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Access to clean water is still a problem in many developing countries, including Indonesia.
This study aims to reveal the impact of access and the demand for clean water on children’s
performance. The data used in this research is IFLS data, from the first wave (1993) until the
fifth wave (2014). This research used micro econometrics of impact evaluation to explain the
impact of water access on the children’s performance, and the impact of pollution and
deforestation on the water demand. It’s found that significant evidence that a family with piped

water access has better children’s performance. Besides that, the demand for pipe water is
higher in the area that has more pollution and deforestation. Therefore, Government policies
are directed at reducing deforestation in order to increase the availability of clean water.

1. INTRODUCTION

The world’s population is growing by about 80 million
people a year. This growth requires at least three major
commodities that must be fulfilled in life: water, food and
energy [1]. Especially for water, to meet the growing
population required about 64 billion cubic metres per year. An
estimated 90% of the 3 billion people who are expected to be
added to the population by 2050 will be in developing
countries, mainly in regions that are already experiencing
water stress and in areas with limited access to safe drinking
water and adequate sanitation facilities. Sanitation and poor
hygiene practice and unsafe drinking water contributes to 88%
of child deaths due to diarrhea worldwide. For children who
survive often suffer from diarrhea contribute to nutritional
problems, preventing children to be able to achieve their
maximum potential in the future [2].

The need for clean water is a source of life that is
excessively necessary for every aspect of human life, despite
age. Poor management of water resources will cause disasters

for the world, both for health and the surrounding environment.

Excess water will cause flooding, inundation, and landslides.
However, lack of water will cause a drought disaster.
According to Food and Agricultural Organization (FAO)
projections, by 2030, our earth will be inhabited by 8.3 billion
people and the need for water will increase by 14% [3].
Indonesia is a developing country with a population about
250 million. Meeting the needs of clean water is one of the
activities that need government intervention [4]. Water
pollution, global climate change and deforestation in rain
forest area puts more burden of government in seeking
solutions to meet the needs for clean water. Indonesian
Institute of Sciences (LIPI) in 2012 noted, Indonesia was
ranked the worst in the service availability for clean water in
Southeast Asia. Until 2015, the realization of access to
drinking water in the community reached 70.97% and
achievement of sanitation access reached 62.14% of the target

1809

of 100% by 2019 [5].

Based on Statistics Indonesia (BPS) data, 80% of the
Indonesians at the beginning of the 21st century have not yet
accessed clean water. Exploitation of forests and expansion of
settlements is the cause of the loss of major water sources such
as lakes and springs [6]. According to the FAO, the rate of
forest destruction in Indonesia reaches 1,315,000 hectares per
year or every year the forest area decreases by one % (1%).
Various environmental NGOs reveal that forest damage
reaches 1,600,000-2,000,000 hectares per year and even
higher data revealed by Greenpeace, that forest damage in
Indonesia reaches 3,800,000 hectares per year, most of which
is illegal logging or illegal logging. Data from the Ministry of
Environment and Forestry (KLHK) of the Republic of
Indonesia shows that Indonesia's deforestation area in the
2018-2019 period reached 462.5 thousand hectares. This
figure has increased compared to the 2017-2018 periods which
were 439.4 thousand hectares; while in 2016-2017, the figure
reached 480 thousand hectares. Then, in the 2015-2016 period,
it reached the highest deforestation rate in the last six years,
amounting to 629.2 thousand hectares. In total, within six
years, the deforestation rate reached 2.1 million hectares.
Indonesia's deforestation rate was still included in the list of
the 10 largest in the world last year. Indonesia occupies the
fourth position, flanked by Bolivia and Peru (Figure 1) [7].

A quarter (25.1%) of 64 thousand villages (called
kelurahan) which is the river passes through have poor water
quality. The highest level of pollution is on the island of Java.
In West Java, 980 villages or 13.3% of the total 7,367 villages
in Indonesia that rivers pass through have water quality that is
heavily polluted due to industrial activities [8].

The rivers in Central Java that flow through 1,334 villages
or 13.6% of the rivers have the status of heavily polluted water
caused by the presence of household waste. Both in urban and
rural areas, the availability of clean water for various purposes
are important. Socio-economic conditions and public health
will be better if they consume clean water managed
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hygienically by the Municipal Waterworks (PDAM). In big
cities, the majority of population has used clean water from
PDAM. Meanwhile, in rural areas, the majority of the
population still uses rivers and wells as a source of clean water,
while river water and well water are not guaranteed to be clean
[8].

The quality of the environment and community behavior
will determine the health status of rural and urban
communities. Water use in big cities tends to be higher when
compared to rural areas because per capita water use in
community groups tends to be higher in big cities. This greater
use is caused by the better quality of the economy of the urban
population [9].

