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Abstract: Palm oil production and consumption involve several consequences, the perception of
which are significant factors that influence consumer behavior. The aim of our research is to explore
which health, environmental, or social consequences associated with palm oil influence consumers
most in their behavior to avoid palm oil. We examined the three risk types from two approaches: from
the viewpoint of generally perceived consequences, and the viewpoint of consequences perceived
specifically in relation to palm oil. We collected data through an online consumer survey (n = 336),
and we applied the method of structural equation modeling to achieve our research aim. According
to our results, depending on the approach, all three consequence types influence consumer purchase
intentions. Of them, the perceived effects of palm oil on health have the strongest influence on
consumption intent, followed by environmental damage caused by palm oil production. The effect
of general health consequences show indirect significance through information seeking, which
also indicates the importance of the approach to consequence perception. Indirectly or directly,
only general social consequences influence purchase intent. Our research suggests that companies
developing palm oil-free products could benefit from a label on the product stating their palm oil-free
nature.

Keywords: consumer behavior; green products; palm oil free; structural equation modeling; SEM

1. Introduction

Palm oil is the plant oil with the highest worldwide consumption [1], and its pro-
duction shows an increasing trend [2]. Large-scale production and consumption lead
to numerous negative environmental and social effects, such as deforestation, biodiver-
sity loss, water pollution, exploitation of growers, and child labor [3]. The expansion
of production can be explained by the positive qualities of palm oil, among others its
cheapness, versatile application, and effective rate of yield per hectare [4]. In Hungary,
the rapid spread of palm oil is partly due to a regulation that took effect in 2013 which
limits the maximum quantity of trans fatty acids in food [5]. Following the publication of
the regulation, a significant number of producers modified their production technology or
replaced their previously used fats with palm oil [6]. Palm oil has a unique composition
among fats, therefore it is suitable for many food applications, such as creams, fillings, and
margarine [7]. As Berger [8] summarized, there are several reasons for the success and
widespread use of palm oil beyond those already mentioned: its cost-effective production,
suitability for baking, and its advantage over other vegetable oils in that it can be solid
at room temperature, so it does not need to be hydrogenated, and thus it is trans-fatty
acid-free. It is due to these qualities that the processed food market accounts for about 72%
of palm oil production [9].
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Although palm oil possesses several positive characteristics, there are still products
on the food market that communicate their palm oil-free nature to the consumers. The
question arises if palm oil is an ingredient with many beneficial features from several
aspects, what is it that still encourages consumers to purchase palm oil-free products, and
whether the business practice to communicate palm oil-freeness can be justified. To date,
there are several so far unresearched questions related to consumer familiarity with and
attitudes to palm oil [10], but it is obvious that consumers possess little knowledge about
palm oil-related issues [11–14].

The palm oil industry creates negative associations in consumers [15], thus consumers
may have formed unique negative attitudes and beliefs towards such products, which can
affect their purchasing behavior [11]. We can identify three different risk types associated
with palm oil: impacts on the environment, health, and society [16].

Previous research on the health effects of palm oil has investigated its contribution to
the development of coronary heart disease; however, compared to other oils, the effect of
palm oil on cholesterol levels can be considered neutral [17]. Several studies point out the
health effects of palm oil as the main factor influencing its consumption [18,19]. According
to the results of Verneau and colleagues, it is the alleged detrimental health effects of palm
oil consumption that motivate consumers to avoid products that contain it. It has become
a widely held belief that palm oil-free products are healthier than those containing palm
oil [11,20], even though there is no scientific evidence that palm oil is harmful to health [11].
On the other hand, Aguiar and colleagues [15] argue that consumers may consider palm
oil a natural ingredient, and as such, it may contribute to a healthy life.

In recent years, several studies have investigated different aspects of consumer behav-
ior related to sustainability (e.g., [21–23]) and numerous review articles have summarized
what we have learned so far (e.g., [24–26]). Sustainability and environmental risks are also
an issue highlighted in palm oil-related consumer research. Guadalupe et al. [27] maintain
that the environmental risks accompanying palm oil production are perceived in both
the importing and the producing countries. In their comparison based on Spanish and
Peruvian samples, respondents from both countries viewed the environmental impacts of
palm oil production negatively [27]. The unregulated expansion of palm oil cultivation
poses a serious threat to biodiversity in Southeast Asia [28]. Results show that the more
consumers are familiar with this ingredient and the environmental impact of its production,
the more they intend to reduce consumption [14], and the more they consider palm oil-free
products more sustainable [11].

