showed that households that use multiple water sources had
higher rates of illness (Neumann et al. 2014), underlining
the importance of considering water quality in addition to
supply volumes. In one site in Northern Vietnam, reservoirs
traditionally used to harvest and store rainwater for the dry
season were removed to construct a coal power plant (Nga
2018). Residents were provided with treated tap water from
the river, but did not trust the quality of the water and found
the supply unreliable, so they shifted back to collecting
rainwater. These two examples illustrate interactions

between access, supply, and quality. It is unclear if the
COVID-19 outbreak in the short-term disrupted supplies or
whether it renewed longer-term commitments to improving
the supply of water to vulnerable communities in the
Mekong Region.

Quality refers to the properties of water at various points
from source to use, with an emphasis here on being safe to
drink and clean enough for washing hands. Ethnic mino-
rities living in upland areas of Northern Thailand obtain
drinking water from mountain streams, shallow wells, or
buy commercial bottled water (Sudsandee et al. 2020). In
this latter study, all samples from mountain water supply
systems were found to be contaminated. Groundwater
wells, a potentially valuable drinking water source in peri-
urban Chiang Mai, Thailand, were contaminated with E.
coli and Enterococcus despite the use of “improved” sani-
tation systems (Chuah & Ziegler 2018). In another suburban
study, contamination of rainwater collected for drinking,
could be explained by the lack of regular cleaning of rain-
water urns (Vannavong et al. 2017). Water quality issues
have not been addressed in most studies on the impacts of
the COVID-19 pandemic, so its importance to meeting
drinking water needs and the effectiveness of hygiene
programs is still unclear.

The distinct vulnerabilities of women and men, elderly
and children, migrants and residents, to the impacts of
COVID-19 may intersect with water access, supply, and
quality in differing ways. A review of WASH interventions
in Myanmar focussed on internally displaced people,
identified access to sanitation facilities by women, children,
and the disabled as key gaps (Domini et al. 2020). While
women in Vietnam were seen by officials as the primary
beneficiaries of improved domestic water supply services,
they had little recognized role in planning, maintenance or
decision-making (Thai & Guevara 2019). WASH initiatives
can be an entry point to women’s empowerment and con-
tribute to gender equality (Leahy et al. 2017). A study of
women-owned piped-water businesses in Cambodia also
found evidence of empowerment, while observing persis-
tent gender norms on mobility and household duties that
limited income generation (Grant et al. 2019). It is unclear
how COVID-19 interacted with household water uses or
needs of women, children, the elderly or disabled in the
Mekong Region.

Taken together, this past work on water use of vulnerable
households in the Mekong Region suggests that the
importance of COVID-19 impacts with respect to problems
of water access, supply, and quality are likely to vary
among types of vulnerable communities. Another expecta-
tion was that the perspectives of government officials on
solutions may vary by country and sector, as well as differ
from that of residents. Finally, while all five countries have
made progress in pursuing targets under Sustainable
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Development Goal 6 (SDG 6) – which aims to “ensure
availability and sustainable management of water and
sanitation for all” (United Nations 2015) – significant or
major challenges remain, and are likely to have been exa-
cerbated by the COVID-19 outbreak (Sachs et al. 2021).

Methods

Study Region

This study was conducted in five countries in the Mekong
Region: Cambodia, Laos, Myanmar, Thailand, and Viet-
nam. Thailand is now classified as an upper middle-income
country, whereas the other four are considered lower
middle-income countries (World Bank 2020). The first
confirmed COVID-19 case outside China was a Chinese
tourist visiting Thailand (13 January 2020). By 24 March
2020, the other four countries had also had their first case.
Government efforts in the five countries to control spread of
the disease followed similar timelines, for example, the first
round of border closures to foreign visitors began in March
2020. As of 23 August 2021, the incidence of COVID-19
per hundred thousand population, based on online datasets
(Dong et al. 2020), were from lowest to highest: Lao PDR
(174), Vietnam (361), Cambodia (541), Myanmar (691),
and Thailand (1507).

Key Informant Interviews

The interviews covered views on how government pro-
grams and policies helped people cope with impacts of the
COVID-19 outbreak, starting broadly and then asking
specifically about access, supply and quality of water for
drinking, hygiene and other household uses in vulnerable
communities. Informants were also asked about what else
should be done and their views on the merits of pursuing
four measures: improving reliability of water supply;
improving quality of water supplied; expanding dry season
storage; and providing low-income households with free
alcohol gel for washing hands. In a few cases, we searched
online for additional details about projects and policy issues
raised in the key informant interviews. Any such sources
used, mostly newspaper articles and press releases, are cited
in the text.

