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A B S T R A C T   

The global decline in wild fish has given impetus to the rapid growth of seafood produced by aquaculture, as well 
as of farmed fish (FF). Although product knowledge is directly linked to fish consumption, continuous asym
metric information leads to consumer ambiguity and confusion regarding their knowledge of farmed fish. 
However, ambiguity tolerance (AT) and confusion avoidance (CA) as personal and relevant socio-economic 
factors positively affect fish consumption. Despite such potential of these factors, little research has investi
gated if the personal and socio-economic factors are associated with consumers’ value perception of FF 
knowledge. Therefore, this study analyses the effects of AT, CA and socio-economic factors on consumers’ 
acquisition of knowledge of farmed fish. A total sample of 1041 households from the two major Bangladeshi 
urban areas of Dhaka and Chittagong were interviewed using a structured questionnaire. The data were analysed 
employing exploratory factor analysis and the ordered probit regression model. The findings reveal that AT 
affects FF knowledge positively and significantly but that CA does not. Individuals with a high level of fish 
consumption and who do their fish shopping personally are more likely to gather FF knowledge. However, those 
who buy fish from the supermarket and are members of an environmental organisation are not interested in 
doing so. The findings also lead to significant managerial implications for improving ways to develop substantial 
factors to increase FF knowledge and the consumption of such fish, which will benefit consumers and the 
aquaculture industry.   

1. Introduction 

As they provide essential polyunsaturated fatty acids, calcium, an
tioxidants, minerals, vitamins, and protein, fish and fish products are 
considered to be one of the key functional foods [1]. Consumers eat such 
food for utilitarian and nutritional value. The utilitarianist characteris
tics of the products encourage consumers to find out more about them 
[2]. Therefore, identifying consumers’ knowledge and understanding 
their preferences for fish products are crucial for increasing fish con
sumption [3,4]. As the world population grows and the public health 
authorities recommend consuming more fish, demand and consumption 
frequency have increased. It is anticipated that fish consumption will 
continue to rise due to the ongoing growth in the population [5]. While 
fish consumption has increased because of its nutritional value and 

dietary characteristics, population growth, pollution, overfishing, and 
ocean acidification have dramatically reduced wild fish stocks [6]. 

However, scientific progress and human interest have given birth to 
an alternative forms of aquaculture products (e.g., fish farming) to 
supplement wild-caught fish and help meet the additional demand [7]. 
In such farming, fish are fed marine oil to increase their polyunsaturated 
fatty acid and its composition, giving an extended range of functional 
fish [1]. Being a rich source of functional food, the aquaculture sector is 
growing continuously. However, despite its rapid expansion, the sector 
is still at a relatively early developmental stage and be steered in a 
favourable direction [8]. If fisheries want to accelerate overall aqua
culture development and their enhancement programme, they need to 
obtain knowledge concerning consumer awareness, including biology, 
profitability, and environmental aspects [8]. Therefore, the emerging 
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fisheries and aquaculture industry should provide opportunities to adapt 
production and product development according to consumers’ wishes. 
On the one hand, consumers are interested to know about FF attributes 
in terms of their hedonic characteristics. On the other hand, fisheries 
need to generate knowledge of consumers’ awareness of FF to develop 
the product and production process. 

Consumers’ perceived value plays a crucial role in developing FF 
products and the production process [9]. Such perceptions depend on 
consumers’ attitudes and beliefs about FF and aquaculture products. 
However, these attitudes are dynamic and may change, depending on 
product information and the level of consumers’ knowledge. Secondly, 
consumers’ knowledge plays an important role in their fish 
decision-making process [9]. Therefore, it is vital to understand con
sumers’ perceived value and knowledge of FF in order to be aware of 
their buying intentions and to develop FF and production systems. 
Several authors [10] have discussed the link between product attribute 
preferences and consumer values. The literature also demonstrates that 
individual factors can be useful in predicting green and healthy behav
iour [11,12]. Consumers’ usage and prior experience, product famil
iarity and eating habits can lead to their perceive value of product 
knowledge [13,14]. 

However, information uncertainty regarding aquaculture markets 
makes consumers confused about FF, whereas subjective knowledge 
strengthens their purchase intention and objective knowledge helps 
reduce their confusion [7]. Confusion avoidance (CA) has become more 
apparent as consumers face ever-growing levels of decision-relevant 
knowledge in their purchasing environments [15]. Verbeke et al. 
(2007) [16] include such confusion as one of the principal dilemmas in 
developing the global FF market. In fact, both consumers’ AT and CA as 
personality factors have been associated with their behaviour during 
decision-making processes [17]. Such findings indicate that to create a 
positive attitude towards FF, consumers’ personality variables such as 
CA and AT are crucial for perceiving relevant knowledge. Consumers 
with low AT require more information than those with a higher level 
[18]. Similarly, CA requires substantial knowledge of a particular 
product [19]. 

Though FF is the most prevalent strand in current fish food studies 
regarding consumers’ acceptance and willingness to pay (WTP) [20,21], 
attitudes towards it deteriorate when environmental matters arise [22]. 
Unfavourable media coverage, information gaps, and ambiguous 
farming processes have affected consumers’ perception of FF [23] and 
led to associated ambiguity [20]. Consumers face an ambiguous situa
tion because of conflicting or insufficient information, which they are 
unable to appropriately structure or interpret [24]. In parallel with the 
research on ambiguity tolerance (AT) as measured by self-report, 
behavioural measures of AT have been using frequently in economics 
and decision theory [25]. In addition to ambiguity, there could be 
misconceptions due to intentional mis-selling by suppliers, with conse
quent distrust amongst consumers of the methods used in aquaculture 
production [26]. The Confusion over’ product ingredients [27] and poor 
knowledge of their health consequences [28] can also lead to consumer 
confusion. 

During the last three decades, the production, consumption, and 
export of fish and aquaculture in Asia have grown significantly [29]. 
Thailand, China, India, the Philippines, Indonesia, and Bangladesh are 
the main countries involved in the aquaculture industry [30]. The 
world’s largest flooded wetland and the third largest aquatic biodiver
sity are located in Bangladesh, which greatly facilitate both the capture 
and culture of fish [29]. The country was also ranked third for inland 
open range fresh water capture production and fifth for global aqua
culture production in 2017 [31]. Furthermore, aquaculture is expected 
to continue rising in the country and now provides around 50% of the 
total fish supply to the market for direct human consumption [32]. 
However, the sector in Bangladesh is still at a preliminary stage 
compared to the farming of poultry and other livestock [7]. The move
ment from extensive to intensive production methods and a rise in the 

imbalance of realistic and media-based information on the intensive fish 
farming aquaculture process has resulted in anxiety and negatively 
affected consumers’ fish product awareness. Therefore, an understand
ing of the determinants of FF knowledge is relevant in terms of both 
demand and supply. The outcomes of the study, which address the in
fluence of customers’ AT and their CA with regard to FF knowledge, 
could be crucial in increasing such knowledge; helping the aquaculture 
industry in their decision-making, and formulating aquaculture product 
development policy. 

