Oil Palm Industry Economic Journal
DOI: https://doi.org/10.21894/opiej.2023.04

THE INTENTION TO ADOPT GREEN PESTICIDE
AMONG OIL PALM PLANTERS: REVIEW OF THE
EXTANT LITERATURE

MOHAMMED NIZAR KHIR AZMAN™ and BAMINI KPD BALAKRISHNAN'*

ABSTRACT

Pests and diseases can cause costly and irreparable harm to crops, especially oil palm. There are many methods

that planters can adopt to manage them, and green pesticides can serve as an alternative solution. Preliminary

research is carried out by adopting the theory of planned behaviour or TPB [attitude, subjective norms and

perceived behavioural control (PBC)] for a sound conceptual framework. This paper, therefore, investigates

the determinant factors affecting Malaysian oil palm planters to adopt green pesticides. A comprehensive

literature review was used as the methodology. The Malaysian Sustainable Palm Oil (MSPO) was proposed

as a moderator to optimise the planters” intention. Overall, 12 research propositions, recategorized in TPB,

were discussed in this paper and identified as the factors affecting the oil palm planters’ intention to adopt

green pesticides. The proposition will lead to future empirical findings which are anticipated to facilitate the

industrial transition toward utilizing environmentally-friendly pesticides.
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INTRODUCTION

The Food and Agriculture Organization (FAO)
of the United Nations (UN), has launched several
guidelines for the 2030 Agenda for Sustainable
Development including = nurturing  healthy
ecosystems and  supporting the sustainable
management of land, water and natural resources
while ensuring world food security (Food and
Agriculture  Organization, 2022). According to
Malaysia’s 12th National Plan, the country’s
ecosystems are continuing to deteriorate because
of insufficient conservation efforts and a lack of
appreciation for natural resources. The presence
of several agencies enforcing diverse rules
provides  considerable challenges to natural
resource management and the environment.
Furthermore, governance challenges including
limited enforcement capabilities, insufficient
reporting and monitoring and R&D weaknesses.
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In response to these efforts, the Malaysia’s 12"
National Plan produced a 2021-2025 strategic
direction thatincludes new rules tobe enacted, as well
as amendments to relevant legislation such as Act
127, the Occupational Safety and Health Act of 1994,
and the Poisons Act of 1952. The new laws require
notification and reporting on the manufacturing,
import, export, use and management of hazardous
chemicals and substances.

As the biggest part of the agriculture sector
in Malaysia, oil palm has become the major
contributor to pesticide consumption. Oil palm
estates are often encouraged to practice Integrated
Pest Management (IPM) and Good Agricultural
Practices (GAP). Regardless, no comprehensive
IPM model was available within the field (Dara,
2019). As people create, promote, or employ IPM
methods with various connotations, the definition
is constantly modified and altered based on an
individual’s pest management goals and methods,
and generalised across appropriate circumstances.
GAP, onthe otherhand, encourages the employment
of biological, cultural and mechanical approaches,
but in emergency cases, pesticide application must
be done less detrimentally to the environment
(Bailey, 2014; Turan and Karaosmanoglu, 2019).
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The UN FAO’s annual report on import statistics
of pesticide compounds demonstrates that these
two essential agricultural practices have not yet
succeeded significantly in reducing the use of
synthetic pesticides. FOA UN recorded 4.2 million
tonnes of pesticide use worldwide in 2019, as
depicted in Table 1 (“World Food and Agriculture
— Statistical Yearbook 2021”), whereas Malaysia
consumed about 47 805 tonnes as mentioned in
Table 2 (FAOSTAT, 2022).

Green pesticides remain a novel phenomenon
among local commodity planters due to the heavy
reliance on chemical pesticides as an affordable
and effective pest eradication method (Dilipkumar
et al., 2020; Schreinemachers et al., 2017; Terano et
al., 2015). As it turns out, green pesticide acceptance
on a global scale pesticide is only 1% compared
to its counterparts (Nnamonu and Onekutu,
2015; Walia et al., 2017), and despite growing
worldwide interest, commercial applications
of green pesticides remain limited (Smith et al.,
2021). On the bibliometric analysis conducted in

2019, Scopus databases show that green pesticide
research present a significant increase in the last
three decades with studies mostly dominated by
India, the United States and China (Sinha, 2012;
Smith et al., 2021) whilst Malaysia is still far to be
included in the topics. Contributing to the global
expansion in the use of green pesticides include the
rising awareness of the harmful effects of synthetic
pesticides on the environment (Kamaruzaman et al.,
2020; Komorowicz et al., 2010; Zaidon et al., 2018),
the growing demand for a sustainable alternative
(Adinew, 2014; Feng and Zhang, 2017; Kaur and
Kaur, 2017; Koul et al., 2008; Mossa, 2016; Sharma
et al., 2011; Singh and Singh, 2016), government
laws on biodiversity conservation (Nan et al., 2019),
and the efforts of pressure groups (Haddi et al.,
2020).