The third consequence type, the possible negative social effects (e.g., exploitation, child
labor, etc.) are less known to consumers, and thus they are less worried about them than
about the other two risks [16]. At the same time, palm oil consumption indirectly results
in job opportunities in the producing countries, which may thus also develop positive
attitudes in the consumer in that they help the economies of the producing countries by
consuming palm oil [15].

Because of the harmful effects perceived by consumers of palm oil, earlier research
was aimed at reducing or replacing palm oil in food [14,29]. At the same time, researchers
rightly ponder whether consumers pay attention to this product ingredient [12,15,27,30,31]
and whether it influences purchasing or consumer behavior [13]. Due to the functionality
of palm oil, it is a technological challenge to the food industry to replace it with other
fats. The commercially available alternatives for palm oil are based on liquid oils, fully
hydrogenated fats, and different exotic fats like shea butter. Blending these ingredients
could be an opportunity for substitution [32].

2. Aim of Research

The aim of our research is to explore how much Hungarian respondents know about
palm oil, and how they perceive its impact on health, the environment, and the societies
of producing countries. The many technological advantages of palm oil notwithstanding,
a niche market has emerged for palm oil-free products, presumably due to the perceived
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negative effects of palm oil. We also strive to identify the consequence factor with the
strongest influence on consumers to purchase palm oil-free products. To examine this latter
aim, Verneau et al. [19] have already modeled consumer behavior with the statements
we applied, and their research included more indirect relations than what we explored
in our current study. That study did not, however, investigate personal beliefs. That
is, what consumers specifically think about the risks associated with palm oil, how they
perceive their significance. Verneau et al. acknowledged this omission and indicated it as
a limitation of their study. By examining consequences and risk factors in our model in
general, and in relation to palm oil in particular, we sought to answer whether the intention
to purchase palm oil-free products was influenced by problems perceived in general or by
perceptions related to palm oil in particular.

2.1. Hypotheses
2.1.1. Perceived Consequences and Their Impact on Purchase Intent

Sodano et al. [16] identified three risk types (health, environmental and social) as-
sociated with products containing palm oil. Further research has explored consumer
perceptions of these risk types from different perspectives, and how these factors influence
purchase intent [3,11,18–20,30,33,34]. Numerous studies have examined specific problems
arising during the process of palm oil production [3,11,20,30,33] and only a few were based
on the impact of risks perceived in general [18,19,34]. This duality can result in different
outcomes for specific consequences. Our first hypothesis was based on this assumption.

Hypothesis 1 (H1). All three consequence factors, both generally and specifically, directly and
significantly influence purchase intent for palm oil-free products.

Little research has been done on consumer perceptions of the health effects of palm
oil [20]. At the same time, many scholars have investigated the perceptions of its environ-
mental effects [3,14,30,31,33–35]. Some studies compare the effects of these consequences.
Some results show that environmental consequences have a bigger influence on consumer
perceptions [18], while other results show that health consequences do, even if only in-
directly [19]. Yet others show that the two consequence types influence consumers to a
similar extent [12,16].

Several studies have pointed out that consumer knowledge of palm oil is scant [11–14],
and mostly associated with its health and environmental consequences. Meanwhile, con-
sumers have difficulty perceiving social risk, as it carries both positive (e.g., employment,
income generation) and negative (e.g., conflicts, housing conditions) effects [36]. According
to the results of Sodano et al. [16], of the three risk types, social risk worries consumers the
least.

Related to the perceived consequences, we formed the following two hypotheses:

Hypothesis 2 (H2). Of the three consequence factors, health consequences motivate consumers the
most to purchase palm oil-free products, followed by environmental consequences, and finally social
consequences.

Hypothesis 3 (H3). Health and environmental consequences primarily influence purchase intent
directly as perceived in association with palm oil, while social consequences do so in association with
general consequence perception.

