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ARTICLE INFO ABSTRACT

Palm oil is an edible oil with a high yield, various economic benefits, and many diverse uses. However, its
production has led to increased deforestation, the endangerment of several species, and toxic greenhouse gas
emissions. The current study had two aims: (1) to generate a list of palm oil-related pro-environmental beha-
viours (PEB) that general community members in Australia can do; and (2) to identify one or more behaviours
from this list to address in a behaviour-change intervention. Semi-structured interviews with 12 experts (en-
vironmental journalists, conservation scientists and activists) generated a list of 11 potential palm oil-related
PEB. The same experts rated this list in terms of potential effectiveness in reducing the negative environmental
effects of palm oil. A community sample of 300 participants rated the same PEB on likelihood of adoption and
current penetration (i.e., the extent to which they already engage in the behaviour). These scores were integrated
into a behaviour prioritization matrix, which revealed that the most beneficial PEB to target was “purchasing
products containing only sustainable palm oil”. This study is an essential preliminary step in behaviour change
interventional research, and outlines the process of selecting specific consumer behaviour related to environ-
mental concerns. Policy-based implications are discussed.
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1. Introduction

In an era of increased consumerism and global wealth, wide-spread
urbanization and changing lifestyles have resulted in a growing demand
for edible oil, often used in packaged and processed foods (Meijaard
et al., 2018). Palm oil, derived from elaeis guineensis, has gained po-
pularity due to its versatility, high yield, and relatively low production
cost (Meijaard et al., 2018). Originally found in West Africa, the oil
palm crop flourishes in tropical regions. Currently, Indonesia and Ma-
laysia are the world’s largest producers. In 2017-2018, Indonesia was
estimated to produce 36.5 million metric tonnes of palm oil (Wright
and Rahmanulloh, 2017), and this number is projected to reach 60
million tonnes annually by 2020 (World Growth, 2011).

1.1. The palm oil industry and its impacts

The rapid growth in the palm oil industry offered opportunities for
livelihood in these producing developing countries and is a major
source of income for rural communities (Lee et al., 2013). Approxi-
mately 40 per cent of palm oil produced in Indonesia is obtained from
smallholder farms, which are run as family farms (Meijaard et al.,
2018). However, the expansion of oil palm plantations into tropical
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forests in Southeast Asia has been associated with environmental con-
cerns and social conflicts (Koh and Wilcove, 2009; Meijaard and Sheil,
2013; Sheil et al., 2009).

Between 1990 and 2015, almost 25 per cent of Indonesia’s rain-
forests were destroyed (World Bank, 2018), a large proportion of which
is attributed to oil palm farming (Gilbert, 2012; Koh and Wilcove,
2008). Fig. 1 shows the extent of deforestation from 1973 to 2016 in the
island of Borneo (Gaveau, 2017). This deforestation has negatively
impacted the biodiversity in Southeast Asia (Koh and Wilcove, 2008),
and has led to the critical endangerment of several native species, in-
cluding the orangutan, Sumatran tiger, pygmy elephant, and sun bear
(Meijaard and Sheil, 2013). The orangutan is predicted to be the first of
the great apes to face extinction, which may occur within only a few
decades (Wich et al., 2008), as numbers have drastically declined. A 16-
year study (1999-2015) in Borneo, Indonesia, revealed that an esti-
mated 150,000 orangutans had been lost during this period, reducing
the entire population of Bornean orangutans to less than half of the
original number when the study began (Sample, 2018).

The popular slash-and-burn technique to clear forests, in addition to
the draining of peatlands, is linked to increased greenhouse gas emis-
sions (Sheil et al., 2009), specifically carbon-dioxide (Basyuni et al.,
2018; Carlson et al., 2012). This has resulted in Indonesia ranking as
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Fig. 1. Forest cover in Borneo island (Indonesia, Malaysia and Brunei) in 1973 and in 2016 indicating the extent of deforestation. Reprinted from “What a difference
4 decades make: Deforestation in Borneo since 1973,” by Gaveau (2017) (http://www.cifor.org/publications/pdf_files/factsheet/6552-factsheet.pdf). Copyright
[2017] by Center for International Forestry Research (CIFOR), Bogor, Indonesia. Used under Creative Commons Attribution License: https://creativecommons.org/

licenses/by/4.0/.

the third largest emitter of greenhouse gases in the world (Peace, 2007).
The resultant Southeast Asian Haze (affecting not only Indonesia, but
also Malaysia, Singapore, and to a lesser degree the Philippines and
Thailand) from the burning of peatlands has created health risks, par-
ticularly respiratory illnesses, among the locals (Islam et al., 2016;
Varkkey, 2012). In 2015 alone, this haze was responsible for an esti-
mated 100,300 premature deaths in these countries, and the pollution
generated has been estimated to be greater than that emitted by the
entire United States of America (Higonnet et al., 2016).

