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Abstract

Apart from Malaysia being supplied with and having abundance of water resources, the country is also experiencing
increasing problems concerning water resources. Kampong Pantai Senok, Bachok is one of the affected areas in
Kelantan that are having issues with immoderate amounts of water consumption, unsatisfactory services by the water
company due to rapid social and economic growth. Therefore, a small seawater desalination plant is installed to
address these issues. The objective of this study is to identify the potential social impact associated with stakeholder
participation, which is the local community, using Social Life Cycle Assessment (S-LCA) as a methodology. In S-
LCA, the methodology very much resembles the Life Cycle Assessment (LCA) framework and both assessments gave
phases of procedures, which are goal and scope definitions, the Life Cycle Inventory (LCI), the Life Cycle Impact
Assessment (LCIA) and interpretation. A set of questionnaires was developed using the selected sub-categories
proposed by UNEP (2009) to be accessed by the stakeholders (local community). The results showed positive social
impacts for the local community, as satisfaction is high for the sub-categories involved.
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1. Introduction

The importance of water in life is very significant and cannot be denied as water is the most valuable natural resource
compared to others. According to the World Health Organization, one in three people on the global continent are
affected by these water scarcities and almost one fifth of the world inhabitants live in areas with water shortage
problems. Although Malaysia is provided with plentiful of water resources, the country is also experiencing increased
demand of water for the past few years. Additional reasons for the water resource problems in this country are due to
growth population, urbanization and improving of life standards. It also unveiled the lack of access to fresh and clean
water supply at rural populations compared to urban people (Ahmed et al., 2014). As in Kelantan, due to the increasing

© IEOM Society International 3185


mailto:ysyazira@gmail.com
mailto:latifah.ghani@umt.edu.my
mailto:zikri@umt.edu.my
mailto:noraaini@umt.edu.my
mailto:talibon@gmail.com

Proceedings of the International Conference on Industrial Engineering and Operations Management
Monterrey, Mexico, November 3-5, 2021

population and land use changes, the Kelantan River basin had less water supply than the public demand and this issue
is expected to worsen in the future (Fitri et. al., 2020).

According to the report from National Water Resources Survey, the abstraction rate for drinking water from Kelantan
River was 60% or 254.074 million litres per day while from groundwater was 40% or 176.342 million litres per day.
The outdated fashion of water conveyance and insufficient storage capacity limited the conventional water distribution
to the consumers (Kamaludin ef al., 2013). This seawater desalination plant is the first plant installed in Malaysia by
the government to provide safe drinking water in the area with water scarcity and low quality of groundwater.
Although the installation of the seawater desalination plant contributed significantly to the local community, the social
aspects are also important and often neglected. Therefore, this study was conducted in order to identify the social
impact from the overall process of seawater desalination plant using the Social Life Cycle Assessment (SLCA). The
social indicator from the installation of the plant that involves the description analysis by accessing the social impacts
associated with the stakeholder including local communities were evaluated using the SLCA. According to UNEP
(2009), SLCA is a methodology to access the social potential and both the positive and negative socio-economic
impacts of the products/services through its life cycle.

1.1 Objectives
The goal of this study is to identify the local community hotspot of potential social impacts from the installation of a
seawater desalination plant in Kampung Pantai Senok, Bachok, Malaysia.

2. Area of study

This study was conducted in Kampung Pantai Senok, Bachok with a population of nearly 3000 people. The selection
of this area as a study site was purposive as the seawater desalination plant was built in Kampung Pantai Senok,
Bachok in 2018. Kampung Pantai Senok is in Mukim Senok, Bachok District, Kelantan (Figure 1) with coordinates
of 6.16°N, 102.32°E and located along the coastal area of Pengkalan Datu River. It is located about 20 km from Kota
Bharu, Kelantan via the local road from Kota Bharu-Tawang-Bachok which takes about 30 minutes (Pejabat Tanah
Jajahan Bachok, 2018). According to the Bachok District and Land Office, there are several small industries that
contribute to local community income, such as dried fish manufacturing and local tourist attractions in the Bachok
District. But generally, in Kampung Pantai Senok, the socio-occupational sectors for the villagers are such as
fishermen, farmers and engaging with tourism since the village is located on a beach called Malaysia’s Nami Island.
The seawater desalination plant is located at Lot 1968 and 78 at Kampung Pantai Senok with a total area of 762 square
meters.
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Figure 1: Maps of Bachok District, Kelantan (Source: JPS Bachok, 2018)
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3. Materials and Methods

