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Abstract
The Brazilian aquaculture sector faces many challenges involving internal consumption; 
Brazil’s per capita fish consumption is lower than its production capacity. In this study, 
the dataset used the Pearson correlation coefficients and ordered logit models and their 
odd ratios to identify relationships and estimate the probabilities of the main determinants 
and barriers for fish purchasing on consumption frequency levels. A sample of 1509 par‑
ticipants was surveyed to examine Brazil’s main consumption frequencies, determinants, 
and habits of aquaculture species. The study confirmed that aquaculture fishes are mainly 
consumed occasionally during Easter and supermarkets are the main retail channel. Tam‑
baqui, tilapia, and white leg shrimp are the species mostly consumed amongst the sample. 
The results indicated that the highest probability for a consumer to increase their consump‑
tion frequency levels for tilapia is related to availability on shelves. Nutritional value is a 
significant determinant relating to the increased consumption frequency of grouper. Lack 
of desired species, not trusting the health quality of the product, and culinary options are 
essential determinants for consuming shrimp. Similarly, for catfish, high prices, variety in 
culinary options and difficulty in preparation are the main determinist affect consumption 
frequency levels. Also, the results indicated that income and education influence the prob‑
ability of moving to a higher consumption frequency level of all species, except for tam‑
baqui. The findings provide valuable information, especially for producers and organiza‑
tions in terms of marketing and policy analysis. Marketing strategies and campaigns are 
recommended to promote the habit of eating fish throughout the year.
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Introduction

Growing demand, rising incomes, and population growth, amongst other factors have 
impacted the consumption and production expansion of fish and fish products in the 
world (Food and Agriculture Organization of the United Nations, 2018). The vast 
majority of the increase in seafood consumption in recent decades has been sustained 
by aquaculture, while food fish consumption output has grown from 9.0 to 20.2 kg per 
year from 1961 to 2015, respectively (FAO, 2018). However, consumption patterns, 
consumers health status, several behavioural, and socioeconomic elements of consumer 
behaviour and consumption habits involving seafood affect the sector’s development 
(Erdoğan et al., 2011).

It should be noted that consumers hold various perceptions of a product or service, thus 
affecting consumption (Kurtuluş and Okum, 2010). Consumer behaviour and perception of 
fish and seafood products are influenced by several other factors, including but not limited 
to socioeconomic and behavioural factors, general habits, product quality, product choice, 
species, food choice habits and family preferences, health benefits, value, advertising, 
and packaging (Altintzoglou et al., 2011; Christenson et al., 2017; Erdoğan et al., 2011; 
Kurtuluş and Okum, 2010; Richter et al., 2017).

Based on Kinnucan and Wessells, (1997) review, it is confirmed that for aquaculture 
to be market-driven, it requires general marketing and consumer information and intimate 
knowledge on consumers’ perceptions, wants, beliefs, attitudes, lifestyles, habits, and other 
factors that govern choice. Henceforth, in recent times, consumer-held perceptions of fish 
have obtained much attention. However, there are still several gaps between objective sci‑
entific proof and the consumer’s subjective perceptions of fish (Verbeke et al., 2007). Thus, 
understanding consumers’ perceptions play a central role in market development.

In terms of aquaculture, Brazil is categorically the primary producer of inland 
water capture and fish farming production in South America (Food and Agriculture 
Organization of the United Nations, 2018). The Brazilian aquaculture industry has 
a vast diversity of species, including tambaqui, tilapia, white leg shrimp, arapaima, 
grouper and catfish1 (Flores et  al., 2014). In fact, Brazilian fish farming production 
has been experiencing rapid fish production and stable long-term growth during the 
past years by cause of growth in aquaculture (Flores and Pedroza Filho, 2019); and in 
2020, attained a growth rate of 5.9% at 802,930 tons in relation to the production level 
in 2018 (FAO, 2018; Flores and Filho, 2014; PEIXE BR, 2021). And significantly, as 
stated by PEIXE BR (2020, p. 5), “This growth rate was the highest amongst all ani‑
mal proteins in the country.”