Problems regarding the availability of clean water are not
only experienced by urban communities, in rural areas as well.
The use of PDAM water and bottled water in rural areas is
relatively more expensive than well water and river water.
This is the reason why the villagers tend to prefer to use river
water and well water for bathing, washing, and latrines
because the prices are more affordable. In fact, the availability
of clean water is one of the predictors that determine a person's
level of health. A person's health will then affect the quality of
life and productivity which in turn will have an impact on the
welfare of his life [10].

Problems of access to clean water in rural areas is the
uneven access so that it becomes a challenge for the
government in meeting the target of 17 sustainable
development goals (SDGs) in 2030. Whereas, for the problems
faced by urban areas is the quality of water and the cost of
households to access clean water. Compared to the rich, the
urban poor spend more of their income for worse quality.
Expansion of services cannot compensate the population
growth in urban areas. Other residents depend on a variety of
other sources, including shallow wells, water from street
vendors and private networks that are connected to the deep
well. In terms of quality, this water source is very doubtful in
the presence of water and soil pollution in urban areas. The
problem becomes more complex because the costs from
alternative access sources are larger per unit volume than
piped water supply [11].

Human development is the goal of economic development.
Human development should start from the early age. One way
to support the realization of human development process from
an early age is to prevent children from dangerous diseases.
Indeed, each year more than 3 million children die from
preventable water related diseases [12] and a number of
studies have found that access to safe water is associated with
better child health (e.g., [13-17]). One way to avoid this is to
provide a good clean water access for households [18].
Therefore, this study aimed to evaluate the impact of
household water access to the performance of children.

The purpose of this study, in general, is to provide answers
that access to clean water is essential for human development.
Specifically, this research aims: (1) to reveal that access to
clean water from PDAM is able to improve the performance
of students in elementary school, junior high school, and
senior high school; and (2) to reveal that access to clean water
from PDAM is able to improve the performance of children in
terms of rural and urban areas.

This study uses data from the Indonesian Family Life
Survey (IFLS), and then analyzed by micro econometrics and
impact evaluation. The results of this study are expected to be
used as a reference in formulating policies and efforts related
to access to clean water and children's performance.
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Figure 1. 10 Countries with the most primary forest land
loss, year 2020

2. LITERATURE REVIEW

Markets do various activities, but they do not do everything
well. The ten principles of economics government action can
sometimes improve upon market outcomes. The researchers
examine why markets sometimes fail to allocate resources
efficiently, how government policies can potentially improve
the market’s allocation, and what kinds of policies are likely
to work best [19].

The market failures examined in this part fall under a
general category called externalities. An externality arises
when a person engages in an activity that influences the
wellbeing of a bystander but neither pays nor receives
compensation for that effect. If the impact on the bystander is
adverse, it is called a negative externality. If it is beneficial, it
is called a positive externality. In the presence of externalities,
society’s interest in a market outcome extends beyond the
wellbeing of buyers and sellers who participate in the market
to include the wellbeing of bystanders who are affected
indirectly. Because buyers and sellers neglect the external
effects of their actions when deciding how much to demand or
supply, the market equilibrium is not efficient when there are
externalities. Thus, the equilibrium fails to maximize the total
benefit to society as a whole [20].

The release of household waste into the river, for instance,
is a negative externality. Geere et al. [21] for example,
emphasize the large contribution that oil palm plantations and
the pulp and paper industry have been making to Indonesia's
economic growth in recent years, notwithstanding the
environmental consequences of such activities. The most vivid
environmental impact is deforestation. As it is known that the
deforestation is bound to decrease water quantity and water
quality that can be used by the public.

At the 2000 Millennium Summit, member countries of the
United Nations unanimously agreed on a set of eight goals to
reduce poverty by 2015, among which are reducing child
mortality by two-thirds and cutting in half the number of
households that do not have access to safe water. These two
goals are interrelated in that clean water is critical to
containing the spread of infectious and parasitic diseases.

The behavior model of children used in this research is
following [22]. They examine the impact on child health of an
exogenous increase in access to pipe water, allowing for
parental responses in the provision of other inputs to child
health. The increase in access could arise from an extension of
the piped water network into a community that had relied



previously on a well or stream. They show that once one
allows for privately provided health inputs, and assuming that
parents care about more than just their children's health, even
the direction of the effect on children's health is theoretically
ambiguous, and becomes an empirical question.

The basic model of the studies of ref. [22] will be further
developed in this study, we include the consideration that the
tap water will also be able to save a child’s time in accessing
the water, so that there is sufficient time for them to study. The
effect of better in health and spare time to study, will then have
implications for better performance in school. If their
performance is better in school, then their performance when
entering the labor market certainly also well.

Water is an example of a common resources, like public
goods, they are not excludable: They are available free of
charge to anyone who wants to use them. Common resources
are, however, rival in consumption: One person’s use of the
common resource reduces other people’s ability to use it. Thus,
common resources give rise to a new problem. Once the good
is provided, policymakers need to be concerned about how
much it is used. This problem is best understood from the
classic parable called the Tragedy of the Commons [23].