The loss of forest cover directly and indirectly impacts the people
who depend on these forests. In a large study involving approximately
5400 interviews with residents across over 700 villages on the island of
Borneo, Meijaard et al. (2013) found that local communities rely on
forests for food and medicine, as well as for cultural and spiritual
purposes. Tropical rainforests also have direct environmental benefits
such as reducing the surface temperature, assisting with water reten-
tion, and preventing floods (Meijaard et al., 2013; Wolosin and Harris,
2018). More recent research has revealed that the three main belts of
tropical rainforests (Southeast Asia, Congo basin and the Amazon
rainforests) play an important role in regulating water cycles, and in
turn, global and local temperatures (Wolosin and Harris, 2018). De-
forestation, particularly in tropical peatlands, in addition to the use of
fire to clear land, have been implicated in climate change impacts
(Wolosin and Harris, 2018).

1.2. Potential solutions for the palm oil crisis

Although oil palm agriculture poses immediate threats to the en-
vironment and biodiversity (Wilcove and Koh, 2010), the demand for
palm oil continues to increase. Owing to its efficiency over other oilseed
crops, its penetration into the global economy, and its high profit-
ability, it is impractical to expect the production of oil palm to cease
(Meijaard et al., 2018; Wilcove and Koh, 2010). Researchers have
posited that encouraging sustainability (i.e., sourcing palm oil from
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plantations that have not replaced existing forests) at different levels
(e.g., smallholders, medium to large plantations, companies, retailers
and consumers) constitute promising solutions to the crisis (Meijaard
et al., 2018; Wilcove and Koh, 2010).

The call for sustainability led to the formation of the Roundtable for
Sustainable Palm Oil (RSPO) in 2004, as a non-governmental organi-
zation whose stakeholders include producers, traders, consumers and
investors in the palm oil industry (RSPO, 2018b). While they have been
promoting the use of certified sustainable palm, there are mixed re-
views about their success. Although RSPO certification has indeed re-
duced deforestation, this was mainly seen in plantations that had little
or no forests left within them prior to certification (Carlson et al.,
2018). Further, there appeared to be no significant difference between
RSPO certified and non-certified concessions (i.e., areas allocated by a
government for industrial-scale oil palm plantations) on metrics of
environmental, social and economic sustainability (Morgans et al.,
2018). The RSPO has also been accused of “greenwashing” (Lang, 2015;
Rahmawati, 2014), which refers to “the act of misleading consumers
regarding the environmental practices of a company or the environ-
mental benefits of a product or service” (Zudonya, 2011). Following
this, the RSPO Complaints Panel commissioned a field review and
promised to look into violations (Lang, 2015), although it remains to be
seen if this has been effective at addressing the complaints. Recently,
the RSPO underwent a revision of its Principles and Criteria, addressing
concerns that were raised, and adopting stricter standards regarding
deforestation and the use of fire (RSPO, 2018a). If implemented and
enforced, the revised standard appears to be a promising approach for
reducing deforestation and improving sustainability (Lyons-White and
Knight, 2018).

Changing consumer behaviour has the potential to make a sig-
nificant impact on the environment (Stern, 1999). There is very little
research pertaining to consumers assessing specifically how they might
be able to have an impact on palm oil production or sales. It has been
suggested that boycotting palm oil may be ineffective and produce
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deleterious flow-on effects (Wilcove and Koh, 2010). Some have argued
that consumers can create a demand for sustainable palm oil by placing
pressure on manufacturers and retailers to use palm oil sourced without
deforestation (Meijaard et al., 2018; Wilcove and Koh, 2010). These
suggested strategies are by no means comprehensive. Further, there is
no research available on which of these behaviours (or others) would be
most impactful in addressing this ongoing environmental crisis.

In general, although individuals may be motivated to act pro-en-
vironmentally, they may lack specific knowledge about what they can
do, and/or what would be effective and impactful behaviour (Gardner
and Stern, 2008). To be able to influence the palm oil-related ecological
crisis, it is important to understand the various pro-environmental be-
haviours (PEB) that the general public can employ that may have a
desirable impact in reducing the abovementioned ecological threats.
Lists on effective behaviours to reduce energy usage and water con-
sumption are available (Gardner and Stern, 2008; Inskeep and Attari,
2014), as there are concrete means of measuring use and savings.
However, with respect to concerns like that of the palm oil crisis, ef-
fective behaviour needs to be inferred based on the advice of experts in
the field (McKenzie-Mohr, 2011).