2.1.2. The Relationship between Information Seeking and Purchase Intent for Palm
Oil-Free Products

The demand for information and information-seeking are significantly determined by
the perception of specific risks [37]. In relation to health risks, in some scenarios, responsive
individuals are more open to seeking information, whereas “avoidant individuals” are
less open [38]. The relationship between the perception of environmental risk and seeking



Sustainability 2021, 13, 3550 4 of 16

information is more tangible for people who are more exposed to a specific environmental
problem, such as a flood [39]. For more eco-friendly products, providing information is
essential to increasing purchase intent [40]. Available information also plays an important
role in the assessment of the negative and positive impacts of social risk [36].

Information, especially negative information, and emerging consumer beliefs strongly
influence purchase intent [12]. The results of the model of Verneau et al. [19] demonstrated
that information seeking directly influences consumers in their purchase intent, more so
than the consequences.

Hypothesis 4 (H4). Information seeking significantly and positively influences purchase intent
for palm oil-free products.

Hypothesis 5 (H5). Perception of the consequences associated with palm oil influences consumers
to seek information about palm oil more than general risk perception.

Figure 1 illustrates the conceptual model.
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3. Materials and Methods

In this study, we used a quantitative research tool, namely consumer surveys. Hun-
garian respondents were contacted through online social media to complete the survey,
so completing it was voluntary. Respondents gave written consent for their answers to be
analyzed. The surveys were administered from 15 May 2020 through 1 June 2020. Over
this period, we received answers from 336 respondents.

In the first part of the survey, we used Lange and Coreman’s [14] “knowledge scale”
to assess respondents’ familiarity with the environmental, health, and social impacts of
palm oil. In this context, in the second part of the survey, we asked respondents to rate on
a 1–5-point Likert scale how healthy they considered three food products whose palm oil
content was explicitly pointed out to them in the questions to be, how environmentally
harmful they considered products that contain palm oil to be, and how harmful they
thought palm oil production was to the societies of palm oil-producing countries. In the
third part of the survey, we explored attitudes towards palm oil with the help of the scales
devised by Capecchi et al. [18]. Of the 41 items they specified in the scale, we used 31
statements relevant to our research. Finally, we collected respondents’ demographic and
other information, as summarized in Table 1.

Table 1. Respondents’ demographic and other data (n = 336).

Variables
Sample Composition

%

Gender
Male 21.4

Female 78.6

Age group

18–25 yrs 18.8
26–35 yrs 23.2
36–45 yrs 25.3
46–55 yrs 19.6

56 yrs and older 13.1

Completed education

Max. 8 yrs of elementary
school 3.9

Vocational school 16.1
High school certificate 37.8

Tertiary education 42.3

Residence

Capital 26.2
Greater capital area 8.6

Countryside town (not in the
greater area) 50

Village/settlement outside of
the greater area 15.2

Perception of income

Very tight 7.4
Tight 18.2

Average 51.5
Good 20.5

Very good 2.4

Person in the household
responsible for buying

groceries

Respondent 44.6
Other 7.1

Shared 48.2

Household size

1 person 7.4
2 persons 32.7
3 persons 28.0
4 persons 17.0

5 or more persons 14.9
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Data Analysis

To measure attitude statements and knowledge level, we used descriptive statistical
methods.

For the structural equations modeling, we worked with SmartPLS software [41]. To
construct the conceptual model, we used the attitude statements mentioned earlier. The
points of the model were designed based on the categories applied by Capecchi et al. [18].
The focus was on the category “purchase intention,” which we measured with three
statements. Since we constructed a reflective model, we used the consistent PLS algorithm
and the consistent bootstrapping methods in our calculations. Table 2 summarizes the
elements of the model.

Table 2. Items and constructs (based on Capecchi et al. [18]).

Construct and Indicators

Purchase intention

When I have a choice, I buy products without palm oil
I am willing to pay more for products without palm oil

I always tell my friends to buy products without palm oil

Personal beliefs—environment

Reducing palm oil production contributes to curbing deforestation
Reducing palm oil production can help counteract the effects of climate change

Reducing palm oil production can slow down the extinction of many animal species

Personal beliefs—health

Consumption of refined palm oil can be harmful to human health
Consumption of refined palm oil can promote the onset of cancer

Consumption of refined palm oil can promote the onset of cardiovascular disease

Personal beliefs—social

Reducing palm oil production contributes to counteracting exploitation of child labour
Reducing palm oil production contributes to counteracting abuses against plantation workers

Reducing palm oil production contributes to improving working conditions of peasant families in all producing Countries