As many economists discuss, markets do not adequately
protect the environment. Pollution is a negative externality that
can be remedied with regulations or with corrective taxes on
polluting activities. One can view this market failure as an
example of a common-resource problem. Clean water is
common resources like open grazing land, and excessive
pollution is like excessive grazing. Environmental degradation
is a modern Tragedy of the Commons. Therefore, in order to
prevent the Tragedy of the Commons, the government should
make policies that provide incentives to citizens to protect the
environment especially water [24].

One form of the public policy can take by Government of
Indonesia is the pricing policy. Block rate pricing of piped
water in Indonesian cities has a progressive structure: the
marginal price paid increases with the volume of demand.
Setiawan et al. [25] estimates household water demand in
Salatiga City using the Burtless and Hausman model, and finds
that its distribution is not unimodal—that data cluster around
kinks. The main estimation results are a price elasticity of
approximately—1.2 and an income elasticity of 0.05. These
elasticities are mutually dependent. The estimated model is
used to investigate the social welfare consequences of a shift
to uniform pricing. The principal beneficiaries would be large
households, which are not necessarily wealthy. While
replacing the complex rate structure by a uniform marginal
price would have positive effects on average welfare, the
equity consequences would be small. To improve equity,
water companies could reduce installation fees, giving low-
income households access to water connections, or reinvest
profits in network expansion to un-serviced areas.

3. DATA AND ECONOMETRICS STRATEGY

The data used for impact evaluation is micro data from the
Indonesian Family Life Survey (IFLS). IFLS is an on-going
longitudinal survey in Indonesia. The sample is representative
of about 83% of the Indonesian population and contains over
30,000 individuals living in 13 of the 27 provinces (on base
year in 1993/1994) in the country. The first wave of the IFLS
(IFLS1) was conducted in 1993/94 by RAND in collaboration
with Lembaga Demografi (Demographic Institute), University
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of Indonesia. IFLS2 and IFLS2+ were conducted in 1997 and
1998, respectively, by RAND in collaboration with UCLA and
Lembaga Demografi, University of Indonesia. IFLS2+
covered a 25% sub-sample of the IFLS households. IFLS3,
which was fielded in 2000 and covered the full sample, was
conducted by RAND in collaboration with the Center for
Population and Policy Studies, Universitas Gadjah Mada
(CPPS-UGM). The fourth wave of the IFLS (IFLS4), fielded
in 2007/2008 covering the full sample, was conducted by
RAND, CPPM-UGM, and SurveyMETER (a non-government
research institution). The fifth wave of the IFLS (IFLS-5) was
fielded 2014-2015.

IFLS data used in this study are from the first wave in 1993
until the fifth wave in 2014. Based on these data, then we
compiled two types of data sets, namely cross section data and
panel data. The data used for the analysis of the impact of
water access on children performance is a cross section data in
individual level. While, for the analysis of the impact of water
access on the labor market performance, we will use panel data
set in individual level, which connects the water access,
children acute morbidity and children performance at IFLS1,
IFLS2, IFLS3 with the labor market performance in IFLS4 and
IFLSS. Furthermore, for the analysis of the impact of
deforestation and pollution on HH expenditure will be used
panel data in HH level, by combining data from section KA,
PL and PR with data from section KS.

This study has differences compared to previous studies,
especially in data sources. As previously explained, this
research uses IFLS data which is the most comprehensive
survey ever conducted in Indonesia. In addition, the data
period is relatively long, from IFLS wave 1 (year 1993) to
IFLS wave 5 (year 2014-2015). Moreover, the effect of access
to clean water on children's performance is not instantaneous,
so there needs to be a long data lag time.

There are four econometric strategies used in this study,
Propensity Score Matching (PSM), Instrumental Variable (IV),
Regression Discontinuity (RD) and Double Difference (DD).
Econometrics strategy used in this study has referred to some
of'the literature on the impact evaluation literature like [26-28].

4. RESULTS AND DISCUSSION
4.1 Expanding access for clean water in Indonesia

The World Bank site noted that Indonesia has been enjoyed
substantial achievements in poverty reduction, human
development and improvements in service delivery. However,
enormous challenges remain. One of the important challenges
came from access to safe water and sanitation, due to the
severe consequences of poor sanitation infrastructure on
public health, the economy, and the environment. Two of the
four most important causes of under-five mortality in
Indonesia—diarrhea and typhus—are fecal-transmitted
diseases that are directly linked to problems with inadequate
water supply, sanitation and hygiene. Difficult access to
improved water supply also means that poor households,
particularly women and children, spend too much time
fetching water [29].