Altogether 50 interviews were done, primarily between 6
May and 30 June 2021 in the five countries: Cambodia (6),
Myanmar (7), Laos (10), Thailand (17), and Vietnam (10).
Four late interviews were done in November 2021. By
major stakeholder groups, the distribution was: 40 govern-
ment officials, including from water (13), health (10), other
(12), local (5); and 10 non-state actors, including from
NGOs (5), academics (4), private consultants (1).

Interviews were conducted in local languages, mainly via
online or telephone calls, and occasionally in person. When
consent for recording was provided, the interviews were
later transcribed. When interviewees asked not to be
recorded, notes and summaries were made instead. In some
cases, the informant asked to type their responses in their
own time and send back to the researchers. Interview
documents were translated into English for coding and
analysis using the NVIVO 12 software.

In the results section, references to individual interview
sources are shown with an interview number superscript.
The full list of interviewees and their anonymized affilia-
tions is provided in Table 1 of the Supplementary
Materials.

Survey

In-depth interviews were not done with members of the
vulnerable communities, as this would require extended
travel by the researchers and long face-to-face interaction,
increasing COVID-19 risks to all. Instead, we drew on a
quantitative survey of largely closed questions that could be
administered simply and quickly, often with trained local
data collectors. Our primary source for information on the
views of members of vulnerable communities, therefore, was
a survey of 1559 individuals in 15 locations across five
countries in the Mekong Region (Table 1). The surveys were
mostly done between 20 January and 21 April 2021, except
for a few late responses in Myanmar up to 2 June 2021.

In this paper, we focus on just a small part of the survey
questionnaire dealing with support for interventions (same as
those noted above for other stakeholders) and a few indi-
cators of vulnerability and household water difficulties
because of the COVID-19 outbreak. Vulnerability indicators
included ethnic minority status, not having a formal educa-
tion, and daily pay for work. For water difficulties, this
included items related to access, supply, and quality. For
drinking water, for example, this included “having to drink
water that smelt, looked or tasted bad,” disrupted delivery,
water becoming more expensive, and being impacted by
drought. A more detailed description of the data collection
methods, and an analysis of the full quantitative survey
appears in a companion paper (Lebel et al. 2022).

Results

Water Access

The findings below are organized around the inter-related
issues of water access, supply, and quality. In the past year,
many respondents from 15 vulnerable communities had
experienced not having enough clean water to drink (48%)
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or wash hands (36%). There were some differences among
vulnerable communities (Table 1).

Water service areas

A long-term approach to COVID-19 recovery and reducing
water access problems is to extend water distribution, for
instance, by expanding infrastructure within or adjacent to
existing service areas or developing a new source. In
Thailand, the Provincial Waterworks Authority “budget is
limited and the installation of pipes to expand area serviced
must be worth the investment.”30 The latter sentiment, an
example of the corporate logic of fee-charging public water
authorities. The quickest way to get clean water to an
unconnected community is through a request to the sub-
district (TAO) or local government. The local government
will then cooperate with the waterworks authority, “which is
ready to assist.”28 Through this pathway, the work will be
done more quickly as “the budget will be allocated fas-
ter.”28 According to an NGO worker, if you are not the
main village, but a small and remote one, then “you will be
among the last villages to be helped. It is local politics.”27

Furthermore, local authorities are adept at “pushing the
burden onto people in the community to take responsi-
bility”27 for securing their own water resources.

In Laos, projects in remote areas may be difficult to
access by road in the rainy season, hindering development
of water infrastructure.7 Some places where NGOs work
“have no vehicle access due to poor road conditions, and
thus need to walk about 10–20 kilometers, carrying things
to the villages.”16 Another difficulty for water systems in
remote locations is a lack of electricity, in which case one
option is – if have enough funds – to use a solar-powered
pump.7,13

Apart from remoteness, capacities to provide water ser-
vices are often limited by budgets. If budget is available but
limited, one approach is to “make two or three more
watering points in the community,”8 and when more funds
are available connect the water system directly to each
house. In the context of COVID-19, it is desirable to have
direct connections, as this helps reduce risks of con-
taminated supply points, and makes maintaining social
distancing easier than when collecting water from a shared
community access point.7 Infrastructure within the home,
including taps, washing stations, storage, and latrines make
it easier to follow good hygiene practices, but cost money.
Helping vulnerable groups cope with the impacts of
COVID-19 is “not only about water, it is also about WASH,
or sanitation and hygiene, hardware and software.”9

Government policy in Laos is for all people to have
access to WASH services in line with SDG 6, but “need
assistance from outside the country.”9 An official in the
Ministry of Health in Laos explained plans for a program

supported by WHO to upgrade tap water systems “for all,
not only for vulnerable groups” to be safe to drink.13

Informants from Laos, in particular, were reluctant to
acknowledge vulnerable groups, instead emphasizing
“access for all”.