Environmental attitude

Melting of the polar ice caps may result in a flooding of shores and islands.
Poisonous metals are introduced into the food chain, for instance, via ground water

The world climate will probably massively change if CO2 continues to be emitted into the atmosphere in as huge amounts as it is
now

Over the next several decades, thousands of species will become extinct
Pollution generated in one country harms people all over the world

Consciousness for fair consumption

I only buy a product if I believe that in its production the workers’ rights were adhered to
I only buy a product if I believe that in its production no worker was subjected to forced labour

I only buy a product if I believe that in its production no illegal child labour was involved
I only buy a product if I believe that in its production workers were not discriminated

I only buy a product if I believe that in its production the working conditions complied with the international labour standards
I only buy a product if I believe that in its production the workers were treated fairly or were fairly compensated

Awareness about food-health relationship

Food plays an important role in keeping me in good health
I know which food is healthy for me

My health is determined by the food I eat
I feel I am eating in a healthier way now as compared to three years ago

Information seeking

Over the last six months I have been looking for information on palm oil
I always talk to my friends/relatives about the effects of palm oil consumption

If I read news about palm oil, I try to study it in depth
I know well which brands have eliminated palm oil from their products
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4. Results
4.1. Respondents’ Knowledge about Palm Oil

In the first part of the survey, we used Lange and Coreman’s [14] “knowledge scale”
to assess how much respondents think they are aware of the effects of palm oil on the
environment, health, and the societies of the producing countries.

The results are summarized in Table 3.

Table 3. Respondents’ knowledge about palm oil (n = 336).

Impact on Health Impact on the Environment Impact on Society

Knowledge Scale

% % %
Not at all 16.1 15.5 25.3

Barely 28.3 19.0 27.7
To some extent 38.4 37.8 32.7

Quite well 13.7 21.1 12.2
Very well 3.6 6.5 2.1

The results in Table 3 clearly show that most respondents were not at all, barely, or
only to some extent aware of the effects of palm oil on the environment, society, and health.
Regarding the three consequence types, a higher proportion of respondents thought that
they were not at all aware of social consequences, while they thought they were the most
aware of the impacts on the environment.

4.2. Perception of the Effects of Palm Oil on Health, the Environment, and Society

We examined perceptions of the effects of palm oil on health through products that
contain it because respondents do not encounter palm oil by itself, but they do encounter
products containing it. We asked them how healthy they considered palm oil-containing
bakery, chocolate, and margarine goods to be, as consumers know that palm oil is com-
monly used for their production [34]. We examined the perceptions of the effects on
the environment and society with one question each. The results of these questions are
summarized in Table 4.

Table 4. Perception of the effects of palm oil-containing products on health, society, and the environ-
ment (n = 336).

Effect on Health Effect on the Environment Effect on Society

How concerned are you about the consequences of palm oil containing products?

Margarine Bakery Chocolate

% % %

Not at all 25.9 20.8 23.5 16.4 17.0
Barely 21.7 26.2 23.5 14.0 13.7

To some
extent 27.4 27.4 25.6 16.7 29.8

Quite much 14.0 17.0 17.3 25.3 25.0
Very much 11.0 8.6 10.1 27.7 14.6

Our results show that nearly half of the respondents did not consider palm oil-
containing products to be healthy at all, or considered them to rather not healthy, and only
one in four respondents considered palm oil-containing products to be healthy.

Of the three consequences we examined, respondents were the most divided on the
perception of the effects of palm oil production on society, as they could not assess whether
such a risk existed or not.

Of the three consequence types, respondents considered the effect on the environment
to be the most harmful. Despite low consumer knowledge compared to the other two
consequence types, more than 50% of respondents thought the effect on the environment
to be rather or completely harmful.
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4.3. Attitudes Influencing Purchase Intent for Palm Oil-Containing Products—Structural
Equation Modeling
4.3.1. Construct Reliability and Validity of the Model

We constructed the model with the help of the attitude statements used in the quanti-
tative research phase. The reliability of the model is supported by several indices, such as
Cronbach’s alpha, composite reliability (CR), average variance extracted (AVE), and the
items’ outer loadings. The values of Cronbach’s alpha consistently exceed 0.7, as recom-
mended by the literature [42], and our lowest value was 0.869. The values of composite
reliability must also exceed 0.7 [43], in our study they fell between 0.872 and 0.969. The
values of the average variance extracted (AVE) were between 0.640 and 0.884, also con-
formed to the expected minimum of 0.5 [44]. The outer loading values were between 0.680
and 0.990. Bagozzi and Yi [45] state the expected value to be over 0.7. In social research,
this value often happens to be lower than 0.7 [46]. Hair et al. [47] opine that deleting the
indices with an outer loading of 0.40 through 0.70 is necessary if it results in an increase in
composite reliability. We examined the model without the two statements in question, but
the composite reliability values increased only by one-thousandth. Thus, we kept the two
statements in the model. Overall, based on the indicators presented so far, the reliability of
our model can be considered good.