Social Life Cycle Assessment (S-LCA) is a social and potential impact assessment that seeks to assess the social and
socio-economic aspects of products or services throughout their lifecycle (Amir Hamzah et al., 2019). The S-LCA
extends from Life Cycle Assessment (LCA) to guidelines of ISO 14040 and ISO 14044. Figure 2 shows the S-LCA
framework according to the S-LCA concept, based on the UNEP ‘Guidelines for Social Life Cycle Assessment of
Products’ (2009) that is divided into four phases: goal and scope definition, social life cycle inventory, social life cycle
impact assessment and interpretation of the results.

¥

Figure 2: The S-LCA Framework

The scope of the study is a gate-to-gate system boundary which covers only the seawater desalination process (Figure
3).
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Figure 3: System boundary

3.1 Social Life Cycle Inventory (S-LCI)

In order to assess the potential social impacts in the system boundary of this study, a survey is given to the stakeholders
involved, which is the local community. Table 1 included the stakeholder category and three sub-categories for social
impact on local community. One set of questionnaires were constructed and used as the survey instrument to identify
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the related data information from local communities based on relevant sub-categories presented in the book by UNEP
(2009) “Guidelines for Social Life Cycle Assessment of Products”.

The questionnaire of the local community consists of 36 items which were obtained based on a validity and reliability
test before the distribution. The Likert’s scale with ‘strongly agree’ (1 point), ‘disagree’ (2 point), ‘neutral (3 point),
‘agree’ (4 point) and ‘strongly agree’ (5 point) were used. The questionnaire was set up in two languages (Malay and
English) to help the respondents easily understand the listed questions and effortlessly answer them. The population
in this study area were 98% Malay, followed by Chinese or not a citizen of Malaysia (Abdul Ghani et. al., 2021).

The sample of the study should be carefully selected as it represents the total population of the study area because it
is impossible to include the whole entire population. The population of the local community at Kampung Pantai Senok,
Bachok is made up of about 3000 people. A total of 379 respondents were chosen according to Krejcie and Morgan
(1970) to represent the total population. Thus, a total of 379 designed questionnaires were distributed equally to the
local community around Kampung Pantai Senok.

Table 1: Stakeholder category and sub-categories for social impact assessment

Stakeholder category Sub-category
1.Safe and healthy living conditions
Local community 2.Community engagement

3.Local employment

3.2 Social Life Cycle Impact Assessment (S-LCIA)

The total social impact on the local community of this study were calculated by the midpoint results calculated from
the questionnaire sections as stated in Table 2. As stated by Sharaai et al. (2019), the midpoint result calculations
were obtained from the following equations. Each section of the local community percentage was calculated from the
division of each section by total points of all involved sub-categories from the questionnaire. According to research
from Dunmade et al. (2015), the value of social satisfaction and performance were identified using the interpretation
criteria table, as shown in Table 3.

n=x100 (1)
Where:

n = Sub-category impact

x = Total of respondents responded

x! = Grand total of respondent point

Table 2: The description of the questionnaire sections

Sections (A) Demographic (B) Safe and Healthy (C) Community (D) Local
Living Conditions involvement employment
No. of items 12 10 7 7
General questions  Identification of Identification of Identification of
regarding respondent respondents’ viewpoint respondents’ respondents’
Descriptions | backgrounds and on their safety and health  viewpoint on viewpoint on the
profiles after the installation of involvement of local employment
the seawater desalination community
plant

Table 3: The interpretation of criteria

Percentage score (%) Description
280 Excellent
61-79 Very good
50-60 Good
21-49 Poor
0-20 Very poor
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4. Result and Discussion

The last phase of Social Life Cycle Assessment (S-LCA) is interpretation. The interpretation was made after all the
data collected from the questionnaire survey were analysed and results from the data were used as the expected
outcomes of the study.

