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Abstract

Water, a chemical substance that is vital to sustain living things. According to some popular
researches, human being can starve without food for up to 21 days but can only live up to
three days without water. While the supply seems abundant, water is a limited resource,
particularly the fresh potable water which is most fundamental to human survival. Water
conservation is imperative to solve global water shortage problem that has become more
rampant nowadays. Moreover, with the unpredictable climate change, it is crucial to conserve
water before it becomes more severe to treat which in turn might leave the future generation
with a great deal of dilemma. This research aims to assess water consumption and water
conservation awareness among students who stay in USM hostels. Two methods have been
used to conduct the research; observation and measurement of water reading in two hostel
buildings which consist of nine hostel blocks in total, and distribution of a set of questionnaire
to students in USM who stay in USM hostels. Recommendations on water conservation
awareness are addressed accordingly.

Keywords: Water Consumption, Water Sustainability, Water Conservation, Water
Management, Sustainability Awareness

Introduction

Issues related to the imbalance of water demand and supply remains rampant in many places.
According to Fresh Water Watch from Earth Watch Institute (2017), approximately 97% of
the world's water is salty and undrinkable; 2.5% of water on Earth is fresh water, but only 1%
of the portion is available for human’s consumption. In Malaysia, approximately 97% of water
resources come from surface water and the remaining 3% comes from groundwater. Since a
few months ago, the water level in some major dams in Selangor such as in Tasik Subang and
Sungai Selangor showed a significant increase of water capacity. It is without doubt that the
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water supply from those major dams is sufficient to accommodate the community for the
next few years. However, it is crucial for Malaysians to conserve water, despite the increment
of water capacity because water is a limited resource that will perish one day. In 2013, the
average water consumption of Malaysians was 210 litres per day. Howbeit, in 2014, the
average consumption of water has increased by 2 litres to 212 litres which is equivalent to
141 bottles of water (1.5 litres per bottle) a day for each person. Only 30% of the water
consumption is used for vital activities such as cooking and drinking water and the rest of it is
used for other purposes such as car washing, pool cleaning, and clothes washing (Abdullah,
2015).

Water consumption rate in Malaysia accelerates beyond the rate recommended by the World
Health Organization (WHQO) which is 165 litres per day. Based on the Malaysia Water Industry
Guide 2014, Penang recorded the highest rate of water consumption in 2013 with 296 litres
of total consumption per day. On the other hand, Sabah recorded the lowest water
consumption with 190 litres of water consumption per day. The Minister of Energy, Green
Technology and Water, Datuk Seri Panglima Dr Maximus Johnity Ongkili stated that according
to the Domestic Water Consumption Study, Malaysians over-consume an average of 226 litres
of water per day as compared to Singapore and Thailand with 155 litres and 90 litres of water
consumption per day respectively. He also stated that the over consumption of water by
Malaysians exceeds other major countries including United States of America and Australia
(Bernama, 2016). Meanwhile, the per capita water consumption in USM is 120,000
litres/capita/year (lcy) or 329 litres/capita/day (Ipcd) in 2012. Sadly, the water consumption
rate exceeds beyond the industry benchmarks rate for educational institutions which is 144
Ipcd which put USM’s water usage 2.28 times above the benchmark.

A research has been conducted to study and analyse the level of water consumption for
laundry activity in two hostels in Universiti Sains Malaysia; Desasiswa Aman Damai and
Desasiswa Bakti Permai to examine the level of water consumption among student in USM.
Each hostel has its own laundry room in several designated blocks. These laundry rooms are
the main focal point for this research because they are considered as the main source of water
consumption by the students. In addition, most students in USM prefer to wash their clothes
by using washing machines that are provided by the hostel management with minimal
charges, rather than washing by hand, due to their tight schedule. The reading of water
consumption at the hostels’ laundry rooms is recorded every day from 9 am to 9 pm for two
consecutive weeks. Other than that, water conservation awareness among students is studied
through the analysis of questionnaire survey which has been distributed to 214 students who
stay in USM hostels.

