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ABSTRACT
Aquaculture products are presently becoming a crucial part of 
consumers’ diets. However, asymmetric information regarding 
farmed fish exposes consumers to ambiguity and often makes 
them confused. Therefore, this study aims to ascertain the levels 
of ambiguity tolerance (AT) and confusion avoidance (CA) 
related to farmed fish and to test if consumers’ AT and CA 
influence their purchase intent (PI) of such fish. The impact of 
demographics on consumers’ CA and AT is also explored. The 
data were obtained through a survey conducted on a randomly 
selected sample of 1053 households who either purchase and 
have purchased fish. The collected data were analyzed employ-
ing explorative factor analysis, structural equation modeling, 
and a simple regression model. The study demonstrates that 
AT had a positive and significant impact on the PI of farmed fish, 
and also reduced CA. However, the current high level of CA does 
not influence the PI of farmed fish.
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Introduction

Fish is widely accepted as an essential part of a balanced and healthy diet 
because of its low fat content and high quality protein, such as minerals and 
vitamins (Nesheim and Yaktine 2007). Due to its nutritional value, per capita 
fish consumption has increased globally (FAO 2018). This increasing 
demand leads to a relatively high production of 171 million tonnes of fish, 
of which 88% was consumed directly as food in 2016 (FAO 2018). Therefore, 
the fisheries sector plays an essential role in regional food security, and its 
responsible supply chain contributes to reducing poverty (FAO 2000). 
Currently, as a result of population growth, overfishing, pollution, and 
ocean acidification, natural fish stocks are decreasing significantly (Gordon 
et al. 2018). To meet the demand for fish products, aquaculture, or farmed 
fish, has been proliferating in the last decade (Little, Newton, and Beveridge 
2016). The contribution of aquaculture to total global fish production was 
46.8% in 2016, up from 25.7% in 2000 (FAO 2018). With the rapid growth in 
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aquaculture and its rising demand, consumers are receiving inconsistent and 
mixed messages about the contribution and adverse impacts of farm-raised 
fish on the environment and biomass (Schlag and Ystgaard 2013). As 
a result, consumers are torn between the appeal of cheap and convenient 
food and concern about intensive fish farming and the denaturalization of 
foodstuffs (Gaskell 2010). For instance, they hold a positive view of farmed 
fish in general, but this becomes negative when environmental issues arise 
(Gentry et al. 2017).

The inconsistent information related to consumers’ beliefs might lead to them 
facing ambiguity (Grewal, Gotlieb, and Marmorstein 1994; Maheswaran and 
Meyers-Levy 1990). The extent to which consumers will tolerate this level of 
ambiguity depends on their openness (Bardi, Guerra, and Ramdeny 2009). 
Tolerance of ambiguity is concerned with the degree to which people are able to 
restrain their need for a perfect, unobstructed view of the environment (Feather 
1969). Individuals with a low tolerance may prematurely close their information 
processing activities and be rigidly resistant to new information. Consequently, 
ambiguity tolerance might be a valued functional variable for research in many 
fields of study, since it plays a moderating role between situational information 
and consumers’ buying behavior (McLain, Kefallonitis, and Armani 2015). In the 
marketing literature, ambiguity tolerance has been found to exert significant 
influences over a wide variety of consumer behaviors, such as willingness to pay 
(Hazen et al. 2012), brand preference (Richardson, Jain, and Dick 1996), and 
satisfaction (Wittenberg and Norcross 2001). Therefore, practitioners should 
know whether consumers face any ambiguity in their farmed fish experience, 
and how this perceived value affects their choices, as consumers’ ambiguity 
tolerance is significantly associated with their confusion avoidance behaviors.

Like other traditional agriculture farming, farmed fish may have some 
adverse effects on the environment (Amberg and Hall 2008). Interestingly, 
these various effects have yet to be fully assessed, and are a fascinating issue in 
the food contamination field, creating confusion for consumers (Watterson 
et al. 2008). In addition, product similarity, information overload, and ambig-
uous information all create consumer confusion, affecting their decision- 
making adversely (Turnbull, Leek, and Ying 2000). From the massive amount 
of information available, they tend to just process a small fraction of it 
(Hauser, Wernerfelt, and Wernerfelt 1990), eventually choosing the default 
option, deferring their decision, or simply deciding not to make a choice 
(Iyengar and Lepper 2000; Shafir, Simonson, and Tversky 2000). As confusion 
leads to consumer dissatisfaction, lower repeat sales, more returned products, 
and reduced customer loyalty (Mitchell and Papavassiliou 1999), marketers 
need to have a clear idea of the causes of any confusion. They also need to be 
concerned about helping consumers clarify products and making decisions on 
choices (Mitchell and Papavassiliou 1999).
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As part of a nutritious diet, total fish consumption was estimated to grow 
substantially by 30% between 2010 and 2030 (World Bank 2013). Consumers 
are heterogeneous in their choice of all the fish attributes (Addeah, Quagrainie, 
and Chenyambuga 2016). This demand and choice heterogeneity for fishery 
products, together with the technical and commercial opportunities, make 
aquaculture a critical subject for fish farmers, policymakers, and marketers. 
Farmed fish should be traded with food safety labels, including environmental 
and biological sustainability indicators (Hoque 2020), and with appropriate 
communication, such fish could be suitable candidates for functional food 
(Ramalho Ribeiro et al. 2019). However, aquaculture is still a new and unfa-
miliar industry for many people, and detailed empirical research on consu-
mers’ perceived discrepancy between wild and farm fish is lacking (Schlag and 
Ystgaard 2013). In current agriculture practices, farmed fish are considered to 
be at an early development stage of domestication and breeding, but a rapid 
response to genomic selection for growth has been accounted for in many 
domestic species (Olesen et al. 2003). In the market, farmed fish are affected by 
lower price, fear of counterfeit products, and insufficient information on 
sustainable farming practices (Altintzoglou et al. 2010; Claret et al. 2014; 
Vanhonacker et al. 2011). For example, Claret et al. (2014) found that taste 
was one of the sensory barriers to accepting farmed fish. Earlier studies also 
found that fish consumers often considered farmed fish to be less healthy than 
wild fish and of a lower quality (for example, Verbeke et al. 2007). A recent 
study conducted in France showed that consumers perceive wild fish to be best 
in terms of safety and health, with farmed fish best for environmental sustain-
ability and fish welfare (Kyrre Rickertsen et al. 2017). They ranked salmon 
from advanced countries top, and farmed fish originating from developing 
countries lowest (Kyrre Rickertsen et al. 2017). Regarding its health value, 
farmed fish contain less contamination, such as mercury, cobalt, copper, and 
cadmium, than wild fish (Claret et al. 2014). Wild fish were preferred in the 
informed condition and farmed fish in the blind condition, suggesting the 
development of effective information strategies addressed to the public (Claret 
et al. 2016). To gain consumers’ loyalty and trust, it is farmers’ challenge to 
eliminate the gap between farmed fish producers and consumer knowledge 
through public communication, linking the sensory attributes of farm-raised 
fish and environmental attributes effectively (Gaviglio and Demartini 2009).