Therefore, this research aimed to examine the
factors influencing oil palm planters’ intention
to adopt green pesticides from current literature
and present conceptual discussions for future
investigation.

TABLE 1: GLOBAL STATISTIC OF PESTICIDE CONSUMPTION
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LITERATURE REVIEW AS METHODOLOGY

The goal of a literature review is to examine, critique,
and synthesise the literature on a specific study issue
for new conceptual frameworks and perspectives
to emerge. Semi-structured or integrative literature
reviews enable researchers to create their standard
and thorough strategy to guarantee that the
suitability of the literature is adequately addressed
to answer their research question while being
transparent about the process (Snyder, 2019). Since
the issue of green pesticides has not yet reached
maturity in Malaysia, it is possible to examine the
pertinent literature and use a well-known theory to
conceptualise a new idea that can be implemented in
the Malaysian oil palm context.

Theory of Planned Behaviour

Icek Ajzen’s development of theory of planned
behaviour (TPB) in 1985 remains a widely utilised
scholarly reference worldwide. The predictive
power of its theoretical validity has been
demonstrated in multiple behavioural domains
with over 2000 experiments (La Barbera and Ajzen,
2021). The immediate antecedent of behaviour
in TPB involves the intention to execute desired
actions. In this vein, intention essentially determines
the initiation of action (Ajzen, 2015, Bosnjak et al.,
2020). The extent to which individuals possess
real control over personal behaviour depends on
the capacities to overcome such intricacies and
the availability of enabling variables: Experience
and external support. As the amount of existing
behavioural control significantly affects the
influence of intention on behaviour in line with
TPB, high behaviour regulation abilities are
associated with increased behaviour performance
possibilities.

Attitude
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beliefs norm

Perceived
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The TPB encompasses three determinant
factors that affect intentions: Attitude (A) towards
the behaviour, subjective norm (SN) concerning
the behaviour and perceived behavioural control
(PBC). A concrete intention to engage in action
is only established when the perceived control
over conduct is sufficiently strong despite the
motivations from positive attitudes and subjective
norms. Intention to participate in a certain
behaviour denotes the proximal antecedent of
voluntary action and could be appropriately
described as a behavioural disposition or readiness
to behave in a specific manner following a
suitable condition (Ajzen and Dasgupta, 2015).
The latest development of TPB in 2019 is
represented by Figure 1 showing that Attitude
and Subjective Norm has a direct impact on the
intention, while perceived behavioural control
(PBC) is moderating both Attitude and Subjective
Norm while affecting indirectly the actual
behaviour.

Attitude

Perceivably, attitude towards action involves
the easily accessible ideas of potential behavioural
consequences or behavioural beliefs (La Barbera
and Ajzen, 2021). A behavioural belief implies
an individual’s subjective likelihood, where
participating in the desired action would result
in specific outcomes or experiences. Meanwhile,
attitude denotes a person’s positive or negative
emotions, thoughts, or assessment of a topic
or object. In this regard, attitude is crucial in
determining the engagement objectives in a
particular behaviour that could change based on
circumstances (Ajzen and Dasgupta, 2015; Imani ef
al., 2020).

Intention Behaviour

Actual
behavioural
control

Figure 1. Schematic representation of TPB (Bosnjak et al., 2020)
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Knowledge denotes a frequently utilised
study variable that facilitates purchase intention.
From a Dbusiness perspective, knowledge
implies information about an entity, situation,
or phenomenon that is studied or experienced
by individuals. Notably, the essentiality and
regrettable paucity of knowledge in decision-
making processes have been examined in various
studies (Haron et al., 2005). Knowledge in
environmental studies is defined as an individual’s
level of information involving environmental
issues and their capacity to understand and
evaluate social and environmental implications.
For example, knowledgeable individuals directly
affect the decision-making process, while people
with insufficient information tend to disengage
from sustainability behaviour (Haron et al., 2005).
Interestingly, Ajzen opined that knowledge does not
directly influence the recent TPB development in
terms of accurate information (Ajzen 2015, Bosnjak
et al., 2020). Contrarily, beliefs are often formed
following incomplete, inaccurate, prejudiced,
paranoid, self-centric, or irrational information.
As the most essential TPB element indicates the
extent to which individual beliefs encourage or
discourage the execution of intention, this study
aimed to examine if knowledge determined
stronger oil palm planter attitudes and preferences
to utilise green pesticides.