Water Issues in Penang

Water, which covers 71% of the Earth's surface (USGS, 2016) is vital for all known forms of
life on Earth. However, most of water available on Earth is salt water which could only be
consumed by human being and other living things after going through desalination process
which is costly. On the Earth, 96.5% of the planet's crust water is found in seas and oceans,
1.7% in groundwater, 1.7% in glaciers and the ice caps of Antarctica and Greenland, a small
fraction in other large water bodies, and 0.001% is found in the air as vapor, clouds (formed
of ice and liquid water suspended in air), and precipitation (White,1993). Only 2.5% of this
water is fresh water, and 98.8% of that water is in ice and groundwater. Less than 0.3% of all
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fresh water is found in rivers, lakes, and the atmosphere, and an even smaller amount of the
Earth's fresh water (0.003%) is contained within biological bodies and manufactured
products. Despite its abundance, water is a limited resource and would go scarce if the
human’s daily water consumption goes beyond what is recommended. United Nations has
stressed the importance of clean water in its agenda, 17 Sustainable Development Goals (17
SDGs) in which one of the goals, Goal 6, intends to ensure availability and sustainable
management of water and sanitation for all (United Nations, n.d). Thus, water conservation
is important to address global water scarcity problem.

Penang, a state located in the northern part of Malaysia, receives most of its water supply
(approximately 80%) from its neighbouring state, Kedah which is from Muda River. One of the
main reasons for the high water consumption is due to the cost of water in Penang. Based on
Figure 1, consumers in Penang only pay RMO0.32 (about USD 0.077) for the first 35,000 litres
per month, which is lower than the national average, RMO0.70 and the cheapest in the country
as compared to other states such as Johor with the highest water tariff in Malaysia, RM 1.31
(USD 0.32). Furthermore, in 2016 only, the water consumption for domestic use in Penang
was more than the water consumption for business use; factories, hotels, and other
businesses combined.

APPENDIX A: COMPARISON OF DOMESTIC WATER TARIFFS IN MALAYSIA (first 35,000 litres por month)
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Figure 1 Domestic Water Tariff in Malaysia
(Source: Penang Water Supply Corporation, 2017)

Penang Water Supply Corporation, a corporation that manages and provides water in Penang,
has urged the Penang state government to increase the water tariff as one of the ways to
reduce water wastage among people in Penang (Penang Water Supply Corporation, 2017).
The then chief minister of Penang has urged the people in Penang to use water efficiently
despite the cheap cost and easy access of water in Penang as compared to other states in
Malaysia. Thus, to help the state government in conserving water for a sustainable tomorrow
in Penang, this study has been carried out to investigate the amount of water used by student
and their awareness with regard to water conservation.

Water Consumption in USM Hostels
USM has taken several initiatives to incorporate SDGs in all of its aspects within the campus
environment. USM strives to be the benchmarks for best practices in water management
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research and related programmes in Malaysia through SDG’s Goal 6 implementation. One of
the objectives to realize SDGs’ Goal 6 is to strive for zero waste in the university’s water usage
and to continuously reduce the university’ production of waste water. In order to achieve the
objective, several action plans have been outlined as follows:

Assess water usage for each school, centre, and hostel.

Conduct water audit at all buildings within the campus.

Identify inefficiencies and opportunities for water savings.

Install water meters at each building.

Establish a ‘water saving monitoring’ committee.

Rainwater harvest for daily usage such as for gardening and washing.
Recycle gray water for gardening.

Replace single flush system with dual flush system.

Encourage participation from students, staff, and vendors.

(USM Sustainability Committee, n.d).

To help the university to achieve the objectives as well as state government in reducing the
water consumption, this research focused on assessing students’ water consumption at
laundry rooms in 9 hostel blocks. Based on the preliminary survey, it is found that 75% of
students in the hostels use washing machine to wash their clothes. Washing machine
consumes more water than that of using hand washing due to non-adjustable water level
settings. Observation and quantitative measures are performed systemically to observe and
record the number of washing machines installed and the reading of water metres at the
hostel blocks. The data collection activity was performed for two consecutive weeks from 13
April to 27 April 2017. All data collected was recorded and documented accordingly. Figure 2
illustrates the location of laundry rooms in the blocks. Table 1 presents the number of washing
machines available in each laundry room.
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Figure 2 Mapping of Laundry Rooms in USM Hostel Blocks
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Table 1
Number of washing machines available at nine hostel blocks in USM