Despite evidence of the more likely significant role of consumers’ AT 
and CA in explaining their perceptions and involvement in eating sea
food, little research has been conducted which examines the effect of AT, 
CA, and socio-economic variables as influencing factors in framing 
knowledge of FF. Therefore, this study aims to fill this knowledge gap. 
To achieve its objective, this study examines the effects of the two 
relevant personal factors, namely consumers’ AT and CA, on their 
perceived knowledge of FF and the aquaculture industry. The study also 
assesses the impacts of consumers’ socio-economic factors on the level of 
their perceived knowledge of FF. To help achieve the aim of the study 
and the associated analysis, data were obtained from 1041 households in 
Dhaka, the capital city, and Chittagong, the main commercial capital 
city, of Bangladesh. The respondents were asked to complete a ques
tionnaire that included statements regarding their perceived knowledge 
of FF, and their AT and CA personality traits. A mixed method was used 
to develop the variables and analyse the effect and relationships be
tween them, involving exploratory factor analysis (EFA) and ordered 
probit (Oprobit) regression modelling. 

The remainder of the article is structured as follows. The second 
section provides the theoretical framework and introduces the concep
tual background, while the data and methods are defined in the third 
section. The fourth section analyses the findings and presents the dis
cussion. In the final section, the conclusion includes the key findings, 
drawbacks of the study, and recommended lines of future inquiry. 

2. Theoretical framework 

In 2016, the world’s total fish harvest was 171 million tons, of which 
around 88% was used for direct human consumption [31]. Global fish 
food consumption grew at an annual average rate of 3.1% from 1961 to 
2017, almost double that of the annual world population growth rate 
(1.6%) over the same period [33]. Presently, in order to contribute a 
higher share of fish protein, the production of aquaculture has been 
increasing. It is currently one of the fastest-growing animal-farming 
sectors globally, having grown steadily since 1990 and is projected to 
exceed 109 million tonnes by 2030 [31]. It is also expected to supply 
60% of the food needs produced by aquaculture by 2030, compared to 
the existing 52% [31]. 

Developing markets have shown steady growth in production and 
consumption in the global fish food economy, particularly in Asia [34]. 
As an emerging South Asian economy, Bangladesh has become the 
fourth largest fish producing economy globally [35,36] with an exten
sive coastline and a delta system that feeds the large volume of capture 
and culture fisheries. The economy enjoys rich inland waters and river 
systems with great potential for wild fish and aquaculture [32]. Almost 
2% of the country’s total export revenue comes from the inland fisheries 
sector [37], with more than 17 million people, including approximately 
1.4 million females, relying on it for their incomes through fisheries, 
aquaculture, fishery management and processing [38]. Most impor
tantly, the inland aquaculture industry contributes more than 55% of the 
total seafood output in the region [37]. In this way, fisheries and 
aquaculture play an important role in satisfying animal protein needs 
and improving consumers’ socio-economic status. 

Aquaculture is the agriculture of various aquatic creatures, including 
fish, under controlled conditions for all or part of their life cycle [39]. It 
can take place in inland freshwater, and coastal and marine areas, 
including tanks, ponds, lakes estuaries, rivers, bays and the open sea 
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[40]. As a major industry, the sector promotes global food and nutrition 
sustainability by helping to alleviate hunger and enhance social 
well-being for millions of people around the world [41]. While public 
concerns and awareness of production processes, food quality and pro
tection, health effects, food security, sustainability and animal welfare 
have contributed considerably to the growth of the industry [42,43], 
there is still ambiguity and confusion among consumers regarding the 
taste and quality of farmed fish [44]. Excessive information or the 
limited number of reliable sources may cause confusion related to 
various factors, such as the nutritional benefits, availability, and use of 
antibiotics to prevent infection and breed and grow FF [16]. Such in
formation and sources are effective for knowledge transfer regarding 
consumers’ attitudes and fish purchase intention [7]. Those with the 
most effective use of all the information sources related to fish had the 
highest intention to consume it [3]. 

The literature reveals that psychological, personal and socio- 
economic factors affect individuals’ behaviour [45]. Causal ambiguity, 
confusion, knowledge observability, absorptive capacity, and shared 
understanding are significant knowledge-related predecessor factors for 
substantial knowledge transfer [46], and influence consumer percep
tions [47]. A diversity of terms has been used concerning psychological 
factor attitudes towards ambiguity, including tolerance and/or intoler
ance of ambiguity [24,48,49]; tolerance of ambiguity [50]; and ambi
guity tolerance [49]. Studies also show that AT as an emotional and 
perceptual personality factor could predict individuals’ behavioural 
features in ambiguous situations [24,51]. The concept of AT is appro
priate for experimental and cognitive outcomes [52] and is treated as a 
property of both organisations [53] and national cultures [54], so has 
attracted research in various branches of psychology [51]. Because AT is 
associated with psychological well-being [55], it moderates the impact 
of marketing knowledge on consumer confusion [56]. 

The confusion caused can result in goal avoidance, a negative atti
tude and delegation of purchase responsibility [57]. The concept of 
‘consumer confusion’ and the variables that contribute to a confusing 
environment lead to an avoidance approach [27,58]. For instance, 
consumers want to receive balanced information regarding FF (positive 
valence) and to avoid asymmetric information (negative valence), 
which constitutes an approach–avoidance conflict. Such conflict is 
experiential and has been described as consisting of two related parts: 
the unwillingness to remain in contact with knowledge, and the action 
taken to alter the events that elicit consumers [59]. Because of infor
mation asymmetry, many customers face confusion when buying farmed 
fish [60]. Although augmented information may create confusion, cus
tomers with balanced information will be in a position to avoid this [44]. 
To solve such approach-avoidance conflict, information confusion 
should be reduced [61], with personality variables such as AT and CA 
encouraging consumers to perceive balanced information or knowledge 
[46]. 