Cost of water services

The cost of water services limits access. Writing in April
2020, Horn Chanvoitey of Future Forum in Cambodia
argued that the impending COVID-19 outbreak “exposes
one of the Kingdom’s great inequalities: access to clean
water” (Chanvoitey 2020), while an official admitted that
“the poor are lacking the ability to connect to clean water
services” (Koemsoeun 2020).

Governments in most areas reduced water prices in ser-
vice areas for a couple of months during the COVID-19
pandemic; some also reduced connection charges or
extended due dates for service payments. Thus, in Thailand,
the Provincial Waterworks Authority reduced water fees by
10% for two monthly billing cycles, first in February-March
2021, then again in May-July 2021.28,34 In Laos, the Water
Supply Enterprise in Vientiane Province reduced water fees
by 5% for 3 months for all persons, no focus on the vul-
nerable or poor.11 Another Lao official with the Department
of Water Supply, said they had a program for free house-
hold water connections.8 In Vietnam, cuts to water prices
were accompanied with cuts for electricity and tele-
communication services in areas impacted by COVID-19
control measures such as lockdowns (Tu & Tuan 2021).
Across countries, these pricing-related measures largely
apply to less vulnerable communities already in service
areas – many other water insecure households do not
benefit.

Those who live in the northern parts of Pindaya,
Myanmar, for instance, must buy water “from the seller who
takes the water from an urban lake” or a Monastery tube
well.18 Plans are to drill tube wells and concrete storage
tanks in five villages – a village water committee has
already been established to maintain the system.18 In upland
sites in Thailand, access to clean water is very expensive if
must cart in by truck, so it is a last resort when other sources
are unavailable.27

High prices of bottled drinking water may also limit
access for the poor. Thus, governments need to “work
closely with the private sector,” namely drinking water
factories, to “control the prices of drinking water and make
sure that consumers are not taken advantage of during the
COVID-19 outbreak.”12 Respondents were more likely to
report that drinking water became more expensive as a
consequence of the COVID-19 outbreak in Myanmar
(29%), Cambodia (25%), Thailand (24%), and relatively
less likely in Laos (5%) and Vietnam (3%).
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An important coping response to high prices was to
switch to lower cost water sources. In the study sites in
Vietnam, the poor and those whose income was greatly
reduced by the COVID-19 outbreak, switched to boiled
water from wells to drink rather than spend money on
bottled water.42,46 In Myanmar, some people “cannot afford
to buy bottled water, so they used river water for drinking.
Consequently, people suffered from other health pro-
blem.”22 People were more likely to switch to lower quality
sources as a response to COVID-19 in Vietnam (26%) than
other countries (6–11%).

Extra expenses at home, including for water, may be a
difficulty for low-income households, especially if COVID-
19 also resulted in sudden unemployment.36 To some extent
financial assistance may help cope with rising costs or loss
of income. In Thailand, access to government assistance
related to COVID-19, however, required an identity card,
and in several instances, a smart phone, effectively putting
key resources beyond reach of the most vulnerable indivi-
duals.35,49 Nevertheless, during 2020, survey respondents
from Thailand (64%) and Myanmar (57%) were much more
likely to have received formal financial assistance than
those in other countries (2–9%).

Rights to water services

An official in Thailand acknowledged “there are still people
who do not have access to clean water, including some
ethnic minority communities and foreign workers.”31 Thus,
“people living outside the service area, for example, ethnic
groups living in the uplands, won’t receive water services
from the Provincial Authority.”28 They must seek support
from other government offices. The “cardless” in Thailand,
not recognized as citizens and thus without an identity card,
face many difficulties accessing government services. The
identity card is also linked to a house registration document,
which is needed to request for water or electricity
connection.36

Residents of informal settlements in Myanmar are
without the land documents they need to access treated and
piped water, so they “have to use river water for their
domestic uses, as there is no clean water access for them.”20

During the COVID-19 lockdown measures, an identity card
was needed to be displayed when moving between areas. In
Myanmar, “migrant workers who do not have legal regis-
tration in the township are among the most vulnerable.”20

Rights to water services, in practice, are not secure when
individuals lack an identity card, house registration, and
land documents.

Due to the COVID-19 pandemic, people “have to use
more water in their daily activities than in normal times in
order to” wash hands to prevent the spread of the disease,
but some cannot follow the guidelines as they did not have

enough water.23 The COVID-19 “crisis is a stark reminder
that the Cambodian government has not sufficiently
addressed the issue of insufficient access to clean water and
sanitation” (Chanvoitey 2020).

