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Current evolutions in aquaculture development have led to a growing interest and debates on the
health, safety, nutritional qualities and sustainability of farmed fish. Knowledge of consumer
perceptions of wild versus farmed fish has become a major factor for aquaculture operators to
develop appropriate marketing strategy for the product. This will also help policy makers to
design intervention plan for fisheries. This study aims to investigate consumer perceptions of
wild caught and farmed fish in central Cross River state. A total of 1200 structured questionnaires
were administered to fish consumers in markets, hotels, shops and landing sites. The results
showed that majority of the respondents were males (64.41%) within the age class of 40-49
(30.43%) and have attained secondary education (36.52%). Majority of the respondents like eating
fish (82.61%) and are aware that fish can be cultured (85.23%). Only a few can distinguish wild
caught from farmed fish (38.26%) with 54.54% having preference for wild fish, although not
significant (p> 0.05). Taste, availability, easy to cook and good health were all strong reasons for
consuming fish (p <0.001). The mean score for taste (2.37) shows it was not the reason for
choosing farmed fish over wild caught fish. Majority of the respondent were in agreement that
price (2.36), size (2.38), social status (2.26) and quality (2.31) influence consumers purchasing
behavior. The results provided could play an important role when planning and designing efficient
marketing strategies for promoting farmed fish by adapting the information provided to the
perception of each segment of consumers identified by the present study.
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INTRODUCTION

The consumption of fish and fish products has increased
globally during the recent decades. Fish provides
comparatively cheap source of animal protein for human
and livestock, hence increasing the focus on fish
production, both from wild capture and Aquaculture source
(Cochrane et al 2009). In 2016 global fish production was
peaked at 171 million tons estimated as USD 262 billion
with aquaculture representing 47% and USD 232 billion
(FAO, 2018). In 2015 fish accounted for about 17% of
animal protein consumed by global population and
provides about 3.2 million people with almost 20% of their
average per capita intake of animal protein (Cai, 2017).
Fish consumption rate has grown from 9.0 kg per capita
consumption in 1981 to 20.2 kg in 2015 at an average rate
of about 1.5% per year world wild (FAO, 2017). This
increase in consumption rates has been including reduced
wastage, better utilization, improved distribution channels,
population growth, rising income and urbanization (FAO,

2018). In Africa, fish consumption rates remain low with
average per capita consumption rate of 9.9 kg ranging
from a maximum of about 14 kg to 5 kg in western and
eastern Africa countries respectively (FAO, 2017).
According to FAO (2018), low per capita consumption rate
in Africa is attributed to population increase, low income
level, inadequate storage, processing in restructure and
poorly developed aquaculture sectors. In response to
these low consumption rates which is occasional by
depletion of wild stock and increasing consumers demand
for fish, aquaculture becomes a viable alternative (Cahu et
al., 2004). Aguaculture has continuous to grow faster than
some other major food production sectors with estimated
80.0 million tons of food fish and 30.1 million tons of
aquatic plant (Hasan, 2017). In Nigeria two main sources
of fish production are domestic (Artisanal and Aquaculture)
and imports which are mostly wild caught clupeids
(Ogundari and Ojo, 2009).



According to FAO (2013), Nigeria spends about 125 billion
annually on importation of fish to meet the yearly per capita
consumption rate of not less than 13 kg/P/yr. Fisheries
Committee West and Central Gulf of Guinea (FCWCGG,
2016) reported that the total fish demand based on 2014
population estimate of 180 million persons was 3.23 metric
tons. Oyinbo and Rekwot (2013) estimated the average
production around 800,000 metric tons, whereas the
consumption is reported as 2.7 metric tons leaving a deficit
of 1.9 metric tons. This deficit can only be bradded through
aquaculture. In Nigeria aquaculture has grown steadily
from 21,700 metric tons in 1999 to 316,700 metric tons in
2015 (FAO, 2016). Nigeria is the largest aquaculture
producer in the Sub- Saharan Africa and has been driven
by social and economic factors such as nutrition income,
urbanization and generation of employment (FAO, 2017).
Current evolution in aquaculture development has led to
growing interest and debates on the health safety and
sustainability of farmed and wild-caught fish (Tomic et al.,
2017).

Consumers knowledge represents the growth of
aquaculture operators to develop appropriate marketing
strategies for their product and policy makers to design
intervention plans for Fisheries operators. Consumer —
held perception of fish received a great deal of attention
(Kole 2003; Batzios et al., 2004; Verbeke et al., 2005;
Tomic et al., 2017). According to Frank and Nowak (2010)
consumers are becoming more interested in the choice of
food that may have consequences for their health. A
number of studies found that higher income people with
improved knowledge of nutrition are concerned that can
influence human health directly (Sidhu 2003; Johnson et
al., 2007). Modern consumers are also aware of the health
benefit brought by eating fish (Augood et al., 2008; Tomic
et al., 2017). Irrespective of the source, fish constitute
important and healthy part of human diet, owing to the
presence of polyunsaturated fatty acids (PUFA) which play
essential roles in human diets (Ruxton et al., 2004; Oztekin
et al., 2018). Despite of this importance and short falls in
fish supply, some consumers especially in Asia and
Europe still have preferences on wild and farmed fishes.