1.3. Community-Based Social Marketing (CBSM)

In his book, Fostering Sustainable Behaviour: An Introduction to
Community-Based Social Marketing, McKenzie-Mohr (2011) proposes a
five-step framework to influence PEB. The first step includes selecting
potential target behaviours based on their relative ability to reduce a
specific environmental problem. This is done by creating a behaviour
prioritization matrix (BPM) based on: 1) the extent to which the be-
haviour will solve the identified problem (effectiveness), 2) the like-
lihood that members of the target population will adopt the behaviour
(probability); and 3) how regularly people already engage in that be-
haviour (penetration). This formula (effectiveness X probability X in-
versed penetration (maximum possible penetration — observed pene-
tration) = total weighted impact) allows researchers to rank each
potential target behaviour in terms of its impact on the problem at hand
(McKenzie-Mohr, 2011). McKenzie-Mohr (2011) argues that targeting
behaviour solely on effectiveness alone may be unsuccessful. If the
target audience indicates a low likelihood of engaging in a highly ef-
fective behaviour, behaviour change might be unlikely, requiring larger
efforts with fewer results. It is also important to gauge the existing
frequency with which people engage in the desirable behaviours. If
there exists a relatively high level of penetration, there is little scope for
further change (McKenzie-Mohr, 2011). Subsequent steps in the CBSM
framework include identifying barriers and benefits to the target be-
haviour, and designing, evaluating and implementing an intervention
accordingly (McKenzie-Mohr, 2011). The utilization of an impact-like-
lihood matrix has been demonstrated in a case study on water man-
agement behaviours, with particular relevance to policy decision
making (Kneebone et al., 2017) and the BPM has been applied in
prioritising behaviours with reference to wild dog management (Please
et al., 2017). The present study aimed to extend the use of the BPM to
palm oil-related PEB.

Therefore, the current study had two aims: the first was identifying
a list of palm oil-related PEB that a large number of individuals can do,
followed by identifying a target behaviour out of this list, based on
effectiveness, probability, and penetration. The process undertaken to
address these aims is described below in two parts.

2. Method
2.1. Preliminary semi-structured interviews
A qualitative research design was adopted to identify potential PEBs

that the general public would be able to perform in order to reduce the
negative ecological impact of the expanding palm oil industry.
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2.1.1. Participants

Twelve participants, whose experience in the field of interest ranged
from 4 to 35 years, were interviewed. Three participants were en-
vironmental journalists, one of whom was involved with consumer-re-
lated research for the RSPO. One participant was formerly heading
research in international forestry and is currently working as a strategy
consultant in crop-related deforestation. Six participants were con-
servation scientists, working in orangutan conservation, landscapes,
sustainable agriculture and policy-related decision-making, out of
which one had moved on to become a chief sustainability officer at a
large conglomerate that owns palm oil plantations. Two participants
were activists who run not-for-profit organizations. One of them works
towards the protection and conservation of the Leuser ecosystem (one
of the world’s most biodiversity-rich tropical rainforest in Indonesia),
while the other works to promote consumer awareness and action.
Participants have been involved with issues related to palm oil in
Indonesia, Malaysia, Papua New Guinea, Columbia, England, and
Australia. Four of these experts are native to palm oil-producing
countries, while five others had spent between 2 to 30 years in these
producer countries.

2.1.2. Procedure

Experts were identified based on internet searches and media re-
ports of and by individuals who are actively working with reference to
the palm oil crisis. Emails were sent out explaining the research and
requesting participation. Participants who consented were interviewed
via Skype. Interviews were semi-structured, ranged from 25 to 60 min,
and were audio-recorded for later transcription and analysis. Data were
collected on the participant’s background, his/her involvement in the
palm oil crisis, and the person’s opinions on what effective palm oil-
related PEB are possible for the general public. Six interviews were
done via video calls, while the other six were done with audio only,
owing to inconsistent internet connectivity on the participants’ end. All
the interviews were transcribed verbatim, after which they were sub-
jected to a basic thematic analysis (Braun and Clarke, 2006).