Table 5 summarizes the construct reliability and validity values.

Table 5. Construct reliability and validity.

Construct and Indicators Outer Loading

Purchase intention (CA = 0.869, CR = 0.872, AVE = 0.696)

When I have a choice, I buy products without palm oil 0.881

I am willing to pay more for products without palm oil 0.867

I always tell my friends to buy products without palm oil 0.749

Personal beliefs—environment (CA = 0.958, CR = 0.958, AVE = 0.884)

Reducing palm oil production contributes to curbing deforestation 0.900

Reducing palm oil production can help counteract the effects of climate change 0.959

Reducing palm oil production can slow down the extinction of many animal species 0.960

Personal beliefs—health (CA = 0.939, CR = 0.938, AVE = 0.835)

Consumption of refined palm oil can be harmful to human health 0.952

Consumption of refined palm oil can promote the onset of cancer 0.901

Consumption of refined palm oil can promote the onset of cardiovascular disease 0.888

Personal beliefs—social (CA = 0.901, CR = 0.908, AVE = 0.772)

Reducing palm oil production contributes to counteracting exploitation of child labour 0.973

Reducing palm oil production contributes to counteracting abuses against
plantation workers 0.946

Reducing palm oil production contributes to improving working conditions of peasant
families in all producing Countries 0.688

Environmental attitude (CA = 0.922, CR = 0.921, AVE = 0.702)

Melting of the polar ice caps may result in a flooding of shores and islands. 0.890

Poisonous metals are introduced into the food chain, for instance, via ground water 0.792

The world climate will probably massively change if CO2 continues to be emitted into the
atmosphere in as huge amounts as it is now 0.734

Over the next several decades, thousands of species will become extinct 0.891

Pollution generated in one country harms people all over the world 0.869

Consciousness for fair consumption (CA = 0.969, CR = 0.969, AVE = 0.838)

I only buy a product if I believe that in its production the workers’ rights were adhered to 0.946

I only buy a product if I believe that in its production no worker was subjected to
forced labour 0.990

I only buy a product if I believe that in its production no illegal child labour was involved 0.946

I only buy a product if I believe that in its production workers were not discriminated 0.869
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Table 5. Cont.

Construct and Indicators Outer Loading

I only buy a product if I believe that in its production the working conditions complied
with the international labour standards 0.838

I only buy a product if I believe that in its production the workers were treated fairly or
were fairly compensated 0.894

Awareness about food-health relationship (CA = 0.888, CR = 0.886, AVE = 0.662)

Food plays an important role in keeping me in good health 0.746

I know which food is healthy for me 0.893

My health is determined by the food I eat 0.782

I feel I am eating in a healthier way now as compared to three years ago 0.826

Information seeking (CA = 0.876, CR = 0.876, AVE = 0.640)

Over the last six months I have been looking for information on palm oil 0.745

I always talk to my friends/relatives about the effects of palm oil consumption 0.893

If I read news about palm oil, I try to study it in depth 0.783

I know well which brands have eliminated palm oil from their products 0.827
(CA = Cronbach’s alpha, CR = composite reliability, AVE = average variance extracted).

4.3.2. Model Fit, Discriminant Validity and Explanatory Power of the Model

To examine the fit of the model, we present the standardized root–mean square
residual (SRMR) and the normed fit index (NFI) values. Hu and Bentler [48] state that an
SRMR value lower than 0.08 shows a good model fit, as does an NFI value higher than
0.95. However, these numbers were not applied as as cutoff values, as the values of these
indicators can vary depending on several factors [49]. According to our results, the model
fit was adequate (SRMR = 0.053, NFI = 0.816). The low NFI value can be attributed to the
relatively small sample, which often causes this index to underestimate the fit [50].