In additional, fish farming has given rise to a range of potentially contro-
versial issues (e.g., different figures for the feed conversion ratio (FCR) to 
produce farmed salmon), which may negatively influence public perceptions 
(Schlag and Ystgaard 2013). The high growth of fish farming is constrained by 
issues of excess water consumption; limited availability of space; the high cost 
of feed (Naylor et al. 2000); water unavailability; the risks of adverse environ-
mental impacts (Duarte et al. 2009); and social and organizational risks (Schlag 
and Ystgaard 2013), which show the unsustainable characteristic of the 
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production process. These controversial issues mean that consumers have 
imbalanced and limited information regarding farmed fish products, and 
that imbalanced information has been communicated to the public in attempt-
ing to influence their choices (O’Rourke and Ringer 2016). Though consu-
mers’ confusion does not influence the formation of their attitudes toward 
farmed fish (Hoque and Alam 2020), consumers often face confusion in 
learning about farmed fish, which results in difficulties for them while pur-
chasing indicate attitude-behavior gap.

Therefore, aquaculture needs to carefully consider these controversial issues 
and negative perceptions and then communicate facts to stakeholders regarding 
alternatives to wild fish. To do this, it is vital to understand the impact of 
ambiguity tolerance and confusion avoidance on purchase intention. Stanley 
Budner (1962) argued that tolerance of ambiguity is a personality variable that 
results in individual differences, while Lachance, Ladouceur, and Dugas (1999) 
proposed the use of ambiguity tolerance in a variety of applied fields in the social 
sciences. However, how and to what extent consumers tolerate ambiguity and 
avoid confusion, in face of situations of controversy, confusion, and ambiguity, 
remain unresearched in the field of aquaculture, thus motivating this study. 
Furthermore, studies regarding demand estimates and consumers’ purchasing 
behavior in relation to fish and seafood products in emerging economies are rare 
(Carlucci et al. 2015).

To fill the literature gap, the objective of this study is to investigate how the 
perceived value of ambiguity tolerance and confusion avoidance affect consu-
mers’ aquaculture product purchase intention; in this case, farmed fish. In 
addition, the relationship between ambiguity tolerance and confusion avoidance 
is examined. While considering the above objectives, the effect of sociodemo-
graphic factors on consumers’ confusion avoidance and ambiguity tolerance is 
also observed. The study is based on data collected through a questionnaire 
survey of 1053 households in the two major cities (Dhaka and Chittagong) of 
the emerging economy of Bangladesh. The respondents were chosen randomly, 
and the collected data were analyzed using explorative factor analysis (EFA), 
structural equation modeling (SEM), and a simple regression model.

The structure of the study is as follows. A discussion of the data and methods 
follows the literature review, hypothesis development, and conceptual model. 
Subsequently, the results are discussed and concluding remarks made, includ-
ing the limitations of the study and opportunities for future research.

Theory and hypothesis development

To meet the rising demand for fish, in Asia aquaculture has produced an 
additional 23 million tonnes of fish, representing 58% of world fishery pro-
duction (Hongskul 1999). During the last two decades, Asia has contributed 
around 89% of world aquaculture production, and it is projected that it will 

4 M. Z. HOQUE ET AL.



remain the leader in world aquaculture until 2030 (FAO 2018). Aquaculture 
has expanded steadily in South Asia in recent years, contributing 40% of total 
fishery production in the region. Bangladesh, an emerging Asian economy, is 
one of the world’s top-ranked countries in aquaculture production. This 
economy has received increased development of aquaculture rapidly where 
most people prefer to eat fish. In this region, Bangladesh is the second-largest 
producer of aquaculture products and the first in terms of per capita con-
sumption (Funge-Simon et al. 2012).

Although there is substantial product differentiation in aquaculture in the 
Bangladeshi economy, the market has no use for product information (e.g., 
prescribed quality certification or labels) for consumers. Therefore, Bangladesh’s 
inability or unwillingness to adopt fish food labels (e.g., eco-labeling) leads to 
a weakening of the market’s competitive strength and of consumer trust. 
Additionally, with regard to local consumers’ growing concerns about safety 
issues, Bangladesh’s fish supply is becoming questionable, with consumers 
facing ambiguous situations and confusion in their decision-making after 
a series of fish scandals. In the domestic value chain, fish traders frequently 
add formalin to fish as a preservative (Hoque et al. 2016). Moreover, producers 
and fish vendors unethically use formaldehyde to protect fish and seafood from 
microbial spoilage, a practice which takes place in different wet markets 
(Rahman et al. 2012). Therefore, the growth in aquaculture is associated with 
consumer confusion regarding safety issues, which leads to ambiguity.

Ambiguity tolerance

Ambiguity may be defined as a perception which is a function of the data 
regarding a focal stimulus. Ambiguity tolerance (AT) is a person’s deliberate, 
stable propensity to respond to anticipated ambiguity with more or less 
magnitude (McLain, Kefallonitis, and Armani 2015), and is “the tendency to 
perceive ambiguous situations as desirable” (Stanley Budner 1962, 29). Mclain 
(1993) advocates the contextual denotation of ambiguity, explaining the con-
struct as “a range, from rejection to attraction, of reactions to stimuli perceived 
as unfamiliar, complex, dynamically uncertain, or subject to multiple conflict-
ing interpretations” (p. 184). In the cognitive psychology literature, AT is 
concerned with the extent to which people can control their need for 
a perfect and unobstructed view of the purchase environment; Feather 
1969). Although the application of AT began 65 years ago, contemporary 
scholarly discourse is finding it to be a very appealing tool for research and 
inquiry into new areas of knowledge and information.

In recent work, researchers have realigned their attention toward analyzing 
how AT affects the view of situations and decision-making (McLain 2009; Van 
Hook 2002; Yurtsever 2001, 2008). The AT concept has been frequently used 
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in research on management (e.g.,Yurtsever 2001); clinical psychology (e.g., 
Bentall and Swarbrick 2003); education (e.g., DeRoma, Martin, and Kessler 
2003); organizational psychology (e.g., Lysonski 1990); entrepreneurship (e.g., 
Dollinger, Saxton, and Golden 1995); and medicine (e.g., Steginga and 
Occhipinti 2004). In more recent work, Eloi, Lopez-Valeiras, and Gonzalez- 
Sanchez (2020) found that consumer tolerance of ambiguity played a positive 
role in the purchase of organic wine. Based on these discussions, this study 
assumes a positive effect of consumer AT on their farmed fish purchase 
intention. Therefore, the following hypothesis is posited: 

H1: Consumers’ ambiguity tolerance (AT) positively affects their farmed 
fish purchase intention.

Consumers experience a phase of ambiguity if they intend to interpret 
a choice environment and make a more careful purchase decision. When the 
limits of error and uncertainty in the data surpass their ability to tolerate error 
and uncertainty, ambiguity confusion occurs. When comparing two or more 
complex products, consumers face confusion resulting from ambiguous infor-
mation, which could result in choice deferral, since they attempt to adapt to 
what is viewed as a non-comparable substitute (Dhar 1997). However, con-
sumers confused by ambiguity are not interested in involving in contrary 
word-of-mouth if they are unable to fully understand a product themselves. 
Individuals with strong AT tendencies do not feel constrained to acquire new 
information or come to conclusive results.