Subjective Norm

As the second TPB indicator, subjective norms
or beliefs indicate the normative expectations of
significant others that induce perceived social
pressure. The two primary subjective norm
constructs are injunctive and descriptive norms.
Injunctive normative belief is the anticipated or
subjective likelihood involving the behavioural
acceptance or rejection of referents or groups while
descriptive normative belief indicates the extent to
which significant others engage in the behaviour
(Ajzen, 2020).

As previously mentioned, subjective norms
denote social pressure in determining specific
behaviours (Ajzen, 1985). Past research revealed a
purchase intention-actual green product purchase
behaviour correlation at both personal and social
levels (Eze and Ndubisi, 2013; Liu et al., 2012).
Regardless, subjective norms were found to be
either completely unrelated to purchase intention
(Connell, 2010) or only denoted indirect effects
(Gadenne et al., 2011; Salazar et al., 2013). As such,
it is inadvisable to omit the elements from this
research given the evident association of subjective
norms with TPB. Planters’ pro-social behaviours
correspond to the perceived social pressure
from subjective norms within the pesticide and
sustainability contexts (Wang et al., 2018).

Contrary to injunctive norms, descriptive
counterparts emphasise actual individual actions
(Dessart et al., 2019). The widespread belief that
individuals either perform or disregard specific
behaviours significantly impacts how people behave
in a given circumstance (Ahn et al., 2020). Adoption
of green pesticides might be a catalyst as a good
practice from a sustainability standpoint, despite
the lack of explicit regulatory compliance for green
pesticide usage in actual practices. Notwithstanding,
the adoption would rely on other affected situations,
such as pest attack severity, cost-effectiveness, and
other circumstances for holistic considerations.

Perceived Behavioural Control

As the third TPB construct, PBC reflects
individual perceptions of the relative ease of or
difficulty in performing favoured behaviours
and potential access to necessary resources and
opportunities (Ajzen, 1991; 2015). The PBC is
hypothetically grounded on access control-oriented
beliefs that relate to the availability of conducive
conditions that assist or hinder behaviour execution.
The possibility of a specific facilitating or inhibiting
factor in a scenario of interest is indicated as a
controlling factor (Ajzen, 2020). Although past
studies often considered PBC to be equivalent
to attitude and subjective norms, recent debates
on TPB emphasised PBC as a moderator of both
components (Bosnjak et al., 2020; La Barbera and
Ajzen, 2021). Additionally, research on various
contexts demonstrated that strong PBC increased
the relative significance of attitude and decreased
the relative importance of subjective norms to
predict intention (Barbera and Ajzen, 2020; Canova
and Manganelli, 2020; La Barbera and Ajzen, 2021).
As such, this research strived to bridge the existing
gap with PBC in TPB to forecast oil palm planters’
green pesticide adoption behaviour.

Paststudiesrevealed that PBC primarilyimpacted
the willingness to buy and environmentally friendly
product consumption (Ma et al., 2012; Wang et al.,
2014), while other counterparts contradicted the
findings (Arvola et al., 2008). Other studies found no
conclusive proof of a PBC-green purchase intention
correlation following research scarcity (Joshi and
Rahman, 2015). Given the retainment of PBC as
an indicator in this novel green pesticide research
based on its sound establishment in TPB compared
to other green (organic food) consumption studies,
this study may produce distinct results.

Malaysian Sustainable Palm Oil (MSPO)

The MSPO is a standard certification scheme
owned by the Malaysian Palm Oil Certification
Council (MPOCC), an independent organisation
established in December 2014. The MPOCC is
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accountable for the MSPO certification scheme
development and implementation in Malaysia to
highlight various sustainability principles for both
independent and organised smallholders (Singh
and Kumaran, 2016). Although MSPO certification
was voluntary at the early implementation stage,
the Malaysian government made the certification
compulsory as of 1 January 2020 (Kumaran, 2019,
2021). The MSPO encompasses seven primary goals
under sustainability principles, such as economic
viability, social acceptability and ecological
efficiency (Parveez et al., 2021; Singh and Kumaran,
2016).

The Malaysian Palm Oil Board (MPOB)
functioned as a working committee between
2011 and 2013 during the early stage of
MSPO development to finalise the relevant
standards before being delivered for public
comment, submitted to SIRIM Berhad (Standard
Development Agency or SDA), incorporated into
the final draft, and adopted as the Malaysian
Standard (MS) by the Department of Standards.
The MSPO was approved by the Honourable
Minister of Science, Technology, and Innovations in
September 2013 and launched by the Deputy Prime
Minister during the 2013 MPOB International
Palm Oil Congress and Exhibition (PIPOC) (Singh
and Kumaran, 2016). The MSPO system has since
benefited the oil palm industry in multiple ways,
such as environmental protection, safer working
conditions and contributions to local sustainable
development. The system has also fulfilled the
demand for Certified Sustainable Palm Oil (CSPO)
from environmentally sensitive markets following
Kumaran (2019). Although the MSPO certification
accreditation from MPOCC is valid for five
years, each registered member must undergo a
surveillance audit to ensure standard compliance
(Kumaran, 2021).