Although Brazilian aquaculture production and consumption are growing, which pre‑
sents the most significant potential to increase fish supplies (Barone et al., 2017), one of 
the market challenges confronting Brazilian aquaculture is internal consumption (PEIXE 
BR, 2019). In Brazil, fish consumption habits have been influenced in the past decades by 
several cultural and socioeconomic changes (Filho et al., 2020). The Federal government 
has been encouraging the consumption of fish through investments as a means to increase 
fish as a supply of protein for the population (Chong-Carrillo et al., 2018); the objective of 
the Brazilian government to promote the consumption and production of fish is to increase 

1  Tambaqui (Colossoma macropomum); tilapia: (Oreochromis Niloticus); whiteleg white leg shrimp (Lito‑
penaeus vannamei); arapaima (Arapaima gigas); grouper (Epinephelus marginatus); catfish (Pseudoplatys‑
toma corruscans).
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Brazilian fish consumption to an average of 14 kg per year (FAO, 2020). However, regard‑
less of its yearly growth in fish consumption, Brazil’s per capita fish consumption is lower 
than its production capacity (PEIXE BR, 2019). Compared to the world, Brazil’s domestic 
per capita fish consumption remains lower than 10 kg/year, whereas globally, the average is 
approximately 20 kg/year (PEIXE BR, 2019).

There are major inadequacies and a lack of studies of fish consumption and consumer 
perceptions analysis in the industry (Gaviglio et al., 2014). The PEIXE BR2 CEO, Fran‑
cisco Medeiros, confirmed that Brazilian fish farming has tremendous but unrealized 
potential. However, continuing research is required in developing fish consumption; in 
other words, research is necessary for aquaculture (PEIXE BR, 2019). In doing so, infor‑
mation on consumer attitudes is essential for future aquaculture product development 
(Gonçalves and Kaiser, 2011).

Moreover, research and marketing may be an additional barrier to aquaculture develop‑
ment due to insufficient institutional backing in these fields (Shang, 1985). Furthermore, 
from the perspective of marketing and consumer behaviour, it has been observed that there 
is a deficient volume of research on fish consumption (Temesi et al., 2020). As such, reli‑
able marketing data in aquaculture lags far behind in the Brazilian aquaculture industry. 
Especially in Brazil, there is a requirement to demonstrate the developments and potential 
directions within the aquaculture sector.

Henceforth, the premise of this research is to explore consumers’ consumption fre‑
quencies, main determinants, and habits of aquaculture species towards six distinguished 
farmed species in Brazil; tambaqui, tilapia, white leg shrimp, grouper, arapaima, and 
catfish. Knowledge of fish consumer behaviour is required to increase fish consumption. 
Thus, as a consequence of the shortage of fish consumer behaviour studies in Brazil, 
it is rather challenging to acquire reliable information (Filho et  al., 2020). Therefore, 
to develop successful strategies to increase Brazilian aquaculture fish consumption, we 
must first understand the main determinants, habits and frequency affecting consumers 
‘consumption’.

To date, there are no papers to our knowledge that collectively examined these aqua‑
culture species consumption frequencies, determinants, and habits extensively, cover‑
ing all states of Brazil through an online survey methodology. Comparably, a study 
conducted in 2019 by Flores et al. (2021) analysed data from different choice experi‑
ments performed in person at supermarket seafood counters of five selected regions in 
Brazil. Thus, in the discussion section, a descriptive comparison of the findings of this 
present survey of 2020 and the previous related survey conducted in 2019 was evalu‑
ated to discover any consumption patterns as the two studies exhibit similar descriptive 
structures.

