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Abstract: This case study investigates hydroponic farming within the Bengoh Resettlement Scheme
(BRS) as a means to enhance food security and increase income for four villages situated in
challenging terrain in Sarawak, East Malaysia. Considering the unique cultural and geographical
challenges faced by these communities, a participatory social action research approach was
employed to engage locals and foster their acceptance of this innovative farming method. In
particular, hydroponic farming offers significant advantages, including consistent yields and
production rates that can be up to five times greater than traditional methods on the same land area.
Despite these benefits, initial participation rates were low due to resistance to unfamiliar practices.
As such, many households struggled during the adaptation phase, encountering difficulties in
measuring liquid fertiliser, and concerns about electricity usage led some to turn off water pumps,
resulting in minimal yields. Moreover, it is anticipated that as the economic benefits of hydroponic
farming, measured in Ringgit Malaysia, become clear and success stories emerge, more households

will adopt this method, ultimately improving food security and income stability in the region.
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Introduction

Income inequality presents a significant
challenge, affecting both social justice and
underlying economic stability. It contributes to
economic inefficiencies, hinders growth, and
impacts labour participation rates (United
Nations, 2013). While international inequality has
decreased since the 1990s, it remains pronounced
in developing and less developed nations. Key
factors contributing to this decline include
expanded access to education and government
support for low-income groups (Dabla-Norris et
al., 2015). Notably, the World Bank’s designation
of Sarawak as a high-income state reflects its
economic progress, with a Gross National Income
(GNI) per capita exceeding US$13,205, well
above the World Bank’s high-income threshold
(Borneo Post, 2023).

Despite  this progress, many rural
households in Malaysia, particularly in Sarawak,
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continue to depend heavily on primary sectors
such as agriculture, forestry, and fisheries
(Tedong et al., 2022). Particularly, rural peasants
in Sarawak are primarily engaged in farming and
represent a considerable portion of the low-
income demographic (lbid). This situation
highlights a significant gap between the state’s
overall economic achievements and the struggles
of its rural population. Although many
government programmes aim to encourage small
farmers to engage in agribusiness (Jaafar et al.,
2022), their effectiveness in remote areas hinges
on farmers’ ability to market their products and
generate income.

Sustainability integrates ecological, social,
economic, and governance dimensions (Soini &
Dessein, 2016). Specifically, a central challenge
for rural farmers revolves around land use. As the
competition for land intensifies due to population
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growth and industrial development, policymakers
and planners alike face increasing challenges
(Godschalk, 2004). Sarawak, the largest state in
Malaysia at 124,450 km?, with a population of
2,907,500 as of 2020 (The Official Portal of
Sarawak Government, n.d.-a; n.d.-b), experiences
significant competition for land, even in its
hinterlands, as its economy heavily relies on the
primary sector. In remote areas, Indigenous
communities engage in farming and hunting in
the rainforest. At the same time, urbanisation
further complicates land use in rural areas,
dramatically altering usage patterns (Feng et al.,
2019). As a vital resource for agriculture,
housing, commerce, and conservation, land
pressures escalate with population growth, driven
by human decisions. Consequently, physical
changes occur as part of land development. To
meet the rising need for infrastructure in housing,
industry, commerce, and community facilities,
towns expand rapidly, encroaching upon rural
areas (Phang et al., 2007).

This research investigates critical themes
in rural community development, emphasising
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hydroponics as an innovative farming method and
the empowerment of women through agricultural
advancements, which can stimulate economic
growth and promote social equity. It also
examines food security challenges, emphasising
access to nutritious food and the role of
sustainable practices in fostering long-term
resilience. Additionally, the study explores the
significance of social and cultural sustainability
in  preserving community identity while
supporting economic and  environmental
objectives. Collectively, these themes offer a
comprehensive approach to enhancing rural
livelihoods through integrated and sustainable
development strategies.

This paper specifically explores food
security in rural areas by examining hydroponic
farming within the Bengoh Resettlement Scheme
(BRS) in Sarawak. Established to resettle
communities displaced by the construction of the
Bengoh Dam, the BRS faces numerous
challenges addressed through an interdisciplinary
approach (Lang et al., 2012). The research
objectives are as follows:

1. Toanalyse how villagers in the four affected communities, Taba Sait, Rejoi, Pain Bojong, and
Semban, adapt farming practices, achieve self-sufficiency, and transition to new lifestyles.