2.1.3. Ethics

The study was approved by the Human Research Ethics Committee
of the University of New England (Approval No. HE18-184) and in
compliance with the recommended research ethics procedure. All par-
ticipants signed a written informed consent agreement prior to parti-
cipation.

2.2. Expert and community surveys

A quantitative research design utilizing surveys was adopted in
order to compute a BPM of palm oil-related PEB, utilizing potential
effectiveness, the probability of adoption and existing penetration of
the behaviours suggested by the experts in the preliminary semi-
structured interviews.

2.2.1. Participants

Two sets of participants were recruited for the expert and commu-
nity surveys. The “Experts” group consisted of the environmental ex-
perts that had been interviewed in Part 1 of this research. Out of the 12
original participants, 11 provided consent to be contacted for a follow-
up survey. From this, 9 experts anonymously completed the survey. The
“Community” group consisted of 300 participants (150 women, 149
men, 1 gender unspecified) from Australia, sourced using a survey
panel from Qualtrics™" an online database, and survey administrator
(Qualtrics, 2019). Participants’ ages ranged from 18 years to 87 years,
with a median age of 45 years. Most participants (84%) indicated that
they had completed Year 12 and/or tertiary or trade qualifications.
Seven per cent of the participants were full-time students, 52% were
working (employed full-time, part-time) and 22% reported being re-
tired.
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2.2.2. Measures

Two surveys were designed, one for each group of participants. For
the “Experts”, the survey required participants to rate the effectiveness
of 11 palm oil-related PEB (obtained from the preliminary semi-struc-
tured interviews) in reducing the negative ecological effects associated
with palm oil production, under the assumption that most Australians
would adopt the behaviour. Their ratings were on an 11-point scale,
where 0 not at all effective and 10 extremely effective.
Participants were also requested to provide any further suggestions, if
any, and rate these as well, and comment on whether any of the listed
PEB would negatively affect smallholders.

For the “Community”, participants rated the same list of palm oil-
related PEB on penetration - how often the participant has engaged in
the desired behaviour in the past 12 months (an indication of frequency
of the behaviour on an 11-point scale, where 0 = never and 10 = 10 or
more times) and probability - how likely the participant is to engage in
the behaviour during the next 12 months (on an 11-point scale, where 0
not at all likely and 100 = extremely likely, with an interval of 10
points). Additional questions assessing the extent of awareness and
concern about the environmental impacts of palm oil production in
Southeast Asia were also included, requiring a rating on a 5-point scale
(0 = not at all aware/concerned; 4 = extremely aware/concerned).

2.2.3. Procedure

Given that the “Experts” had already been informed of the survey
when they had completed their initial interviews, an email with an
anonymous survey link was sent out to them. After providing consent,
they were requested to complete the short survey; a timeframe of one
month was provided. No personal data were collected. “Community”
participants were recruited through Qualtrics™ online panel (Qualtrics,
Provo, UT). On providing consent, participants completed the survey.
Qualtrics™ screened out participants who provided partial responses, or
were below 18 years of age. A soft launch with 30 participants was
initially done, after which the median time taken was calculated.
Participants whose response times were below one-third of this median
(less than or equal to 62s) were automatically screened out as well.

2.2.4. Statistics

Basic descriptive statistics were calculated from the two data sets.
From the survey administered to the “Experts”, the average effective-
ness rating for each item was computed. In the same manner, from the
survey administered to the “Community”, the average probability and
penetration rating for each item was computed. These were in-
corporated into the formula Effectiveness X Probability X Inversed
Penetration (Maximum Penetration — Observed Penetration), to pro-
duce a weighted impact score (McKenzie-Mohr, 2011). Although not
part of the initial aim, gender differences were examined (independent
samples t-test). Additionally, correlations and multiple regression ana-
lyses were conducted on key items.

2.2.5. Ethics

The study was approved by the Human Research Ethics Committee
of the University of New England (Approval No. HE18-283) and in
compliance with the recommended research ethics procedure.

3. Results

The twelve expert interviews yielded several palm oil-related PEB
that the general public in Australia can perform. Saturation of ideas was
reached by the tenth interview and hence data collected ceased after
two additional interviews. Table 1 summarizes all the suggestions of
palm oil-related PEB and potential barriers, which were subsequently
utilized in the expert and community surveys.