4.1 Safe and healthy living conditions

From the results shown in Figure 4, the local community believes the installation of the seawater desalination plant
near their residential areas do not affect their safety, health and living quality. The local community is not worried of
suffering any diseases that may occur from the process. They also feel safe living near the plant as the desalination
process does not cause any harm to them or increase the number of criminal activities as police frequently patrol the
area. The local community also agreed that the authorities involved provided enough information regarding the
seawater desalination along with Standard Operating Procedure (SOP) guidelines. There were no complaints from the
local community concerning any activities from the seawater desalination process that may have adverse safety and
health effects.

m Strongly Disagree Disagree Neutral Agree H Strongly Agree

Figure 4: Sub-category results on safe and healthy living conditions

4.2 Community engagement

According to the calculated results in Figure 5, the local community considers that there is involvement of the local
community and the management of the seawater desalination plant. The authorities and plant management included
the local community in their activities such as gofong-royong activities that were held to clean up the area near the
plant, constantly sharing useful information regarding desalination plants and also provided information on the person
in charge of the plant for them to ask any questions or issues on seawater desalination plant. The potable drinking
water provided for the local community were provided continuously and for free with no payment needed to take the
drinking water as this seawater desalination is installed for their use since the residents at Kampung Pantai Senok has
been facing a shortage of clean water for 45 years.
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Figure 5: Sub-category results on local community involvement

4.3 Local employment

Based on Figure 6, no job opportunities were provided for the local community at Kampung Pantai Senok. Most of
the local community disagreed with 1-point and 2-point responses on the questions about job opportunities for the
locals. This happened because the seawater desalination plant is still in the early phase, so they provided experienced
workers to manage the membrane and chemical usage during the process of seawater desalination. However, the
results show that the local community agreed that there are increasing number of visits to Kampung Pantai Senok with
the installation of the seawater desalination plant. The residents near this study area were interested in the plant; thus,
by the increase of visits, it may also help local community to promote local tourism and new local industries.

m Strongly Disagree m Disagree

Figure 6: Sub-category results on job opportunities
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4.4 Results on midpoint analysis of local community

The calculation on the midpoint analysis to identify the potential social impact in Table 4 shows that there is a
significant difference between impact categories on local community by the sub-categories involved. The highest level
of positive social impact obtained are safe and healthy living conditions with 82.3%, followed by local community
involvement (70.9%) and lastly on job opportunities at 54.9%. The existence of the seawater desalination plant in
Kampung Pantai Senok has positive implications on the local community as it provides safe drinking water
continuously to them in a non-hazardous environment. The authorities also provide activities that involved both
parties. The authorities need to provide training to some local communities that have the qualifications required to
increase local employment opportunities.

Table 4: Midpoint analysis results

No. The impact of local community Percentage (%)
subcategories
1. Safe and healthy living conditions 82.3
. Local community involvement 70.9
3. Job opportunities 54.9

5. Conclusion

As a conclusion, the assessment on social impacts from the life cycle of the seawater desalination process in this study
has identified a few social aspects which requires improvements for the local community. The seawater desalination
process activities influence the society nearby. Most of the local community had good opinions on the installation of
the seawater desalination plant. The social aspects derived from S-LCA satisfied the requirements in terms of social
significance. However, there are some improvements needed on the sub-categories of job opportunities for the local
community. Programme and training can be provided to some local communities that have the qualifications required
to contribute to local employment opportunities. Other research can be done for the rest of the seawater desalination
process to get the overall potential social impact as this study only focused on three life cycle phases. The results of
the study will help the plant management to reduce any negative social impacts and upgrade the efficiency of the
drinking water production.

Acknowledgement

The authors would like to express sincere gratitude to TRGS grant (Vote: 53421), University Malaysia Terengganu
for providing the financial and suitable environment to conduct the research work. Thanks to commentators for their
comments to improve the quality of this publication.