2. To explore potential social issues by applying a social life cycle assessment to identify
indicators relevant to social sustainability in this remote area.

3. To propose strategies for enhancing women’s empowerment and improving food security,
thereby supporting the overall social sustainability of the villages within the BRS.

Background

The construction of the Bengoh Dam began in
2007 and was completed in 2012. It is located 40
km south of Kuching, Sarawak. Nestled within a
narrow valley and rugged terrain, the dam offers
extensive reservoir storage capacity and a
substantial surface area, effectively providing
significant upstream volume despite its modest
size. This regulating reservoir scheme is designed
to supply raw water, thereby improving the low-
flow regime at the Batu Kitang intake
downstream and meeting the increasing water
demand in Kuching and the larger Samarahan
area (Heng et al., 2014).

The villages impacted by the dam’s
construction, Taba Sait, Rejoi, Pain Bojong, and
Semban, were relocated to the mountainous BRS
area, situated approximately 5 km from Kampung
Semadang and 42 km from Kuching (Borneo
Post, 2014). Note that each family in the BRS
received a detached concrete house on a quarter-
acre plot of land (25 points), with homes featuring
three bedrooms, a kitchen, and two bathrooms
(Borneo Post, 2014). Spanning approximately
1,000 acres, the BRS includes 300 acres
designated  for  residential  use,  which
encompasses 204 houses, an Anglican Church, an
SIB Chapel, and four public halls, one for each
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village. The remaining 700 acres are reserved for
agricultural activities (Malaysian
Communications and Multimedia Commission,
2024). Simultaneously, the newly built school
serves the children of the villagers and is located
near Taba Sait village.

As of 2021, the resettlement area housed 41
households in Taba Sait, 25 in Rejoi, and 36 and
55 in Pain Bojong and Semban, respectively
(Table 1). The BRS is equipped with essential
facilities, including a reliable water supply, 24-
hour electricity, two churches, a primary school,
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four multi-purpose halls, and a football field. In
addition, each family received 1.2 hectares of
land for cultivation (New Straits Times, 2016).
The local government, through the Agriculture
Department, provided significant non-financial
assistance to households, including topsoil,
fertilisers, seeds, and nets to facilitate the
conversion of the rocky land into small-scale
farms. Building on this, households primarily
cultivate chillies, cangkuk manis (a local
vegetable), water spinach, and sweet potatoes,
both for their leaves and tubers.

Table 1: BRS: Number of households in villages and relative size of villages

Villages Number of Households Relative Size of Villages (%)
Taba Sait 41 26
Rejoi 25 16
Pain Bojong 36 23
Semban 55 35
Total 157 100

Households in the BRS area tend to be
larger than those in urban settings, often
encompassing up to three generations. It is
customary for children to remain with their
parents even after establishing their own families.
Over the years, many younger family members
have migrated to urban areas, abandoning
traditional economic activities. They often find
employment in the public sector, taking on roles
as clerical or technical staff, with some working
as teachers in nearby villages or towns. In
contrast, older generations primarily rely on
agriculture as their main source of livelihood or
as supplementary work to ease their household’s
financial burdens. Meanwhile, the family farms
are predominantly managed by the women within
these households.

Problems Faced by BRS Households

The resettlement area is located on rocky land
with very minimal fertile soil, making it suitable
for traditional agriculture and farming.
Consequently, arable land for the villagers is
limited. Although the Agriculture Department
provided topsoil and fertiliser when the land was
initially converted, the villagers were unable to

grow sufficient vegetables for consumption and
sale over time. Soil replenishment rates are slow
due to high fertiliser and transportation costs. The
land productivity of backyard farms and cash crop
farms declines over time, as the soil depletion rate
exceeds the replenishment rates. Consequently,
harvests of vegetables, fruits, hill rice, and other
cash crops decline, leading to shortages of staple
food and a fall in income. For instance, although
some villagers had an excess of approximately 20
kg of hill rice for sale before 2019, the harvest
was sufficient for their households’ consumption
only in 2022.