Consequently, AT does not imply resolving uncertainty, but reflects the 
motive of acceptance by suggesting the propensity to learn passively, so that 
individuals may pursue opportunities in making wise decisions (Litman 2005). 
One of the attributes familiar to most ambiguous circumstances is that more 
information will minimize ambiguity (McLain, Kefallonitis, and Armani 
2015). In general, for those with low AT, there is an averse response to 
ambiguous circumstances because the absence of information makes it hard 
to evaluate risk and effectively settle on a choice. These situations are seen as 
a risk and root of uneasiness. Responses to the perceived risk are in the form of 
stress, avoidance, deferral, suppression, or refusal (Furnham and Ribchester 
1995; Mac Donald 1970; Mclain 1993; Stanley Budner 1962). Considering the 
above findings, we assume that ambiguity-tolerant consumers will avoid con-
fusion, so the following hypothesis is formulated: 

H2: Consumers’ ambiguity tolerance (AT) affects their confusion avoid-
ance (CA) positively.

Previous research has suggested that a product’s success is related partly to 
how companies manage ambiguity (Frishammar, Florén, and Wincent 2009). 
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Hazen et al. (2012) found that the ambiguity inherent in the remanufacturing 
process facilitates consumers’ perceptions of more mediocre quality and reduces 
their willingness to pay for items. Choice overload and ambiguity have been 
found to reduce consumers’ choice confidence (Wang and Shukla 2013). In 
analyzing the information received by consumers, Claret et al. (2016) found that 
sensory perception seemed to be based not only on the intrinsic cues of fish, but 
also on the information provided to consumers and cognitive processing.

Confusion avoidance

“Confusion is a conscious state of mind that can occur either in the pre or the 
post-purchase situation and has not only a cognitive dimension but also 
a behavioural one” (Mitchell et al. 2004, 3). Confusion can be perceived as 
a cognitive state, in which, as Keltner and Shiota (2003) point out, one can be 
overloaded with information and uncertain about what to do or how to act. As 
a negative consequence, consumer confusion can create dissatisfaction and not 
lead to satisfaction. A review of the literature (e.g., Mitchell, Walsh, and Yamin 
2005; Walsh and Mitchell 2010) reveals that the concept of consumer confusion 
can be traced back to three different areas: (a) brand similarity, (b) information 
overload, and (c) information ambiguity. Proneness to similarity confusion 
results in consumers potentially altering their choice because of the perceived 
physical similarity of products. The personality trait that persuades consumers 
to withdraw from a confused or tricky situation is confusion avoidance.

In contrast, Walsh, Hennig-Thurau, and Mitchell (2007) define overload 
confusion proneness as consumers’ difficulty in product decision-making 
when they encounter high levels of options and information which they 
cannot process. Such proneness is also defined as consumers’ tolerance for 
processing unclear, misleading, or ambiguous, product-related information 
(Turnbull, Leek, and Ying 2000), which causes problems in understanding for 
consumers. Economic value makes consumers conscious and desirous of the 
best value for money. Therefore, they are less likely to experience similarity 
overload or ambiguity confusion. Walsh, Hennig-Thurau, and Mitchell (2007) 
hypothetically surmise that proneness to ambiguity confusion might result in 
decision postponement. However, they show no explicit evidence to prove 
such a hypothesis, but merely imply consumers’ proneness to ambiguity 
confusion. On the other hand, Alarabi and Grönblad (2012) emphasize that 
ambiguity confusion does not have a (statistically) significant effect on deci-
sion postponement and brand loyalty. Their study shows that consumers’ risk 
avoidance increases brand trust and credibility (Lee, Workman, and Jung 
2016). Due to information asymmetry (e.g., product similarity, ambiguous 
information, or information overload), many consumers are currently facing 
confusion when purchasing farmed fish. Based on the findings of previous 
studies, it is hypothesized that the avoidance of confusion positively influences 
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farmed fish purchase intention. Therefore, the following hypothesis is 
proposed: 

H3: Consumers’ confusion avoidance positively affects their farmed fish 
purchase intention.

Balanced information on health benefits and health risks has been reported 
to result in firm intentions regarding seafood consumption frequency, but 
concurrently result in more negative attitudes toward seafood consumption 
(Verbeke et al. 2007). Hence, it can be seen that although increased informa-
tion can create confusion, consumers with balanced information will be able to 
avoid this.

Farmed fish purchase intention

Different, interrelated factors influence consumers’ preferences for food. In 
recent years, the buying behavior of consumers in relation to fish and seafood 
products has drawn the attention of researchers globally because of the 
political and economic factors that are related to nutrition and diet, food 
safety, sustainability, and the fish industry (Carlucci et al. 2015). Personal 
traits and environmental factors have proven to be fundamental elements 
which shape the beliefs, attitudes, intentions, and behaviors of human beings 
(Fishbein and Ajzen 1975). Individual characteristics have also been found to 
impact directly or indirectly via intermediate constructs, such as attitude, and 
the intention to consume seafood (Myrland et al. 2000; Olsen 2003; Trondsen 
et al. 2003). Thong and Solgaard (2017) found that most socio-demographic 
factors act as significant predictors for seafood consumption.

While consumers confront stimulus overload, their nervous systems are over-
whelmed. They start to shut out certain aspect to conform their attention 
(Schneider, Gruman, and Coutts 2012). Similarly, consumers delay making 
right decisions enduringly while they face information ambiguity. In this case, 
brand loyalty drives them to make fewer comparisons. Therefore, we can say that 
consumers are attracted to less ambiguity or fewer stimuli. In the view of Walsh 
et al. (2007), confusion reduction strategies are in the main concerned with 
clarifying a choice, reducing ambiguity, and increasing understanding relating to 
a purchase decision. The density of information received by consumers/indivi-
duals is critical in raising confusion that leads to conflicts and, lastly, aggravates 
ambiguity. To eliminate such ambiguity, consumers prefer to search for more 
information, compare alternatives, and evaluate the gathered information to 
make their purchase goals clearer. Dissonance mechanisms postulate that con-
sumers will opt out of the bundle of benefits or postpone purchase. 
Consequently, they try to compensate any forgone benefits by acquiring products 
from categories with which they are more comfortable and aware. This result, 
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though exploratory in nature, indicates that most consumers prefer wild sea fish. 
Therefore, well-organized information strategies focused on the public should be 
devised to support and expand farmed sea fish consumption, which will reduce 
the adverse impact of unsustainable fishing methods on natural fish resources.

Based on the theory and the conceptual model, it is necessary to discuss the 
direct, indirect, and total effects among the latent variables in “causal effect 
modeling” (Schreiber et al. 2006). An indirect effect suggests the influence of 
an independent variable (IV) on a dependent variable (DV) through 
a mediating variable (Baron and Kenny 1986). In food products, informed 
liking might mediate the association between cues and purchase intention 
(Hoque, Xie, and Nazneen 2018; Mueller and Szolnoki 2010). As confusion 
avoidance is an intrinsic cue, the literature leads us to believe that consumers’ 
confusion avoidance with regard to farmed fish can mediate the association 
between their tolerance of ambiguity and their purchase intention. Therefore, 
based on H1, H2 and H3, it is posited that: 

H4: Confusion avoidance can mediate the relationship between ambiguity 
tolerance and farmed fish purchase intention.