Several avenues are open for the investigation of the association 
between AT and other traits and personalities [62]. As the confusion 
caused can result in goal avoidance [58], and customers’ risk evasion 
develops brand trust and reliability [63], we believe that CA may be 
caused by a generally positive attitude towards product learning. 
Therefore, prior product knowledge can affect consumers’ perceived 
capability to search for the perceived value of further knowledge [64]. 
Nevertheless, they vary in their connection with information and 
perceived knowledge of fish safety and quality [65], meaning that their 
perceived value of AT and CA affects their perceived knowledge as the 
explanatory factors. Despite these effects of increased AT and CA, rela
tively few studies exist on the ambiguity and confusion concept; in 
particular, the sources of ambiguity and confusion and the ideas of AT 
and CA to which the aquaculture sector should pay attention are 
understudied. Although the level of consumers’ perceived knowledge 
regarding fish depends on antecedent personality factors and 
socio-economic variables, there is a wide gap between what occurs with 
regard to FF knowledge antecedents and consumers’ perceived 

knowledge. Therefore, this study examines the effects of AT and CA, 
including socio-demographics, on consumers’ FF knowledge. 

Socio-economic factors such as economic variation, educational 
attainment and farming experience significantly affect farmers’ knowl
edge regarding the hiring of labour for their farms [66]. In addition, 
socio-economic variables, namely involvement in federal programs to 
transfer income, total water zones, and production in tanks and ponds, 
are significant factors contributing to producers’ likelihood of selling 
fish [67]. The literature also shows that age, education level, gender, 
income, place of residence, taste, health, nutrition, and convenience are 
key determinants of fish-eating behaviour [68–70]. Several studies have 
shown that gender and income [71,72] and product-related variables, 
including the frequency level of consumption [73], also play crucial 
roles in such behaviour [74,75]. Furthermore, fish-eating is also influ
enced by diverse variables such as the socio-economic context, the 
personal health status of consumers, overall food consumption patterns, 
and various attitudinal dimensions [76]. 

3. Materials and methods 

3.1. Sample and data collection 

The survey covered household respondents in Dhaka, the main 
capital, and Chittagong, the commercial capital, in Bangladesh (see 
Fig. 1). The per capita consumption of fish in both cities is the highest in 
the economy [77]. In addition, people living there are better educated 
and richer than the rest of the nation [78], so they were appropriate 
subjects for our exploration of the FF knowledge status of an emerging 
market. Consequently, we expected that the consumers’ AT and CA 
values in the two cities would be significant for Bangladeshi fish market 
segmentation in order to establish whether AT and CA as possible per
sonality traits affect consumers’ perceived FF knowledge. 

Employing a structured and formal questionnaire (see Appendix A), 

Fig. 1. Black shading indicates the study area (Source: Hoque & Myrland [79]).  
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we interviewed the participants in Bengali, the local language. Random 
sampling techniques were used to identify the sample, with the field
work conducted from November 2, 2019 to February 21, 2020. Before 
collecting the data, a pre-test survey was performed on 28 subjects from 
Dhaka and 23 from Chittagong to ensure that they understood the 
questions and that there were no issues with semantics or calculation 
[80]. As no major obstacles were found, it was agreed to keep the same 
language and procedures for the final version. The primary respondents 
were aged over 21, and responsible for buying fish and taking care of 
what the other household members ate. Each interview took on average 
15 min. The objective of the study and the concepts of ‘consumer 
confusion’ and ‘consumer ambiguity’ were detailed in a motivational 
letter and Cheap talk. Among the total of 1048 respondents, seven were 
omitted because of insufficient social and demographic data, meaning 
the final number of active respondents was 1041 (Dhaka 551 and 
Chittagong 490). The main statistical methods used in the research were 
descriptive analysis, EFA, and the Oprobit model. SPSS version 26.00 
was used for the factor analysis, and STATA version 17.00 was used for 
the Oprobit analysis. 

3.2. Questionnaire and measures 

The statements in the questionnaire were tailored according to the 
perspectives of the fresh form of farmed fish, i.e. fresh farmed fish (FFF), 
AT, CA, and the socio-demographic variables. The opening section 
explained the concepts of ‘ambiguity and ‘confusion’. The respondents 
were first asked to read about the two concepts, and were then requested 
to rate the statements relating to AT, CA, and FFF knowledge. The sec
ond section recorded the socio-demographic information of the re
spondents. The statements and items were based on the literature review 
and measured the variables of consumers’ perceived FFF knowledge, AT 
and CA. A seven-point Likert rating scale was used to assess the degree of 
agreement with the statements, ranging from ‘Strongly Disagree’ (1) to 
‘Strongly Agree’ (7). Low scores, therefore, indicated a low level of 
agreement, and high ones a high level. 

First, the study adapted the AT scale developed by Budner [24], with 
participants asked to rate five statements assessing their individual AT 
perceptions. They were asked to indicate their feelings based on a series 
of items/statements such as “It is more fun to tackle a complicated 
problem than to solve a simple one.” The framework covered con
sumers’ perception of the joy of living; tackling personal issues; agreeing 
not to mind being different and original; the inability to know how 
complicated things really are, and being comfortable with a lack of in
formation. Second, the CA scale was adapted from the study of Schwe
izer et al. (2006) [81]. To develop the construct, six statements were 
presented, through which CA was measured based on norms such as 
novelty, variety, complexity, conflict, comfort, and reliability. For 
example, the respondents were asked to rate items such as “I prefer food 
with a label to food without a label”. Third, the respondents’ de
mographics and product-related data and information were collected to 
measure their socio-demographics. 

Fourth, the study adopted the perceived knowledge scale of Hoque 
et al. [60]. To develop the product knowledge scale, FFF were divided 
into two classes: whole (FFF in general) and single (a specific FFF spe
cies). These groups were then sub-classified into three levels: assess
ment, rating and comparison (see Table 1). Finally, participants were 
asked to rate six (two × three) statements to create the FF knowledge 
scale. 