Lack of specificity with regards to vulnerable groups has
been an important limitation in strengthening access. In the
COVID-19 response in Laos, “there is no specific programs
for elderly, disabled, women and girls.”14 Similarly, in
Myanmar, most government support programs are for all
people, under the policy principle of “no one left behind.”19

Nevertheless, the value of more targeted programs was
acknowledged by some officials, for example, one argued
“government support programs should place more
emphasis on specific vulnerable groups like the elderly,
migrants, children and disabled.”21 School and childcare
center closures impact children and their caregivers; chil-
dren no longer eat lunch or drink milk provided at school.36

Younger children need to be supervised, limiting the time
parents can earn an income outside the home.36

Likewise, residents of informal settlements suffer from
lack of access to clean water during the pandemic, and
therefore should be targeted for assistance by specific sup-
porting programs.20 In Thailand, this is difficult to provide
as they lack house registration documents.29 Regardless, an
official argued that “government agencies must have a plan,
and from a humanitarian perspective must help” those
without access to clean drinking water.31

In summary, the COVID-19 pandemic increased awareness
of water access issues among government officials concerned
about WASH services. Prices of tap water, for example, were
lowered. There was no evidence of changes to formal rights of
vulnerable communities to access water services.

Water Supply

Dry season shortages

Dry season shortages were an important reason for dis-
rupted water supplies. Half of the surveyed respondents
(49%) said their household water sources were impacted by
seasonal drought. Respondents in upland sites were more
likely than those in urban sites to have their water supplies
impacted by seasonal drought. Households impacted by
drought were more likely than those not so impacted to
support actions to increase community water storage.

In Dak Lak, Vietnam, water shortages are most common
towards end of the dry season (March-May), with impacts
greatest in remote areas, ethnic minority villages and poor
households.46 Those with shallow dug wells are impacted
more than those with deeper drilled wells, as the former dry
out.38,43 Women are impacted more than men because they
“have to carry water home from their neighbors [well].”40 A
lack of water for hygiene impacts “not only COVID-19, but
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other diseases such as hand, foot and mouth disease”42

among children. In 2020, the outbreak of COVID-19 coin-
cided with water shortages, exacerbating the challenges of
maintaining hygiene for those without access to tap water.38

Increasing water storage is one solution recommended by
officials and experts in all countries. In Laos, officials
encouraged villagers to collect rainwater and build big tanks
to store water.14 In Cambodia, communities are encouraged
to extend public ponds and drill community wells to help
improve dry season water storage.1 Households are also
encouraged to collect and store rainwater. Financial resour-
ces are important to making own water storage pond, as it is
costly to make a pond big enough to last the dry season.25

Moreover, “water shortage problems for personal hygiene
became worse in the pandemic period.”20 In Myanmar, the
government had a program, “not only for the COVID-19
period but for the long-term water security,” for some vil-
lages to build water tanks to store harvested rainwater.18

Drilling wells is another important option to secure water
supplies. In Laos, wells are usually more than 60 meters
deep with a standard minimum of 40 meters.15,16 In Viet-
nam, wells were around 60 meters.39 Drilling wells is
expensive41 so lower-income households depend on com-
munity drilling projects funded by the state or NGOs.42

Government programs “support drilled wells for communes
that are short of water in the dry season and do not have
access to tap water.”44 Even so, in Buon Don, Vietnam,
“many drilled wells do not have water because of the rocky
terrain.”45 In peri-urban sites, such as those in Thailand,
water quality in shallow wells is often poor.24 Survey
respondents in Vietnam (87%) were the most likely, and in
Thailand the least likely (5%), to use groundwater wells as a
source of drinking water – with the other three countries
being intermediate (30–38%).

Service disruptions

The dominant view of officials was that the provision of tap
water was unaffected by the COVID-19 outbreak. In the
city of Vientiane, Laos, “local communities can get access
to clean water to use in toilets/bathrooms, washing hands,
and in their house.”13 The city has a good system so the
impacts of COVID-19 were small, “but in rural area
impacts were greater.”7 In Vietnam, “COVID-19 did not
have much effect on people’s access to safe drinking water
and sanitation.”38 A district waterworks official in Thailand
said that “the spread of COVID-19 was not affected because
water production was maintained as normal.”30 In Thai-
land, “the spread of the COVID-19 virus has not directly
affected people’s access to clean water in areas that use
water from the Metropolitan Waterworks Authority.”34