Through MSPO standard requirements, it
is possible to infer that the oil palm industry
is encouraged to use environmentally friendly
pesticides. From another perspective, training on
pesticide handling must be frequently performed to
overcome workers” lack of knowledge (Damalas and
Eleftherohorinos, 2011; Ye et al., 2013). Malaysia on
the broad view of the workforce employed foreigners
in oil palm estates. These foreign workers are having
minimum educational backgrounds. Furthermore,
they are presumably utilising languages that differ
from their employers, causing employer-worker
communication barriers. Hence, workers must
undergo multiple training sessions to be aware of
the minimum requirements for injury avoidance
when spraying chemicals despite Personal
Protective Equipment (PPE) being provided.
Employees would benefit from green pesticide
usage following its minimal toxicity and low health
risk due to intoxication. A viable alternative, such as

the implementation of green pesticides is practically
necessary to mitigate chemical hazards (worker
intoxication). Current global studies are also
seeking novel solutions, such as replacing synthetic
pesticides with biological control (Cederlund, 2017;
Fiola and Gill, 2017; Maizatul-Suriza et al., 2017;
Rajmohan et al., 2020) serving these reasons while
also being a long-term strategy for protecting
workers” well-being.

RESULTS AND DISCUSSIONS

As the first characteristic emphasised in the attitude
domain, resistance to change is perceived to be
significantly associated with individual personality.
Following the Big Five personality theory,
individuals with low openness to novel experiences
generally tend to resist change (Dessart et al., 2019;
George and Zhou, 2001). Under the behavioural
momentum theory, behaviour resembles a mass-
like quality in line with Newton’s second law of
gravity. The application of an external force to a
moving object proportionally alters the object’s
velocity based on the degree of applied force and is
inversely proportional to the item’s mass (Craig et
al., 2014; Nevin and Grace, 2000).

In this vein, behaviour demonstrates a mass-
like aspect that induces resistance to change and
reinforces delivery in a stimulus setting towards
the ‘behavioural mass’. In the green pesticide
adoption context, oil palm planters would choose to
continue utilising synthetic pesticides or adhering
to the conventional traditions taught by their
seniors. Green pesticides are observed as novel
modifications in place of traditional practices that
cause explicit and implicit changes in daily routines
and procedures, disruption in personal comfort
zones, ambiguities and even perceived threats with
insufficient knowledge of green pesticide application
compared to current counterparts. Inevitably, the
aforementioned implications instigate planters’
resistance to change (Oreg, 2006; Ozdemir-Giingdr
and Camgoz-Akdag, 2018) and blatant disregard
for green pesticides as a viable alternative. Thus, the
first proposition is presented as follows:

Proposition 1: Oil palm planters’ resistance to
change influences the intention to adopt green
pesticides

The second attitude involves risk tolerance.
Past research on sustainability demonstrated risk
tolerance to strengthen sustainability practice
adoption (Trujillo-Barrera et al., 2016), specifically
in terms of budgeting. In other words, risk tolerance
implies the degree to which people could tolerate
uncertainty while making financial decisions
(Grable, 2016). For example, risk could denote
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attitudes that potentially impact the economic
decisions of individuals with varying degrees of
risk tolerance, particularly in consumption (Sharma
and Chatterjee, 2021). As the end-users engaged in
product purchase, usage and disposal, oil palm
planters need to first evaluate all the possible risks
associated with green pesticide pre-purchase.
Grable (2016) indicated that financial planning
models, investment appropriateness assessments
and consumer choice frameworks significantly
influence the essentiality of risk tolerance. In this
vein, an individual’s risk tolerance implies the
ability to manage ambiguities. Given that planters’
lower risk tolerance increased high green pesticide
adoption possibilities, the second proposition is
presented as follows:

Proposition 2: Oil palm planters’ risk tolerance
influences the intention to adopt green pesticides