The study’s main objective is to explore the influences of consumers’ ambi-
guity tolerance and confusion avoidance on farmed fish purchase intention in 
a significant emerging economy aquaculture market. To achieve the objective, 
the study develops a conceptual framework using structural equation modeling 
(Figure 1). Evidence shows that consumers’ risk perception in terms of food 
strongly influences their purchase behavior (Klerck and Sweeney 2007). 
Although health risk is one of the critical barriers to fish consumption 
(Mancuso, Baldi, and Gasco 2016), many consumers are not aware of the risks 
and benefits of aquaculture products (Schlag and Ystgaard 2013). Conversely, 
regular fish consumption is a healthy habit that provides health benefits and 
reduces the risk of cardiovascular disease (Verbeke and Vackier 2005). As 
consumers are less conscious of the risk of seafood, and the health benefits of 
fish consumption are relatively high, this study does not assume that consumers’ 
risk perception can significantly influence their purchase intention. Therefore, 
the model excludes the risk perceptions of consumers in their farmed fish 
purchase intention.

The aquaculture market in Bangladesh

Seafood and fish are essential sources of quality protein and are cheaper than 
other animal protein sources that can help to form an efficient market struc-
ture. In Bangladesh, the farmed fish market grew by 25 times in the last three 
decades (Hernandez et al. 2018). The carp species alone contributes 33.57% to 
total annual production in 2014 (freshwater and marine water) (DoF 2018). 
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About 85% of fish produced in ponds are carp, either exotic carp species such 
as silver carp or common carp, or indigenous carp species such as rui and 
mrigal (Roos et al. 2007). In Bangladesh, aquaculture production increased by 
6% to 8% per annum from 1991 to 2002 (Ahmed 2003). Currently, 
Bangladesh’s total fish production is 41.34 lakh MT, of which aquaculture 
contributes 56.44% (DoF 2018). This increased production has helped 
Bangladesh gain fifth position in world aquaculture production (DoF 2018; 
FAOSTAT 2016), with inland pond culture contributing around 86% of total 
production. Among inland pond culture, it can be seen that carp polyculture is 
more productive, profitable, and capital intensive than other fish production 
methods (FAO 2013). Among all the species found, indigenous freshwater 
carp and exotic carp contribute around 22% and 10% of total production 
(Azim and Wahab 2002). Other freshwater fish include catfish, snakeheads, 
and small indigenous species.

Evidence shows that 73% of rural households are engaged in some form of 
aquaculture across the country (Mazid 1999); 1.2 million people are directly 
employed, and 12 million more are indirectly engaged in fishery-related 
activities (Dey et al. 2008). Das et al. (2018) found that over 71% of total 
sampled farmed fish producers had either a primary or secondary education 
level. Their study also showed that farmers’ education level affected the 
utilization of ponds and fish production (Khan 1986). Poor households con-
sider fish to be a luxury good, while it is a staple for more affluent households. 

Figure 1. Conceptual model.
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Therefore, with an increase in population and per capita income in 
Bangladesh, fish production will increase (Dey, Alam, and Bose 2010).

Earlier studies found some barriers to the expansion of aquaculture in 
Bangladesh. These included lack of technical knowledge; joint ownership of 
ponds; costly fish feed and other necessary inputs; inadequate knowledge 
about economics; insufficient quality of fingerlings; and limited access to credit 
options (Ahmed and Rab 1992; Gupta, Ahmed, and Bimbao 1992; Gupta et al. 
1999; Ahmed and Rab 1994; Gupta and Rab 1994; Lewis 1997; Chowdhury and 
Maharjan 2001; Thompson, Sultana, and Nuruzzaman Md 2005; ADB 2005). 
In a recent study, Das et al. (2018) found that 80% of farmers do not receive 
any scientific aquaculture training, learning about fish farming from their 
ancestors or neighbors in an unscientific way. Another problem of 
Bangladesh’s aquaculture is that even though pond size and depth affect the 
efficiency of fish production positively (Khan 1986), most aquaculture ponds 
in Bangladesh are small (e.g., 1–4 Decimal), with only 17.27% of ponds 
relatively large. Besides environmental pollution, exploitation of resources 
also hinders the expansion of aquaculture.

Currently, freshwater aquaculture has increased total fish production, and it 
is expected that further aquaculture development might help to meet the rising 
demand for fish consumption. Therefore, the Ministry of Fisheries and 
Livestock is working to bring underutilized ponds under aquaculture. In this 
initiative, an additional 106,846 ha of land will soon be brought into pond 
aquaculture (Karim et al. 2006). DoF-BARC (2001) also projected that per-
ennial ponds’ future productivity would be 4 t/ha and that of seasonal ponds to 
be 2 t/ha. Despite the challenges faced, the productivity of aquaculture has 
been growing in Bangladesh.

Data and methods

Participants and procedures

To test the proposed hypotheses, the study was conducted in Dhaka and 
Chittagong, Bangladesh. This study area was chosen because they are the 
two most advanced cities in the country, Dhaka being the capital city, and 
Chittagong a port and commercial city. Both Dhaka and Chittagong have high 
strategic importance in the Bangladeshi economy. Another reason for select-
ing these cities is that their per capita seafood consumption is the highest in 
the country (DoF 2018). Consequently, they are most influenced by the 
consciousness of food information in advanced countries. Different methodo-
logical tools were applied to test the hypotheses. To collect the primary data 
from the study area, a structured questionnaire (see Appendix A) was dis-
tributed to the respondents by enumerators in affiliation with the researcher. 
The carp species was considered for its high acceptance and economic value in 
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the Bangladesh economy in order to explore the perceived value of farmed fish 
purchase intention.

Random sampling procedures were used to select the representative 
sample. The number of respondents from Dhaka and Chittagong was 
569 and 484 respectively, totaling 1053 overall. The study approached 
1077 respondents, but 24 were omitted as they provided incomplete or 
partial information. A pretest survey was conducted on 20 people in 
Dhaka and 15 in Chittagong before initiating the field survey in order 
to eliminate scientific and measurement problems. The survey was con-
ducted from January 5 to April 30, 2019. The interview took an average 
15 minutes per interviewee. The motivation for the study was explained in 
a cover letter, and the respondents were asked a set of questions. For 
strong inter-correlations, a sample size of 150 observations should be 
sufficient for reliable exploratory factor analysis (EFA) (Guadagnoli and 
Velicer 1988), while for confirmatory factor analysis (CFA), a minimum 
sample size of 100 is recommended (Bollen and Bollen 1989). However, 
Sekaran (2003) prefers a sample size of 30 to 500 to be appropriate. In 
general, 10% of the total population, or more than 1000, is an adequate 
sample size. Therefore, these requirements for analysis were met in the 
study. EFA was used to find the optimum number of dimensions and 
interrelations, and to form a pattern matrix. To measure the cause and 
effect relationship among constructs, SEM was used, while for the factor 
analysis and path model analysis, SPSS and AMOS graphics version 26.00 
was employed. The normality and multicollinearity of the variables was 
also checked. Finally, two regression models were employed to assess the 
influences of demographics and socio-economic variables on CA and AT, 
using the STATA computer programme, version 16.00.