The 1998 financial crisis led too little to no investments in
water infrastructure, and the government has struggled to
maintain upkeep of existing facilities. The National Rural
Water Supply and Sanitation Project (called PAMSIMAS)
strives to improve existing facilities and expand sanitation



access, through a community-based approach. PAMSIMAS
seeks to increase the use of water and sanitation facilities, and
improve hygiene behaviors, by expanding and mainstreaming
the community-driven approach. The project provides grants
directly to communities for local water and sanitation
infrastructure and technical assistance to enhance the role of
the community with capacity building planning, procurement
and management, including community monitoring with a
web-based complaint handling mechanism. Advisory services
and training are also provided for communities to improve
their sanitation and hygiene behavior and practices [30].

As of March 4, 2013, the number of additional people with
sustainable access to improved water facilities is 4,826,595
and with access to improved sanitation facilities is 5,516,847.
Approximately 49.83 % of beneficiaries are women. The scale
of the program is being doubled to include an additional 17
provinces and 100 districts. The project’s achievements since
2006 are: (1) nearly 7,000 (6,833) villages across Indonesia
now enjoy access to clean water and improved sanitation; (2)
more than 44.91% of target communities have become Open
Defecation Free (ODF), in line with the worldwide OD trend
rate of 40 to 50%; (3) more than 66.60% of communities have
adopted hand-washing programs; (4) the program has freed up
the hours women once spent fetching water; (5) the Complaint
Handling System is increasing accountability, with an
improvement in case resolution from 70% in July 2012 to 90%
in December 2012; (6) In terms of capacity building, the
program has benefited 3,680 local government personnel,
more than 3,827 water boards, and 2,140 facilitators (in total
17,482 people); (7) Performance has improved in terms of
community procurement and financial management,
influencing the community’s overall fiduciary capacity; (8)
Water and sanitation facilities are fully functioning in 72% of
locations, partly functioning in 22%, and non-functioning in
6 %, with a changing shift from the use of public facilities to
household connections [31, 32].

4.2 Data description
Data for water access is obtained from The CF book from

IFLS 1, 2, 3, 4 and 5, description of the data is shown in Figure
2.

2014

I 1993 | | 1997 || 2000 |
5 = —~

Source: IFLS
Figure 2. The water access pathway

In this study, it has been arranged in such a way that there
are five types of water access as illustrated in Figure 2. Pipe 1,
is a type of water access where households have been able to
access water through pipeline since 1993. Pipe 2, is a type of
water access where households have been able to access water
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through pipeline since 1997. Pipe 3, is a type of water access
where households have been able to access water through
pipeline since 2000. Pipe 4, is a type of water access where
households have been able to access water through pipeline
since 2007. Pipe 5, is a type of water access where households
have been able to access water through pipeline since 2014.

Children performance and income from those who work as
outcomes. The data is obtained from IFLS (Book 3A),
specifically the DL section for children's achievement data and
the TK section for personal income data. Children's
performance is actually also presented in Book 5 (DLA
Section), but there is a problem with data continuity, so it is
used for educational historical data only.

Children's performance is proxied by the normal log of
value of a math national final exam (EBTANAS/UN).
Meanwhile, income is proxied by the normal log of income
received from current work or the last previous work in IFLS
5. The data summarize for the children performance and
income is as can be seen on Table 1.

For children performance we use mathematical values
because mathematics is a logic subject and has a more definite
assessment. Another study that also used the value of
mathematics as one measure of outcomes was [33]. The year
number used as a marker on each level of education variables,
as can be seen in Table 1, is not the only national test score of
the year. We adjusted the year markers according to the
availability of available water access data at household level
data on each IFLS wave. Year 1997 is used for the national
exam score from 1993 to 1997. Year 2000 is used for the
national exam score from 1998 to 2000. Year 2007 is used for
the national exam score from 2001 to 2007. Year 2014 is used
for the national exam score from 2008 to 2014.

Econometrics estimation

The researchers use a simple regression to estimate the
impact of water access through pipeline to children
performance. It uses three different sample types, for model 1
we used the whole sample (rural and urban), whereas for
model 2 and 3 used sample rural and urban separately. As can
be seen in Table 2, Table 3, and Table 4, mathematics scores
for three levels of education (elementary school, junior high
school, and senior high school) are only available sufficiently
in 2007 and 2014.

An interesting result is seen in the OLS coefficient of model
2 (Table 2), that the mathematical score for children in rural
areas whose families have access since 2000 has a higher score
compared with newly gained access families in 2014. This is
consistent with the results of research about the health of the
mother while pregnant will be affected on the quality of the
child in the future. If a mother gets a good nutritional intake
and lives in an environment with access to clean water and
good sanitation then her health will be better and will have an
impact on her child's future.

However, different results are shown by the estimation
results for urban samples. The results from urban samples
indicate that the mathematical score of children from families
who have access to water in 2014 has higher math scores than
those who have gained access to water since 2000 even with
families who have gained access since 1997. We can explain
this because the samples for urban areas in 2014 have
combined with those who have long used their own bottled
water or water sources from well-off families. While those
who used water access since 2000 or longer were those from
disadvantaged families who used the water source from the



government pipeline. This is indicated by a significant variables that determine the mathematical score of a child in
coefficient, which indicates there are many other significant which one of them is a family background.