Environmental awareness (EA) and
environmental concern (EC) imply two types of
knowledge conceptualisation. The EA definition
corresponds to Altin ef al., (2014) connotation as
the awareness of environmental issues and active
engagement in environmental organisations.
Inadequate knowledge and education, negative
feelings and thoughts instigate low awareness
levels that impact optimal sustainability adoption
(Karatekin, 2014). Past local studies demonstrated
that high EA levels did not imply significant
environmental behaviour levels as a single predictor
(Mei et al., 2016) in line with a study conducted
earlier in 2013 (Klockner, 2013). Therefore, high
EA is predicted within the oil palm community
following industrial criticisms over - several
allegations from non-governmental organizations
and western countries. The oil palm plantation
sector is often associated with adverse claims,
such as deforestation (Ferdous Alam et al., 2015;
Meijaard et al., 2020), the welfare of endangered
animals (orangutans and Sumatran rhinos) (Frank
Vogelgesang, 2018), the transboundary haze that
lowers air quality (Mohd Noor et al., 2017), the
violation of indigenous peoples rights to water
sources through persistent chemical pollution
(Leong et al., 2007) and other environmental issues.
The essentiality of EA in this study represents
individuals” environmental knowledge, attitudes,
beliefs and abilities in alleviating environmental
issues. Thus, the third proposition is presented as
follows:

Proposition 3: Oil palm planters with EA will have
intentions to adopt green pesticides

Essentially, EC indicates an individual’s
consciousness of environmental vulnerabilities
and the subsequent limitations of natural resources

(Kalafatis et al., 1999). On a global scale, the recent
EC notion indicates individuals’ environmental
concerns for the sake of human health and well-
being rather than environmental degradation (Lou
and Li, 2021; Nicolopoulou et al., 2017). Following
past research, gender indicated moderation effects
on EC where males required more EC exposure
compared to females in encouraging green purchase
intention (Chen and Zhang, 2021; Dagher et al.,
2015; Malik et al., 2019). Individual attention to
value information, specifically regarding the level
of concern for the environment, other human beings
and animal welfare varied gender-wise (Dagher et
al., 2015; Eagly and Wood, 2012).

The role of gender is primarily highlighted in
EC as the local oil palm industry is dominated
by high-ranking males, such as managers and
agronomists. Past research also indicated EC to
be affected by location as individual preferences
differed based on place of origin. For example,
people from developed countries reflect higher
EC than counterparts from other nations (Paul
et al., 2016), as individual attitudes are heavily
influenced by culture (Singh and Gupta, 2013).
Furthermore, the individuals (specifically
Malaysians) are engaged in work with no time to
perform environmental behaviours (Ramayah et
al., 2010). As EC could become a vital antecedent
towards green pesticide adoption in oil palm
plantations following the impacts of consumers’
decisions regarding environmentally friendly
purchase behaviours (Jain and Kaur, 2004, Kalafatis
et al., 1999), the fourth proposition is presented as
follows:

Proposition 4: Oil palm planters with EC will have
intentions to adopt green pesticides

High expectations of conduct in line with
social acceptance or disapproval compel
individuals to engage in socially acceptable or
undesirable behaviours (Harris et al., 2020). In
the research setting, green pesticide adoption is
highly recommended to all planters towards public
acceptance as an example to other planters. As
social acceptance or rejection is perceived to be
highly influenced by injunctive standards rather
than descriptive norms, the fifth proposition
involving injunctive norms is presented as
follows:

Proposition 5: Oil palm planters’ friends or family
will influence the intention to use green pesticides

As green pesticide adoption should be regarded
favourably and as a norm for sustainable practices
to induce a positive mood and planter’s work
performance, the sixth proposition involving
descriptive norms is presented as follows:



THE INTENTION TO ADOPT GREEN PESTICIDE AMONG OIL PALM PLANTERS: REVIEW OF THE EXTANT LITERATURE

Proposition 6: Agricultural sustainability efforts
inspire oil palm planters to adopt green pesticides

Another component under subjective norm
is the signalling motive. Although sustainability
practices in the oil palm plantation sector
potentially increase end user’s acceptability of
edible oil usage worldwide, consumers tend to
emphasize eco-friendly goods to enhance the
public image (Kushairi et al., 2017, Nambiappan
et al., 2018; Sundaraja et al., 2020). The presence of
social pressure necessitates sustainable product
(palm oil) development, particularly in European
nations (Dessart et al., 2019; van Dijk et al., 2016).
For example, the European farmers’ effective
mitigation of deforestation impacts and optimal
environmental stewardship resulted in widespread
product acceptance by end-users (Dessart et al.,
2019). Following the European sustainable practice
adoption model, Malaysian oil palm planters
could adopt green pesticides following end users
signalling motives to reflect a positive public
image or status and fulfil consumer expectations
of sustainable palm oil. Signalling motives have
been empirically reflected in multiple consumer
behaviours based on a systematic review where
consumers selected organic food to avoid harmful
ingredients, synthetic pesticides, chemicals,
additives and non-genetically modified organisms
(GMOs) within developing countries (Kushwah
et al., 2019). The planters in this study chose to
utilise green pesticides following market demand
as a signalling motive to cultivate the culture of
high-quality oil palms in line with fundamental
agricultural principles. Hence, the seventh
proposition based on signalling is presented as
follows:

Proposition 7: Oil palm consumers signalling
motives significantly impact oil palm planters’
intentions to adopt green pesticides

Self-efficacy under Bandura’s (2010) social
learning theory is defined as the self-evaluation
of a course of action for task accomplishment and
objective attainment. Past research revealed PBC to
reflect a similar meaning to self-efficacy regarding the
personal convictions to perform particular activities
involving physical and mental preparedness (Dang
and Chou, 2019) and the degree of confidence in
executing specific conduct (Ho et al., 2020).

