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ARTICLE INFO ABSTRACT
Article history: Application of smart farming technology in rice farming activity is relevant in facing the
Received 1 November 2022 challenges in achieving food security and improving the wellbeing of farmers. In

Received in revised form 29 November 2022 \alaysia, food security is synonymous with the adequacy of rice domestic supply for
Accepted 28 December 2022 the Malaysian population. Therefore, to achieve the target set in Sustainable
Available online 19 January 2023 Development Goal 2 which is to achieve zero hunger, the rice sector needs to be more
competitive by encouraging farmers to utilize modern technology. Smart farming is an
emerging concept of farm management that combines information and communication
technologies into modern machinery like IoT, drones, and Artificial Intelligence to
increase the value of agricultural products as well as reduce the cost of production while
improving the well-being of farmers through income increment. Therefore, this study is
conducted to explore the adoption of smart farming among paddy farmers in one of the
country’s granary areas which is in Barat Laut Selangor under the administration of the
Integrated Agriculture Development Area. This study will employ qualitative methods

Keywords: and interviews will be conducted. This study is urgently needed due to the twofold
Smart farming technology; Rice agenda: Malaysia is moving towards a high-income country and the importance for food
farming; Farmer’s adoption security assurance has been acknowledged.

1. Introduction

Rice is a major meal for more than half of the worldwide people, which cultivates mostly in Asia
and produces over 90% of the nation's rice. Rice and paddy are therefore key components of food
availability, socio-cultural evolution, and government strategic measures in a large number of
developing nations [1,2]. In Malaysia, due to a lack of economies of scale, it is hard when it comes to
achieving 100 percent self-sufficiency. Up to now, Malaysia's rice output self-sufficiency level is at
73%. However, the demand for rice always increases every year proportionate with the increment in
Malaysia's population [3]. In addition, rice cultivation is highly reliant on weather systems, causing
changes in weather systems to give negative impact on the country’s rice productivity [4]. Therefore,
to cope with all the challenges and the rising demand, Malaysia has been importing about 30 to 40
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percent of its rice consumption annually for the last 20 years. Pursuant to the Department of Statistics
Malaysia [5], Malaysia’s imports of rice in 2020 were valued at RM2.5 billion, representing a 32.1%
increase from the preceding year. Nevertheless, the time has come for Malaysia to reduce its
dependence on imported rice to meet domestic demand by learning from the Covid-19 crisis. In
addition, several series of food crises emerge such as food price hikes; shortages of essential food
such as oil and chicken and rush purchase augmented the reasons to address food security issues
more seriously.

One of the potential efforts is the application of agricultural technology. Agriculture has become
more reliant on technology in recent years. The advancement of technology has changed the
dynamics of how human perform their activity in all sectors for the purpose to increase productivity,
especially in agricultural sector [6]. In the rice sector context, potential rice production towards
10mt/ha can be achieved by using technological advances such as precision farming by using smart
farming technology or Internet of Things (loT). loT is an embedded device with sensors, software and
other technologies for the purpose of connecting and exchanging data with other devices and it
functions through the internet [7,8]. Additionally, the adoption of smart farming may directly solve
the issues of land scarcity, manpower lack, and growing cost of production now confronting
Malaysia's rice industry [9,10]. Mohamed et al., [8] agree that the application of loT can increase
productivity. The prospect of implementing advance technology practices is observed more viable in
granary areas, where it is under management of large corporation, for instance rice farming started
with the introduction of smart farming in 2001 at IADA Barat Laut Selangor, known as PADDY-GIS
[13]. PADDY-GIS is a decision support system (DSS) application that assists farmers in managing their
paddy fields PADDY-GIS is a type of precision farming by using smart farming technology. It works by
adapting information and communication technology (ICT) through various technology including the
GIS technology [11].