Questionnaire and measurements

The questionnaire, developed based on the literature, was in three parts. 
In the first part, respondents were requested to read about the concept of 
“consumer ambiguity” and “consumer confusion” in texts, with visual 
information. They were then asked to rate their feelings on a seven- 
point Likert scale, from “strongly disagree” (1) to “strongly agree” (7) 
for the ambiguity tolerance, consumer confusion and purchase intention 
constructs for farmed fish. The third part of the questionnaire covered the 
respondents’ demographic information, including age, gender, and fish 
consumption patterns. The ambiguity tolerance scale was adapted from 
the study by McLain (2009). The four most relevant questions, relating to 
tolerance of ambiguous situations, enjoyment in tackling problems, pre-
ference for novelty over familiarity, and preference for ambiguous 
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situations, was asked to investigate the feelings of ambiguity tolerance. 
The participants were asked to rate their feelings based on a series of 
statements such as “I enjoy tackling problems that are complex enough to 
be ambiguous.” Second, the confusion avoidance scale was adopted from 
the study by Schweizer, Kotouc, and Wagner (2006). In order to develop 
the construct, six questions were asked, through which confusion avoid-
ance was measured based on criteria such as variety, novelty, complexity, 
conflict, comfort, and reliability. Finally, purchase intention was measured 
by five statements adapted from Steadman and Rutter (2004), namely “I 
intend to buy/plan to buy/buy/want to buy/am likely to buy farmed carp 
next time I buy fish (Table 1).

To justify the factorability of the data, the Kaiser−Meyer−Olkin (KMO) 
test and Bartlett’s test of sphericity (BTS) were performed (Pallant 2007). 
The value of the KMO in the first test ranged from 0 to 1; this should be 
at least 0.60, with a BTS significant at p <.05 (Tabachnick and Fidell 
2001). The results were found to be significant (Table 2). Cronbach’s 
alpha was calculated for each construct to test the data reliability and 
internal consistency (Table 3). To gauge the discriminant validity, com-
posite reliability was tested, and correlations between the variables were 
calculated (Tables 3 and 4). The results show that no multicollinearity 
problem existed in our dataset. The fitness of the structural model was 
also tested (Table 5), and finally, to investigate the cause-and-effect rela-
tionship between the factors, SEM was employed.

Table 1. Descriptive statistics of consumers’ ambiguity tolerance (AT), confusion avoidance (CA) 
and purchase intention (PI).

Observations and references
Mean and S.D. of 

scores

Item Factor: Ambiguity Tolerance (McLain 2009)
01. I am tolerant of ambiguous situations. 4.78 ± 1.61
02. I enjoy tackling problems that are complex enough to be ambiguous. 4.64 ± 1.58
03. I generally prefer novelty to familiarity. 5.40 ± 1.36
04. I prefer a situation in which there is some ambiguity. 4.03 ± 1.67

Factor: Confusion Avoidance (Schweizer, Kotouc, and Wagner 2006)
01. I am capable of thinking with the clarity or quickness with which I can normally 

think.
5.06 ± 1.23

02. I enjoy troubleshooting that may create confusion. 5.09 ± 1.23
03. I think the violation of trademarks of products is the basis of the likelihood of 

confusion.
5.56 ± 1.19

04. I want to see a product (i.e., farmed fish species) with a common name in all 
markets.

5.50 ± 1.24

05. I prefer food with a label to food without one. 5.66 ± 1.31
06. I consider the externalities while I buy farmed fish. 5.30 ± 1.16

Factor: Purchase Intention (Steadman and Rutter 2004)
01. I intend to purchase farmed carp next time I buy fish. 4.06 ± 1.49
02. I plan to buy farmed fish next time I buy carp. 3.94 ± 1.52
03. I would like to buy farmed carp next time I buy fish. 3.89 ± 1.56
04. I want to buy farmed carp next time I buy fish. 3.48 ± 1.56
05. How likely is it that you will buy farmed carp the next time you buy fish? 3.88 ± 1.50

N = 1053; 1 = “strongly disagree” and 7 = “strongly agree”
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Measurement model

As a prerequisite of factor analysis, Kaiser-Meyer-Olkin (KMO) and Bartlett’s 
test of sphericity were conducted, as suggested by Pallant (2007). The KMO 
test a value of 0.773, and in Bartlett’s test of sphericity, a significant p-value was 

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

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.773
Bartlett’s Test of Sphericity Approx. Chi-Square 3979.149

Df 45
Sig. 0.000

Table 3. Measurement model.
Construct and Items λ α ρ Eigenvalue AVE

Ambiguity Tolerance 0.64 0.81 1.645 0.58
I enjoy tackling problems that are complex enough to be ambiguous. 0.823 0.68
I generally prefer novelty to familiarity. 0.688 0.50
I prefer situations in which there is some ambiguity. 0.774 0.60
Confusion Avoidance 0.70 0.83 2.005 0.62
I think the violation of trademarks of products is the basis for the likelihood 

of confusion.
0.798 0.64

I want to see a product (i.e., a particular farmed fish species) with 
a common name in all markets .

0.779 0.60

I prefer food with a label to food without one. 0.788 0.63
Purchase Intention 0.89 0.93 3.509 0.72
I intend to purchase farmed carp next time I buy fish. 0.811 0.66
I plan to buy farmed carp next time I buy fish. 0.869 0.76
I would like to buy farmed carp next time I buy fish. 0.871 0.76
I want to buy farmed carp next time I buy fish. 0.791 0.63
How likely is it that you will buy farmed carp next time you buy fish? 0.837 0.70

Table 4. Descriptive statistics and correlations among the latent constructs.
Item Mean S.D. AT CA PI

Ambiguity Tolerance (AT)a 4.69 1.51 (0.58) 0.000 0.002
Confusion Avoidance (CA)a 5.71 1.09 −0.008 (0.62) 0.007
Purchase Intention (PI)a 3.87 1.44 0.049 0.089 (0.72)

ameasured on a 7-point Likert scale Note: the diagonal values represent AVE, and the lower diagonal value 
represents correlation between the constructs, whereas the upper diagonal values represent squared correlation 
between the constructs.

Table 5. Goodness of fit indices.
Category Index Recommended lowest value Attained value

Absolute Fit χ2 P > .05 Significant at 0.139
RMSEA <0.08a,d 0.017

GFI >0.90b,c 0.994
Incremental Fit AGFI >0.90e 0.985

CFI >0.90a 0.972
Parsimonious Fit χ2/df (normed χ2) <3-5e 1.302

RMSEA = root mean square error approximation; GFI = goodness-of-fit index; AGFI = adjusted goodness-of-fit index; 
CFI = comparative fit index. aHair et al. (2010), bForza and Filippini (1998), cGreenspoon and Saklofske (1998), 
dAwang (2012), eHaque et al. (2015).
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attained (<0.01). Hence, our test met the criterion, and Bartlett’s test of 
sphericity also confirmed a high likelihood of successful data factorability 
(Pallant 2007).