Villages in remote areas experienced
limited “trickle-down” effects of economic
growth and technology transfer due to the
location of the villages and the communities’
passion for their traditional farming method.
Notably, the hydroponic project at BRS aims to
provide sustainable income opportunities to the
local community while enhancing their standard
of living. Thus, by integrating hydroponic
farming with traditional agricultural practices, the
project seeks to maximise food production and
achieve food security (Lobillo-Equibar et al.,
2020; Sousa et al., 2024).
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Literature Review

Hydroponics: Alternative Farming Method

Hydroponics is a technique of growing plants
utilising water-based nutrient solutions as a
substitute for soil. This study introduces
hydroponic farming to rural communities,
highlighting its advantages as a more cost-
effective, safer, and efficient alternative to
conventional agriculture. Note that hydroponics
requires no pesticides or soil replenishment, and
plants grow faster in a controlled environment.
Additionally, this method reduces the financial
burden on local governments while creating job
opportunities for women and  younger
generations. Over the past two decades,
technological advancements have led to the
development of various alternative agricultural
practices. This includes container farming,
aquaculture, and hydroponic and aeroponic
techniques (Stump, 2018).

Among these, hydroponics is set to play a
pivotal role in sustainable agriculture (Reddy et
al., 2023). This innovative farming technique
allows plants to thrive without soil, enabling
precise control over the essential nutrients
delivered directly to their roots. It is also
applicable to plants with shorter germination and
fertilisation cycles. Furthermore, hydroponic
farming can be conducted on a small scale and is
not weather-dependent. Unlike traditional
farming, which typically allows for only two or
three planting and harvesting cycles each year,
hydroponics permits continuous operation to
maximise yields (Suryaningprang et al., 2021).

Global  Solution  Networks (2017)
recommended that modern agricultural practices
empower rural communities to generate jobs and
produce food for their own consumption.
However, sustainable farming methods must
adapt to various factors, including climate,
economic conditions, social dynamics, and land
use. As contextual changes become more
prevalent, effective farming requires flexibility to
address unique regional challenges (Martin,
2015). Furthermore, the complexity of adapting
farming systems necessitates an interdisciplinary

124

approach that integrates insights and methods
from both natural and social sciences (Giller et
al., 2008). The role of science is to coordinate
diverse knowledge and perspectives, making
stakeholder participation crucial to integrate
various backgrounds, values, knowledge, and
interests (Giller et al., 2015).

Considering the limited land size and poor
soil quality in BRS, hydroponics offers a practical
and viable alternative to conventional farming. It
is both efficient and sustainable, as the equipment
used is recyclable and supports continuous crop
production (Kozai, 2013). It also consumes 70%
to 90% less water than traditional farming
methods (Patel et al., 2020).

The Empowerment of Women in Rural

Communities

The Government Transformation Programme
(GTP) identifies poverty eradication as one of its
seven key national priorities. Other critical focus
areas include rural infrastructure development,
managing the cost of living, and improving access
to education, all of which support the goal of
reducing poverty. Moreover, the GTP coordinates
various agencies in the fight against poverty,
implementing initiatives such as the Rural
Development Master Plan (2012-2020). It aims to
involve 30% of rural residents, particularly
women, in entrepreneurial activities by 2020
(Mohd Zin & John, 2015).

In many developing countries, women in
rural communities frequently engage in farming
activities, providing food for their households,
while supplementing and increasing household
income by selling surplus produce (Mougeot,
2000; Van Veenhuizen & Danso, 2007).
Empowerment involves developing individuals’
capabilities (Rowlands, 1995). Hence, by
facilitating knowledge transfer, empowering
women enables them to adopt innovative
agricultural methods and access additional
sources of income. Accordingly, this study
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focuses on women’s financial and social
empowerment, emphasising their ability to make
financial decisions and access more resources,
including income and information.

Food Security and Challenges

According to the United Nations’ Food and
Agriculture Organisation (FAO), food security is
achieved when all individual consistently have
the physical, social, and economic means to
access enough safe and nutritious food that meets
their dietary needs and preferences for a healthy,
active life (FAO, 2010).