Reliable and relevant information is essential
for oil palm planters to adopt a sustainable
practice toward optimal performance levels. As
planters potentially originate from a diverse set of
knowledge, competence and experience, measuring
the degree of self-efficacy towards green pesticide
adoption is crucial to forecast readiness levels.
Individuals with high self-efficacy levels tend to be

more competent and confident and make robust,
persistent and genuine decisions (Dang and Chou,
2019). Ajzen acknowledged PBC and self-efficacy
to be essentially similar in subsequent assessments
as both elements measure people’s confidence in
specific activity performance. The PBC functions
by enabling the participants to assess behavioural
capacities and control over activities (Ajzen, 2019).
As such, the eighth proposition involving self-
efficacy is presented as follows:

Proposition 8: Oil palm planters are confident in
the ability to adopt green pesticides

The green brand knowledge process offers
information that catalyses consumers’ ecological
awareness (Aulina and Yuliati, 2017). Following
(Akdeniz et al., 2013) study on consumer behaviour,
consumers tend to rely on product information
to comprehend multiple options or feel confident
about their decision-making abilities. In this vein,
product knowledge is important to address sales
opportunities and strengthen confidence in making
consumer-oriented decision. As end-users who
purchase, utilise and promote green products,
oil palm planters are expected to act on similar
behaviours following Akdeniz’s prediction. Green
brand knowledge acknowledges the fact that
customers are drawn to a particular brand due to
product familiarity and comprehension (Goodwin,
2000). Thus, the planters’ intentions to adopt green
pesticides could depend on product knowledge
and familiarity and the acquisition of relevant
information, skills, or experiences for green pesticide
application in the field. The paucity of research
involving the effect of green brand knowledge on
green purchasing behaviour subsequently reflects
the lack of a definitive outcome in this field (Joshi
and Rahman, 2015). Thus, the ninth proposition is
presented as follows:

Proposition 9: Oil palm planters with knowledge
of utilizing green pesticides intend to implement
them completely in the field

A common misconception regarding green
pesticides is the high cost following price variations
and ineffectiveness in pest eradication compared
to their traditional counterparts. Based on past
studies, people who perceived sustainable practice
adoptions to be easily potentially engaged in such
practices (Dessart et al., 2019). Likewise, the lack
of technical skills, time and necessary equipment
would instigate the reluctance to adopt. Cost and
benefit factors have catalysed work completion
or goal pursuits (Hattie et al., 2020) and affected
planters’ preference to utilise green pesticides
based on 1) economic value, 2) adoption incentives,
3) personal pleasure, 4) environmental commitment
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and 5) self-competence (modified from past
research) (Eccles and Wigfield, 2020). As ‘green’
labelled products are often costlier at the point of
market penetration following the absence of large-
scale manufacturing (Berger, 2019), the high cost
adversely impacts green choices, attitudes and
dissuades people from making purchases (Joshi
and Rahman, 2015).

Perceptions of green pesticides as premium-price
products compared to conventional counterparts
inevitably encourage planters to comply with old
practices. Following past studies, Asian agricultural
communities were more sensitive to potential losses
compared to their Western counterparts (Cherian
and Jacob, 2012; Dessart et al., 2019). Additionally, the
high costs countered ethical issues and reduced the
attitude-behaviour gap in green product purchasing
(Connelly et al, 2011; Gleim et al, 2013) while
low green product pricing encouraged consumer
purchasing (Eze and Ndubisi, 2013; Weisstein et al.,
2014). As perceived costs and benefits substantially
influence oil palm planters’ green pesticide adoption.
Thus, the 10" proposition involving perceived costs
and benefits is presented as follows:

Proposition 10: Oil palm planters who intend to
adopt green pesticides will be influenced by the
cost of implementing them