As recommended by Pallant [82], the study followed a two-step 
process, as has been operationalised in recent studies [7]. Therefore, 
multiple measures needed to be used to establish the suitability of re
spondents’ data for analysis before the factors were extracted. 
Kaiser-Meyer-Olkin (KMO) and Bartlett’s Sphericity Test [83] are the 
most accepted measures in this regard. The overall KMO index varies 
between 0 and 1; for factor analysis, 0.50 is considered to be adequate 
[84]. Bartlett’s Test of Sphericity should be significant for factor analysis 

to be appropriate (p < 0.05) [84]. Table 2 reports the results. The KMO 
test reached 0.764, thus ensuring adequate sampling. A significant value 
p < 0.01 was also obtained in the Bartlett Sphericity Test, which con
firms a high probability of the data factorability being accurate, 
consistent with other studies [82]. 

EFA was run after obtaining a satisfactory result to assess the 
convergent validity of the proposed constructs and to confirm the factor 
loadings based on the previous literature [85]. The EFA considered three 
items related to AT, four to CA and three to FFF knowledge. Each of the 
constructs had eigenvalues greater than one (Table 3), explaining 
62.50% of the total variance. The mean values of the three factors for AT 
and the four for CA were then calculated for use as explanatory vari
ables. Of all the ten items, the standardised regression weights (λ) were 
well above the suggested threshold level of 0.50 [85], indicating that 
they were significant for the corresponding latent constructs. Cron
bach’s alpha (α) [86] was used to evaluate the internal consistency. 
Table 3 also shows that in line with Hair et al. (2009) [87], each of these 
three item and construct components fulfilled the minimum cut-off 
value of Cronbach’s alpha, with more than 0.60 being achieved. It is 
recommended that Cronbach’s alpha is greater than 0.70. In addition, 
we also checked for composite reliability [88] to observe if there were 
values considerably above the 0.70 level [89]. The values of composite 
reliability (ρ) were also in line with the recommended standard. 
Furthermore, for each construct the average variance extracted (AVE) 
[88] value was well above 0.50, thus demonstrating the convergent 
validity of each construct [89]. 

As Fornell and Larcker [88] suggest, the AVE of each factor is con
trasted with the corresponding correlations between the respective 
constructs to assess the discriminant validity. Table 4 shows that all the 
extracted variances were more higher than their corresponding square 
correlation (r2), which means that each construct was exclusive and that 
there was no issue of multicollinearity in the dataset. Therefore, 
discriminant validity is also verified. 

Convergent validity, discriminant validity, and face validity were 
performed to check the construct validity. Convergent and discriminant 
validity were verified when individual perception approves the face 
validity of whether a specific construct assesses the intended measure, 
while face validity was verified by the theoretical analysis discussed in 
this section and the details provided in Tables 3 and 4 Therefore, it can 
be concluded that there was a reasonably good match between the 
observed data and the model. 

Finally, as consumers’ perceived knowledge is central to the study, 

Table 1 
Taxonomy-based farmed fish knowledge scale.  

Type Particulars Statement 

Whole Assessment To fulfil dietary requirements, obtaining vitamins by eating 
fresh farmed fish is more important to me than searching 
for fresh wild fish. 

Comparison Genetically-engineered fresh farmed fish is not as 
nutritious as fresh wild fish. 

Ranking The best thing about fresh farmed fish is its availability. 
Single Assessment Pangas (Pangasius) is the most economical of all fresh 

farmed fish. 
Comparison The next cheapest fresh farmed fish, I think, would be 

tilapia (Oreochromis niloticus). 
Ranking The fat content of fresh farmed ‘rui’ (Labeo rohita) is not 

harmful in terms of calories.  

Table 2 
Kaiser–Meyer–Olkin (KMO) and Bartlett’s test of sphericity.  

KMO and Bartlett’s Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.764 

Bartlett’s Test of Sphericity Approx. Chi-Square 2719.958 
Degree of Freedom (df) 45 
Significance Level (sig) 0.000  
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their knowledge of farmed fish was classified into various levels to gain 
in-depth insights. The seven-point Likert scale ranged from 7, strongly 
agree, to 1, strongly disagree. The mean and standard deviations of 
reliable and valid measurements were used to categorise the re
spondents’ perceived knowledge of farmed fish into three groups: low, 
medium, and high. The overall form to classify this knowledge was as 
follows:  

where X‾ is the mean of farmed fish knowledge, and SD is the standard 
deviation. To determine the factors that influence perceived knowledge, 
the response variable calculated above was then regressed on the AT, 
CA, and a set of socio-economic variables, using the Oprobit model 
described below. 

3.3. Econometric model 

Since the response variables of main interest, the factors that 
determine consumers’ perceived knowledge (at three levels), had an 
ordinal categorical nature, to analyse such polychotomous response 
data, the Oprobit model was employed. For the model, let: 

y* = x′

iβ + εi…(1)

When an intercept coefficient is considered in the model, εi is nor
malised to a zero value [89], meaning that εi is normally distributed with 
zero mean and unit variance. When y* is the dependent variable that 
indexes the level of households’ perceived knowledge, X is a vector of 
parameters to be estimated I and ε is the error term. The responses of 
these categories are thus observed when the underlying continuous 
response falls in these three intervals as: 

y= 1 if y* < μ1  

= 2 if μ1 < y* < μ2  

= 3 if y* > μ2… (2)

The μ′s are unknown threshold parameters to be estimated with β. 
These determine the estimations for the different observed values of y* 
and can be interpreted as intercepts in equation (1). Therefore, the 
probabilities for each of the observed ordinal responses (1, 2, 3) will be 
given as: 

prob (Y = 1)=P(Y* < μ1)=P(x
′ β+ ε< μ1)= ∅ (− x

′ β)…(3)

prob (Y = 2)= ∅ (μ1 − x′β) − ∅ (− x′β)…(4)

prob (Y = 3)= 1 − ∅ (μ1 − x′ β)…(5)

For the above probabilities, the corresponding marginal effects of the 
changes in the explanatory variables are: 

∂prob(Y = 1)
∂x

=∅(− x′β)β…(6)

∂prob(Y = 2)
∂x

= [∅ (μ1 − x′β) − ∅ (− x′β)]β…(7)

∂prob(Y = 3)
∂x

= [∅ (μ1 − x
′

β)]β…(8)

The Oprobit analysis then tests the model fit by examining the fit 
indexes and criteria. The model’s log-likelihood = − 788.1282, and the 
pseudo R2 = 0.0631. In addition, the probability of the model likelihood 
ratio χ2 (16) = 106.16 was 0.000, which is lower than the recommended 

Table 3 
Measurement model.  

Constructs and Items λ α ρ Eigenvalue AVE 

Ambiguity Tolerance (AT)  0.618 0.795 2.932 0.563 
Often the most stimulating 

people are those who do 
not mind being dissimilar 
and original. 