Nevertheless, food  security  faces
significant challenges both locally and globally.
Various factors, including climate change and
different development types, have deteriorated
soil conditions worldwide, affecting the four
dimensions of food security. In addition,
excessive commercial agricultural practices have
altered environments and landscapes, potentially
rendering future agriculture unsustainable
(Gupta, 2019). Consequently, smallholder
farmers often struggle to produce due to
environmental and technological factors (Cotula
et al., 2011). As such, hydroponics presents an
economically viable option to achieve food
security and sustainability by reducing resource
requirements by integrating technology with the
surrounding environmental conditions.
Concurrently, by leveraging the benefits of
technology, it can offset and minimise adverse
factors such as infertile land, thereby supporting
food sources, generating additional income, and
improving the living conditions of smallholder
farmers in rural areas.

Sustainability: Social and Culture

Cultural sustainability is linked to sustainable
development. As United Nations Educational,
Scientific and Cultural Organisation (UNESCO)
highlights, “culture provides
transformative dimension that ensures the
sustainability of development processes”
(UNESCO, 2019). Similarly, Soini and Dessein

the necessary
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(2016) advocated for the integration of culture
into sustainable development, noting that its goals
are influenced by human actions, behaviours, and
cultural contexts. Their study identified three
roles of culture in sustainable development:

Culture in sustainability: Cultural sustainability is
considered a component of sustainable
development.

Culture for sustainability: Culture acts as a
mediator for ecological, social, and economic
sustainability.

Culture as sustainability: Sustainability is
inherently embedded within cultural practices.

In the context of this study, culture is
perceived as a way of life that interacts with
nature, highlighting its role in complementing
sustainable development initiatives. In 2009,
UNESCO introduced a new cultural policy
profile to acknowledge and support the role of
culture in promoting sustainable development
(UNESCO, 2009).

Sustainability encompasses the
interrelationships among society, the
environment, and economic development. While
economic sustainability has been extensively
addressed and environmental sustainability has
gained traction in recent years, social
sustainability remains less clearly defined
(Hutchins & Sutherland, 2008). Nevertheless,
social sustainability has gained ground in various
business practices. For instance, advanced
practices in the supply chain include product or
process designs that target reducing consumers’
health risks as well as a supply chain strategy that
focuses on working with communities (Marshall
et al., 2015). Additionally, social sustainability
often comprises legislative issues, health and
safety concerns, and other socio-cultural factors
influenced by implemented policies. As a result,
indicators of social sustainability are often not
directly measurable and tend to be subjective in
nature.
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Materials and Methods

The study of rural communities and their
development is particularly complex due to their
culture and resistance to change. Note that
imposing frameworks or structures from the
broader world may lead to misleading results
(Madsen & Adriansen, 2004). Therefore, this
research employs a case study methodology that
incorporates both quantitative and qualitative
approaches to investigate food security and social
sustainability within the BRS in Sarawak.

This approach facilitates an in-depth
exploration of the relocation’s impact on
villagers, focusing on their adaptation to new
lifestyles and agricultural practices. Furthermore,
the case study method is well-suited for this
research, as it provides a comprehensive
understanding of the community’s intricate social
dynamics and challenges, which are inherently
gualitative in nature. Thus, by examining
hydroponic farming, the study aims to identify
strategies that promote self-sufficiency and food
security.

Among the criteria for sustainable
development, which include economic growth,
social well-being, and environmental protection
(Farjana et al., 2021), hydroponic farming aligns
with goals for improved eco-efficiency and
reduced greenhouse gas emissions.
Correspondingly, this farming method allows for
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increased food production without reliance on
industrial fertilisers and pesticides.

This study involves face-to-face interviews
with women leaders to elicit and identify potential
social issues and opportunities for women’s
empowerment within the community. Building a
rapport with the leaders and community members
is essential. Therefore, the researchers engaged in

casual, ongoing communication prior to
implementing the project. Recognising the
cultural  differences  between the rural

communities and the investigators, the principal
investigator took 16 months to learn about the
community’s culture and lifestyle and to acquire
basic proficiency in the native language, ensuring
effective cross-cultural communication.