At the same time, a regional waterworks official in
Thailand noted that for maintenance and servicing, the “key

problem they encountered was entering areas designated as
red zones for controlling spread of COVID-19.”29 In Laos,
some water supply projects were abandoned or significantly
delayed following disruptions to work caused by the
COVID-19 outbreak.7 With Vientiane city and province
locked down, experts cannot come to work, and thus water
supply improvement programs were delayed.9,13

In Myanmar, at times of critical shortages prior to
COVID-19, “water was provided house-by-house, but
during outbreak could only fill concrete tanks in middle of
village” due to concern about disease transmission.18

“Moreover, despite that some clean water is accessible, it is
not enough quantity for their daily use, especially water for
handwashing and hygiene.”21

As a temporary solution, alcohol-based hand sanitizers
were distributed for free in some areas in each country for
short periods, often as part of hygiene information cam-
paigns or private donation initiatives in response to
COVID-19. Hand sanitizers were otherwise too costly for
residents in vulnerable communities.9,23,27,49 In Laos, “there
are many households that cannot get alcohol gel for
washing hands, because they lack the money needed to buy
it.”14 When they were given a bottle of gel they had to use it
sparingly – “so we use alcohol gel for washing hands only
when we go outside, and we use soap when we stay at home
where we often wash our hands.”7

Support for programs among residents surveyed to
“provide low-income households with free alcohol gel for
washing hands” was higher in Thailand (46%) and Cam-
bodia (44%), than in Laos (28%) and Myanmar (22%).
Government officials in Laos and Myanmar pointed out that
they had supplies and budgets for only a fraction of those in
potential need.15,18 A medical officer said they prioritized
“providing hand gel to villages with water access problems,
in order to save water, while acknowledging we also have
to create water sources for them in the long term.”23

Drinking water supplies were temporarily disrupted by the
COVID-19 outbreaks in some locations in Laos, as “local
authorities did not allow them access to the village to deliver
drinking water, to all outsiders.”10 Later on the provincial and
district COVID-19 operation units intervened and instructed
that drinking water was to be delivered as normal.10 Overall, a
quarter of the households (23%) surveyed in vulnerable
communities experienced disrupted delivery of drinking water
because of the COVID-19 outbreak. This is a larger group
than implied in interviews with state officials and NGOs. Just
under half of households overall supported interventions to
improve the reliability of water supplies.

Community participation in water supply

In Myanmar, the policy gap between national level and
ward level, spanning six levels in the administrative
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hierarchy, is large and difficult to navigate.20 Most policy
and regulation are top-down, with many limitations emer-
ging, leading an informant to argue an urgent need to “have
feedback from both implementers and local people.”21

Moreover, a recurrent problem for established but vulner-
able communities in Thailand looking to engage with the
state is that there are “too many players”36 with stakes in
water resource management. An academic characterized the
COVID-19 governance challenge: “Understand that the
public do not have a role in offering solutions or ideas for
what the government should do, what measures it should
take, to help the people. There are no people at all; there
are experts and civil servants as far as the eye can see.
There is no civil society.”49

While the reliability of water supplies to households can
be improved by drilling wells to exploit groundwater and
concrete tanks to store rainwater, community level projects
typically require “a lot of negotiation with villagers” around
choosing locations for wells, tanks and pipe networks as
land-uses are impacted.18 Water projects are managed “to
allow the community to participate, meaning that villagers
have to help dig and lay the pipes themselves. There is no
budget for digging and laying pipes.”32 There is also
training for the water management committee on how to use
the equipment and reduce risks of contamination, for
instance, through rules regarding allowable activities near
the well.16 Communities may be required to establish a
water fund based on household contributions and use it to
pay for electricity, maintenance, and repairs.7,13

In Thailand, one community managed a coin-operated
reverse osmosis drinking water filtration and treatment
system. The system is popular because it is cheap and
conveniently located along the main road, and thus also
used by other villages.32 The sales are sufficient to replace
filters and cover costs of electricity and a technician when
repairs are needed.32 A village fund committee including
headmen and sub-district office manages the dispenser, a
separate committee to that manages the ageing village
mountain water supply.32 Water management according to
community agreed rules in the mountain system is impor-
tant36 for water allocation: “There will be discussions at the
community level about how much water can be used,
because we are upstream. How much will we have to use,
and besides, we will have to let people downstream use it
too.”27 Such social allocation systems were maintained and
proved useful during the COVID-19 outbreak.

In summary, water supply was only disrupted for short
periods, if at all, by the COVID-19 outbreak. Dry season
shortages remained a key source of supply disruptions in
some communities and impacted on hygiene measures. The
favored long-term response being to drill more (and deeper)
wells or larger storage ponds.