Table 1. Children performance and income summarize

Variables Obs Mean  Std. Dev. Min Max
Ln(Math primary school 1997) 27 1.823 0.217 1.411 2.303
Ln(Math junior high school 1997) 0
Ln(Math high school 1997) 0
Ln(Math primary school 2000) 114 1.803 0.292 0.693 2.251
Ln(Math junior high school 2000) 22 1.736 0.193 1.416  2.079
Ln(Math high school 2000) 0
Ln(Math primary school 2007) 419 1.847 0.209 0.971 2.303
Ln(Math junior high school 2007) 261 1.811 0.266 0.405 2.302
Ln(Math high school 20007) 100 1.878 0.268 0.223  2.302
Ln(Math primary school 2014) 854 1.885 0.261 0.560 2.303
Ln(Math junior high school 2014) 915 1.902 0.296 0.560  2.303
Ln(Math high school 2014) 521 1.921 0.299 0405 2.303

Ln(individual income in 2014) 12568 3.455 1.484 3219 15.674

Table 2. Regression on math score for elementary school level, year 2014

Variables (1)b ols all (2)b ols rural (3)b ols urban

pipel 0.0426 0.0910 0.0226
(0.0328) (0.0702) (0.0376)
pipe2 -0.0611* 0.0363 -0.0942%*
(0.0345) (0.0728) (0.0397)
pipe3 -0.0429 0.179%%* -0.143%*
(0.0496) (0.0873) (0.0605)
pipe4 -0.0438 -0.0176 -0.0630
(0.0359) (0.0529) (0.04385)
Constant 1.899%** 1.882%** 1.911%**
(0.00618) (0.00924) (0.00824)
Observations 2,126 854 1,272
R-squared 0.003 0.007 0.010

Standard errors in parentheses *** p<0.001; ** p<0.05; * p<0.1

Table 3. Regression on math score for junior high school level, year 2014

Variables (1)b ols all (2) b ols rural (3)b ols urban

ol 0.0754%* 0.0234 0.0758%*
pipe (0.0315) (0.0862) (0.0335)
o -0.000973 -0.0677 0.00530
pipe (0.0333) (0.0828) (0.0361)
. -0.0449 0.0457 -0.0981*
pipe3 (0.0474) (0.0799) (0.0586)
- -0.00568 -0.0675 0.0427
p1pe (0.0356) (0.0560) (0.0462)
Constant 1,920+ 1,904+ 1.932%#*
(0.00611) (0.0102) (0.0076)
Observations 2,517 915 1,602
R-squared 0.003 0.003 0.006

Standard errors in parentheses *** p<0.001; ** p<0.05; * p<0.1

Table 4. Regression on Math Score for Senior High School Level, Year 2014

Variables (1) b ols all (2) b ols _rural (3) b _ols_urban

- -0.0108 -0.154 0.00553
pipe (0.0371) (0.114) (0.0398)
- -0.0118 -0.0385 -0.00848
PP (0.0490) (0.173) (0.0518)
. -0.0736 0.0474 -0.138*
pipe (0.0612) (0.100) (0.0768)
- -0.0739 -0.107 -0.0515
pipe (0.0478) (0.0717) (0.0635)

Constant 1.923%%* 1.926%%* 1,921 %%+

(0.00765) (0.0136) (0.00925)
Observations 1,821 521 1,300
R-squared 0.002 0.008 0.003

Standard errors in parentheses *** p<0.001; ** p<0.05; * p<0.1.
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4.3 Impact of water access on children performance seen
from education level

Data for water access is obtained from The CF book from
IFLS1, IFLS2, IFLS3, IFLS4 and IFLS5, description of the
data is as follows.

4.3.1 Elementary school

Nutrition is one of the determinants of the quality of human
resources. Malnutrition is caused by direct and indirect factors.
Indirect causal factors include the unavailability of food in the
household, inadequate child care patterns, and clean water
sanitation [34].

Water is one of the main factors that also affect the
fulfillment of nutrition. Several cases of transmission of
diseases such as typhoid, dysentery, diarrhea, cholera, and
helminthiasis that occurred in elementary school children are
caused by the quality of the clean water they received [35].
Findings by the studies of ref. [36-39] show that the
availability of clean water and the incidence of worm infection
in elementary school children in elementary school is
significantly negatively related where the number of helminth
infections caused by the lack of access to clean water.