Participants also shared their experiences and perspectives on the
palm oil crisis. All of them emphasized that environmental problems,
such as this one, are fraught with complexities and rarely is there a
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single optimal solution available. A key message that repeatedly
emerged was the danger of vilifying palm oil, emerging from an in-
complete understanding of the complex variables involved in this crisis.
Campaigns in Western countries have focussed on the plight of or-
angutans, using an emotion-triggering narrative to motivate avoiding
products with palm oil. However, governments in Indonesia and
Malaysia view oil palm expansion as economically beneficial and per-
ceive efforts that discourage palm oil use with suspicion. There is a
growing belief by these producer countries that they are being unfairly
persecuted by developed countries who may have ulterior motives in
promoting other vegetable oils. While highlighting only the orangutan
is an oversimplification, there was concern that excessive information
might serve to confuse people, which may lead to inaction.

Given its presence in more than half the products we find on su-
permarket shelves, the dependence of local farmers on this crop in
Southeast Asia, and oil palm’s high yield (as compared to all other
oilseed crops), all participants believed that working towards sustain-
ability holds the solution for the crisis. Some participants noted that
those who strongly criticize the certification path to sustainability have
failed to offer viable alternate solutions or suggestions. Another parti-
cipant reported that pressure to ban palm oil would only serve to
alienate and discourage those who are working towards sustainability.
Therefore the entire list of potential palm oil-related PEB (except one —
avoid or reduce consumption of manufactured food products that
contain palm oil) is based on the goal of working towards palm oil
sustainability.

All participants mentioned the RSPO and the consensus (except for
one participant) was that it was better than nothing, although re-
spondents acknowledged several barriers and the lack of current visible
results. In interviews, the RSPO has been referred to as “sub-optimal”
and “far from being a perfect process”. Participants believed that im-
provement was essential for the RSPO, but cautioned against the di-
chotomous perspective that the RSPO was “terrible and completely
untrustworthy” or that it is “excellent”. Some experts suggested that
supporting the RSPO would strengthen it and assist advancement,
highlighting that compared to other industries (e.g. soybean, beef),
palm oil seems to be making the most progress. One expert, whose
research highlighted the RSPO’s limited effectiveness, emphasised that
there have been “positive constructive discussions” between her re-
search team and the RSPO, “because we all want the same thing”. In her
experience, the RSPO has been receptive to constructive feedback,
utilizing it to further strengthen its principles and criteria. Another
participant was one of the founding architects of the RSPO, although he
also acknowledged that he has been a vocal critic of the same. He re-
ported that only about 20% of oil palm companies were members of the
RSPO, and it is possible that the remaining 80% are perhaps responsible
for most of the ill-effects on the environment. However, one participant
in particular had a strong opinion that RSPO facilitated “green-
washing.” She believed that it was a broken system, upon which new
policies were trying to be built. All participants believed that certifi-
cation alone likely did not hold the complete answer. The advent of
better monitoring technology (like Global Forest Watch) is hoped to
assist improved transparency and monitoring regarding the supply
chains in the industry, which may enhance trust in sustainability cer-
tification schemes.

Given the list of suggestions and complexities expressed, the survey
data were utilized to identify which palm oil-related PEB would be most
beneficial to target. This was based on the behaviour’s effectiveness in
reducing negative ecological effects, having the highest probability of
being adopted, and having an existing low penetration in the general
public. Table 2 provides information on all these values, including the
weighted impact score obtained by multiplying effectiveness, prob-
ability and inversed penetration.

Based on the BPM, the behaviour most beneficial to target was
purchasing products that contain only sustainable palm oil, thereby
encouraging the market for sustainable palm oil. The behaviour with
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Table 1
Suggestions of Palm Oil-Related PEB and Potential Barriers.
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Palm Oil-Related PEB

Potential Barriers

As a Citizen
Educate oneself about the palm oil issue and its complexities, so as to have a non-biased perspective; share this
knowledge with friends and family.

Write/Talk to politicians and local governing representatives about the country’s sourcing of sustainable palm
oil, for example, to encourage the national government to put a procurement policy in place, or utilize the
country’s foreign aid policy in a way to put pressure on local governments to enforce sustainability and
traceability in their respective countries.

Write/Talk to politicians and local governing representatives about informative labelling on all products that can
be purchased at a grocery store or supermarket, specifically labelling sustainable and unsustainable palm oil.

As an Activist
Join an NGO/activist/advocacy group that is working in the field of sustainable palm oil, or reducing the adverse
impacts of the expanding palm oil industry.

Become involved with the RSPO - assisting in making their standards stringent, and working towards achieving
them.

Write petitions to manufacturers, requesting them to switch towards sustainable sources of palm oil.