The main aims of this present study were (I) to investigate the relationships between 
the species of fish consumed and consumption frequency, the likeliness of fish choice, 
and barriers; (II) to examine, to what extent, if any, does socioeconomic status, edu‑
cation level, gender, and age of consumer influence fish consumptions; and (III) to 
explore possible strategies that can be implemented to increase consumption of the 
main fish farming products in Brazil. It is believed that the results of this research 
will assist stakeholders in the decision-making process regarding aquaculture species 
production, marketing and promotion, product diversity, and sales policies on both 
regional and national scales.

2  PEIXE BR is The Brazilian Fish Farming Association.
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Materials and methods

Two primary purposes of a survey methodology are to measure attitudes and opin‑
ions and achieve knowledge of a social problem. Market research increasingly uses 
surveys to seek information about the reactions of “real” people to current and pro‑
jected products and services (Groves et  al., 2011). The insights of this stakeholder 
[consumers] are essential in the development of the aquaculture sector. (Shang, 
1985, p. 5), stated that “research into the economics of aquaculture plays a major 
role in aquaculture development. It provides a foundation, not just for decision-mak‑
ing amongst farmers, but also for devising public aquaculture policies”. Aquaculture 
in an economy has several internal and external determining factors to the sector and 
the economy.

The survey methodological approach applied in this research allowed a nationwide 
investigation of “real” consumers regarding their consumption habits, attitudes, and behav‑
iours of aquaculture species, as the methodological sample reach includes the entire coun‑
try of Brazil. With such an approach and the customer-centred design objective of this 
research, the knowledge generated from the sample may have immense applicability to 
consumer behaviour for the entire population.

Primary data were gathered through an online survey by 1509 individuals with differ‑
ent socioeconomic backgrounds and are dispersed within the five central geographical 
regions (North, North-eastern, Midwestern, South-eastern, and South) in Brazil. Such 
non-probability sampling is commonly used since it is somehow convenient to execute 
(Fricker, 2017). Furthermore, Schonlau, Fricker and Elliott (2002) recommend keeping 
the internet survey in the field for a prolonged period to attain a high enough response 
level. In this case, the survey remained in circulation for 7 days before retraction for data 
analysis. Thus, data for this survey was collected in December 2020. The online survey 
was composed of three general categories: (I) questions regarding the respondent’s soci‑
oeconomic characteristics, (II) introductory questions such as the preference for aqua‑
culture species, and (III) questions on consumption behaviours, including aquaculture 
species’ consumption frequency, habits, and determinants. The questionnaire applied is 
presented in Appendix.

Five commonly consumed fish species plus white leg shrimp were employed to explore 
consumption frequency. In this study, the ordered logit model was used, where the depend‑
ent variable is represented by consumption frequencies, measured using a five-point cate‑
gory scale and coded in descending order as described in the following: (0) never, (1) occa‑
sionally, (2) at least once a semester, (3) at least once a month, (4) at least once a week, 
(5) and 2 or more times a week. The independent variables in the model are according to 
the primary factors when choosing a species, the main barriers in purchasing fish, and the 
respondents’ age, gender, income, education. Table 1 summarizes the variables used in the 
ordered logit model.

The methodology described here is according to (Aydin and Saracli, 2016). Ordered 
logit models are used when the dependent variable has more than two categories and an 
ordered structure. This model is similar to the multinomial logit model (Aydin and Sara‑
cli, 2016). However, the multinomial logit model is used when categories are nominal and 
have no ordered structure (Hosmer and Stanley, 2000). In this article, the aquaculture con‑
sumption frequency was analysed using the STATA software package through maximum 
likelihood. In addition, the validity of the model for each species was tested by the likeli‑
hood ratio test and pseudo R2.
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Besides estimating the regular coefficients from the ordered logit model, the propor‑
tional odds model (POM) was used for category comparisons of the dependent variable. 
The POM, an ordered logistic regression model based on estimating the cumulative prob‑
abilities, was initially proposed by Walker and Duncan (1967) and later called POM by 
McCullagh (1980). Equation 1 shows how POM uses cumulated probabilities (Ananth and 
Kleinbaum, 1997):