Profit maximisation is a corporate goal like the
palm oil market growth worldwide and end-user
market development. On another note, palm oil
producers are compelled to execute sustainable
production following consumer preferences. Thus,
sustainable practices should be optimised by
incorporating green pesticides as a fundamental
concept to mitigate environmental effects. Perceived
risk denotes the sense of insecurity associated
with  technological = adoption and adversely
impacts individual intentions (Hong et al., 2020).
For example, people typically exercise cautious
behaviour when managing purchasing decisions
at corporate levels. Moreover, the implementation
of the Integration Management System (MSPO
integrated with the Occupational Safety and Health
Management System [5045001:2018 and Quality
Management System ISO 9001:2015) in oil palm
plantations has catalysed risk-based thinking at all
operational levels, including pesticide application.
Specifically, risk-based thinking implies anticipating
scenarios for risk and opportunity assessments and
the potential impacts on objectives to preserve or
improve intended outcomes (Ezrahovich et al., 2017).

In line with previous studies, perceived risks
encompass several constructs: 1) ecological risk
(environmental threats, such as killing non-target
animals, low biodiversity, and targeted pest
resistance), 2) the economic risk that potentially
instigates economic losses, 3) ethical risk that

relates to ecological risk, 4) health risk through
conventional pesticide usage and 5) social risk that
could alter social norms, values and beliefs (Xu et
al., 2020). Another component of perceived risk
is human health concerns. Green pesticides serve
to mitigate the risk of undesirable environmental
effects, such as direct or indirect non-target
organism poisoning, low biodiversity, and soil
and water pollution (Basantia, 2017; Basantia and
Rathore, 2017; Karunamoorthi, 2012a; Mobki et al.,
2014; Singh and Singh, 2016; Mahmood et al., 2016).
For example, pheromone traps for particular, insects
do not require human exposure to pesticides as
the trapping method implies minimal work and
limited chemical exposure (Ahmad et al., 2017;
Baker et al., 2020; Marshall et al., 2017; Ramle et al.,
2005; Stenberg, 2017). Palpably, perceived risk is
a significant antecedent that facilitates oil palm
growers’ readiness toward green pesticide adoption.
In this vein, the 11" proposition is presented as
follows:

Proposition 11: Oil palm planters’ intention to use
green pesticides will be influenced by the minimal
hazards associated with their use in the field

In a study conducted in 2018, MSPO
certification increased oil palm yields by 19%
among Malaysian smallholders compared to
the output pre-certification, thus resulting in an
additional net profit of RM489/ha based on the
average fresh fruit bunch (FFB) price in the year of
2018 (Arshad et al., 2020). The data in this research
are unsuitable for generalization following the
small sample of certified MSPO smallholders due
to low participation in the early stage of MSPO
certification. Nevertheless, multiple avenues are
offered for future studies as MSPO accreditation is
compulsory in the local oil palm sector following
its mandatory implementation in 2020. As MSPO
facilitates planters and oil palm plantations towards
sustainability and profitability following Arshad et
al. (2020), the certification scheme could moderate
attitudes and subjective norms to optimise the green
pesticide adoption among oil palm planters. As
such, the 12* proposition is presented as follows:

Proposition 12: The MSPO plays a role as PBC to
influence the planter’s intention to adopt green
pesticides

Findings and discussion for above mention
propositions are summarized in Table 3.

Figure 2 depicts the conceptual framework or
suggested model for the study, which comprises
components in the TPB that is reflectively related
to each relevant variable. The dotted line reflected
the moderating impact of Perceived Behavioural
Control on Attitude and Subjective Norm, which also
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influenced intention indirectly. This research model
will be assessed by utilising the Partial Least Square-
Structural Equation Model (PLS-SEM) technique.
PLS-SEM is employed for several reasons, but the
most significant is that the model includes second-
order components that affect the TPB and focuses
on theory development and prediction rather than
theory testing, as is advised if Covariance Based-

SEM is used. The interrelationship between all the
variables will simultaneously be modelled using
the SmartPLS software. All constructs are multi-
items and conceptualized as (1) formative for the
first order and (2) reflective for the second order.
Reflective constructs aim to identify measures that
are correlated, have unidimensionality and are
expected to have strong internal consistency.

TABLE 3: RELEVANT LITERATURE AND RE-CATEGORISATION BASED ON TPB

Factors Source Category
Resistance to change (Craig et al., 2014), (Nevin, 1992; Nevin and Grace, 2000), (Oreg, Attitude
2006), (Ozdemir-Giingér and Camgoz-Akdag, 2018), (Dessart et
al., 2019), (George and Zhou, 2001)
Risk tolerance (Trujillo-Barrera et al., 2016), (Grable, 2016), Attitude
(Sharma and Chatterjee, 2021), (Dessart et al., 2019)
Knowledge-EA (Haron et al., 2005), (Ajzen, 2020), (Kalafatis et al., 1999) Attitude
Knowledge-EC (Altin et al., 2014), (Paul et al., 2016), (Ramayah et al., 2010), Attitude