As a Consumer
Avoid products from companies that do not explicitly state that their palm oil is sustainable — as much as
possible, purchase products using sustainable palm oil.

Avoid or reduce consumption of manufactured food products that contain palm oil (e.g. some types of
chocolates, biscuits, crisps, etc.)

Speak/Write to local retailers, expressing concerns about unsustainability - request them to ensure that products
on their shelves legitimately source only sustainable palm oil.

As an Investor and/or Philanthropist

Make donations to NGOs/organizations working in this field.

Check whether your bank is financing / supporting companies that continue to have unsustainable practices with
respect to oil palm — put pressure on them to be more discerning with their investments.

Ensure that personal investments do not support companies and manufacturers that source unsustainable palm

Complexity of the issue and its different facets
Risk of vilifying palm oil

Time-consuming

Time-consuming

Lack of easy accessibility

For a lay person, follow-up may be difficult

Time-consuming
Lack of easy accessibility
For a lay person, follow-up may be difficult

Time-consuming

Requires a higher level of commitment and capacity to get
involved

Time-consuming

Requires a higher level of commitment and capacity to get
involved

May not be possible at an individual-level — would need to be
done as part of an organization

Time-consuming

Politics and landscapes make traceability difficult

Time-consuming to read the labels

Labels do not always provide sufficiently accurate information
Insufficient options of products containing sustainable palm
oil

Products containing sustainable palm oil tend to be more
expensive

Lack of trust regarding the sustainable logo/label

Lack of motivation

Time-consuming

For a lay person, follow-up may be difficult

Insufficient options of products containing sustainable palm
oil

Products containing sustainable palm oil tend to be more
expensive

Must have the financial capacity to do so
Time-consuming

Must have the financial capacity to do so
Time-consuming to do the research

oil.

Information may not be easily available (lack of transparency)
Must have the financial capacity to do so

the second highest total weighted impact was divesting or not investing
in companies that produce or make use of unsustainable palm oil. While
experts rated writing to manufacturers to request that they use only
sustainably produced palm oil in their products as having a high ef-
fectiveness, this had the least probability of being adopted. Avoiding
food products containing palm oil (e.g., certain types of biscuits, cho-
colates, crisps, etc.) had the highest likelihood of being adopted, but the
least perceived effectiveness in reducing ecological harm and the least
inversed penetration (i.e., relatively more community participants re-
ported that they already engage in this behaviour, so observed pene-
tration was already high).

Awareness and concern about the environmental impacts of un-
sustainable palm oil production in Southeast Asia were positively cor-
related to all the probability and penetration items (ranging from
r=.204 tor =.672, p < .001). Two multiple linear regression ana-
lyses were conducted to predict the existing penetration and the like-
lihood of purchasing products containing only sustainable palm oil,
based on awareness and concern. Together, awareness and concern
explained 33% of the variance (R =.576, R®=.332, adjusted
R? = .327) in current sustainable palm oil purchasing behaviour (pe-
netration), and 46% of the variance (R = .679, R> = .461, adjusted
R? = .458) in respondents’ projections that they would engage in sus-
tainable palm oil purchasing behaviour in the future (probability).
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Further, awareness emerged as a stronger predictor, accounting for
10% of the unique variance in penetration, and 17% of the unique
variance in probability. A summary of both regression analyses is pre-
sented in Table 3.

Age showed small but significant negative correlations with most
probability and penetration items (r = -.119 tor = -.278,p < .05).
The younger the age, the more likely individuals were to indicate
higher penetration and likelihood. However, with respect to the prob-
ability of avoiding foods containing palm oil, the correlation with age
was not significant (r = -.039, p = .497). There were no significant
gender differences observed on the probability and penetration items.
However, women reported being significantly more concerned about
the environmental impacts of palm oil production in Southeast Asia; t
(297) = -2.28; p = .023.

4. Discussion

The present research aimed to generate a list of palm oil-related PEB
that the general community in Australia can engage in, followed by
identifying a target behaviour out of this list based on effectiveness,
probability, and penetration. Eleven potential palm oil-related PEB
were identified, out of which “purchasing products containing only
sustainable palm o0il” received the highest weighted impact score.
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Table 2

Behaviour Prioritization Matrix (BPM).

Expert Online Survey ~Community Online Survey

Palm Oil-Related PEB

Total Weighted Impact

Inversed Penetration (0-10)

Probability (0-10)

Effectiveness (0-10)

214.89

7.60
8.87
7.40
7.60
9.08
8.63

3.74
2.37
3.24
3.07
1.64
2.25

7.56
7.22
6.22

5.11

Purchasing only products that contain sustainable palm oil.