Precision agriculture is an approach in managing a farm in a way to fulfil the needs of individual
fields and crops by observing, measuring and analysing by using technology [12]. Precision farming
using smart farming technology is an effective management practice in agriculture for the purpose
to sustenance of crop production. With the emergence of Industrial Revolution 4.0 (IR 4.0), the
precision farming has become a key indicator towards the modernization of agriculture in an effort
to help farmers increase agricultural productivity and further guarantee farmers well-being. Precision
farming practices using smart farming technology allow farmers to collect and generate high-quality
agricultural data such as crop and soil element data so that it can facilitate them on the necessary
decision for managing their crop. Several recent and advance technology in smart farming are
Remote Sensing, Geographic Information Systems (GIS) and Global Positioning Systems (GPS) [11,13].
Therefore, smart agriculture needs to be comprehensively integrated in the country's rice cultivation
activities because the issue of rice consumption that is constantly increasing due to the increase in
population is always the main agenda in food security discussions. Therefore, this study is conducted
to explore the adoption of smart farming technology among paddy farmers in one of the country’s
granary areas which is in Barat Laut Selangor under the administration of the Integrated Agriculture
Development Area (IADA).

Farmers' attitudes regarding new technology may be crucial component in explaining farmers'
adoption of new agricultural techniques. Attitude is a fundamental, inherent concept in social
psychology that has been extensively employed in the study of human behaviour [5,14]. Attitudes,
as a notion, help to assess whether an item or activity is good or unpleasant. In summary, it has been
characterised as an indicator of how strongly someone loves or hates an idea, concept, or viewpoint
toward others [15]. In agriculture, an individual farmer's decision-making process allows for the
examination and formulation of positive or negative views about agricultural practises, including new
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technology. Although it may not always be feasible to assess the process of belief development,
attitudes may be seen via the choices people make, according to core ideas on attitudes [16].
Smallholder farmers in agricultural production have been shown to evaluate the value of agricultural
innovations in the same way that they do other technologies [14]. Confidence in applying smart
farming technology, views of net advantages, and farm size all positively affected the desire to
embrace agricultural precision technologies [17].

Farmers who have witnessed and experienced the use of smart farming on the plots of other
farmers have a vastly greater desire to participate in several features of smart agriculture
technologies, indicating that having the opportunity to observe and experience the use of smart
farming on the plots of a peers farmer enhances the probability of adopting these technologies. Social
relationships appear to be critical for the adoption of smart agriculture technologies, confirming that
earlier research on the embracing and dissemination of agricultural technology also applies to smart
agriculture technologies. Blasch et al., [18] uncovered that social ties are especially strong among
farmers who have implemented innovations on their farms in the preceding years, so it can be
assumed that smart farming will first spread within clusters of innovative farmers before spreading
to the larger farmer population. Therefore, this study is conducted to explore the adoption of smart
farming among paddy farmers in one of the country’s granary areas which is in Barat Laut Selangor
under the administration of the IADA.

2. Methodology

This research will be conducted with rice farmers under IADA in Barat Laut, Selangor. The IADA
Barat Laut, Selangor located at 3.3350° N, 101.2518° E. In this qualitative study, the researcher
typically examines meanings and insights in a specific scenario [19,20]. It is a set of methods for
obtaining and analyzing data that include purposive sampling and semi-structured, open-ended
interviews [21,22]. It is viewed as an efficient model that emerges in a realistic context and aids the
researcher to establish a degree of depth via active participation in actual events [23]. Snowball
sampling was chosen due to accessing participants with the desired characteristics is challenging [24].
In this study, current research participants recruit prospective study participants from their
professional network, and sampling continues until the data is saturated. To achieve data saturation
in qualitative research, it has previously been advised that a minimum sample size of 12 be used [25-
27]. The selection of the participants is based on a few predetermined criteria which were the
respondent must be familiar with the smart farming technique in cultivating paddy, the respondent
might cultivate the paddy using the smart farming technique or had business with the person that
cultivate the paddy using smart farming technique and the respondent must be the primary actor in
the paddy field. Besides, the thematic analysis technique is used to find, analyse, and report patterns
(themes) [28]. The insights and thoughts gathered from participants finally were transcribed.
According to Halcomb and Davidson [29], transcribing is the act of reproducing audible words into
text, such as those from an audio-recorded interview. Other complicated definitions exist, however,
because it is not restricted to the essential actions of hearing and writing. The process of turning oral
speech into written words is fraught with difficulties, but they may be overcome with careful planning
[30].