Water Quality

Treatment & monitoring

Groups vulnerable to poor water quality and COVID-19
include “migrant workers, casual workers, and low-income
families in the township.”22 And “even though they wash
their hands regularly, the quality of the water they access is
not good for use.”20 A minority of residents surveyed in the
past year “had to drink water that smelt, looked, or tasted
bad” (17%) or “wash hands with water thought was dirty or
unsafe” (23%). In the vulnerable communities studied in
Myanmar, “for drinking, most use bottled water, but for the
poor families, they must use both pond water and river
water for both cooking and drinking, although it is not safe
for their health.”21

Around half of the individuals surveyed (53%) agreed
that actions should be taken to “improve the quality of water
supplied so it is safe to drink”. Experts largely concurred
with some bureaucrats, seeing it as a core mission of gov-
ernments.31 In Thailand, “the master plan stipulates that
every village must have clean drinking water. It is written in
the plan, but actually doing it according to the plan is
difficult.”36 The core “mission of providing clean drinking
water has been transferred to local government” alongside
budgets, but as they also have large mandates, the result is
that providing clean water is not always a priority.31 Ade-
quate budgets for maintaining water treatment systems,
replacing filters, for example, is also important.49

The Department of Health in Thailand monitors water
quality for the Metropolitan Waterworks Authority.34 Since
the first wave of the COVID-19 outbreak, the Environ-
mental Health Working Group has been monitoring for
potential contamination and coordinating the management
of water quality in Chiang Mai province.33A key technical
measure was to raise free chlorine levels from 0.2–0.5 ppm
to more than 1.0 ppm. The Department of Groundwater
Resources introduced additional measures for the water
production teams, in order to reduce risks of COVID-19
spread, including wearing of gloves and hats, and additional
cleaning routines.31

Local village tap water supply systems in Thailand
normally do not get government support to use disin-
fectants. A public health academic recommended that “the
government should promote the addition of chlorine to
reduce the contamination of pathogens in the community or
village water supply systems.”48 Some managers learn about
the use of chlorine, but face another obstacle: “villagers do
not want to use water that smells of chlorine.”48 Even if
water meets standards where it is produced, if the pipe
system is not well-maintained, tap water may not be safe to
drink.48
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Drinking water production

Locally produced drinking water “is cheap and easy to buy,
but when we look back on the water production process,
some small drinking water plants might not be up to stan-
dard.”48 Small bottling companies that don’t have their own
water treatment equipment buy water from a larger produ-
cer, and in the handling, for instance, putting on caps, there
may be contamination.48 Governments need to monitor and
enforce laws, for example, when failing to meet standards,
and “provide water that is really clean to the people.”48 An
official in Thailand summarized that “so far, no coronavirus
2019 has been detected in drinking water, and based on
current information, the risk of contamination of drinking
water is low.”47

Drinking water dispensers were not used in study sites in
Cambodia and Laos, uncommon in Vietnam (6%), and
more familiar in Myanmar (21%) and Thailand (48%). A
stable electricity supply is an important pre-requisite to
having reverse osmosis water treatment facilities, including
coin-operated dispensers.27 On-going maintenance, for
example, to change filters, is also important for water
quality.48 Monitoring show that “coin-operated water dis-
pensers, used by laborers and low-income people, are
easily contaminated,”48 and as a shared access point, a
potential source of COVID-19 infection.48 Local govern-
ment in Chiang Mai recognized the need to keep coin-
operated water dispensers clean,32 especially during the
COVID-19 outbreak.

Protection of sources

Upland residents and officials, although they live or work in
different elevation zones in the landscape, had similar views
(reasoning) regarding the importance of watershed forests
for protecting water resources. To protect water sources
from degradation, “the conservation and restoration of
watershed forests” is key to “sustainable and secure water
resources.”36 In the upland communities in Chiang Mai, an
NGO member explained how “we use our knowledge and
beliefs in water management, such as taking care of
watershed forests. There are prohibitions on disturbing
watershed forests.”27 An official from a water enterprise
serving Vientiane underlined that “need to reserve the forest
in upstream due to climate change issue, it is very sig-
nificant for water supplies.”11 Dry season shortages are
understood by these actors to be a consequence of
deforestation.8

In rural areas, “the community needs to understand that if
we farm with dangerous chemicals, the water will become
contaminated.”36 An important part of dealing with dry
season water challenges is for the “community to take
measures to protect their water sources.”7 In urban areas,

lockdowns during the COVID-19 outbreak made solid
waste and wastewater management more challenging,
especially from medical facilities.48 Groundwater wells,
according to one official in Laos, should be separated from
toilets by at least 30 meters.16 During COVID-19 pandemic,
some authorities and local communities paid more attention
to the sanitation requirements of water systems.16

In summary, water quality issues have been a concern of
both residents and officials in all five countries. The
COVID-19 outbreak amplified concerns about the impor-
tance of clean water for drinking and hygiene.