Gawai et al. [40] show a high number of health problems
related to hand washing in elementary school age children,
such as intestinal worms which are widespread in rural and
urban areas (51.4%). Worm disease is one of the
environmental-based diseases. The three environmental
factors such as soil, water, and sewage disposal sites are
polluted by eggs or larvae of worms and accumulate with
unhealthy human behavior, namely personal hygiene, which
can cause helminthiasis. The impact of helminthiasis if it
occurs in school-age children can result in a decrease in the
health, nutrition, intelligence and productivity of the sufferer
[41]. Worm infections can be one of the causes of nutritional
deficiencies in the food consumed by children. Adult worms
in the intestine will absorb nutrients and affect the nutritional
status. Based on a 2016 study of primary school children in
Kenya, it is revealed that 59% of children are undernourished
due to helminth infections [42].

A study from the World Bank found that around 95% of all
fecal waste in Indonesia is untreated and returns to the
environment due to a lack of safely managed sanitation
facilities (poor quality septic tanks and other issues), thereby
significantly increasing the risk of disease in children [43].
Increased access to clean water is also reported to be related to
improving education indicators in rural areas that have access
to clean water. Research conducted by Nauges and Strand [44],
which focused on a number of regions in Africa, reported that
increased access to water was associated with increased
student attendance at school, particularly primary school
students. Furthermore, a study from the World Bank in 2001
reported that before the Nigerian government received clean
water program assistance from the World Bank, the absentee
rate of primary school students in Nigerian villages is 60% or
more. It is because most of the children in the village have to
help their parents find water to other villages that already have
access to clean water. After getting the clean water program,
student absenteeism from school can be reduced by 16% [45].
The same phenomenon also applies in a World Bank study for
the case in Bangladesh, year 2002.

Personal hygiene is closely related to environmental
sanitation, where personal hygiene must be supported by good
environmental sanitation, including easy access to clean water.
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Whether a child suffers from diarrhea is influenced by many
factors, at the level of the household as well as at the level of
the community in which the household is living. Ideally, an
analysis of the determinants of diarrhea should take all
relevant factors at both levels into account [46, 47]. Children
from a household with good quality water and sanitation are
still at risk for diarrhea if they live in a community with open
defecation, due to the contamination of soil and water sources
[46, 48].

The need for water is excessively complex, such as for
drinking, cooking, bathing, washing (various kinds of laundry),
etc. In order for the water to remain healthy and free from
germs, the water used must be treated first. For this reason, the
provision of clean water must meet requirements such as:
Physical water quality requirements are colorless, tasteless,
odorless and clear. Chemically, good water is not excessively
polluted by chemicals or minerals, especially substances that
are harmful to health. And the bacteriological requirements of
all drinking water should be able to avoid the possibility of
being contaminated with bacteria, especially pathogenic
bacteria. Bearing in mind that it is impossible for the water to
be consumed to be 100% in accordance with the health
requirements, however, the available water is managed in such
a way as to approach the stated requirements [49].

4.3.2 Junior high school

Adolescence is a defining period for physical and cognitive
development. Good nutritional intake during adolescence is
important for these two aspects. Water is actually also a
nutrient because it fulfills the requirements as a substance
needed by the body, especially to regulate metabolism and
daily activities. Fulfillment of water needs for the human body
generally comes from drinks, partly from food, and from water
resulting from the metabolism of carbohydrates, fats, and
proteins in the body in small amounts. Inadequate nutritional
intake as a teenager can have lifelong effects. Adolescents in
Indonesia bear three burdens of malnutrition: malnutrition,
overweight, and micronutrient deficiencies. About 12% of
young men (16-18 years) are underweight and 29% are short.
For adolescent girls, the figures are 4.3% thin and 25% short
[50]. The number of adolescents aged 16-18 years with excess
body weight has increased significantly in Indonesia, from
1.4% in 2010 to 8.1% in 2018. Data from 2013 shows that 23%
of adolescents aged 12-18 years are anemic. Considering that
adolescents are still growing, low nutritional quality will
hinder this growth and prevent optimal physical and cognitive
potential from being achieved. Improving nutrition in
particular can have an important impact on adolescent girls—
who will become mothers—by preventing malnutrition from
being passed on to the next generation.

The results of research by Cediel et al. [51] show that, the
level of adequacy of water consumption in adolescents has
been shown to be associated with % body fat with a value of r
-0.596, meaning that the higher the water consumption, the
lower the % body fat. Access to clean drinking water is a very
important resource for public health. At a young age,
cleanliness and health are very important to maintain. This is
closely related to the puberty period experienced by teenagers,
where at puberty the body begins to produce oil and begins to
sweat more. If this oil and sweat is not cleaned regularly, it can
cause an unpleasant odor and can also cause disease.

Hygiene and personal health of a teenager needs to be
considered starting from the hair, skin, body, teeth, genitals,
and clothes. Genital hygiene for adolescents should be a



concern, because genital hygiene plays an important role in the
reproductive process [52]. So, it must be cared for and cleaned
properly, because if it is not cleaned it will cause infection.