To measure discriminant validity, we present two methods, the Fornell–Larcker test
(Table 6) and the heterotrait–monotrait (HTMT) criterion (Table 7).

According to the Fornell–Larcker test, a specific latent construct must better explain
the variance of its own index than the variance of any other latent construct [51]. As the
results in Table 6 attest, this was true for our model.

The results in Table 7—HTMT criterion—also confirmed that discriminant validity
had been established, as the values obtained were all below 0.9 [52].

The explanatory power of the model is illustrated by the values of R2 and adjusted R2,
as summarized in Table 8. The model explains 59.7% of the purchase intention (adjusted
R2 = 0.596). The model constructed by Verneau et al. [19] explained 46% of purchase
intention, so by expanding on it, we achieved a 14% increase in explanatory power.

4.3.3. Presenting the Results of the Structural Model

To determine the significance level of each correlation and the values of T and f2, we
used bootstrapping (number of subsamples = 5000). Table 9 and Figure 2 show the results.

Based on our model, and similar to the study by Verneau et al. [19], information-
seeking had the strongest influence (H4, ß = 0.340, p = 0.000) on the consumer behavior of
Hungarian respondents in avoiding palm oil. But this effect was not outstandingly high
compared to other direct effects.



Sustainability 2021, 13, 3550 10 of 16

Table 6. Fornell–Larcker test of discriminant validity.

Awareness about
Food-Health Relationship

Consciousness for Fair
Consumption

Environmental
Attitude Information Seeking Purchase Intention Personal

Beliefs—Environment
Personal

Beliefs—Health
Personal

Beliefs—Social

Awareness about
food-health
relationship

0.814

Consciousness for fair
consumption 0.459 0.915

Environmental attitude 0.610 0.415 0.838
Information seeking 0.473 0.426 0.264 0.800
Purchase intention 0.526 0.462 0.434 0.584 0.834

Personal
beliefs—environment 0.520 0.358 0.670 0.322 0.606 0.940

Personal
beliefs—health 0.399 0.317 0.492 0.280 0.605 0.697 0.914

Personal beliefs—social 0.429 0.336 0.586 0.291 0.536 0.805 0.710 0.878

Table 7. Discriminant validity: heterotrait–monotrait (HTMT) criterion.

Awareness about
Food-Health Relationship

Consciousness for Fair
Consumption

Environmental
Attitude Information Seeking Purchase Intention Personal

Beliefs—Environment
Personal

Beliefs—Health
Personal

Beliefs—Social

Awareness about
food-health
relationship

Consciousness for fair
consumption 0.461

Environmental attitude 0.614 0.414
Information seeking 0.466 0.426 0.259
Purchase intention 0.525 0.462 0.429 0.589

Personal
beliefs—environment 0.523 0.356 0.670 0.317 0.603

Personal
beliefs—health 0.400 0.315 0.491 0.276 0.604 0.696

Personal beliefs—social 0.436 0.339 0.591 0.288 0.532 0.812 0.717



Sustainability 2021, 13, 3550 11 of 16

Table 8. Results illustrating the explanatory power of the model.

R2 Adjusted R2

Purchase intention 0.606 0.597
Information seeking 0.298 0.285

Table 9. The results of the structural equation modeling.

Relation
Direct Effect Indirect Effect Total Effect

Cohen’s f2 Supported?
Effect Size T Value Effect Size T Value Effect Size T Value

Awareness about food-health
relationship→ Information seeking 0.381 ** 4.586 - - 0.381 ** 4.586 0.116 Yes

Awareness about food-health
relationship→ Purchase intention 0.117 n.s. 1.509 0.130 ** 3.494 0.246 ** 3.212 0.017 No

Consciousness for fair consumption→
Information seeking 0.268 ** 4.138 - - 0.268 ** 4.138 0.077 Yes

Consciousness for fair consumption→
Purchase intention 0.118 * 2.123 0.091 ** 3.209 0.209 ** 3.548 0.025 Yes

Environmental attitude→ Information
seeking −0.184 * 2.013 - - −0.184 * 2.013 0.021 Yes

Environmental attitude→ Purchase
intention −0.084 n.s. 1.058 −0.062 n.s. 1.943 −0.146 n.s. 1.833 0.008 No