where Y is the multinomial response variable with categorical outcomes j (consumption 
frequencies for each species) and x is the vector of covariates. Equation 1 can be written by 
taking the natural logarithm of the odds ratio of the model and re-expressed in logit form 
as follows:

where Πj = Pr(Y ≤ yj| x) is the cumulative probability of the event (Y ≤ yj| x), αj are the 
unknown intercept parameters, and β is a vector of the regression coefficients corre- 
sponding to x. In the present study, it is estimated one vector β for each aquaculture spe‑
cies. The coefficients in vector β do not depend on j; therefore, Eq.  3 assumes that the 
relationship between x and Y is independent of j. According to McCullagh (1980), this is 
the assumption of identical log-odds ratios across the cut points, or the proportional odds 
assumption.

The survey further explored information on the type of fish consumers prefer, periods 
in which fish is most likely to be purchased, the main place of fish purchase for prepara‑
tion, and the primary means of consuming fish. Basic descriptive statistics were used to 
summarize the general nature of the data attained (Billard and Diday, 2006; Fisher and 
Marshall, 2009; Ormrod and Leedy, 2010). The relationships between the consumers’ soci‑
oeconomic characteristics, the difficulties when acquiring fish, the factors when choosing 
a species, and fish consumption frequencies were also analysed using the Pearson correla‑
tion coefficient. The threshold of interpretation values can range from negligible to very 
strong correlation (Schober et al., 2018), which can be inferred in measurements of effect 
sizes as small, medium, or large. Particularly, r = 0.00–0.29 is interpreted as small effects, 
r = 0.30–0.49 as medium effects, and r = 0.50–1.00 as large effects, where r is the Pearson 
correlation coefficient (Gignac and Szodorai, 2016; Hemphill, 2003; Lovakov and Agadul‑
lina, 2021).

Results

The sociodemographic profile of the survey results and their sample percentages are 
shown in Table 2. As presented, the sample representation was fairly distributed along 
with each sociodemographic category. In addition, specific consumers’ habits and 

(1)Pr
(
Y ≤ yj|x

)
=

[
exp

(
�j − x��

)

1 + exp
(
�j − x��

)

]
for j = 0, 1,… , 5.

(2)logit
(
Πj

)
= log

[
Πj

1 − Πj

]

(3)log

[
Pr

(
Y ≤ yj|x

)

Pr
(
Y > yj|x

)

]
= 𝛼j − x�𝛽 for j = 0, 1,… , 5.
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Table 2   Descriptive background characteristics

Gender % Regions % Education level %

Male 48.05 South Region 19.88 Illiterate 0.20
Female 51.95 Southeast Region 19.88 Elementary education – incomplete 1.13
Age groups Northeast Region 19.88 Elementary school – complete 1.86
Less than 18 0 North Region 19.95 High school – incomplete 2.85
18–24 26.24 Midwest Region 20.41 High school – complete 27.83
25–34 33.27 Household members Higher education – incomplete 15.64
35–44 21.74 1–3 people 51.56 Higher education – complete 37.24
45–54 11.66 4–6 people 46.45 Household income
55–64 5.63 7–9 people 1.79 Less than R$ 1.254 11.00
65 and over 1.46 10–20 people 0.20 Between R$ 1.255 e R$ 2.004 21.01

Between R$ 2.005 e R$ 8.640 46.39
Between R$ 8.641 e R$ 11.261 11.93
More than R$ 11.261 9.68

69.12%

7.22%

9.81%

3.38%

10.47%

Periods fish is most likely to be 
purchased

Holy Week
Christmas
Fish week (September)
Another date
None

91.19

%

4.64% 3.84% 0.33%

The main means of consuming 
fish

Prepared at home

Delivery (home delivery)