3. Results and Discussions

Based on the results, it can be generalised that there were three themes used in this study. The
first theme discussed on current technology used by rice farmers. Recently, most farmers used
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drones. Based on the interview, the participants acknowledged that there were many benefits of
using it in agriculture according to their experience such as spraying pesticides and fertilizing crops,
detecting disease in the paddy field, monitoring climate change, and accessing the health of the crop.
The second theme was rice farmers’ perceptions of and attitudes toward smart farming technology.
These findings were reinforced by the Theory of Planned Behavior, which stated that attitudes, as a
concept, aid in determining whether an object or activity is pleasant or not. In brief, it has been
defined as a measure of how intensely someone loves or dislikes an idea, concept, or point of view
toward others [15]. As for this theme, the adoption intention involved were (1) awareness, (2)
engagement, (3) perceived usefulness, and (4) attitudes. Awareness refers to farmers’ willingness to
study technological solutions to agricultural concerns. Thus, smart farming applications will affect the
awareness and acceptance of individuals. In terms of engagement, farmers usually utilized traditional
agricultural equipment, such as tractors and seeding machinery rented from machine cooperatives.
The most often mentioned barriers to testing and adoption were the expensive cost of technology
and the low profitability of farming. Farmers were confused about where to get technology and
formal information-providing methods other than those pushed by government-sponsored yearly
training programs and demonstration projects, and they saw a shortage of local agricultural
extension agents. Drones for pesticide applications, on the other hand, were well received,
particularly among farmers in IADA Barat Laut, Selangor, a government-sponsored demonstration
area where drones were sold for time and labour savings. The promotion has aided in increasing
farmer participation. As for the perceived usefulness, it refers to the expected benefits revolving
around smart farming’s ability to provide economic benefits by reducing inputs (e.g., time, labor,
seeds, and agrochemicals) while boosting output. Lastly, a farmer's attitude is defined as a mental
propensity that determines how he thinks or feels about something. In the context of technology, an
attitude refers to one's positive or negative assessment of the introduction of new forms of
technology in any scenario. Table 1 below showed the summary of the adoption intention of smart
farming technology. The final theme discussed the challenges faced by rice farmers to adopt smart
farming. The participants perceived several risks in order adopting this new technology which were
higher capital expenditure to buy and maintain, the acceptance of old farmers toward smart farming,
lack of knowledge, experienced, information and training about smart farming and lack of financial
support from the government as well.

Regarding to the research finding, smallholders in IADA Barat Laut, Selangor mostly used drone
in order to manage their paddy field. Generally, on a global basis, this technique has been employed
in numerous applications such as land suitability, flood monitoring, the environment, and agriculture
[31]. Previous research was done by Sari et al., [32] at Sawah Sagil, Johor, using UAV and RGB images
proved successful in monitoring the rice plot condition at an early stage. Drones have traditionally
been used for data (picture) collection in more sophisticated agricultural economies. This
differentiation is also made more generally possible by the legislative framework, which permits the
use of UAVs for agrichemical applications.
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Table 1

Summary of the adoption intention of smart farming

Awareness e Being near a demonstration field provided farmers with first-hand knowledge of
smart agriculture applications.

e Regional marketing, for example, has raised public knowledge and acceptance of
several smart farming applications.

e Instead of using more official channels such as research institutes, corporations, or
agronomy service providers, the information was collected through informal peer-
to-peer networks made possible by the extensive applications of cell phones and
television.

Engagement e A government-sponsored trial field for farmers where UAVs were marketed for time
and labor savings.

e Inthe lack of professional service providers at the time, collaboration and informal
rental markets grew through colleagues for farmers who were unable spend money
directly in technology.

e Farmers decide to use drones to sow fertilizer as well as seeds. In the past year, they
also used mapping to determine the level of damage, the level of fertilizer, and the
condition of the crops.

e Farmers used a drone to spray pesticides and fertilize the crops by themselves
because there are not many workers

Perceived e Can apply fertilizer and pesticide in the correct amount.
usefulness e Can do the management of the crop at the exact time and follow the schedule.

e Helps to improve work efficiency and safe time.

e Machine advancements have accelerated the pace, velocity, and efficiency of farm
implements, resulting in the more effective cultivation of more area.

e Recognized for improving the efficiency with which weed control or fertilizers are
dispersed, enhancing field management, and providing precise field mapping.