Excellent model appropriateness was indicated by the measurement model, 
with values of χ2 = 3979.149, df = 45, p-value = 0.000, RMSEA = 0.017, 
GFI = 0.994, AGFI = 0.985, CFI = 0.972 and χ2/df = 1.302. We can assert 
that the measurement components were consistent with their underlying 
latent construct, since the model fit indices met the satisfactory threshold 
level recommended by Hair et al. (2010). The test of normality representing 
the dataset is well-modeled, with normal distribution.

To test the convergent validity of the proposed constructs and to 
validate the factor loadings, EFA was run after achieving a satisfactory 
result (Hair Joseph et al. 1998). A total of 11 items were deduced, which 
had standardized regression weights (λ) ranging from 0.688 to 0.871. These 
weights (λ) were well above the recommended threshold level of 0.50, 
suggesting that they were significant in the corresponding latent constructs 
(Hair Joseph et al. 1998). To test for internal consistency, Cronbach’s alpha 
was calculated. Hair et al. (2010) suggest 0.60, thus, the minimum cutoff 
value for Cronbach’s alpha is achieved by the three components, although 
a value higher than 0.70 is recommended. Furthermore, composite relia-
bility (ρ) attained values well above the recommended level of 0.70, and 
the average variance extracted (AVE) value for each construct was well 
above 0.50, which indicates convergent validity for each construct (Hair 
et al. 2010).

Robustness check

The AVE of each construct was compared with the corresponding correlations 
between the respective constructs to test for discriminant validity, as recom-
mended by Fornell and Larcker (1981). In Table 4, it can be seen that all the 
average variance extracted values were more significant than their correspond-
ing squared correlation (r2), which implies that each construct was unique, 
and that no multicollinearity problem existed in the dataset. Hence, discrimi-
nant validity was also confirmed.

Haque et al. (2015) recommend analyzing convergent validity, discriminant 
validity and face validity to confirm the construct validity. Convergent and 
discriminant validity were confirmed in section 4.3 and Table 4, whereas face 
validity was confirmed by the individual perception of whether a particular 
construct measured the intended measure. The theoretical review discussed in 
this section and the information presented in the Table 4 affirm the face 
validity. Therefore, it can be concluded that the observed data and our 
hypothesized model have a relatively good fit. Besides, the overall measure-
ment model satisfies the validity tests.
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Assessment of fitness for the structural model

The hypotheses presented earlier were tested to measure the impact of confu-
sion avoidance and ambiguity tolerance on purchase intention. Several good-
ness-of-fit test statistics were employed to measure the fitness of the model 
(Brown 2006). The values attained for all the indices from absolute fit measure, 
incremental fit measure and parsimonious fit measure met the threshold 
values required for sufficient evidence of model fit that indicates construct 
validity (Haque et al. 2015). In the structural model, the values of χ2, RMSEA, 
and GFI satisfied the recommended level, suggesting an excellent absolute fit 
index. Incremental and parsimonious fit were also confirmed, since the values 
for AGFI, CFI, and Normed χ2 were well above the recommended model 
(Table 5). Hence, it was found that the data fitted well with the proposed 
constructs.

Results and discussion

Demographic profile of the respondents

The survey was conducted among respondents who frequently shop for their 
households. The descriptive statistics show that most were male (69.2%), and 
most belonged to the 20 to 49 year old age group (69.60%). 62.40% shopped by 
themselves for their family. On average, respondents had 14 years of educa-
tion, which ensured, to some extent, that they fully understood the questions. 
It was found that the mean income of the respondents was BDT 48,500. The 
analysis also revealed that 747 of them (70.9%) earned less than BDT 50,000, 
while 306 (29.1%) had an income of more than BDT 50,000. 53.3% reported 
having children in the family, while 46.7% did not have children. Most of the 
respondents (60.8%) preferred the wet market to buy fish. 54.1% reported that 
they consumed fish more than once a week, while 13.4% consumed fish daily. 
The majority, 85.7%, opted not to be in an environmental club. Table 6 
presents the demographic information in full.

Respondents’ scores for different constructs

The scores for the ambiguity tolerance, confusion avoidance and purchase 
intention constructs are presented in Table 7. The respondents were sub- 
clustered into high, medium and low criteria, based on their preference scores 
for each construct. Those who ticked 6 to 7 on the seven-point Likert scale 
were identified as “high” scorers; if 3 to 5 they were “medium” scorers; and if 1 
to 2 low scorers. The table shows that the consumers had a high tolerance for 
ambiguity and that their confusion avoidance rate was also high. However, 
regarding the intention to purchase farmed fish, mixed results were obtained, 
with consumers having almost equal low and high purchase intentions.
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Results and discussion of the hypothesis testing

The primary aim of the study was to investigate the effect of ambiguity 
tolerance and confusion avoidance on farmed fish purchase intention. It also 
attempts to explore the impact of ambiguity tolerance on confusion avoid-
ance. Therefore, to test the hypothesized relationship, several hypotheses 
were developed and tested in light of previous research. Table 8 shows the 
results in support of acceptance and rejection of the hypotheses and the 
SEM. The table indicates that four hypotheses were tested, two of which were 
found to be statistically significant. In H1, ambiguity tolerance was signifi-
cant in a trend and positively influenced purchase intention (β = 0.06, S. 

Table 6. Demographic profile of the respondents.
Sample size (households) 1053

Age (mean ± St.dev.) 41.25 ± 13.28
Gender (%)
Male 69.20
Female 29.20
Do not want to mention 01.60
Income (’000) (mean ± St.dev.) 48.47 ± 31.78
Children (aged 1–16) in household (%)
Yes 53.30
No 46.70
Number of family members (mean ± St.dev.) 4.67 ± 2.33
Education in years (mean ± St.dev.) 13.89 ± 3.84
Profession (%)
Self-employed 58.40
Employed 41.60
Do you do most of the food shopping for your family? (%)
Yes 62.40
No 37.60
Overall fish consumption (%)
Less than once a month 3.10
Once a month 2.20
Several times a month 17.90
Once a week 9.20
Several-times a week 54.10
Daily 13.40
I buy fish from (%)
Wet market 60.80
Supermarket 07.40
Both 31.80
Are you a registered member of any environmental organization (%)
Yes 14.30
No 85.70

BDT 85 = 1 USD.

Table 7. Respondents’ frequency and levels of their given scores for different constructs.