Restaurant

Other

47.05
%

5.17%

32.27
%

13.92
%

1.59%

The main place of fish purchase 
for preparation

Supermarket
Wholesale
Fishmonger
Free market
Other (please specify

Never Occasionally
At Least Once

Per Semester

At Least Once

per month

At Least once

per week

2 or more times

per week

Tambaqui 27.50% 27.37% 9.74% 17.30% 10.40% 7.69%

Tilapia 12.46% 20.81% 10.67% 24.98% 18.89% 12.19%

White Leg Shrimp 14.78% 27.10% 13.98% 23.39% 12.52% 8.22%

Grouper 48.84% 22.47% 9.48% 10.07% 5.96% 3.18%

Arapaima 39.17% 24.52% 10.47% 14.18% 7.22% 4.44%

Catfish 31.21% 24.92% 12.26% 15.71% 9.61% 6.30%

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

Species & Consumption Frequency

Tambaqui Tilapia White Leg Shrimp Grouper Arapaima Catfish

Fig. 1   Consumer fish consumption frequency, habits and preferences
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preferences are summarized in Fig.  1. In the 1990s, fish consumption has been given 
attention as concerns for health grew. Since then, the intention to consume fish in Bra‑
zil has been linked to health, weight control, and longevity, thus following an increased 
fish consumption desire (Chong-Carrillo et  al., 2018; Kato and Freitas, 2015; Silveira 
et al., 2012). Nevertheless, in Brazil, there are still many barriers or limitations of fish 
consumption amongst the population, as previously mentioned, such as price, taste, pref‑
erence for other meats, lack of access to convenience products (Kato and Freitas, 2015; 
Silveira et al., 2012).

Based on the information presented in Fig.  1, when fish is consumed, it is primarily 
consumed on an occasional basis as appose to throughout the year, given that 69.12% of 
respondents stated that they are more likely to purchase fish during Holy Week (Easter). 
Notably, fish is mainly prepared for household consumption (91.9) and the main places of 
fish purchased for preparation are supermarkets (47.05%).

Tilapia was reported as the species mostly consumed two or more times per week 
(12.19%), at least once per week (18.89%), and once per month (24.93%). However, tam‑
baqui is more consumed occasionally and white leg shrimp was mostly consumed at least 
once per semester (13.98%). On the other hand, the species that was mostly never con‑
sumed by the respondents was grouper.

53.6%

17.8%

10.7%

1.6%

5.8%

9.9%

0.5%

Taste

Price

Nutritional Value

Availablity in the boat

Variety in culinary options

Visual aspect of the product

Other

The main factors when choosing a species

57.5%

16.0%

10.8%

5.8%

8.7%

1.2%

High prices

Lack of the desired species

Difficulty in preparation

Does not find the desired presentation

Does not trust the health quality of the products

Other

The main difficulties in buying fishes

Fig. 2   Likeliness of choosing a species and main barriers to purchasing fishes, Survey 1, 2020
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Figure 2 shows the main factors when choosing a species and the main difficulties in 
buying fish. More than half of consumers identified “taste” as the most important factor 
when choosing a species. In other words, greater intentions to consume aquaculture fishes 
frequently are led by the product’s taste. Nevertheless, there is also an important influence 
of other factors, such as price, nutritional value, and visual aspects of the product. On the 
other hand, high prices were viewed as the principal barrier when buying fish. We can pre‑
sume that high prices may be a determinant or barrier for consumption for the respondents 
who reported never consuming fish. However, the results showed that the other factors are 
comparatively weak barriers.

We tested the proposed relationships between the above variables. Table 3 presents the 
correlation coefficients between the frequency of consumption for each species and the 
variables generated from the difficulties in buying fish, the factors when choosing a species 
and demographic variables.