Moreover, to establish rapport, the
principal investigator actively participated in the
community’s daily life through household visits.
This includes offering assistance in the form of
household items and participating in celebrations
such as Women’s Day, Children’s Day, Gawali,
and Christmas. Following approximately two
years of fostering friendships and building trust,
community members felt comfortable discussing
the challenges they faced, their former lifestyles
that were reliant on the forest, and the new
lifestyles they were striving to adopt. The process
of cross-cultural communication in this project is
as follows:

Source . . . .
Encod M Med Decod R
of message  |==>| ENcoding =y Message | Medium || Decoding = Receiver
4+—— Noise
_ Response/feedback '

Figure 1: The process of cross-cultural communication
Source: Kotler (2003)
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Meetings were held in a hall in the
resettlement area to facilitate the participation of
leaders and women from all four villages. The
early stage of this project involves the
investigators  conveying the benefits of
hydroponic farming to community leaders and
women. Due to differences in the investigators’
and the rural communities’ languages, Bahasa
Malaysia is selected for communication.
However, the native language of Bidayuh was
used occasionally to ensure the rural
communities’ understanding of the message, that
is, to minimise noise that may lead to
misunderstanding of the message.

Subsequently, meetings were organised to
transfer knowledge of hydroponic farming to
community leaders and women. These meetings
aimed to collect data from participating
households and observe changes in the well-being
of children and women, particularly regarding
their food intake. By focusing on a single case,
this study provides valuable insights and
recommendations that can be applied to similar
resettlement  scenarios.  This, ultimately,
contributes to the broader discourse on rural
development and sustainability.

All participating households received a
hydroponic kit, along with seeds and fertiliser,
funded by the Swinburne Strategic Research
Grant (SSRG) from Swinburne University of
Technology, Sarawak Campus. After
disseminating information, participating
households planted vegetables and recorded their
harvests. The collected data included the weight
of the harvest in kilograms and any challenges
encountered while trialling the new farming
method.

The principal investigator collected
primary data on individual households and their
lifestyles before and after relocation to the
resettlement area, which were gathered through

127

casual conversations within the villages. Many
villagers were willing to share their thoughts and
personal  information, which has been
incorporated into this project.

Results and Discussion

Most of the heads of families were unable to
provide data on their household’s annual income
due to the unpredictability of vegetable prices,
which leads to fluctuating incomes. Additionally,
many individuals expressed a preference for their
traditional lifestyle on ancestral lands, where they
gather food and hunt in the jungle.

Figure 2 presents data on household
engagement and interest in  hydroponic
agriculture across four villages: Pain Bojong,
Semban, Rejoi, and Taba Sait. Each village
exhibits variations in the number of households,
survey response rates, and interest in adopting
hydroponic farming practices. In particular, Pain
Bojong comprises 36 households, with a response
rate of 39%. However, only 5% of these
households expressed interest in hydroponics.
Meanwhile, in Semban, out of 55 households,
only 27% responded to the survey. Following
this, Rejoi demonstrated the highest engagement,
with 25 households and an impressive 80%
response rate, although only about 8% of those
households exhibited interest in hydroponics.
Moreover, in Taba Sait, which has 41 households,
only two households (1%) indicated interest in
hydroponic farming (see summary statistics in the
Appendix).

Overall, the average response rate among
the 157 households surveyed across all villages is
34%, with 34 households (22%) expressing
interest in hydroponics. This suggests a moderate
level of engagement. However, with only 22%
demonstrating interest, there may be barriers to
adoption, such as a lack of awareness, perceived
benefits, or availability of resources.
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Bengoh Resettlement Scheme villages: Hydroponic farming

S0
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40
3
2
1

o o o

Pain Bojong Semban

B Number of households

B Response rate (%)

Rejoi Taba Sait

m Number of household hydroponic farming

m Percentage of household for hydroponic farming (%)

Figure 2: Numbers of households, response rates, number of households for hydroponic farming, percentages of
households for hydroponic farming: Across BRS villages

The process and outcomes at the introductory stage of hydroponic farming can be summarised as

follows:

Table 2: Data collection process

Stages Process

Outcomes

Stage 1: Before distribution of hydroponic kits
Message a. Hydroponic farming: Benefits

deliveries and costs.
b. Agriculture Department, Division
Kuching: Knowledge on

hydroponic farming.

a.

b.