Discussion

The key finding of this study was that, despite rapid and
pervasive social and economic development across the
Mekong Region, difficulties in accessing sufficient clean
water for drinking and hygiene persist in certain vulnerable
communities. Experiences in migrant worker camps,
informal city settlements, and remote minority villages,
suggest that these difficulties, exposed by the COVID-19
outbreak, are routinely underestimated by officials or fall
into institutional cracks. In normal times, these vulnerable
communities are rarely visited by water agencies. Com-
munities are expected to handle problems themselves, and
thus the limitations of water systems pass largely unnoticed.
Various agencies responsible for constructing water infra-
structure or providing treated water have their own service
areas, budgets, and procedures for adjusting water dis-
tribution, adding delivery points, opening new connections
or developing new water sources. No one is directly
responsible for water systems in these communities. Coor-
dination across government agencies, as well as collabora-
tion with residents and other non-state actors (Corburn et al.
2020), helps secure project financing (Howard et al. 2020),
and ensure implementation leads to improved access.

Limited rights, high prices, and remote locations were
common obstacles to water access. Rights to water, in
practice, are not secure when individuals lack an identity
card, house registration, travel or land documents. High
prices of water for drinking or hygiene are an issue for low-
income households, in particular those on daily wages or
whose livelihoods have been disrupted by COVID-19
measures such as lockdowns or business and border clo-
sures. In an earlier study in rural Vietnam, high connection
fees were the main reason poor households did not access
piped water (Carrard et al. 2019). In the current study,
reduced water service fees of around 10% for a couple of
months during the COVID-19 outbreak, while popular, did
not benefit the most vulnerable households, for instance, in
informal urban settlements without metered connections.
The free water directive introduced in Ghana went much
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further than the public utilities in the Mekong Region,
promising six months of free water to domestic users, but
also struggled to reach poor and water insecure households
(Smiley et al. 2020). Remote communities faced with sea-
sonal shortages in the availability of clean water lie beyond
current service areas of water authorities, and do not have
sufficient funds to develop new water sources by them-
selves. A sustained effort is needed to identify, assist, and
empower water insecure individuals at risk, as they are not
automatically visible to programs catering to the general
population, even in the context of a pandemic response with
its emphasis on reducing transmission.

In this study, the COVID-19 outbreak temporarily disrupted
supplies in some sites, and interrupted water programs or
maintenance in others. A global commentary suggested that the
combination of a drought and pandemic could be disastrous
with severe impacts on agricultural livelihoods, employment,
and nutrition in local and wider food systems (Mishra et al.
2021). The sensitivity to drought of upland communities in this
study was a source of concern to some officials and experts
interviewed. In the uplands of Vietnam, for example, water
shortages are common towards the end of the dry season.
Residents drill wells, build storage ponds, and save water for
domestic uses, sharing when they must. Governments and
residents agree that further investments in drilling groundwater
wells, rainwater harvesting structures, increasing storage, and
watershed conservation are needed. Similar perspectives
among stakeholders on ways to meet needs using local water
resources are a starting point to improving supply, but is not
enough – there must also be sufficient public investment for
infrastructure to reach all households. Elsewhere in Vietnam,
unreliable tap water services led people to access alternative
sources (Allen 2019, Nga 2018). Regionally, there was little
evidence, aside from reaffirmations of the importance of
WASH programs, that the COVID-19 outbreak would stimu-
late improvements in the supply and allocation of water to
vulnerable communities. Rather, early concerns that the out-
break may delay achievement of the SDGs (The Lancet Public
H (2020)) still seem to hold, in particular, for the case of
Myanmar (Sachs et al. 2021).

Perceptions of the importance of water quality problems
often differed between officials and residents. In the uplands,
water quality may be perceived as good by residents, but
treatment is still essential given high rates of contamination
(Sudsandee et al. 2020). In lowland settlements with
improved sanitation, poorly sited and maintained toilets can
still contaminate ground water used for drinking and hygiene
in the household, causing disease outbreaks (Chuah & Ziegler
2018). In dense informal settlements, these contamination
risks are even higher. The high dependence on bottled
drinking water in many of the vulnerable communities stu-
died, reflects concerns with the quality of tap water and other
alternatives. Contamination of water during handling and

storage, shown to be important in other studies from the
region (Shaheed et al. 2014, Vannavong et al. 2017), was also
noted by interviewees in this study. Threats to water quality
from contamination need to be addressed by investments in
monitoring, treatment, and protection. In the longer-term, it is
important to protect water sources from degradation (Hannah
et al. 2020). Water quality was an important issue for vul-
nerable populations in the Mekong Region.