Attitudes e Want to try something new in order to increase the productivity and quality of crops

and think smart farming is a faster way compared to conventional practices.

e Great external supports from family, friends, and governments motivate and
encourage farmers a lot to involve in the application of smart farming.

e The farmers are willing to accept any new technology and have a positive impression
of its results.

e  Farmers acknowledged that smart farming is far better compared to traditional
farming.

The outcomes uncovered two types of farmers: (1) individuals who are innovators and
passionately participate with and invest in smart agriculture technologies, and (2) individuals who
were willing to take part but needed affirmation from watching others apply, and were unable to
directly focus on innovation but were interested in service provision options. This implies that market
stratification to separate adoption characteristics might be beneficial in identifying those most prone
to promote adoption within localities, as well as enabling improved performance research and focus
of regional extension officers in information dissemination [33]. Because participants frequently
reported greater levels of perceived technological preparedness than their behavior reflected,
caution must be exercised in order to establish a more objective estimate of this.

Farmer knowledge was usually obtained via social circles such as cellphone platforms (WhatsApp)
and witnessing of the advantages gained by other farmers as evidenced by the mass acceptance of
UAVs, as well as fears about "falling behind." This emphasises the relevance of mentoring help
systems and demonstrates the need of encouraging farmers to join these networks [34,35].

Informal means for teaching and assistance should be combined with more formal educational
possibilities, with education level influencing the amount of participation in smart agriculture, with
those with formal agricultural education demonstrating stronger attempts to engage. According to
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research, encouraging competent agricultural graduates to return to rural regions can aid in the
spread of smart farming technology inside rural communities. As a result, it is critical for key
stakeholders to recognise the usefulness of both formal and informal education systems in improving
interaction with end-users and, as a result, improving existing innovation trajectories [34,36,37].

To soothe farmer worries and remove perceived obstacles connected to economic risks, it is
critical to give farmers cost/benefit analysis data, particularly during the decision-making stage.
Future study is needed to establish the economic benefits of smart agriculture adoption, especially
economic studies that show how smart farming technology may boost farm profitability [38,39].
Finally, a lack of knowledge on financial support mechanisms such as incentives and low-interest
financing contributed to the perceived risk of adoption. Improved knowledge and access to a broader
range of financial assistance mechanisms, such as financing, leasing, and inexpensive full-service
provision and contractor choices, would lower the economic obstacles to adoption [40].

4. Conclusions

The use of semi-structured interviews allowed for more in-depth insight into the personal
experiences of smallholder rice farmers working in the Malaysian paddy sector allowing it to be
addressed openly and candidly, making the assessment and analysis of the results more coherent a
review of the literature was presented corresponding to the research topic on the adoption of smart
agriculture among smallholder in paddy sector in Integrated Agriculture Development Area (IADA)
Barat Laut, Selangor. Serious research should take into account the opinions of farmers in various
Malaysian areas who may be subjected to diverse contextual influences. To help counteract the
primary barrier to adoption (cost), economic cost-benefit analysis and information about specific
technologies are required, such as demonstrating the long-term economic benefits of adoption and
striving to improve interpretations and interaction to assist farmer judgement and uptake. As
advocated by institutions, innovation, legislation, and education promoting the adoption of smart
farming technologies in emerging agricultural economies should clearly engage farmers and end-
users as major stakeholders throughout the process, from original idea conceptualization through
product commercialization. Agricultural research and development institutes should focus on
enhancing market access for proven and profitable smart agriculture technologies. Providing
systematic training courses on the uses of 1oT and big data in agriculture may help farmers to engage
in smart farming techniques more successfully.
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