The principal investigator informed the
village leaders about the benefits and costs
of hydroponic farming.

Engagement of an instructor to train
participating households.

Responses/ Leaders of villages communicate
feedback  with their respective villagers.

Data collection:

a.

b.

Number of households that agree to
participate.
Reasons households do not wish to
participate.

Stage 2: After distribution of hydroponic kits

Message a. Knowledge transfer: The use of a a.
b.

deliveries hydroponic Kit.
b. Hands-on: Planting of vegetables.

Villagers learn the new farming method.
Villagers plant vegetables and record their
harvests.

Responses/ a. Leaders and villagers provide
feedback data on their harvests.

a.

Almost all participating households did
not have a significant harvest because:

(i) Either too much or too little liquid
fertiliser is used.

(if) Vegetables dried up as some
villagers attempted to conserve
electricity by switching off the water
pump at night.
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(iii) Most households gave up trying after
a few failed attempts.

b. Leaders and villagers informed
investigators of the problems
encountered.

b. Problems encountered:

(i) Unable to measure the amount of
liquid fertiliser needed for different
types of vegetables.

(it) Electricity charges are significant for
households with low income.

(iii) The cost of hydroponic farming is
higher than that of the conventional
farming method, which depends
mainly on rainwater and natural
nutrients in the soil.

Using Sawi farm as a benchmark, Table 3
below summarises the benefits and costs of
hydroponic farming compared to conventional
farming on an 11,700 cm? plot of land. The data
indicate that the yields from hydroponic farming

are more than double those of conventional
farming. For example, when vegetable market
prices are at their lowest, hydroponic farming
yields returns of RM24.00, while conventional
farming generates only RM9.80.

Table 3: Comparisons of hydroponic farming and conventional farming: Benefits and costs of growing Sawi

Hydroponic Benefits (RM) Costs (RM)
Rotation 25 to 30 days
Land size 30 pots x 3 tiers (approx. 180 cm x 65 cm)
Harvest 30 pots x 200 gm @ RM1.50° per 100 gm 90.00
@ RMO0.60° per 100 gm 36.00
Inputs Liquid fertiliser, electricity, water, seeds, 12.00
rockwool
Conventional Benefits (RM) Costs (RM)
Rotation 25 to 30 days
Land size Approx. 180 cm x 65 cm
Harvest? Uncertain. Influenced by weather and pests
18 “trees’ x 100 gm @ RM1.50° per 100 gm 27.00
@ RMO0.60° per 100 gm 10.80
Inputs Fertiliser, water, seeds, pesticides 1.00
Notes:

The estimations of benefits and costs of hydroponic farming and conventional farming are based on farming of sawi, one of
the most popular vegetables in Sarawak.

38Each tree is planted about 20 cm apart from each other.

bhigh market price.

low market price.

Sources:

Benefits and costs of hydroponic farming: Authors’ estimations based on the experiments conducted.

Benefits and costs of conventional farming: Ts. K.A. Rabai Nasip, Northern Region Agriculture Research Centre, Department
of Agriculture, Sarawak.

The projected increases in the income of
participating households, along with changes in

individual and aggregate incomes, are
summarised in Table 4. The income projections,
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based on estimated increases from the sale of
Sawi, suggest that hydroponic farming could raise
a household’s annual income by approximately
4% at high prices and 1% at low prices. In
addition, the estimated increase in aggregate
income for the BRS area may range from 3% to
10%, assuming an average household annual
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individual household income indicates that the
marginal social benefits are higher than the
marginal private benefits. Consistent with this, it
is anticipated that an increase in the number of
households adopting this new farming method
will significantly boost community income,
highlighting the crucial contributions of women

income of RMZ24,000.00. Furthermore, the to both their households and the wider
greater increase in aggregate income comparedto  community.
Table 4: Estimated GDP contribution: Ringgit (RM) and percentage (%)
Participating households’ Participating BRS area’s BRS area’s
Prices income change per year household income?  GDP change ~ GDP" change
(RM) change (%) (RM) (%)

High +936 +3.9 31,824 +10

Low +312 +1.2 10,608 +3
Notes:

2]t is assumed that household annual income is RM24,000.00.