0.772     

People who demand a ‘yes’ 
or ‘no’ answer do not know 
how complex things really 
are. 

0.752     

Many of our most significant 
decisions are based upon 
inadequate information. 

0.727     

Confusion Avoidance (CA)  0.843 0.834 1.996 0.681 
I enjoy troubleshooting, 

which can create 
confusion. 

0.854     

I think the violation of 
products’ trademarks is 
the origin of the 
probability of confusion. 

0.842     

I expect to see farmed fish 
species with common 
names in all markets. 

0.838     

I prefer food with a label to 
that without one. 

0.764     

Farmed Fish Knowledge (FFK)  0.665 0.811 1.322 0.592 
The good thing about fresh 

farmed fish is its 
availability. 

0.835     

Pangas is the cheapest fresh 
farmed fish. 

0.806     

The next cheapest fresh 
farmed fish, I think, would 
be tilapia. 

0.654     

Note(s): λ – standardised regression weights; α – Cronbach’s alpha; ρ – composite 
reliability; AVE – average variance extracted. 

Table 4 
Descriptive statistics and correlations among the latent constructs.  

Statement/Item Mean SD AT FFK CA 

Ambiguity Tolerance (AT)* 4.69 1.51 0.563 0.051 0.014161 
Farmed Fish Knowledge (FFK)* 5.71 1.09 0.225 0.681 0.026896 
Confusion Avoidance (CA)* 3.87 1.44 0.119 0.164 0.592 

Note: As measured on a seven-point Likert scale. The diagonal values signify 
AVE. The lower diagonal value denotes the correlation between the constructs, 
whereas the upper diagonal values signify the squared correlation between the 
constructs. 

Y*(Knowledge)〈

Y = ​ 1 ​ if ​ mean ​ scale ​ scores ​ < ​ (x ​ − ​ SD)

Y = ​ 2 ​ if ​ (x ​ − ​ SD) ​ < ​ mean ​ scale ​ scores ​ < ​ (x ​ + ​ SD)

Y = ​ 3 ​ if ​ mean ​ scale ​ scores ​ > ​ (x ​ + ​ SD)
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level of significance of 0.010 (the p < 0.01). Consequently, it is estab
lished that the model fits the data. 

4. Results and discussion 

Table 5 shows the sample demographics and socio-economic vari
ables. Most of the participants (69.30%) were male and 53.20% had 
children aged between 1 and 16. The respondents’ average monthly 
income was BDT 47,630 (USD 1 = BDT 85), reflecting Bangladesh’s 
middle-class income category, ranging between $2 and $20 per day 
[82]. The mean number of each respondent’s family members was 
almost five. The respondents had an average of almost 14 years’ edu
cation. The descriptive figures indicate that 60.80% personally shopped 
for their family members; 58.40% were self-employed; 54.10% 
consumed fish several times a week; and 60.20% bought fish from the 
wet markets (see Table 5). The figures summarising these demographic 
and socio-economic factors are consistent with recent studies in 
Bangladesh [7,30]. 

The study predicted the impact of AT, CA, and socio-demographics 
on consumers’ perceived FF knowledge by employing the Oprobit 
model, which is frequently used in economics and marketing research 
[90]. We interpreted the estimated Oprobit parameters shown in 
Table 6. The outcomes show the effects of the consumers’ personal and 
socio-demographic variables on their farmed fish knowledge. 

Ambiguity tolerance significantly impacted consumers’ perceived FF 
knowledge. This outcome is consistent with previous studies [17,91], 
which report that AT positively and significantly affects FF knowledge. 
Hence, up to a certain level, consumers are comfortable with the con
flicting direction of the production process and multiple demands for the 
product. The role of AT as an antecedent of FF knowledge is established 
by the hypothesis, demonstrating that consumers prefer ambiguous 
prospects when making decisions [92,93]. Second, although a positive 
link between CA and FF knowledge is shown, confused consumers 
choose to acquire the appropriate FF knowledge insignificantly, as the 

average level of confusion faced by them in their purchase intention is 
not the same as that they experienced during the response time [94]. The 
study by Hoque et al. (2021) [60] found that a high level of perceived CA 
does not affect the intention to purchase farmed fish. As AT influences 
CA positively, this study supports the hypothesis that firms’ strategy of 
increasing the level of AT could help improve CA. Alternatively, con
sumers may follow strategies to reduce their confusion in order to in
crease their perceived product awareness [95] and they tend to increase 
product familiarity to reduce product-related uncertainty [96]. 
Furthermore, fisheries can take initiatives to encourage confused con
sumers to follow salespeople’s recommendations and clarify fish buying 
goals. 

Amongst the various socio-economic variables, doing fish shopping 
personally significantly and positively affected knowledge of the prod
uct. Individuals with higher fish consumption and who do their fish 
shopping personally are more likely to gather FF knowledge. This 
finding implies that consumers have a physical interaction with the FF 
product. As product knowledge is positively associated with shoppers’ 
search effort [97] and ongoing searchers appear to be vital elements in 
the marketplace [98], shoppers wish to experience products physically 
before making a purchase [99]. Secondly, those who eat a large quantity 
of fish are more likely to prefer to perceive have knowledge of farmed 
fish. Generally, frequent fish consumption makes consumers aware of 
food security. As this cannot be achieved without food safety, in order to 
know about fish safety, consumers need to have a keen interest in 
receiving and learning more about food safety-related information about 
FF. In addition, the wet markets are less supervised; over 60% of the 
sampled consumers buy fish from these, which provide less information 
to buyers than supermarkets. To find the required fish traceability in
formation, customers who buy fish from wet markets consider FF 
knowledge to be important. 

Table 5 
Demographic profile of the sampled households.  

Sample size (households) 1041 

Age (mean ± SD) 40.92 ± 13.39 
Gender (%) 
Male 69.30 
Female 29.10 
Did not want to specify 01.60 
Income in BDT (‘000s) (mean ± SD) 47.63 ± 30.29 
Children (aged 1–16) in household (%) 
Yes 53.20 
No 46.80 
Number of family members (mean ± SD) 4.68 ± 2.35 
Education in years (mean ± SD) 13.88 ± 3.85 
Profession (%) 
Job holder 41.60 
Self-employed or other 58.40 
Do food shopping personally for the family (%) 
Yes 60.80 
No 39.20 
Overall fish eating (%) 
Less than once/month 3.20 
Once/month 2.20 
Several times/month 17.80 
Once/week 9.30 
Several times/week 54.10 
Daily 13.40 
I buy fish from (%)  
Wet market 60.20 
Supermarket 07.40 
Both markets 32.40 
Registered membership of an environmental organisation (%) 
Yes 14.20 
No 85.80 

Note: BDT 85 = 1 USD; SD = Standard Deviation. 