Level

Ambiguity Tolerance Confusion Avoidance Purchase Intention

AT1 AT2 AT3 CA1 CA2 CA3 PI1 PI2 PI3 PI4

Low 271 108 425 67 76 82 360 409 400 435
Medium 154 131 158 154 179 141 172 172 208 164
High 628 814 470 832 798 830 521 472 445 454
Total 1053 1053 1053 1053 1053 1053 1053 1053 1053 1053
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E = 0.034, C.R = 1.726, and P <.10). Earlier works on ambiguity found that it 
only affected purchase intention negatively (Hazen et al. 2012) and reduced 
consumers’ confidence choice (Wang and Shukla 2013). In contrast, 
Mitchell, Walsh, and Yamin (2005) found that ambiguity tolerance could 
moderately influence marketing information on consumer confusion and 
choice behavior. The literature also revealed that customer support and web 
content reduced product ambiguity, increasing consumers’ AT (Fang 2019). 
AT is the essential trait that facilitates creative work (Zenasni, Besançon, and 
Lubart 2008), encouraging the production of a large number of ideas (Runco 
2014), and being associated with esthetic preferences (Furnham and Avison 
1997).

Regarding H2, ambiguity tolerance had a strong association with con-
fusion avoidance (β = 0.12, S.E = 0.028, C.R = 4.130 and P <.01). Walsh, 
Hennig-Thurau, and Mitchell (2007) argue that confusion could arise 
from information ambiguity and from consumers’ intolerance for proces-
sing unclear, misleading, or conflicting product-related information or 
advertisements. Therefore, it can be affirmed that ambiguity-tolerant cus-
tomers are more likely to avoid confusion.

Hypothesis H3 was rejected (β = 0.002; S.E = 0.037; C.R = 0.063; P >.10), 
implying that CA has no significant association with purchase intention. 
This complies with Walsh and Mitchell et al.’s (2010) findings, that the 
absence of confusion does not motivate consumers to purchase, nor leads to 
satisfaction. Additionally, Wang and Shukla (2013) and Mitchell and 
Papavassiliou (1999) found that overload confusion affected decision post-
ponement, while Trivikram (2017) advocates certain initiatives to avoid 
consumers’ confusion about a particular product, such as explaining product 
features, ingredients, benefits, product familiarity, product uniqueness, and 
promising to deliver better services. This study added increased confusion- 
avoiding helps to grow consumers’ attitudes toward that product. This study 
also attempts to explore the mediating effect of CA, AT and PI. For the study 
model, three tests, Sobel, Aroian and Goodman, were employed, and the 
results show that the test statistics are minimal in all three tests (β = 0.05) 
and that the p-values are greater than 0.05. These results do not provide 
evidence to support H4.

Furthermore, the study attempts to explore the relationships between 
demographics and socioeconomic variables on purchase intention. From the 
results, it can be seen that income and age have a strong negative relationship 
with purchase intention. In contrast, the presence of children in the family is 
positively associated with consumers’ purchase intention. The literature also 
suggests that consumers’ choice of fish products is influenced by demographic 
variables, such as age, gender and children. The research study confirms 
a significant relationship between AT and CA, and AT and PI. The SEM 
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also demonstrates that the number of family members, education, age, gender, 
and profession do not affect farmed fish purchase intention.

Regression results

Using multivariate regression analysis, the variation of the independent vari-
ables in relation to the dependent variable was observed synchronically. 
A multiple regression model was deployed, as shown in Equation (1). The 
main objective of the regression analysis was to assess the effects of the socio-
demographic variables on consumers’ perceived value of CA and AT. 
Therefore, two independent regression models (models 1 and 2) were 
employed, and the results are shown in Table 8. 

yi ¼ β0 þ βixi þ :: . . . . . .þ βnxn þ ε; i ¼ 1; . . . . . . ; n (1) 

where, yi = dependent variable, xi = independent variable, βi ¼ parameter, 
and ε = error. The resulting empirical specification for Equation (1) is 

yca 1ð Þ ¼ β1;0 þ β1;1age1 þ β1;inc2 þ β1;pcl3 þ β1;nfm4 þ β1;edu5 þ β1;fsf 6 þ β1;mec7

(2) 

yat 1ð Þ ¼ β1;0 þ β1;1age1 þ β1;inc2 þ β1;pcl3 þ β1;nfm4 þ β1;edu5 þ β1;fsf 6 þ β1;mec7

(3) 

Equation (2) is the CA (ca) equation, while Equation (3) is the AT (at) 
equation. In both equations, each score is predicted by consumers’ age (age), 
income (inc), presence of children in the family (pcl), number of family 
members (nfm), education in years (edu), if they do the food shopping for 
the family (fsf), and membership of an environmental club (mec).

Before running the models, using the “avplots” command in STATA, we 
observed all the added variable plots to reveal any problematic observations in 
the models. The results demonstrate that all the variables in the models were 
useful. To check the multicollinearity of the predictors, the VIF and tolerance 
(TOL) techniques were used. The results show that the VIF score is minimal 
(less than 10), and the TOL score is greater than 0.10, meaning that our results 
are free from the multicollinearity problem. Although model 2 deviates 
slightly from normality, it is good in model 1. In both models, the test of 
“hatsq” and the Ramsey RESET test are not significant, indicating that “linkt-
est” and “ovtest” failed to reject the assumption that the models were specified 
correctly. Therefore, we have no specification error.

The regression results (Table 9) indicate that age has a negative and significant 
influence on consumers’ perceived values of ambiguity tolerance. AT is parti-
cularly useful when people solve problems in a group (Runco 2014). Therefore, 
consumers who are members of a volunteer environmental club are more likely 
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to be ambiguity tolerant. In contrast, members of an environmental club are less 
likely to avoid CA. This is because their inability to differentiate between 
unreliable (e.g., greenwash) and credible sources of information indicates that 
they express frustration and blame policymakers’ confusion (Cornish and 
Moraes 2015). On the contrary, a longer education and responsibility for food 
shopping for the family could help consumers distinguish between fake and real 
information sources, thereby leading to increased CA. A high level of education 
also supports increased consumer AT (Fang 2019), and the presence of children 
in the family also helps adults to increase their CA. Therefore, such presence is 
significantly correlated with farmed fish PI. However, the presence of children in 
the family does not influence consumers’ AT substantially. Finally, even though 
its influence is low, level of income reduces CA significantly. In general, income 
helps to increase consumers’ purchasing power. However, when they receive an 
ever-increasing volume of decision-relevant information in their purchasing 
environment, confusion became more of a problem (Mitchell and 
Papavassiliou 1999).

Conclusion and implications

As earlier studies have not focused on the impact of ambiguity tolerance and 
confusion avoidance, this study has examined how consumers’ farmed fish 
purchase intention is affected by these two factors. Second, consumers’ fish 
consumption patterns and the association between sociodemographics and 
farmed fish purchase intention are examined. This contribution also deter-
mines the effect of sociodemographics on confusion avoidance and ambiguity 
tolerance. To achieve the aims, a questionnaire survey was conducted to collect 
relevant data and to consider peoples’ level of agreement with the best option 
regarding their purchase intentions. Consequently, explorative factor analysis, 
structural equation modeling and simple regression analysis were performed 
to analyze the data. The paper’s main theoretical contribution is that it 

Table 9. Results of the two regression models: the effects of demographics on confusion avoidance 
and ambiguity tolerance.