Information seeking→ Purchase
intention 0.340 ** 5.474 - - 0.340 ** 5.474 0.206 Yes

Personal beliefs—environment→
Information seeking 0.082 n.s. 0.723 - - 0.082 n.s. 0.723 0.003 No

Personal beliefs—environment→
Purchase intention 0.261 ** 2.699 0.028 n.s. 0.708 0.289 ** 2.754 0.046 Yes

Personal beliefs—health→ Information
seeking 0.040 n.s. 0.508 - - 0.040 n.s. 0.508 0.001 No

Personal beliefs—health→ Purchase
intention 0.308 ** 4.291 0.014 n.s. 0.497 0.322 ** 4.236 0.108 Yes

Personal beliefs—social→ Information
seeking 0.050 n.s. 0.460 - - 0.050 n.s. 0.460 0.001 No

Personal beliefs—social→ Purchase
intention −0.032 n.s. 0.370 0.017 n.s. 0.447 −0.015 n.s. 0.165 0.001 No

(* p < 0.05, ** p < 0.01, n.s.—non-significant). Model fit: SRMR = 0.053, NFI = 0.816

We hypothesized that all three consequences had a direct and significant effect on
purchase intent (H1). This was supported by the model, but the nature of consequence
perception greatly influences the effect of consequences on purchase intent. In our second
hypothesis, we hypothesized that purchase intention was influenced the most by the health
consequences, followed by the environmental consequences, and the social consequences.
This was supported by our results. Whereas the environmental (ß = 0.261, p = 0.007) and
health consequences (ß = 0.308, p = 0.000) showed a significant effect in the context of the
consequences perceived in relation to palm oil, the social consequences did so in connection
with issues related to the societal problems perceived in general (ß = 0.118, p = 0.034). How-
ever, if we examine them in general, neither the health nor the environmental consequences
showed a significant effect. Thus, our third hypothesis was confirmed.

In addition to direct effects, we also examined the indirect effects of the consequence
factors in our model perceived both in general and specifically in association with palm oil
via information-seeking as mediating variable. We assessed the nature of the mediation
effect based on the types demonstrated by Hair et al. [47]. For health consequences
perceived in general, indirect-only mediation exists. The results summarized in Table 9
show that the direct effect was not significant, but the indirect effect was (ß = 0.130,
p = 0.000). Thus, the perception of the health consequences of food consumption did
not directly influence the purchase intent of palm oil-free products but did influence
respondents’ information-seeking on palm oil. Through this mediating variable, we already
experienced a significant effect (total effect ß = 0.246, p = 0.001). However, for attitudes
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related to general environmental outcomes, there was no significant effect even in this
case, as neither the direct nor the indirect effect (ß = −0.062, p = 0.055) was significant. The
effect of non-palm oil-specific social outcomes was intensified by the mediating variable,
thus complementary mediation exists. However, the thusly emerging total effect was
no longer so important (ß = 0.209, p = 0.000) as in the case of the health risks (ß = 0.246,
p = 0.001). In the case of the environmental and health consequence perceived in relation
to palm oil, we found direct-only nonmediation, as there was a significant effect only for
the direct relationship, and for the social consequences, no significant effect was found at
all (no-effect nonmediation). Whereas two of the risks perceived in general did not have a
direct significant effect on purchase intent, they do have one through information seeking.
Problems specifically associated with palm oil only directly influenced purchase intent for
palm oil-free products, and information-seeking did not mediate it for any of the risks.

Sustainability 2021, 13, x FOR PEER REVIEW 12 of 16 
 

 
Figure 2. The results of structural equation modeling—direct effect sizes. (* p < 0.05, ** p < 0.01, 
n.s.—non-significant). 

Based on our model, and similar to the study by Verneau et al. [19], information-
seeking had the strongest influence (H4, ß = 0.340, p = 0.000) on the consumer behavior of 
Hungarian respondents in avoiding palm oil. But this effect was not outstandingly high 
compared to other direct effects. 

We hypothesized that all three consequences had a direct and significant effect on 
purchase intent (H1). This was supported by the model, but the nature of consequence 
perception greatly influences the effect of consequences on purchase intent. In our second 
hypothesis, we hypothesized that purchase intention was influenced the most by the 
health consequences, followed by the environmental consequences, and the social conse-
quences. This was supported by our results. Whereas the environmental (ß = 0.261, p = 
0.007) and health consequences (ß = 0.308, p = 0.000) showed a significant effect in the 
context of the consequences perceived in relation to palm oil, the social consequences did 
so in connection with issues related to the societal problems perceived in general (ß = 

Figure 2. The results of structural equation modeling—direct effect sizes. (* p < 0.05, ** p < 0.01,
n.s.—non-significant).