Table 6 
Effect of ambiguity tolerance, confusion avoidance and socio-economic factors 
on perceived FF knowledge in the ordered probit model.  

Variable Coefficient S.E. z- 
ratio 

95% Conf. 
Interval 

Ambiguity tolerance 0.261*** 0.044 5.87 [0.174, 0.348] 
Confusion avoidance 0.034 0.037 0.91 [-0.039, 

0.107] 
Age 0.003 0.003 0.98 [-0.003, 

0.009] 
Male 0.254 0.299 0.85 [-0.333, 

0.842] 
Female 0.221 0.305 0.72 [-0.377, 

0.819] 
Income − 0.250 0.213 − 1.17 [-0.669, 

0.168] 
Years of education − 0.010 0.010 − 1.01 [-0.030, 

0.009] 
Children in family 0.008 0.077 − 0.12 [-0.160, 

0.142] 
Number of family members 0.002 0.016 0.13 [-0.029, 

0.034] 
Personally does fish shopping 0.189** 0.082 2.30 [0.028, 0.350] 
Low fish consumption − 0.092 0.181 − 0.51 [-0.447, 

0.262] 
High fish consumption 0.216*** 0.086 2.51 [0.047, 0.385] 
Job as profession − 0.018 0.077 − 0.24 [-0.171, 

0.133] 
Shops at wet market 0.110 0.085 1.94 [-0.056, 

0.277] 
Shops at supermarket − 0.437*** 0.158 − 2.76 [-0.749, 

− 0.126] 
Membership of environmental 

organisation 
− 0.270*** 0.109 − 2.49 [-0.488, 

− 0.058] 
N = 1041 Pseudo-R2 = 0.0631, LR χ2 (16) = 106.16, Prob. 

(χ2) = 0.0000; Log likelihood = − 788.12825 

S.E. = Standard errors; ***p < 0.01. **p < 0.05. *p < 0.1. Parameter estimates 
from ordered probit regression model. 
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Alternatively, shopping at supermarkets significantly negatively 
impacts consumers with higher FF knowledge. Customers are more 
exposed to supermarket-specific information than in wet markets. Su
permarkets display information regarding vitamin, mineral and sugar 
levels to encourage consumers to use such nutritional information 
[100]. Environmental organisation membership negatively affects con
sumers with lower-level FF knowledge. This indicates that individuals 
who are members of environmental organisations are confident that 
they already have the required knowledge regarding FF, which may help 
them make appropriate decisions about aquaculture products and the 
environment. Therefore, they are more likely to reject a high level of 
information about FF. Such a conclusion is consistent with the study by 
Smythe & Brook (1980) [101]. Finally, consumers’ age, gender, income, 
education, profession, number of family members, low frequency of fish 
consumption and presence of children in the family do not significantly 
influence perceived FF knowledge. 

The classifications of knowledge into low, medium and high levels 
effectively reflect the concept of prior product knowledge [102]. 
Accordingly, we categorised the dependent variable, FF knowledge, into 
high, medium and low groups; Oprobit can be an accurate prediction 
technique in such a categorical situation [103]. As the response vari
ables which determine consumers’ perceived FF knowledge (low, me
dium or high) are of an ordinal categorical nature, the AT and CA 
personality trait and socio-demographics impacts on perceived knowl
edge (low, medium or high) were assessed with the marginal effects in 
the ordered probit analysis (see Table 7). The outcomes revealed that 

ambiguity tolerant consumers were less likely to gain a low or medium 
level of knowledge. Such behavioural outcomes support the robustness 
of the findings of the regular Oprobit model provided in Table 6 and 
indicate that such consumers are highly interested in having a high level 
of FF knowledge. In addition, consumers who eat fish very frequently 
and shop for it themselves are less likely to display a low or medium 
level of knowledge, meaning they are only interested in having a high 
level of such knowledge. On the contrary, the environmental organisa
tion member and those who shop for fish at supermarkets are confident 
enough to understand and interpret FF attributes. Therefore, they are 
more likely to have a low level of FF knowledge. 

5. Conclusion, implications and future research directions 

While the literature widely supports the role of product knowledge in 
strengthening consumers’ buying decisions, few studies have been 
conducted to explain the effect of such knowledge. Following this line of 
thought, this study has examined the impact of two farmed fish food 
knowledge antecedents, ambiguity tolerance and confusion avoidance, 
together with relevant socio-economic factors. The scope of the research 
was the growing aquaculture industry in the emerging market of 
Bangladesh. The research questions were posited based on existing 
theories and the outcomes of previous studies and answered accord
ingly, with analysis of the survey data. The survey was conducted using a 
direct interview approach with a standardised questionnaire. We 
explored different items suggested by the literature to assess ambiguity 
tolerance, confusion avoidance, and farmed fish knowledge. We then 
utilised exploratory factor analysis to discover the factor structure and 
subsequently form the latent variables with reliable and valid state
ments. These statements were only employed in calculating the inde
pendent and dependent variables. The ordered probit regression 
assessed the impact of ambiguity tolerance, confusion avoidance, and 
socio-economic factors on the three categories (low, medium and high) 
of farmed fish knowledge. 

It is concluded that a higher level of ambiguity tolerance amongst 
consumers can positively influence their perceived knowledge of farmed 
fish. However, their preference for avoiding confusion does not signifi
cantly or positively impact on gaining FF knowledge. In relation to 
socio-economic factors, we found that a high level of fish consumption 
and personal fish shopping positively influenced the level of knowledge 
acquisition about farmed fish and that shopping in the supermarket and 
environmental organisation membership negatively and significantly 
influenced it. Such findings indicate that behavioural market segmen
tation significantly affects perceived knowledge of farmed fish, whereas 
the influence of demographics is insignificant. If demographic market 
segmentation is inadequate to analyse such knowledge, marketers 
should focus more on geographic (country, city, urban, climate) and 
psychographic market segmentation (personality traits, attitudes, life
styles, beliefs, motivation, values etc.) in order to enhance consumers’ 
perceived knowledge of farmed fish. The findings contribute to the 
literature by establishing the influence of two personality traits, namely 
ambiguity tolerance and confusion avoidance, in enhancing the seafood 
product knowledge that promotes the success of the farmed fish market 
in Bangladesh and other emerging economies. 