References

Ahmed, F., Siwar, C., & Begum, R. R. Water Resources in Malaysia: Issues and Challenges. Journal of Food
Agriculture and Environment, vol. 12, no. 2, pp. 1100-1104, 2014.

Abdul Ghani, L., Ali, n., Nazaran, 1.S., Hanafiah, M.M. Environmental Performance of small-scale seawater reverse
osmosis plant for rural area water supply. Membrane, vol. 11, no. 40, 2021.

A. Fitri, K. N. Abdul Maulud, D., Pratiwi, A. Phelia, F. Rossi, and N. Z. Zuhairi. Trend of water quality status in
Kelantan River downstream, Peninsular Malaysia. Jurnal Rekayasa Sipil (JRS-UNAND), vol. 16, no. 3, 2020.

Dunmade, 1.S., Onawumi, A. S., Loto, C. A., Oyawale, F. A. A social lifecycle assessment model for sachet water
production in Nigeria. In proceedings of the 3™ International Conference on African development Issues (CU-
ICADI), Covenant University, Ota, Nigeria, 9-11 May 2016.

International Organization Standardisation. Environmental Management — Life Cycle Assessment — Life Cycle Impact
Assessment. [SO 14042. International Organizations of Standardization. Geneva, Switzerland, 2000.

International Organization Standardisation 14044. Environmental Management — Life Cycle Assessment —

Requirements and Guidelines. International Organization of Standardization, 2006.

Kamaludin, M. Rahim, K. A., Radam, A. and Yacob, M. R. (2013). Improvement in Domestic Water Services in
Kelantan: Are People Willing to Pay. Journal of Sustainability Science and Management. vol. §, no. 1, pp. 197-
206, 2013.

Sharaai, A.H., Muhammad, K. I., Wah, Y. G. Social impact evaluation of tea production using social life cycle
assessment (S-LCA) method in Cameron Highlands, Pahang, Malaysia, Journal of the Malaysian Institute of
Planners, vol. 17, no. 2pp 215-244, 2019.

© IEOM Society International 3191



Proceedings of the International Conference on Industrial Engineering and Operations Management
Monterrey, Mexico, November 3-5, 2021

UNE-P. (2009). Guidelines for Social Life Cycle Assessment of Product. United Nations Environment Programme.
WHO. Chemical Safety of Drinking Water Assessing Priorities for Risk Management. World Health Organization,
2007.

Biography

Ilyanni Syazira Nazaran is an Msc student of Social Studies (Policy and Environmental Management) from the
Faculty of Business, Economics and Social Development in Universiti Malaysia, Terengganu, Malaysia. She
graduated from the same university in 2017 with B. S. Degree in Environmental Technology. Her research interest is
on sustainability assessment.

Latifah Abdul Ghani is a lecturer at the Faculty of Business, Economics and Social Development, Universiti
Malaysia Terengganu, 21030 Kuala Nerus, Terengganu, Malaysia.

Zikri Muhammad was born in Terengganu, Malaysia. He received the Bachelor's degree in business administration
from Universiti Putra Malaysia in 1999, the M.A. degree from Universiti Sains Malaysia, and the Ph.D. degree in
geography from Universiti Kebangsaan Malaysia. From 2012 to 2016, is a Senior Lecturer with the School of
Humanities, Universiti Sains Malaysia for five years. He is currently a Senior Lecturer with the Faculty of Business,
Economics and Social Development, Universiti Malaysia Terengganu. His research interests include urban geography,
sustainable development, quality of life, and local government.

Jumadil Saputra is a PhD holder and works as a senior lecturer in the Department of Economics, Faculty of Business,
Economics, and Social Development, Universiti Malaysia Terengganu, Malaysia. He has published 207 articles
Scopus/ WoS indexed. As a lecturer, he has invited as a speaker in numerous universities, the examiner (internal and
external), the reviewer for article journal and proceeding, the conference committee, journal editorial board, and
others. He is a professional member of the International Business Information Management Association (IBIMA),
Ocean Expert: A Directory of Marine and Freshwater Professional, and Academy for Global Business Advancement
(AGBA). His research areas are Quantitative Economics (Microeconomics, Macroeconomics, and Economic
Development), Econometrics (Theory, Analysis, and Applied), Islamic Banking and Finance, Risk and Insurance,
Takaful, i.e., financial economics (Islamic), mathematics and modelling of finance (Actuarial). His full profile can be
accessed from https://jumadilsaputra.wordpress.com/home-2/.