4.3.3 Senior high school

Water is also a component of the environment because the
quality and quantity of water affects every human beings lives.
Clean water can be a healthy drink; on the other hand, dirty
water can cause disease [53]. Water is the main composition
in the body. The amount of water content contained in the body
is about 50-80%, depending on age. How to calculate water
needs is 30 ml per kilogram of body weight. If the body weight
is 90 kg, then they need about 2700 ml of fluid. Lack of fluid
intake in the body can result in decreased concentration that
can interfere daily activities.

Easy access to clean water will make it easier for individuals
to get drinking water. Drinking enough can help protect the
health of internal organs, regulate body temperature, and
distribute nutrients to various parts of the body. The amount of
fluid intake per day is influenced by age, gender, activity,
environment, and health conditions. Water needs based on
different ages, middle school age children a are categorized in
the early adult phase. Adult women need seven glasses/day
while adult men need eight glasses/day. Magnesium, calcium,
and silica basically help to care for bones, selenium and zinc
function to boost adult immune cells, balance fluids in the
body while maintaining blood pressure, and sodium, as
already mentioned, can help maintain salt levels in the body
[54].

Community access to proper sanitation and drinking water
is part of the promotive-preventive efforts that must be
prioritized. Effective promotive-preventive efforts will reduce
the incidence of disease, the number of people who are sick,
and those who seek treatment so that it has an impact on the
efficiency of health costs which are the burden of the
government and society. If a household does not have access
to sufficient water then have to carry water into the house from
outside, work related to fulfilling water in the house is
generally the responsibility of the mother and adolescent in a
household. This role of fetching water can be a burden for
children, who lose energy and have little time to study [55].
Areas with limited clean water are forced to buy clean water.
Unfortunately, the economic conditions of the Indonesian

people have not been fully able to accept this. Some parents
think that the current cost of sending their children to school
is higher than spending it on buying clean water. Thus, they
prefer to spend money on other more important things and are
forced to consume less decent water. It will then trigger the
emergence of various diseases. Unhealthy body conditions
will result in senior high school age children having high
performance or at worst dropping out of school altogether
[56].

The estimation of the impact of water access through
pipeline on the mathematics of children shows different results
between levels. These results indicate a difference sign in the
effect of pipeline between urban and rural samples. Both
samples, both rural and urban samples, have a significant
impact on the mathematics of children, but the sign of the
estimation have opposite directions. In the urban samples the
sign of the estimate is negative, while for rural samples the
sign of the estimate is positive. These results suggest that
access to piped water in urban areas has a lower impact on the
mathematics of children compared to other water access. Other
water access refers to the use of bottled mineral water, which
is increasingly increasing in urban areas [57].

In the urban samples the sign of the estimate is negative
while for rural samples, the sign of the estimate is positive.
These results suggest that access to piped water in urban areas
has a lower impact on the mathematics of children compared
to other water access. Other water access refers to the use of
bottled mineral water, which is increasing in urban areas [58].

The estimation results on the individual income, as shown
in Table 4, show that variable Pipe 3 has a significant positive
effect on individual income in 2014, on model 1 and model 3.
Although these results are still not promising, it can be
concluded that water access through pipeline has a positive
impact on one's performance. The results shown in Table 5
also show that access to piped water has a significant impact
on those living in urban areas as indicated by the results of
model 3.

4.4 ITmpact of water access on children performance seen
from rural and urban areas

As can be seen in Table 5, results of regression analysis on
household water expenditure in 2014.

Table 5. Regression on household water expenditure, year 2014

Variables

()b olsr (2)b ols ur

Water pollution

Urban

Number of HH members

Number of Female in HH

Region Dummy:

Sumatra
Jawa Bali
Kalimantan

Constant

Observations
R-squared

0.277%%*
(0.0497)

7.420% %+
(0.0178)
15,141 15,141

0.126%*
(0.0491)
0.650%+*
(0.0337)
0.0373%%+
(0.0107)
00854+
(0.0178)

0.0617
(0.0579)
0.0710
(0.0514)
1.358%%
(0.0859)
6.512%%*
(0.0588)

0.002 0.054

Standard errors in parentheses *** p<0.001; ** p<0.05; * p<0.1



The situation of poverty in Indonesia cannot be separated
from the spatial dimension, with significant differences
between urban and rural areas. First, poverty rates in rural
areas are higher than in urban areas: rural poverty affects 13%
of households, compared to 7% in urban areas. Second, the
rate of poverty reduction in urban areas is faster than in rural
areas. Third, poverty in rural areas is more severe than in urban
areas. It means that, compared to urban areas, children living
in rural areas are much more at risk of experiencing not only
poverty in terms of income, but also various forms of
deprivation: lack of sanitation facilities, incomplete
immunization, lack of health insurance, inadequate nutrition,
lack of opportunity to get basic education, unregistered births,
inadequate housing conditions, etc.