High prices were significantly negatively correlated with all species’ consumption 
frequency, demonstrating values between −0.164 and − 0.085, which can be consid‑
ered a small effect. Likewise, the lack of desired species and lack of the desired pres‑
entation were poorly correlated variables. All species in the category of difficulty in 
preparation and lack of trust pertaining to the products’ health quality were not signifi‑
cant. When choosing a species, the factor of taste was poorly positively correlated with 
the consumption frequency presenting a significant relationship with white leg shrimp 
(0.079) and arapaima (0.069) and its consumption frequency. Also, price as a factor 
when choosing a species and consumption frequency was negatively correlated with all 
species. Consequently, the results reflect the fact that as price increases, consumption 
frequency decreases. The results for the demographic variables indicated that income 
and education variables were significantly correlated to the consumption frequency of 
all species.

In addition to the correlation coefficient, the present study further analysed the main 
determinants of fish consumption frequency in Brazil using the ordered logit model. The 
odds ratios are estimated to determine how many times the exogenous variables increase 
the probability of a consumer moving to a higher level of consumption frequency. This 
type of model permits the effective analysis of consumers’ preferences (Cantillo et  al., 
2021). Table 4 summarizes the results.

The results from the ordered logistic regression showed that the coefficients relating to 
difficulties in buying were not significant for tambaqui, tilapia and arapaima consumption 
frequency. In terms of shrimp consumption levels, the probability of a consumer moving to 
a higher level because he/she thinks lack of desired species or not trusting the health qual‑
ity of the product are the main difficulties buying seafood is, respectively, 3.1 and 1.5 times 
higher. Whereas for grouper, the probability of a consumer moving to a higher consump‑
tion level due to not trusting the health quality of the product is 0.4 times higher (i.e., 2.26 
times less likely). In terms of catfish consumption levels, the variables such as high prices, 
difficulty in preparation and not trusting the health quality of the product presented a nega‑
tive impact.

An increase in the consumption frequency level was not explained by variables taste 
and price as factors when choosing any species. For tilapia, the chances of a consumer that 
thinks availability on shelves is the main factor reaching a higher consumption level are 
3.8 times higher. As for shrimp, grouper and catfish consumption levels, a consumer that 
indicated culinary options in the survey is, respectively, 3.4, 6.4 and 3.3 times more likely 
to move to a higher level.
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It is observed that demographic variables, especially education and income, 
significantly influenced fish consumption frequency. The ordered logistic regres‑
sion model revealed a positive association between the consumption frequency 
of tilapia, shrimp, grouper and catfish and income status. A higher income status 
corresponds to an increased probability of achieving a higher frequency level of 
fish consumption amongst these species. As expected, a similar pattern is found 
for education level but for all species studied. On the other hand, negative associa‑
tions were found between the consumption frequencies of tambaqui, tilapia, shrimp. 
and arapaima and age. Therefore, younger people are more likely to consume in a 
higher frequency these species than older people. From this model, men showed a 
higher chance of consuming tambaqui, shrimp, grouper, arapaima, and catfish more 
frequently.

Discussions

The survey conducted in 2019 by Flores et al. (2021), as mentioned in the introduction, 
aimed to obtain macro indicators on the national fish chain of five species3 in Brazil 
using fish consumption and processing information. The researchers collected a sample 
consisting of 1352 Brazilian consumers over 18  years of age. Data for this research 
were collected in person at supermarket seafood counters. The sample was decently 
representative of the Brazilian population regarding age, gender, education, income, 
regions, consumers of fish, and household members. Comparing the main places fish 
was purchased for both surveys revealed that the majority of the respondents purchased 
fish at supermarkets.

The prior research of 2019 demonstrated that most respondents preferred fishes 
from the sea (50.3%), while only 7.28% preferred freshwater fishes. From our study 
surveyed in 2020, 44.93% of respondents preferred freshwater fishes, and 30.15% pre‑
ferred fishes from the sea. The differences in results from both studies may be due to 
the differences in both surveys’ administration. The survey in 2019 was conducted in 
person and was administered in supermarkets of one selected city per region, whereas 
the present survey was administered entirely online. According to the 2003 FAO fish‑
eries report, supermarket expansions in the developing world have influenced and 
promoted a global transformation of food. Additionally, supermarkets in Brazil are 
directly engaged in promoting fish farming. Hence, although fish consumption is rela‑
tively low and less traditional than other animal proteins, the introduction of fresh sea‑
food on supermarket counters has shown to receive highly positive consumer responses 
(FAO, 2003). Henceforth, we suggest future comparative studies regarding the prefer‑
ences of freshwater and seawater fishes to help us better understand this behaviour and 
preference amongst fishes.