Block Number of washing machine

K03
K04
K05
K06
K07
KO8
HO6
HO9
H12

Total 15

[
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Method

A one-week observation and measurement of water reading have been conducted in nine
hostel blocks in USM. The reading of how much water has been used for washing clothes
activity in the laundry rooms was collected by measuring the changes of water metre reading
in each laundry room. The reading were continuously measured and recorded daily at three
sessions: morning (9 am), afternoon (1 pm), and evening (9 pm) to ensure that data accuracy
is met. After two weeks of measuring and monitoring process, all data with regard to water
consumption at the laundry rooms in each block was recorded and presented in the Results
Section.

A one-to-one survey on water consumption and conservation awareness was constructed.
The survey contained 28 questions which consisted of 5 demographic questions and 23
guestions about washing machine usage in the selected hostels and water saving awareness.
The survey was distributed randomly to students in USM who stay in USM hostels.

Results

The data collection for week 1 started from 13 to 19 April 2017; in the morning, evening, and
at night. Based on Table 2, the highest reading of the day came from KO7 with 15,096 litre
and HO6 with 4,107, 20,151, 8,537, 3,019, 8,318, 5,785 litre of water consumption. Overall,
the hostels used a total of 154,492 litre of water for week 1. A graph chart of water
consumption level in the laundry rooms for the first week is plotted and illustrated in Figure
3.
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Table 2
Water Consumption at Laundry Rooms for Week 1
Amount of Water Consumption (Litre)/Day TOTAL
Block 13/4 14/4 15/4 16/4 17/4 18/4 19/4 (Litre/Week)
KO3 3,380 1,917 444 1,537 1,211 1,629 790 10,908
K04 1,688 2,265 3,579 1,011 1,026 645 366 10,580
KOS5 4,616 2,020 2,521 1,318 1,524 2,164 944 15,107
K06 3,969 975 2,329 1,457 1,289 669 2,090 12,778
Ko7 15,096 2,224 1961 1,597 290 178 816 22,162
KO8 6,446 309 1,302 1,158 2,676 1,548 1,138 14,577
HO6 5,790 4,107 20,151 8,537 3,019 8,318 5,785 5,5707
HO9 1,562 568 1,440 591 1,403 953 956 7,473
HO012 0 0 1,283 1,689 747 481 1,000 5,200
TOTAL ALL 154,492
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Figure 3 Graph of Water Consumption at Laundry Rooms for Week 1

Figure 3 illustrates the water consumption reading in each block for seven consecutive days
in Week 1. Based on the graph, Block HO6 recorded the highest water consumption reading
with 20,151 litre on 15 April 2017. Based on the observation, the reason behind the drastic
increase of water consumption in the laundry room on the said day is because most students
would wash their clothes on weekends.

The data collection for week 2 started from 20 to 26 April 2017; in the morning, evening, and
at night. Based on Table 3, the highest reading of the day is from building HO6 with 7,808,
7,735, 7,881, 10,673, and 9,037, litre, KO5 with 45,793 litre, and KO8 with 32,562 litre of water
consumption. Overall, the hostels used a total of 246,802 litre of water for week 2 to wash
clothes using washing machines. A graph chart of water consumption level at laundry rooms
in the hostel blocks for the second week is plotted and illustrated in Figure 4.
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Table 3
Water Consumption at Laundry Rooms for Week 2
Amount of Water Consumption (Litre)/Day TOTAL
Block 20/4 21/4 22/4 23/4 24/4 25/4 26/4 (Litre/Week)
K03 944 2,348 3,470 2,526 1,280 432 1,090 12,090
K04 828 3,405 733 1,633 2,476 1,952 1,419 12,446
K05 1,499 2,709 2,293 472 3,023 45,793 19,518 75,307
K06 1,200 80 1,868 1970 1,658 5,656 330 13,542
K07 448 436 10 0 280 1,440 18,132 20,746
KO8 2,309 721 749 3,352 3,623 1,571 32,562 44,887
HO6 7,808 7,735 7,881 10,673 9,037 7,241 5,123 55,498
HO9 648 896 0 1,113 1,025 2,036 612 6,330
H12 337 1,817 689 499 1,255 918 441 5,956
TOTAL ALL 246,802
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Figure 4 Graph of Water Consumption at Laundry Rooms for Week 2