Although we hypothesized in our fifth hypothesis that the consequences perceived
in relation to palm oil would motivate consumers more to seek information about it, we
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have demonstrated this effect precisely for the risks perceived in general. That is, even
though respondents know little about the effects of palm oil, they tended to start looking
for information when they perceived one of the three consequences in general.

5. Discussion

In our study, we explored consumer knowledge about the three consequence types—
health, environmental, and social—associated with palm oil, and we assessed the per-
ceptions of these risks. In addition, we used structural equation modeling to examine
whether the three risk types had a stronger effect on palm oil-avoiding behavior if they
were perceived in general or specifically in association with palm oil.

Of the three outcome types, respondents thought they were the least familiar with
social risk, and the most familiar with environmental risk. Only a small proportion of
respondents considered the examined palm oil-containing products to be healthy.

Our research is one of the first to examine the purchase intent for palm oil-containing
products with the method of structural equation modeling, through the three consequence
types associated with palm oil. Information seeking and consumer personal beliefs about
palm oil are also included in our model. The addition of this latter element proved to be
extremely important in exploring the factors influencing purchase intent for palm oil-free
products. All three associated consequences influenced consumers’ palm oil-avoiding
behavior, but a defining aspect is whether we examined a general or a palm oil-specific
risk. The health and environmental outcomes associated specifically with palm oil had
a direct effect on purchase intent, while the environmental and health risks perceived in
general had an effect only through the mediation of information seeking. In the case of
social risk, the model shows the opposite.

Although previous research revealed that the environmental and health effects of
palm oil influenced consumers in their purchase intent related to palm oil [14,18,19], our
results show that these factors only affect consumers if they perceived them specifically
in the context of palm oil. Based on our model, the general and palm oil-specific risk
(total effect) that has the strongest influence on palm oil-avoiding consumer behavior is the
health risk.

6. Conclusions

Palm oil is the most-used vegetable oil used in the greatest amount in the world,
and it is also used in the food industry in many ways due to its beneficial technological
properties. At the same time, the production, processing, and consumption of palm oil
have brought about consumer resentment. Our research aim was to assess which palm
oil-related consequence, whether health, environmental, or social, influenced the purchase
intention to buy palm oil-free products the most.

Based on our results, it has market relevance that a food processing company offering
palm oil-free products communicates this product feature to consumers. This is because
communicating palm oil-freeness gives consumers the opportunity to reduce the negative
consumer feelings associated with the production, processing, or consumption of palm
oil. Given the importance of the health consequence, palm oil-free products should be
positioned among the healthier foods. The communication of individual consequences
can be an important part of the communications of companies developing palm oil-free
products, but it matters which consequences are mentioned. It is important to assess
which general consequence concerns their target group the most: if it is the health or
environmental consequence, then the consumer might be made aware either that the
potentially harmful health effects of this ingredient can be avoided or that it is more eco-
friendly than its palm oil-containing counterparts. As a result of such a statement, these
consumers may already begin to gather more information about palm oil. However, if it is
the social risk, then consumers could be motivated to gather information about such effects
of palm oil production, because it has an impact on consumer behavior only indirectly,
through information seeking.
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7. Limitations and Further Research

Although the explanatory power of the model is already quite high for consumer
research (adjusted R2 = 0.597), further research should explore other factors that may
influence consumers, for example by including the elements of the theory of planned
behavior [53] or the food-related lifestyle model [54,55] and expanding on the model.

Our results suggest that it would benefit food processing companies to place palm
oil-free information or a logo on their products. However, the importance of such a sign
is questionable in an over-communicated environment where consumers already have to
consider a number of factors on the packaging [56]

Our research does not separately address the perception of palm oil coming from
sustainable sources. It would be worthwhile to examine it with the factors influencing
purchase intention used in the present study.

Our study is not based on a representative sample, so further research should test the
model on such a sample, too. Also, our sample was limited to one country, and it would
be important to investigate the importance of the individual factors in an international
comparison.
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