Injunctive norm

Descriptive norm

Signalling motive

Self-efficacy

Green brand knowledge

Perceived costs and benefits

Perceived risks

MPSO

(Singh and Gupta, 2013), (Karatekin, 2014), (Klockner, 2013),
(Mei et al., 2016), (Ferdous Alam et al., 2015), (Meijaard et al.,
2020; Meijaard and Sheil, 2019),(Frank Vogelgesang, 2018),
(Mohd Noor et al., 2017), (Leong et al., 2007), (Lou and Li, 2021),
(Chen and Zhang, 2021), (Dagher et al., 2015), (Malik et al., 2019),
(Eagley, 2013), (Jain and Kaur, 2004), (Kalafatis et al., 1999)

(Dessart et al., 2019), (Harris et al., 2020), (Ajzen, 1991), (Ahn et
al., 2020) (Kalafatis et al., 1999)

(Dessart et al., 2019), (Ahn et al., 2020),
(Kalafatis et al., 1999)

(Nambiappan et al., 2018), (Sundaraja et al., 2020), (Dessart et al.,
2019), (van Dijk et al., 2016), (Kushwah et al., 2019)

(Bandura, 2010), (Dang and Chou, 2019), (Ho et al., 2020)

(Aulina and Yuliati, 2017), (Akdeniz et al., 2013), (Mei et al.,
2016), (Goodwin, 2000), (Joshi and Rahman, 2015)

(Dessart et al., 2019), (Hattie et al., 2020), (Eccles and Wigfield,
2020), (Berger, 2019), (Joshi and Rahman, 2015), (Biswas and Roy,
2015), (Cherian and Jacob, 2012), (Connelly et al., 2011), (Gleim et
al., 2013), (Eze and Ndubisi, 2013), (Weisstein et al., 2014)

(Biswas and Roy, 2015), (Cherian and Jacob, 2012), (Dessart et
al., 2019), (Connelly et al., 2011), (Gleim et al., 2013), (Eze and
Ndubisi, 2013), (Weisstein et al., 2014), (Ezrahovich et al., 2017),
(Xu et al., 2020), (Basantia and Rathore, 2017), (Karunamoorthi,
2012b), (Mobki et al., 2014), (Singh and Singh, 2016), (Ahmad
et al., 2017), (Baker et al., 2020), (Stenberg, 2017), (Sapbamrer
and Thammachai, 2020), (Gunnell et al., 2017), (Lee et al., 2021),
(Sulaiman et al., 2019)

(Arshad et al., 2020), (Singh and Kumaran, 2016), (Standard
MSPO Part 2 (Encrypted). Pdf, 2013; Standard MSPO Part 3
(Encrypted). Pdf, 2013). (Damalas and Eleftherohorinos, 2011;
Kumaran, 2021; Rajmohan et al., 2020; Ye et al., 2013)

Subjective norm

(Ajzen, 1985; 1991; 2020), (Eze
and Ndubisi, 2013), (Liu et al.,
2012), (Gadenne et al., 2011),
(Connell, 2010), (Wang et al.,
2018)

Subjective norm
Subjective norm

PBC

(Ajzen, 1991; 2015, (Bosnjak
et al., 2020), (Bandura, 2010),
(Caputo, 2020), (Ma et al., 2012),
(P. Wang et al., 2014), (Arvola et
al., 2008), (Joshi and Rahman,
2015)

PBC

PBC

PBC

PBC
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Figure 2. Conceptualised research framework for intention to adopt green pesticides among oil palm planters

CONCLUSION

This conceptualization provided the framework of
determinant factors that influence green pesticide
adoption among Malaysian oil palm planters. The
TPB was incorporated into this study following
its well-established concept that indicated power
prediction over human intention or behaviour.
The conceptual paper has included sufficient
information on the feasibility and addressed the
urgency for further development. Despite multiple
breakthrough findings of green pesticides through
research and development, attempts to facilitate oil
palm planter adoption raised questions involving
their intention levels, thus highlighting gaps in
knowledge. This paper has emphasised the crucial
and expanded determinant factors that could
influence oil palm planters’ intentions to use and
the moderating role of government regulations that
could enhance the intention to use green pesticides
among oil palm planters. In this vein, future studies
are necessary to address such questions and test
the conceptualisation through empirical research
that could determine the relative influence of the
determinant factors on the intentions to use green
pesticides. This paper and future empirical research
are expected to benefit key oil palm stakeholders,
signal manufacturers to market sustainable
pesticide products, and catalyse government
bodies or policymakers towards optimal policy
implementations for sustainable and responsible
consumption of pesticides in the oil palm industry.
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