Figure 4 illustrates the water consumption reading in each block for seven consecutive days
in Week 2. Based on the graph, block KO5 recorded the highest water consumption reading
with 45,793 litre on 25 April 2017. The reason behind the drastic increase of water
consumption in the laundry room is due to the public holiday which falls on Monday, 24 April
2017. Since it was a public holiday, students would take the opportunity to go back to their
hometown from Friday to Monday. They would usually keep their worn clothes for the week
before washing the clothes after coming back to their hostel on Monday.

Assessment of Water Saving Awareness among Student

To assess the awareness on water saving practices among USM students, a set of survey form
with multiple choice answers was prepared and distributed and 214 students who stay in USM
hostels answered the survey. Based on the questionnaire answered by the respondents, an
analysis was conducted to analyse the respondents’ understanding their level of water
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consumption and conservation awareness. The questionnaire consisted of two main sections,
Section 1 and Section 2, which inquired the respondents about washing machine usage and
water conservation practices respectively. Table 4 shows washing machine usage questions
and responses in percentage.

Table 4

Section 1: Washing Machine Usage Questions and Response

Table 4 Shows washing machine usage questions and responses in percentage. The section
consisted of 6 multiple questions, which inquired students on their washing machine usage.

Question Percentage of Response (%)

1. How often you wash More than
your clothes using Once Twice Three Times

hostel's washing three times

machine in a week?
66 22 7 5

2. How many clothes 5-10 clothes 11-14 clothes 15-19 clothes 20 and above
would you load into the
washing machine per

session? 26.8 19.6 26.8 26.8

3. Do you share with Yes No
other people when you
use the washing
machine?

4. If yes, how many Share with 3 persons Share with 2 person Share with 1 person

people do you share
with? 80.6 17.1 2.4

5. Does washing Yes No
machine consume
more water than hand

washing method? 56.1 43.9

6. Do you agree with Agree Disagree
the following
statement?

Washing clothes

manually (by hand) will 68.3 31.7
save more water than

that of washing

machine.
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Table 5

Section 2: Water Conservation Practices Questions and Responses

Question

1. Are you concerned
about the importance
of conserving water?

2. Why aren’t some
people aware of the
importance of water
conservation?

3. Which one of the
following is your habit
while brushing your
teeth?

4. Which of the
following describe your
habit?

5. Where do you get
information regarding
awareness on water
conservation?

6. Do you think that
water wastage is a
serious problem?

7. Do you inform your
family or friends about
the importance of
water conservation?

8. Do you think that
practising Go-Green
habits in your daily life
could contribute
positively to water
conservation?

Percentage of Response (%)

Yes No
96 4
Lack of Water subsidies Malaysia does not
awareness by the experience any serious
government water crisis (drought)
50 6 44
Leave  Either turn off Usea
Turn off
thetap orturnon the glass of Other
the tap
on tap. It depends. water
30 22 38 10 0

Turn off the

Leave thetap Use washing Use washing

tap while running while machine only machine only
brushing brushing when it is when it is not
teeth teeth fully loaded fully loaded
44 22 30 4
Books or Social
. Newspaper Posters . Others
Magazine Media
14 12 8 64 2
Yes No
88 12
Yes No
70 30
Yes No
92 8
Yes No
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9. Have you ever
participated in any
water conservation
programmes/activities?

54 46

Table 5 shows the questions and percentage of response for Section 2. The section consists
of 9 multiple questions, which inquire students on their practices towards water
conservation.

Discussion & Recommendation

Based on the findings collected through observation which has been conducted for two
consecutive weeks and surveys distributed to respondents, the research found that, on
average, more than 28, 000 litres of water have been used for cloth washing alone per day.
Most of the respondents (82%) wash their clothes using washing machine and out of the
number, only 8% of them share the loads with their friends. This practice is not practical and
would increase water wastage because if the students only wash a small load of clothes, the
washing machine would still consume a lot of water to clean the loads. Based on the
Consumer Reports, it is found that most conventional top-load washing machines use
approximately 19 gallons of water to wash an average load, not per kg of load (Janeway,
2017). Thus, sharing loads with friends is one of the good ideas to be practised in order to
utilize the washing machine effectively. Almost half of the respondents are aware of the
impact of washing machine usage to water wastage. Even though they are aware that washing
the clothes manually by hand could help to preserve more water, but due to the lack of time
and tight schedules, washing machine is the best choice because it is more time-efficient and
hassle free.