Demographic variables

Model 1 
Confusion avoidance (CA)

Model 2 
Ambiguity tolerance (AT)

Coefficient S.E. Coefficient S.E.

Age −0.003 0.003 −0.006* 0.003
Income −0.000*** 0.000 0.000 0.000
Presence of children in family 0.140** 0.067 −0.018 0.074
Number of family members 0.006 0.014 0.009 0.016
Education 0.025*** 0.009 0.003 0.010
Responsible for food shopping in the family 0.196*** 0.071 0.047 0.078
Member of an environmental club −0.235** 0.095 0.267** 0.104
Constant 5.314*** 0.197 4.733*** 0.215

N = 1053; F(7, 045) = 5.43; 
Prob (F) = 0.000; R2 = 0.0351

N = 1053; F(7, 045) = 1.69;  
Prob (F) = 0.107; R2 = 0.0112

S.E. = Standard errors; *** p < 0.01, ** p < 0.05, * p < 0.1. Parameter estimates from the multiple regression model.
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conceptualizes and develops the modeling of a set of perceived values of 
consumers’ ambiguity tolerance and confusion avoidance, and examines the 
influences of these two factors on their farmed fish purchase intention in an 
emerging country, namely Bangladesh.

The findings of the study lead to the drawing of various conclusions. First, 
consumers have a high level of ambiguity tolerance that positively and sig-
nificantly affects their farmed fish buying intention. The study also found that 
ambiguity-tolerant consumers can avoid confusion, whereas it cannot be 
asserted that confusion avoidance has a positive association with the intention 
to purchase fish from aquaculture. Even confusion avoidance cannot mediate 
the relationship between ambiguity tolerance and consumers’ farmed fish 
purchase intent. Second, income and membership of a volunteer environmen-
tal club help reduce, while length of education, presence of children in the 
family, and frequent fish shopping for the family help decrease confusion 
avoidance. Greater age leads to a decline in consumers’ ambiguity tolerance, 
whereas environmental club membership encourages an increase in it. Third, 
consumers’ purchase intent is negatively correlated with their age and income, 
indicating that older and high-income people are less likely to buy farmed fish.

The study outcomes have important implications for academicians, market-
ers and policymakers who wish to promote farmed fish cultivation and con-
sumption. One factor that may have affected the results is that as consumers 
develop their levels of ambiguity tolerance, the need to control ambiguous 
information regarding the production process and consumption effect of 
farmed fish increases, thus resulting in higher tolerance of ambiguity. 
Evidence shows that risk information, adaption to change, and solving the 
problems associated with farmed fish production and consumption will 
increase consumers’ tolerance of ambiguity to such fish. This ambiguity 
tolerance also allows consumers to engage in creative work, produce new 
ideas, and develop esthetic preferences. Greater use of aquatic technology by 
fish farmers in disease prevention, fishmeal replacement, aquaculture sustain-
ability, and established blockchains in aquaculture could be the worthy crea-
tive goals. However, communication of the sustainability of aquaculture is 
challenging, and the growth of the market requires intensive action, including 
the overall value chain, with the retail sector being considered as the main 
actor (Zander et al. 2018). Such creative work could help consumers to form 
a positive attitude to farmed fish, and subsequently these positive attitudes will 
enhance their intention to purchase the fish.

Another aspect of ambiguity that has been explored in this study is that 
ambiguity tolerance affects confusion avoidance positively. The findings reveal 
that consumers who are able to decide between farmed fish with less or incorrect 
information are most likely to avoid confusion caused by aquaculture informa-
tion overload. Information explaining the features, familiarity and uniqueness of 
farmed fish, and the provision of excellent service by the producers and 
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marketers of the fish, would help to boost the level of confusion avoidance. 
However, this general or overload information does not help to influence 
consumers’ buying intention directly, as those who are willing to avoid confu-
sion will avoid knowing more, as they are not enthusiastic about processing 
more information regarding farmed fish and forming a negative attitude toward 
its purchase. Therefore, to convince consumers, more appealing information 
showing the creativity and potential of aquaculture, and the cultural connota-
tions of fish consumption, is required. Consequently, an effective marketing 
strategy focusing on innovation and communication will positively affect farmed 
fish. As most of the sampled consumers had a high level of ambiguity tolerance, 
farmers’ innovations might help increase purchase intention. In addition, cus-
tomer support and web content regarding farmed fish could help increase 
ambiguity tolerance for consumers who have a low or medium level.

However, the following limitations should be considered for further research. 
First, although our research sample was not so small but the strata was not defined 
strategically. For example, the northern part of the country has excluded capital 
rationing. However, studies could be conducted in a larger area to generalize the 
results. A cross-cultural sample could also be employed to assess the variability of 
the results. Second, this study focused on the quantitative aspect; combining this 
with a qualitative approach would help better achieve the objective. Finally, other 
factors may be associated with ambiguity tolerance and confusion avoidance, such 
as preferences for sensory attributes, consumers’ product knowledge, and beha-
vioral action analysis that can provide a more straightforward concept regarding 
farmed fish purchase intention.
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Appendix A. Ambiguity Tolerance and Confusion Avoidance in the 
Purchase Intention of Farmed Fish (an Aquaculture Product): A Survey 
Questionnaire, January 2019

Section 1
Please read the texts below with the visual information carefully, and then go to section 2.                          

Section 2 
Please rate the statements that comes to your mind since the rated feelings probably closest to 
your real purchase in markets.

Consumer confusion indicates a state of mind that 
leads them to make imperfect purchasing deci 
sions or to lack confidence in the accuracy of their 
purchasing decisions (Walsh 1999). In the eyes of 
consumers, a set of overwhelmingly large 
purchasing options can be a source of confusion 
(Babin, Darden, and Griffin 1994).

Consumer ambiguity is the absence of information 
required for consumers to understand a situation or 
identify a given future state (McLain 2009). In the 
eyes of consumers, the remanufacturing process 
may be a source of ambiguity (Hazen et al. 2012).

Figure A1. Consumers Confusion Figure A2. Consumer ambiguity.
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Section 3: Personal Characteristics 
a) Age: . . .… . . .… . . .… . . .… . . .… . . .… . . .… . . .… . . .… . . .… . . . 
… . . .…. 
b) Gender:Male/Female/Don’t want to mention. 
c) Income/month (Taka): . . .… . . .… . . .… . . .… . . .… . . .… . . .… . . . 
… . . .… . . .… . . .… . 
d) Children (age 1-16) in household:Yes/No 
e) Number of family members: . . .… . . .… . . .… . . .… . . .… . . .… . . .… 
. . .… . . .… . . .… . . .… 
f) Your years of education: . . .… . . .… . . .… . . .… . . .… . . .… . . .… 
. . .… . . .… . . .… 
g) Your profession:Self-employed/Employed 
h) Do you do most of the food shopping for your family?Yes/No 
i) Overall fish consumption:Less-than once a month/Once a month/ 
Several times a month/Once a weekSeveral times a week/Daily 
j) I buy fish from:Wet market/Supermarket Both 
k) Are you a registered member of any environmental (volunteer) 
club?Yes/No 
Thanks for your valuable time! 
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