The first aim of the present study was to investigate relationships between the spe‑
cies of fish consumed, consumption frequency, barriers of consumption, and the likeli‑
ness of fish choice. Our results found that taste was the principal variable in choos‑
ing aquaculture fishes. Therefore, we suggest that efforts need to be geared towards 

3  Tambaqui, tilapia, catfish, arapaima, and salmon.
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further enhancing consumers’ familiarity, exposure, and acceptance to other aquacul‑
ture fishes’ flavours (e.g., Amazonian species) by increasing their sensory awareness 
through promotion strategies such as free product samples. Consumer acceptance is 
extremely important for the marketplace success of aquaculture production (Vanho‑
nacker et al., 2013).

On the other hand, high prices were the highest and most significant barrier when 
purchasing a species. Moreover, over the last 20 years, relative to other protein items, 
specifically beef, pork and poultry, fish, and fish commodities both in the domestic 
and export markets, detailed the highest increase in price (Yokoyama Sonoda, 2006). 
Thus, the willingness for consumers to pay a premium price for farmed fish is lacking. 
This is a critical aspect that should be addressed, primarily due to the adverse effects 
of the COVID pandemic and its effect on income for Brazilians. Therefore, we sug‑
gest introducing and applying consumer market segmentation and marketing strategies 
along with the appropriate product offerings and innovations ranging from budgeted or 
lower priced to premium offerings. In addition, fish farmers and retailers, principally 
supermarkets, could implement some initiatives to reduce the production and selling 
costs of fish. It concerns strategies such as technological innovation (e.g., automation 
in fish production and processing and genetic improvement of species), increased pro‑
duction scale (e.g., cooperatives or vertical integration), and reduced sales margins by 
supermarkets.

The findings from the present study supported that tilapia and white leg shrimp were the 
aquaculture species most consumed or purchased. Our results also corroborated findings 
from earlier works that confirmed tilapia is the most frequently consumed fish by the Bra‑
zilian population (Flores et al., 2021). Furthermore, tilapia is the primary cultured species 
in Brazil (Lima et al., 2020); the nation has one of the fastest-growing tilapia industries in 
the Americas (Fitzsimmons, 2000), and it is also considered the most important species 
in Brazilian aquaculture (PEIXE BR, 2019). While, on the other hand, a small number of 
respondents consumed grouper, indicating room for improvement and revealing an oppor‑
tunity for this marine species, which is currently starting to be farmed in Brazil (Mello, 
2021). Thus, we suggest increased awareness of action strategies as an essential factor in 
influencing the consumption of this species.

Under the factor of taste, shrimp and arapaima are the only two species signifi‑
cantly related to consumption frequency; however, the probability of a consumer 
moving to a higher consumption frequency level is not significant. Conversely, all 
species were negatively significantly correlated with the factor of price when choos‑
ing a species and high prices as a difficulty in buying a fish with consumption fre‑
quency. However, the factor of high prices and price does not affect the probability of 
increasing or decreasing the consumption frequency levels of any species, except for 
catfish.