Nora'aini Ali is a lecturer at the Faculty of Ocean Engineering Technology and Informatics, Universiti Malaysia
Terengganu, 21030 Kuala Nerus, Terengganu, Malaysia.

Abdul Talib Bon is a professor of Production and Operations Management in the Faculty of Technology Management
and Business at the Universiti Tun Hussein Onn Malaysia since 1999. He has a PhD in Computer Science, which he
obtained from the Universite de La Rochelle, France in the year 2008. His doctoral thesis was on topic Process Quality
Improvement on Beltline Moulding Manufacturing. He studied Business Administration in the Universiti Kebangsaan
Malaysia for which he was awarded the MBA in the year 1998. He's Bachelor degree and diploma in Mechanical
Engineering which his obtained from the Universiti Teknologi Malaysia. He received his postgraduate certificate in
Mechatronics and Robotics from Carlisle, United Kingdom in 1997. He had published more 150 International
Proceedings and International Journals and 8 books. He is a member of MSORSM, IIF, IEOM, IIE, INFORMS, TAM
and MIM.

© IEOM Society International 3192


https://jumadilsaputra.wordpress.com/home-2/

	1. Introduction
	The importance of water in life is very significant and cannot be denied as water is the most valuable natural resource compared to others. According to the World Health Organization, one in three people on the global continent are affected by these w...
	According to the report from National Water Resources Survey, the abstraction rate for drinking water from Kelantan River was 60% or 254.074 million litres per day while from groundwater was 40% or 176.342 million litres per day. The outdated fashion ...
	2. Area of study
	This study was conducted in Kampung Pantai Senok, Bachok with a population of nearly 3000 people. The selection of this area as a study site was purposive as the seawater desalination plant was built in Kampung Pantai Senok, Bachok in 2018. Kampung Pa...
	3. Materials and Methods
	Social Life Cycle Assessment (S-LCA) is a social and potential impact assessment that seeks to assess the social and socio-economic aspects of products or services throughout their lifecycle (Amir Hamzah et al., 2019). The S-LCA extends from Life Cycl...
	The scope of the study is a gate-to-gate system boundary which covers only the seawater desalination process (Figure 3).
	3.1 Social Life Cycle Inventory (S-LCI)
	3.2 Social Life Cycle Impact Assessment (S-LCIA)
	The total social impact on the local community of this study were calculated by the midpoint results calculated from the questionnaire sections as stated in Table 2. As stated by Sharaai et al. (2019), the midpoint result calculations were obtained fr...
	4. Result and Discussion
	The last phase of Social Life Cycle Assessment (S-LCA) is interpretation. The interpretation was made after all the data collected from the questionnaire survey were analysed and results from the data were used as the expected outcomes of the study.
	4.1 Safe and healthy living conditions
	From the results shown in Figure 4, the local community believes the installation of the seawater desalination plant near their residential areas do not affect their safety, health and living quality. The local community is not worried of suffering an...
	4.2 Community engagement
	According to the calculated results in Figure 5, the local community considers that there is involvement of the local community and the management of the seawater desalination plant. The authorities and plant management included the local community in...
	4.3 Local employment
	Based on Figure 6, no job opportunities were provided for the local community at Kampung Pantai Senok. Most of the local community disagreed with 1-point and 2-point responses on the questions about job opportunities for the locals. This happened beca...
	4.4 Results on midpoint analysis of local community
	5. Conclusion
	As a conclusion, the assessment on social impacts from the life cycle of the seawater desalination process in this study has identified a few social aspects which requires improvements for the local community. The seawater desalination process activit...
	Acknowledgement
	References
	Biography