151.78

Divest or not invest in companies that produce or make use of unsustainable palm oil.

149.13

Discussing the negative environmental impacts of unsustainable palm oil production with family and friends.

119.23

Seeking information (internet, NGO campaign materials) regarding the negative environmental impact of the palm oil industry.

Writing to manufacturers to request that they use only sustainably produced palm oil in their products.

117.49

7.89

112.23

5.78

Donating money to a local or international organization (e.g., Greenpeace or the World Wildlife Fund) seeking to reduce or eliminate

unsustainable palm oil production
Contacting a local representative to request that Australia introduce tighter restrictions on the import of unsustainably produced palm oil

111.59

8.85

1.83

6.89

products.
Contacting a local representative to request compulsory labelling to enable consumers to easily distinguish between products containing  6.56

106.22

8.80

1.84

sustainably and unsustainably produced palm oil.
Requesting local retailers and/or supermarkets to not stock products containing unsustainably produced palm oil

Avoiding food products containing palm oil (e.g., certain types of biscuits, chocolates, crisps, etc.).

91.11

9.13
6.85
9.14

1.76
4.05
1.65

5.67
2.89
5.22

80.18

78.72

Volunteering with a local or international environmental organization (e.g., Greenpeace or the World Wildlife Fund) that work on issues

related to unsustainable palm oil production.
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Table 3
Predicting the penetration and probability of purchasing products containing
only sustainable palm oil from awareness and concern.

Dependent Predictors B 95% CI for B B r s
Variable _—
LB UB
Penetration Awareness 1.076** .763 1.390 .447 .563 .10
Concern .389 .086 .691 167 .479 .01
Probability Awareness  1.53 1.223 1.848 574 .540 17
Concern .389* .065 713 140 .697** .01
* p=.01.
** p <.001.

The interviews with experts highlighted the complexities inherent in
the palm oil crisis, and confirmed that banning palm oil products was
not an optimal or desirable solution (Lyons-White and Knight, 2018;
Wilcove and Koh, 2010). These echo findings in the International Union
for Conservation of Nature’s (IUNC) report on ‘Oil Palm and Biodi-
versity’ (Meijaard et al., 2018). Encouraging sustainability was re-
commended by almost all experts, which is consistent with earlier
findings (Meijaard et al., 2018; Wilcove and Koh, 2010). Although there
are mixed opinions about the RSPO as a standard of sustainability
certification, other certification standards in palm oil such as the In-
donesian Sustainable Palm Oil (ISPO) and the Malaysian Sustainable
Palm Oil (MSPO) have been deemed to be less credible in terms of
environmental protection (Hidayat et al., 2018; Schouten and Bitzer,
2015). At present, hard evidence supporting the RSPO’s effectiveness is
lacking (Carlson et al., 2018; Morgans et al., 2018), but the RSPO has
indicated that it is open to receiving constructive feedback to improve
certification validity (Schouten and Glasbergen, 2011, 2012). It is
hoped that the enforcement of their revised Principles and Criteria
(RSPO, 2018a,b) will encourage the industry to evolve more sustain-
ably into the future (Lyons-White and Knight, 2018).

Previous research has highlighted the roles of growers, producers,
manufacturers and retailers and how they can work towards improving
sustainability (Wilcove and Koh, 2010). However, the current study
focussed on how members of the community can engage and contribute
towards this issue. Using the BPM (McKenzie-Mohr, 2011), the palm
oil-related PEB with the highest total weighted impact score was pur-
chasing products that contain only sustainable palm oil, which is a
consumer behaviour. The global demand for certified sustainable palm
oil is reported to be less than the supply, which is problematic, but can
be improved when consumers drive the demand for sustainable palm oil
(Lyons-White and Knight, 2018; Schouten and Glasbergen, 2012). It is
likely that much of this purchasing behaviour would concern food
products, as 80-90 per cent of palm oil produced is used for human
food consumption (Shimizu and Desrochers, 2012).