From the managerial perspective, the paper demonstrates that con
sumers with a higher ambiguity tolerance level are more knowledgeable 
about farmed fish. The evidence reveals that adaptation to change, risk 
information, and alternatives developed to solve aquaculture problems 
could help increase consumers’ ambiguity tolerance. Such an increase 
would encourage them to be willing to innovate, engage in creativity, 
and develop their esthetic preferences. Such creativity could help them 
be more conscious about fish production methods, safety issues related 
to fish preservation, and the use of ethical and sustainability labels for 
fish and fish products. To meet these creative goals, aquaculture in
novators should implement a high level of aquatic technology to prevent 
diseases; introduce biologically-reliable feed conversion ratios to 

Table 7 
Marginal effects of Socio-economic Factors on Level-wise Perceived FF Knowl
edge in the Ordered Probit Model.   

Variable 
Low knowledge 
(Level 1) 

Medium 
knowledge (Level 
2) 

High knowledge 
(Level 3) 

Marginal 
coefficient (S.E.) 

Marginal 
coefficient (S.E.) 

Marginal 
coefficient (S.E.) 

Ambiguity 
tolerance 

− 0.0466 (0.0082) 
*** 

− 0.0170 (0.0054) 
*** 

0.0636 (0.0109) 
*** 

Confusion 
avoidance 

− 0.0061 (0.0066) − 0.0022 (0.0025) 0.0083 (0.0091) 

Age − 0.0005 (0.0005) − 0.0001 (0.0002) 0.0007 (0.0007) 
Male − 0.0483 (0.0605) -.0106 (0.0070) 0.0590 (0.0660) 
Female − 0.0372 (0.0485) − 0.0190 (0.0328) 0.0563 (0.0810) 
Income 0.0044 (0.0382) 0.0162 (0.0146) − 0.0610 (0.0521) 
Years of education 0.0018 (0.0018) 0.0006 (0.0006) − 0.0024 

(0.00247) 
Children in family 0.0015 (0.0137) 0.0005 (0.0050) − 0.0021 (0.0188) 
Number of family 

members 
− 0.0003 (0.0029) − 0.0001 (0.0010) 0.0005 (0.0039) 

Does fish 
shopping 
personally 

− 0.0346 (0.0155) 
** 

− 0.0104 (0.0050) 
** 

0.0451 (0.0191) 
*** 

Low fish 
consumption 

0.0173 (0.0358) 0.00421 (0.005) − 0.0215 (0.0405) 

High fish 
consumption 

− 0.0405 (0.0170) 
*** 

− 0.0101 (0.0045) 
** 

0.0507 (0.0194) 
*** 

Job as profession 0.0033 (0.0139) 0.0012 (0.0049) − 0.0046 (0.0189) 
Shops at wet 

market 
− 0.0200 (0.0156) − 0.0065 (0.0050) 0.0266 (0.0202) 

Shops at 
supermarket 

0.0974 (0.0424) 
** 

− 0.0101 (0.0190) − 0.0873 (0.0251) 
*** 

Member of 
environmental 
organisation 

0.0549 (0.0246) 
** 

0.0051 (0.0056) − 0.0600 (0.0216) 
*** 

N = 1041 y = Prob. (Low 
level knowledge) 
(predict, outcome 
(1))  
= 0 .1023 

y = Prob. 
(Medium level 
knowledge) 
(predict, outcome 
(2))  
= 0 .7374 

y = Prob. (High 
level knowledge) 
(predict, outcome 
(3))  
= 0.1602 

S.E. = Standard errors in parentheses; ***p < 0.01, **p < 0.05, *p < 0.1; 
parameter estimates from the ordered probit regression model. 
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replace fishmeal and ensure ethical, safe and sustainable aquaculture; 
establish blockchains, and avoid the mislabelling of seafood. Such cre
ative initiatives would motivate consumers to find out and learn more 
about aquaculture, thus increasing their level of ambiguity tolerance to 
farmed fish. 

Second, since consumers’ ambiguity tolerance affects confusion 
avoidance positively, and as confusion avoidance has no significant ef
fects on the gaining of knowledge, marketers should focus on initiatives 
to enhance AT. Strategies to reduce consumers’ confusion about farmed 
fish could also help increase knowledge. Information about farmed fish 
which states particular fish attributes, their comparative advantages, 
and the benefits of consuming fish food, together with provision of post- 
sale services to consumers, may help reduce confusion. In turn, this 
could motivate consumers to gain knowledge about farmed fish, making 
them enthusiastic about processing and gaining more related informa
tion. Therefore, suppliers could adopt an information-based approach to 
help consumers acquire such knowledge. Such an approach could pro
vide the most desired information (e.g., nutrition, food safety, and sus
tainability) to improve farmed fish knowledge and add value to the 
community. Because of their tradition and culture, Bangladeshi con
sumers eat a large amount of fish, which they are most likely to buy 
personally from the market. These fish consumption tendencies and 
responsible buying behaviour may also motivate them to find out the 
relevant and necessary information about farmed fish. 

Additionally, fish farmers and aquaculture innovators could 
campaign to persuade people to buy fish personally from the wet market 
and encourage involvement in volunteer environmental organisations. 
Such activities could help increase consumers’ involvement in aqua
culture products and allow them to know more about farmed fish and 
their effects on the environment. High frequency of fish consumption 
could also make consumers curious and subsequently learn about 
farmed fish. Current literature lacking the requisite help to provide the 
antecedents of seafood knowledge, which in turn affects consumers’ 
perceived knowledge. Therefore, this paper encourages marketers and 
other stakeholders to obtain a competitive edge in farming commercially 
by resolving the factors affecting perceived aquaculture product 
knowledge. 