There was widespread agreement among residents and
officials that women were more vulnerable and impacted
more by COVID-19 than men – in line with expectations
(Adams et al. 2021). Women use water in the household for
cooking and cleaning, and were more likely to follow good
handwashing hygiene practices (Lebel et al. 2022). Experts
and officials, however, said very little about the roles of
women in addressing water-related difficulties, or the ben-
efits to women of solutions proposed or adopted. Officials
in Laos, for instance, tended to discuss solutions to water
access issues as being “for all” and were reluctant to
emphasize special treatment for specific vulnerable groups.
In other countries, perspectives were more diverse, and
included calls for both greater humanitarian assistance to
specific vulnerable groups, and for isolation or control of
others seen as a threat of further disease outbreaks.

This study is one of the first to explore the implications of
differences in stakeholder perspectives for programs aimed at
improving water systems in the context of the COVID-19
pandemic. Public actors from different sectors or levels of
government perceive and respond to problems of water
access, supply, and quality differently, reflecting mandates
and organizational interests. Water officials, when addressing
immediate COVID-19 concerns, emphasized their actions
taken to reduce risks of transmission through their services;
whereas when addressing issues of water supply, they referred
to expanding service areas or improving reliability of services.
Health officials focussed on the COVID-19 crisis, when it
came to water, were mostly concerned about ensuring ade-
quate supplies of clean water to healthcare or quarantine
facilities, and risks of contamination from wastewater. Offi-
cials with responsibilities for administrative areas at local or
provincial levels have diverse planning and implementation
responsibilities when it comes to water resources and
COVID-19 responses. In general, local governments did not
put improving access to water for vulnerable groups as a local
development priority. These differences in perspectives help
explain the institutional cracks that leave vulnerable com-
munities underserved.

Conclusions

The views of residents, officials, and experts regarding both
the significance of water access, supply, and quality issues,
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and what needs to be done to address them, while often
overlapping, also diverged in a few important areas. Based
on these observations and other findings of this study, we
have five program suggestions.

First, special programs are needed to help highly vul-
nerable communities gain secure access to sufficient clean
water for drinking and hygiene during the COVID-19
pandemic. Programs aimed at the general population are not
enough. Coordination mechanisms are needed, for example,
an inter-ministerial working group at the provincial level, to
ensure that no one is left behind.

Second, emergency measures under COVID-19 outbreak
should be linked into recovery programs in a way that leaves
water systems better prepared for the next pandemic. This
could start by ensuring that weaknesses of water systems,
exposed by the outbreak, are documented and the lessons
shared, so that these weaknesses can be addressed by post-
crisis recovery programs. Costs are always an issue. One way
to prioritize needs and attract external funding is to explicitly
link efforts to improve water systems to WASH programs and
SDG 6 targets for drinking water and sanitation.

Third, as the barriers to improving water supply and
quality in vulnerable communities are diverse and context-
specific, it is important that households are consulted in the
design of WASH programs and the development of water
resources. This includes evaluation of water supply infra-
structure, treatment technologies, and institutional arrange-
ments such as management committees and water service
fees. Doing so would help narrow the gap between the
experiences of vulnerable people and the views of officials
and their experts.

Fourth, the private sector played an important role in the
provision of drinking water. Quality and prices of water, as
well as the adherence to hygiene practices in transport and at
shared water collection points, however, need to be mon-
itored and regulated by governments. In terms of outbreak
context, greater attention is needed on the regular cleaning
and servicing of shared water points such as coin-operated
dispensers. In terms of longer-term recovery and prepared-
ness, the public needs greater reassurance of the reliability of
tap water quality, otherwise bottled water systems will
continue to predominate drinking water supplies.

Fifth, the role of the natural environment in protecting
water resources needs to be more widely recognized by
residents and officials. In the uplands, support for devel-
oping local water systems, for instance, could be linked to
commitments to protect upper tributary watersheds; while in
the lowlands, sources of pollutants and contaminants need
to be managed, including from agricultural fields, human
settlements, and industrial activities.

In conclusion, the findings of this study suggest that a
combination of shorter-term and longer-term measures
addressing water access, supply, and quality difficulties

are needed to improve provisioning of clean water for
drinking and hygiene in normal times, as well as during
epidemics, in vulnerable communities in the Mekong
Region.
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