The suggestion of placing pressure on manufacturers and retailers to
use only sustainably sourced palm oil (Wilcove and Koh, 2010) had a
high potential effectiveness. However, this PEB was judged as least
likely to be adopted by the community participants, and therefore
would not be the first behaviour to target (McKenzie-Mohr, 2011).
Further, one expert mentioned that people in the general community
may not have the capacity to follow-up after complaints are made, to
ensure that companies adhere to commitments. Therefore, this beha-
viour can be classified as ‘hard but effective’ (high effectiveness but low
probability; Kneebone et al., 2017) and can be addressed at a later
stage. It has been suggested that promoting ‘catalytic’ or ‘wedge’ PEBs
that are simple and relatively easy (e.g., environmentally-friendly
purchasing behaviour) can precede more effective and potentially dif-
ficult steps (Thggersen and Noblet, 2012). Targeting PEB in this man-
ner—taking into consideration effectiveness, probability and pene-
tration—increases confidence that interventions will have the desired
outcome (McKenzie-Mohr, 2011).

Awareness about the negative environmental impacts of the
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unsustainable palm oil industry in Southeast Asia explained a relatively
large amount of unique variance in the probability and penetration of
the target behaviour. Knowledge about an environmental issue, pos-
sible actions and their consequences, has been identified as a significant
factor in a seminal meta-analytic study on PEB (Hungerford and Volk,
1990). Concern about environmental issues has also been highlighted in
several studies (Elgaaied, 2012; Schultz, 2000), although it is not al-
ways a good predictor of environmental responsibility or purchase
choices (Mainieri et al., 1997; Young et al., 2010), which was also re-
flected in the current study.

4.1. Implications

These findings have several policy-level implications, as the experts
have identified potential barriers that might be beyond an individual’s
control which could prevent him or her from purchasing products that
contain only sustainable palm oil. The most apparent barrier is in-
sufficient information on labels, which can prevent consumers from
making informed choices. In Australia, palm oil need not be specifically
labelled and can be subsumed under the generic term 'vegetable oil'
(FSANZ, 2017). An application to label palm oil owing to its negative
ecological effects was rejected on the grounds that palm oil did not
impact the adequacy of supply, quality or the safety of food, and that
international environmental issues were beyond the scope of the Food
Standards Australia New Zealand’s objectives (FSANZ, 2008). Visible
labels describing whether palm oil is present or absent, and further
whether it has been sourced sustainably, can assist consumers to make
more informed purchases. Further, there are not many options for
products that contain sustainable palm oil. One of the experts suggested
that the Australian government could consider putting procurement
policy in place. In 2012, the United Kingdom government put forth a
statement on sustainable palm oil, where they committed to achieving
100 per cent sourcing of credibly certified sustainable palm by 2015
(Defra, 2017). While this has not been fully achieved yet, considerable
progress has been made, thus increasing the country’s sourcing of sus-
tainable palm oil (Defra, 2017). Finally, as the definition of ‘sustainable
palm oil’ is open to much debate (Defra, 2017; Wilcove and Koh, 2010),
working towards a comprehensive, widely-accepted definition would
enhance work in the area of sustainability.

4.2. Limitations

Ratings on the potential effectiveness of specific behaviour on re-
ducing the negative ecological effects of the unsustainable palm oil
industry were obtained solely from expert ratings. While objective in-
formation on current carbon emissions, tree cover loss and forest fire
occurrences related to the palm oil (Carlson et al., 2012, 2018) can be
obtained, there are no concrete data available on how the identified
PEBs might influence rates of deforestation or greenhouse gas emis-
sions. In the absence of this information, reliance on expert ratings is
the recommended approach (McKenzie-Mohr, 2011). Further, efforts
were taken to minimize potential biases in responses by recruiting ex-
perts from diverse backgrounds, including journalists, scientists, acti-
vists, and those involved directly with the palm oil industry.

Second, the ratings of probability of adoption and penetration ob-
tained from the community surveys may be subject to social desirability
effects, providing inflated estimates relative to actual behaviour
(McKenzie-Mohr, 2011). Nevertheless, given these ratings were used to
compare the likelihood of adoption and frequency of engagement
across all suggested PEBs, any systematic inflation effects should not
impact the relative ranks of the Total Weighted Impact scores.

4.3. Conclusions

In conclusion, effectively addressing the palm oil crisis requires a
nuanced understanding of the complex trade-offs involving economic,
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social and environmental needs. If a majority of consumers restricted
their purchases to products containing only sustainable palm oil, this
would incentivise plantations and producer countries to adopt sus-
tainable practices. Future research should examine the barriers and
drivers of consumer purchasing behaviour of sustainable palm oil
products, and investigate behaviour change interventions aimed at in-
creasing the adoption of such practices. Further, utilizing the BPM to
select target PEB can ensure that resources are allocated more effec-
tively, by targeting those behaviours that are most likely to have the
desired impact on specific environmental concerns.
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