PExpected total income of all 157 households.

To address the issue of low participation
rates, it is recommended that outreach efforts
focus on villages like Rejoi, where engagement is
already high. Accordingly, these villages can
serve as model communities, using success
stories to inspire others. At the same time,
increasing awareness and understanding of the
benefits of hydroponics in villages with low
response rates, such as Taba Sait, can be achieved
through  demonstrations, workshops, and
community meetings, which can help generate
interest.

Identifying barriers to adoption in certain
villages is crucial and can be determined through

surveys or focus groups. Thus, providing
necessary resources and support, including
financial assistance, training, and ongoing

technical guidance, will facilitate the transition to
hydroponic farming. Additionally, engaging local
leaders and influencers to advocate for
hydroponics and address community-specific
concerns can further bolster adoption efforts.
Moreover, by analysing the data and
implementing strategic actions, the initiative can

effectively enhance awareness and adoption of
hydroponic farming in these rural communities.

Statistically, the smallest village, Rejoi, has
the highest response rate and the largest number
of households receptive to this alternative
farming method. Many households have reported
that they are unable to provide their average
income, citing “uncertainty” due to fluctuations in
rainfall and pest issues. Although residents
acknowledge these uncertainties, many remain
resistant to hydroponics, primarily attributed to
the fact that they feel more comfortable with
traditional farming practices that have been
passed down through generations.

Further  face-to-face interviews and
informal conversations indicate that villagers tend
to follow their leaders. As a result, those leaders
who are actively engaged in social activities often
inspire more households to accept new ideas.
Therefore, it is essential for project leaders or
government agencies to reach out to village
leaders. This ensures they are well-informed and
gain their support prior to implementing any
projects.
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A Direction for Future Plans

Hydroponic farming supplements villagers’
incomes and optimises land use, effectively
utilising underused spaces (Govender, 2019). The
primary market for these hydroponic products
includes customers in Kuching, focusing on food
outlets such as restaurants, cafes, and local
markets. Thus, establishing partnerships with
grocery stores and restaurants can create a
consistent demand for hydroponic produce,
ensuring reliable sales and support for the
community (Dewi et al., 2024).

Moving forward, the following strategies
and recommendations are proposed, which
involve collaboration among three key
stakeholders:  Villages,  academics, and
government entities, in line with Giller et al.
(2015). This project adopted a hybrid approach
that combines both hard and soft methodologies.
In particular, the hard approach emphasises
decision-making, goal achievement, and the
publication of selected methods for practical
application (Giller et al., 2015).

Meanwhile, the soft approach
accommodates a broader range of specific
circumstances (Ibid). This study adopts this
framework to evaluate the effectiveness of
resource allocations and policies aimed at
improving socio-economic conditions and quality
of life. This framework is applicable in several
areas: assessing how different resources impact
societal outcomes to guide policymakers on
optimal distribution. This includes measuring the
success of specific initiatives in achieving health,
economic, and social objectives, and identifying
needs to effectively allocate resources that
enhance living standards and equity within
communities, as presented below:

(@ Villager engagement: Village leaders in
resettlement areas should provide inputs and
insights into their communities’ challenges
to inform academic research.

(b) Interdisciplinary academic involvement:
Academics from various disciplines, such as
economics and marketing, should conduct
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(¢) Interviews with villagers to gain a deeper
understanding of common household issues
and tailor solutions accordingly.

(d) Government collaboration:  Academics
should collaborate with the Agriculture
Department in  Kuching to access
agricultural knowledge and assistance. This
partnership can help identify
communication gaps between villagers and
government agencies while determining
available resources. Note that bridging these
gaps through effective communication and a
clear understanding of  bureaucratic
processes will aid in the implementation of
study recommendations.