Furthermore, based on the findings, the highest record of water consumption in the hostels’
laundry rooms for the first week is in HO6 which is located at Desasiswa Bakti Permai, with
20,151 litres of water spent on 15 April 2017 (Saturday). It can be assumed the increase of
water consumption in the laundry rooms at HO6 is because most of the students wash their
clothes on weekends. Meanwhile on the second week, the highest water metre reading is in
K05, located in Desasiswa Aman Damai with 45,793 litres of water spent on 25 April 2017.
Due to the public holiday on the day before (24 April 2017), there is a high possibility that a
lot of students who returned from the three-day holiday washed their clothes in large bundles
on the next day (25 April 2017). From the data, the lowest amount of water consumption is 0
litre as some washing machines in H12, H09, and K09 does not function well.

Based on the analysis of the survey, several recommendations are suggested to the university
management in order to reduce water consumption from the use of washing machine. It can
be suggested that the front load washing machine should be used as it performs better in
term of saving water than a top load washing machine (Nagappan and Mathews, 2015) which
has been used in all hostels in USM. It is hoped that USM would consider changing the washing
machine type to front load or high efficiency top-load washing machine in the near future as
a way to conserve water. Although both types of washing machines are more expensive, they
could help the user to conserve water better than the conventional washing machine. Based
on the survey conducted to USM students, most of the respondents strongly suggest that
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water conservation awareness programmes should be conducted and emphasized more in
each hostel, school, and centre to educate USM community to conserve water. One of the
awareness programmes that can be conducted in USM is ‘USM Water Day’ which is similar to
‘World Water Day’ introduced by the United Nations. The programme would expose the
community on the importance of saving water, the negative impacts of water scarcity as well
as educate the community on the sustainable management of clean water for the betterment
of the current and future generation. Other than that, posters and stickers about water saving
should be distributed and made available in each compound in USM (eg: toilet, laundry room,
pantry, etc.) as a reminder to USM community to save water whenever they consume water.

Conclusion

This research is conducted to assess USM students’ water consumption at laundry rooms in
two hostels as well as to assess their practices towards water conservation. This research
measured the water meter readings in two USM hostels which consist of nine blocks in total
for two consecutive weeks. This research has also distributed a set of questionnaire to 214
respondents who study and stay in the campus. Based on the water metre reading and
guestionnaire conducted in USM, the research found that on average, approximately 28,000
litres of water have been used for cloth washing daily. 82% of the respondents use washing
machine to wash their loads which caused the excessive amount of water usage in the said
hostels. The findings concluded that the level of awareness towards water conservation is
still scarce among the students. It is suggested that more initiatives with greater impacts
should be established by the university in order to expose the students to the staggering
water shortage problem faced nationally and globally. The state government needs to play its
roles by imposing stern law in order to ensure that water sustainability is well taken care of
by the public, for instance introducing incentives to agencies that recycle water for non-
potable use (Chan, 2004). This would encourage the university to take appropriate actions to
manage water consumption sustainability such as installing water related appliances and
equipment that consume less water such as front-load washing machine; which uses seven
gallons of water per average load as compared to top-load washing machine (Janeway, 2017),
faucet aerators, and rainwater harvester in all buildings within the campus (Chan, 2012).

Further research shall be conducted to review, compare, and contrast several water related
awareness programmes that have been successfully conducted by other agencies which are
suitable and would give greater impacts to the students in USM. This is because based on the
result of water metre reading and questionnaire, the current awareness programmes
mentioned on the previous section are not ample to change the students’ behaviour and habit
in managing water more sustainably. These said efforts would help the university to reduce
its water consumption from time to time. Furthermore, by creating the consciousness
towards prudent water consumption within the campus ecosystem, the community in USM
would be more vigilant in conserving water to address water shortage problem nationally and
globally for a better tomorrow.
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