The second objective was to elaborate on the socioeconomic status, education level, 
gender, and age of consumer influence on fish consumption frequency by species. Con‑
sumer demographics are the main determinants contributing to the increase in fish con‑
sumption frequency. Although a small correlation with gender and age was found with 
the consumption frequency of selected species, higher values were found with consump‑
tion frequency of all aquaculture species and income and education, especially with tila‑
pia, white leg shrimp, and grouper, which yielded the highest Pearson coefficient values. 
Based on this relevant relationship, we can conclude that income and education levels 

931Aquaculture International (2022) 30:919–936
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have an effect on the consumption frequency, especially of tilapia, white leg shrimp and 
grouper species, more than the other species specified in this survey. The results corrobo‑
rate the previous findings by Anater et al. (2021), through Spearman’s correlation analysis, 
observed that consumers’ demographic data (age, gender, and social class) significantly 
influenced fish consumption frequency in Brazil. Therefore, further comprehensive studies 
are required to assess the influence of socioeconomic and demographic determinants of 
fish consumption frequency.

As per Valenti and Moraes-Valenti (2010), the implementation of collective as well 
as individual marketing strategies in aquaculture are important to (I) increase current 
fish consumption, (II) introduce new or innovative products, (III) effective targeting, 
and (IV) need assessment of consumers (Valenti and Moraes-Valenti, 2010). In other 
words, for a profitable aquaculture business in market economies, effective product 
marketing is necessary (Tisdell, 2013). For example, salmon is the largest single fish 
commodity by value and a popular item in markets worldwide. The rapid demand for 
salmon mainly resulted from international marketing campaigns and advances in logis‑
tical and production technology and product innovation (Food and Agriculture Organi‑
zation of the United Nations, 2018). Another example is canned tuna used to increase 
marketing to establish the item as an inexpensive and low-priced food fish product 
to its targeted modern consumer markets (Food and Agriculture Organization of the 
United Nations, 2018).

Therefore, the results of this work could be of interest to actors aiming to increase 
the consumption patterns of aquaculture species from seasonal consumption to tra‑
ditional or year-round consumption. The season and fish consumption frequency are 
significant concerns. Respondents reported consuming fish principally on Easter. The 
results confirm previous findings by Anater et  al. (2021) and Matos et  al. (2019), in 
which the authors found that Brazilians eat fish mainly because of religion or during 
religious celebrations, particularly on Easter. Fish consumption in Brazil is highly tra‑
ditional. During Easter, fish purchases are more abundant and fresher. This phenom‑
enon also occurs in Mexico. Most Mexicans are Roman Catholics, and religion plays 
a significant role in their culture, traditions, and diet. As a result, fish consumption 
is significantly associated with the Easter, Roman Catholic Lenten seasons (Sabbagh, 
2012; Staples, 2018). In essence, fish consumption patterns display seasonal varia‑
tions as cultural/ritual factors influence the frequency of consumption. It is stated that 
seasonal influences have been recorded in numerous fields in consumer psychology 
(Spence, 2021). Seasonal variations also affect consumers’ nutrition and food con‑
sumption (Kucukerdonmez and Rakıcıoglu, 2018; Ravaoarisoa et  al., 2019). Some 
studies have identified a relevant relationship between a population’s nutritional status 
and season (Ravaoarisoa et al., 2019).

We recommend firstly the reduction in seasonal marketing of aquaculture fishes and 
increase marketing campaigns throughout the year. Secondly, we suggest that further mar‑
keting, specifically consumer marketing research, can help explain the motivations con‑
sumers choose to eat fish primarily at Easter, despite the increasing availability of fish 
year-round. Assessing the reasons and effects of seasonal fish consumption can help us 
identify strategies to reverse the current beliefs and behaviours. Likewise, tailored adver‑
tisement campaigns on certain areas as price value, the health quality of the product, nutri‑
tional value, and techniques to prepare different species are important to increase consum‑
ers’ awareness and attract their attention, which might positively impact fish consumption 
frequency.
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Appendix 1 Online fish consumer questionnaire applied in Brazil
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Funding  This survey was part of the BRSAqua Project, coordinated by the EMBRAPA (Brazilian Agri‑
cultural Research Corporation), and funded by the BNDES (Brazilian Economic Development Bank) and 
Ministry of Agriculture, Livestock and Food Supply.
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