To initiate these efforts, forming a coalition
of stakeholders, including local agricultural
agencies, non-profits, universities, and private
sector partners, can provide a framework for
collaboration with regard to funding, resources,
and technical expertise. Following this, training
materials and curricula should be developed to
cover essential hydroponic concepts, including
system types, nutrient management, and plant
selection, along with practical skills such as setup,
maintenance, and  troubleshooting.  This
development should occur in consultation with
agricultural agencies to ensure relevance.

Additionally,  organising interactive
sessions, such as workshops, will offer hands-on
experience and enhance participants’
understanding  of  hydroponic  farming.
Furthermore, to ensure ongoing support,
establishing a local farming cooperative or
association with the assistance of local
government and agricultural agencies is crucial.
As a legal entity, this cooperative can seek grants
and programmes to finance infrastructure and
training initiatives.

By examining these relationships,
stakeholders can gain insights into optimising
resource  allocation to achieve specific
development goals. This approach allows rural
communities to recognise the benefits and
opportunities  associated with  hydroponic
farming. Additionally, the model facilitates an
understanding of the necessary inputs, expected
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outputs, and potential impacts on health, equity,
and quality of life. In essence, this structured
framework fosters informed decision-making and
encourages community participation in adopting
sustainable agricultural practices.

In addition to the outreach project,
developing a marketing strategy for the end
product is essential. One effective strategy

involves segmenting distribution channels,
targeting key market segments through
partnerships with local retail stores and

collaborations with existing distribution networks
(Dunning et al., 2015). Similarly, business-to-
business partnerships should focus on food
outlets that offer catering services and collaborate
with event planners (Schmidt et al., 2011).
Meanwhile, for business-to-consumer segments,
prioritising collaboration with retail stores that
support local community projects is vital
(Dunning et al., 2015).

The project’s unique value proposition lies
in its local community identity and the sustainable
aspects of hydroponic farming, including reduced
water usage and minimal environmental impact
(Wagner et al., 2021). Thus, the marketing mix
should include cultivating crops that meet market
demand, offering bundled products and discounts
to encourage larger purchases, and utilising
digital platforms to promote the project and
highlight its positive impacts (Miller et al., 2017;
Swain et al., 2021). Additionally, participating in
local agricultural events and fairs organised by
governmental bodies and Non-governmental
organisations (NGOs) can expand networking
opportunities and raise awareness of the project’s
benefits (Brown & Miller, 2008; Morris & James,
2017). Notably, the overall strategy will focus on
product (community-driven local produce), price
(affordability supporting community needs), and
promotion (collaborations with NGOs and the
private sector).

The findings reveal that villagers in the
BRS area encounter significant challenges in
adapting to their new environment and achieving
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self-sufficiency.  Despite  these  obstacles,
hydroponic farming presents a promising solution
for improving food security and promoting
sustainable agriculture. However, social issues
such as limited access to resources and inadequate
support systems hinder the full potential of these
farming methods.

The study emphasises the significance of
collaboration among stakeholders, including
village leaders, academics, and government
agencies, to bridge communication gaps and
enhance resource availability. Hence,
empowering women through targeted initiatives,
such as training and capacity-building
programmes, is identified as a crucial factor in
advancing the social and economic development
of the villages. Correspondingly, the study
recommends establishing outreach projects
involving stakeholders to foster sustainable
practices and provide villagers with necessary
technical assistance. Simultaneously, continuous
monitoring and evaluation of these initiatives are
essential for assessing their impact and making
adjustments as needed. Note that the BRS area
has the potential to serve as a model for other
resettlement schemes, contributing to sustainable
development and social equity through
collaborative efforts.

Finally, the projected and estimated
statistics assume an average household annual
income of RM24,000.00 and that the primary
vegetable harvested is Sawi. Since households
may cultivate various types of vegetables using
hydroponic methods, the income generated can
differ across these crops. Nevertheless, this study
demonstrates that hydroponic farming could
significantly increase the income of households
and communities.
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Summary statistics: Villages’ size, numbers of households, and response rates for hydroponic agriculture

Number of households for

Villages Numbt_er O.f Response rate hydroponic agriculture |
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percentage

Pain Bojong 36 39 7|5%
Semban 55 27 12| 8%
Rejoi 25 80 1318%
Taba Sait 41 5 2|1%

Total | Average 157 34| 22%
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