Clean water is one of the basic human needs needed in a
sustainable manner. The use of clean water is important for
household consumption, industrial needs, and public places.
Therefore, it is natural that the clean water sector gets the main
priority for handling because it involves the lives of many
people. However, one thing that currently needs to be
considered is the availability of clean water in urban and rural
areas. Cities provide easy access to clean water. In public
places in terminals, stations, and parks, taps and free drinking
water are provided. Channels are hierarchically connected,
uninterrupted, well-maintained, trash-free, clean and smooth.
Community participation in cleaning water channels in front
of the house is also more active. In urban areas, the availability
of clean water is utilized as well as possible. Water infiltration
wells are reproduced and sites are revitalized to increase water
absorption into the soil and reduce water being discharged into
rivers (eco drainage). The rest of the water from the
environmental canal enters the city canal, drains are made to
city parks equipped with infiltration wells or accommodated
there, lakes, reservoirs, or polders. This is due to population
growth and development, the need for clean water in urban
areas is also increasing, competition for clean water for
various purposes will also continue to increase.

Regional development in an area will cause the need for
clean water to continue to increase along with the rate of
population growth. The fulfilment of food needs and the
activities of the population is always closely related to the need
for clean water. The study in Bengkulu City conducted by Tri
Sambodo [59] show that the source of clean water for MCK (a
place for bathing and washing as well as serving as a lavatory
—toilet—) is 40.5% of urban residents using PDAM, while
58.1% of rural residents use dug wells. The use of drinking
water comes from PDAM in urban areas by 28.4% in rural
areas by 10.8%. In urban and rural areas, there are still those
who use springs as drinking water, namely 41% and 7.4%,
respectively.

There is a significant difference between clean water
sources and water sources for MCK in both urban and rural
areas. It is because people in urban areas have understood the
difference between the use of drinking water and water for
MCK. This statement is supported by the findings of Armah et
al. [60] that among countries in Sub-Saharan Africa, there are
geographically significant differences between the levels of
clean water and drinking water. Inequality in sanitation
between urban and rural areas generally also occurs in socio-
economic disparities between villages. Urban areas generally
have structural conditions such as the existence of community
empowerment, the availability of sectoral funds, the
availability of educational facilities from all levels of
education, to the higher education level of regional leaders
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when compared to rural areas.

It, then, becomes a factor that causes the poor condition of
access to sanitation and drinking water in rural areas, including
the unsupported rural area by various adequate structural
conditions. In addition, the contribution of rural communities
to village environmental management activities is also very
low. In essence, the contribution of the community influences
decision-making and initiatives regarding the provision of
clean water services. In rural Zambia, for example, the
existence of community led total sanitation (CLTS) has an
impact that encourages development, increases community
hygiene beliefs and behaviors [61].

The allocation of funds for sanitation and drinking water
development in rural areas is still very low; this is exacerbated
by the economic conditions of rural communities. Villagers
prefer river water or well water as a source of clean water that
is used to carry out their daily activities such as bathing,
washing, and latrines. This has the potential to cause the
proliferation of bacteria in the body.

These results are similar to the study conducted by Yip et al.
[62] where generally the allocation and related subsidies for
the provision of latrines are prioritized in urban areas first and
then expanded to rural areas with lower financial levels. In
addition to the allocation of funds, another thing that triggers
the lack of clean water availability is the level of education of
rural and urban communities. Rural areas lag behind in access
to junior secondary to tertiary education facilities and there are
significant differences between the two regions. A study by
Igudia [63] in Nigeria presented similar results where rural
areas suffer from glaring shortages in terms of infrastructure
and social services such as schools. Of course, access to closer
schools allows the community to be exposed to health
knowledge so as to create awareness about the health
consequences of poor sanitation that affect the use of latrines.

These results are similar to the research of Schafft [64]
which results that the level of education in rural communities
tends to lag behind the level of education in urban
communities; whereas, the level of education is an important
factor in the perception and view of sanitation development.
For example, in Ghana, low education contributes to poor
waste management [65]. Through increasing education status,
awareness regarding the impact of poor sanitation on the
incidence of infectious diseases will also increase.

5. CONCLUSIONS

The results of data analysis show that access to clean water
has a significant effect on learning achievement which is a
proxy for children's achievement. Nutrients are excessively
needed in school-age children, including in supporting the
growth and development of children, energy needs,
concentration, and endurance. The low nutritional status of
school children will have a negative impact on the quality of
human resources.

At various levels of education, access to clean water is still
influential, especially at the elementary school level.
Furthermore, the results of the analysis also show that access
to clean water for households in urban and rural areas has a
significant effect. However, in urban areas the effect tends to
be negative, while in rural areas the effect tends to be positive.
This means that in rural areas, access to clean water is very
influential on children's performance.

As a follow-up to the research results, it is recommended



that the government be more massive in preparing clean water
infrastructure, so that access to clean water will be easier,
especially in rural areas. Furthermore, the government also
needs to protect forests and prevent deforestation. This is
because the forest is a source of water. The community also
needs to continue to receive education about clean water, so
that it becomes a community behavior.
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