Finally, the influence of psychology and socio-economic factors on 
understanding the level of farmed fish knowledge would be an essential 
addition to applied agriculture and food research, allowing farmed fish 

stakeholders to consider customer behaviour in a new dimension. 
However, this study does suffer from some limitations. Other large cities 
in Bangladesh such as Khulna, Barisal, Sylhet and Rangpur could be 
included in the sample. While more efficient methods (e.g., Logit 
regression) are recommended, the model fitness and statistical in
dicators demonstrate good credentials for the baseline analysis. Further 
research is encouraged to consider the sensory/organoleptic properties 
of fish to help increase farmed fish knowledge and its consumption, 
benefitting both consumers and the aquaculture industry. Future studies 
could also cover a greater range of antecedent contexts of farmed fish 
knowledge, such as consumers’ specific beliefs, perceived threats, life
styles, and motivations. 
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Appendix A 

Exploring Antecedents of Product Knowledge of Farmed Fish (an Aquaculture Product): Survey Questionnaire, November 2019. 
This questionnaire survey is the part of our academic study about the knowledge of farmed fish. The aim is to measure the effects of ambiguity 

tolerance and confusion avoidance on consumers’ knowledge. Please fill in the first choice that comes to your mind, as this is probably closest to your 
real perception, choice or payment behaviour in markets. There are no risks or benefits related to filling in the survey and all the information you 
provide will remain completely confidential. Note that all data will be used anonymously for academic purposes as suggestions to estimate the impact 
of consumer personality traits and socio-economic variables on their perceived value of knowledge concerning farmed fish. 

The survey comprises a direct interview method and mostly involves self-report rating statements. It is divided into two parts. First, we will ask you 
to choose one level out of seven related to various statements. In the second phase, we will ask you to answer some socio-demographic questions. It will 
take around 15 min to fill in the questionnaire. 

Section 1 

Cheap talk 
Please read the texts below carefully, and then go to section 2. 
Consumer ambiguity is the absence of the information required for consumers to understand a situation or identify a given future state. For 

consumers, the remanufacturing process may be a source of ambiguity. 
Consumer confusion indicates a state of mind that makes them make imperfect buying decisions or means they lack confidence in the accuracy of 

such decisions. In the eyes of consumers, an overwhelmingly large set of purchasing options can be a source of confusion. 
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Section 2 

Product Knowledge 

PK1: To fulfil dietary requirements, obtaining vitamins by eating fresh farmed fish is more important for me than searching for fresh wild fish.   

Strongly Disagree Disagree Somewhat Disagree Neutral Somewhat Agree Agree Strongly Agree 

❶ ❷ ❸ ❹ ❺ ❻ ❼  

PK2: Genetically-engineered fresh farmed fish are not as nutritious as fresh wild fish.   

Strongly Disagree Disagree Somewhat Disagree Neutral Somewhat Agree Agree Strongly Agree 

❶ ❷ ❸ ❹ ❺ ❻ ❼  

PK3: The good thing about fresh farmed fish is its availability.   

Strongly Disagree Disagree Somewhat Disagree Neutral Somewhat Agree Agree Strongly Agree 

❶ ❷ ❸ ❹ ❺ ❻ ❼  

PK4: Pangas is the cheapest fresh farmed fish.   

Strongly Disagree Disagree Somewhat Disagree Neutral Somewhat Agree Agree Strongly Agree 

❶ ❷ ❸ ❹ ❺ ❻ ❼  

PK5: The next cheapest fresh farmed fish, I think, would be tilapia.   

Strongly Disagree Disagree Somewhat Disagree Neutral Somewhat Agree Agree Strongly Agree 

❶ ❷ ❸ ❹ ❺ ❻ ❼  

PK6: The fat content of fresh farmed rui (Labeo rohita) is not harmful in terms of calories.   

Strongly Disagree Disagree Somewhat Disagree Neutral Somewhat Agree Agree Strongly Agree 

❶ ❷ ❸ ❹ ❺ ❻ ❼  

Ambiguity Tolerance 

AT1: People who fit their lives to a schedule probably miss most of the joy of living.   

Strongly Disagree Disagree Somewhat Disagree Neutral Somewhat Agree Agree Strongly Agree 

❶ ❷ ❸ ❹ ❺ ❻ ❼  

AT2: It is more fun to tackle a complicated problem than to solve a simple one.   

Strongly Disagree Disagree Somewhat Disagree Neutral Somewhat Agree Agree Strongly Agree 

❶ ❷ ❸ ❹ ❺ ❻ ❼  

AT3: Often the most interesting and stimulating people are those who don’t mind being different and original. 

M.Z. Hoque et al.                                                                                                                                                                                                                               



Journal of Agriculture and Food Research 8 (2022) 100310

10

Strongly Disagree Disagree Somewhat Disagree Neutral Somewhat Agree Agree Strongly Agree 

❶ ❷ ❸ ❹ ❺ ❻ ❼  

AT4: People who insist upon a ‘yes’ or ‘no’ answer do not know how complex things really are.   

Strongly Disagree Disagree Somewhat Disagree Neutral Somewhat Agree Agree Strongly Agree 

❶ ❷ ❸ ❹ ❺ ❻ ❼  

AT5: Many of our most important decisions are based upon insufficient information.   

Strongly Disagree Disagree Somewhat Disagree Neutral Somewhat Agree Agree Strongly Agree 

❶ ❷ ❸ ❹ ❺ ❻ ❼  

Confusion Avoidance 

CA1: I am capable of thinking with clarity or quickness.   

Strongly Disagree Disagree Somewhat Disagree Neutral Somewhat Agree Agree Strongly Agree 

❶ ❷ ❸ ❹ ❺ ❻ ❼  

CA2: I enjoy troubleshooting, which can create confusion.   

Strongly Disagree Disagree Somewhat Disagree Neutral Somewhat Agree Agree Strongly Agree 

❶ ❷ ❸ ❹ ❺ ❻ ❼  

CA3: I think the violation of product trademarks is the origin of confusion.   

Strongly Disagree Disagree Somewhat Disagree Neutral Somewhat Agree Agree Strongly Agree 

❶ ❷ ❸ ❹ ❺ ❻ ❼  

CA4: I expect to see farmed fish species with a common name in all markets.   

Strongly Disagree Disagree Somewhat Disagree Neutral Somewhat Agree Agree Strongly Agree 

❶ ❷ ❸ ❹ ❺ ❻ ❼  

CA5: I prefer food with a label to that without one.   

Strongly Disagree Disagree Somewhat Disagree Neutral Somewhat Agree Agree Strongly Agree 

❶ ❷ ❸ ❹ ❺ ❻ ❼  

CA6: I do not consider the externalities while I buy farmed fish.   

Strongly Disagree Disagree Somewhat Disagree Neutral Somewhat Agree Agree Strongly Agree 

❶ ❷ ❸ ❹ ❺ ❻ ❼  
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Section 3: Sociodemographic Data
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