Rajani (2010) reported a significantly higher attitude of
consumption of wild fish over farmed among people of
Vietnam. European consumers perceived farmed fish as
being of lower quality than wild fish (Kole 2003, Verbeke
et al., 2007). Verbeke and Brunso (2006) reported the
majority consumers perceive that wild-caught products
taste better than farmer raised ones consumers with a
higher involvement in cooking prefer fish species that are
not farmed and can elect the flavors of wild and farmed fish
during consumption (Tomic et al., 2001). Claret et al (2014)
reported that consumers’ preference of wild and farmed
fishes depends on fish level of education, age and gender.
Consumer’s perception in favor of wild fish in terms of
quality was reported, whereas availability and prices were
in favor of farmed fish (Claret et al 2014). Cahu et al.

(2004) stated that the nutritional content of wild fish cannot
be differentiated from that of farmed especially if raised
under appropriate condition, and Oztekin et al (2018)
reported that all fish either farmed, cage-aggregated or
wild-caught fish met the minimum nutritional contribution
for eicosapentaenoic acid (EPA) + docosahexaenoic acid
(DHA) in the order of cage-farmed fish > cage-aggregated
wild fish > wild-caught fish. Majority of consumers showed
no perceived significant differences between farmed and
wild fish however, the mean scores on the attributes of
taste, health and nutritious value were slightly in favor of
wild fish.

Cross River central have most communities located along
the main tributary of the Cross River. They are mainly
farmers, civil servants, business entrepreneurs and a few
fishermen. Although the need for gaining insight into the
consumers perception of farmed fish has been identified
as key factor that determines aquaculture growth potential
(Kaiser and Slead 2002). Several studies in Europe, Asia
and East Africa have shown ambiguity in consumers
perceived preferences of wild versus farmed fishes (Cahu
et al., 2004; Claret et al., 2014; Tomic et al., 2017,
Guithukia et al., 2014). In Nigeria especially in Cross river
state where this study is conducted there is paucity of
information on consumers awareness, perception and
opinion on farmed versus wild fish. This study focusses on
the consumers’ perception of wild and farmed fishes in
some urban settlement of Central Cross River State. The
information provided will help in promoting aquaculture
growth and encourage more persons into the business.

MATERIALS AND METHODS

The survey was conducted in four urban communities
namely Ikom, Obubra, Ugep and ltigidi of central Cross
River State. These communities are located a few
kilometers from the main tributary of the Cross River and
incidentally are the Headquarter of their respective Local
Government Area. They were chosen because of high
population and commercial activities influencing major
markets where fish is supplied and consumed. The study
targeted hoteliers’ whole sellers, retailers, fish folk and fish
farmers.

One thousand two hundred (1200) questionnaires were
administered across the four urban communities in the
study area.

The questionnaires were structured in to 5 sections (A —B)
to suit the objective of this study. Section A looked at the
socio-economic characteristics of the B consumers
perception of building farmed fish; C, reasoning for
consuming fish; D, reason for chosen farmed after wild-
caught and E, factors influencing consumers purchasing
behaviors.



A total of one thousand and fifty (1150) questionnaires
were recovered from the respondents had to express their
opinion and agreement with the statements on the
guestionnaires.  Simple descriptive  statistic  using
frequencies percentages were used. Tables, charts, chi-
square and liker scales were also used to explore
consumers perceptions of wild and farmed fish in the study
area according to Grunert et al (1993) and Claret et al
(2014).

RESULTS

Demographic characteristics

The result of the demographic characteristic of
respondents in the study area is presented of 1150

respondents there are more males (62.41%) than females
(37.39%). Most of the respondents were in the age class
of 40-49 years (30.43%) followed by 30-39 years (26.96%)
most of which were either single (35.65%) or married
(34.78%). Major of the respondents (36.52%) had a
secondary education while 31.30% has tertiary education
with a house hold size of 4-7 (46.09%). Only very few
(13.91%) had a household of more than 7 minter
individuals. The major occupation of the respondents was
trading (33.91%) followed by civil service (24.35%)
however with the least number of fisher folk (19.13%). The
monthly average income of most respondents was N
21,000 - N 50,000 (35.65%) while few respondents had an
average monthly income between N 51,000 - =N 100,000
(10.44%).

Table 1: The Socio - demographic Characteristic of Respondents in the Study Area.

Iltem Frequency Percentage (%)
Sex Male 720 62.61
Female 430 37.39
Age <18 120 10.43
18-29 230 20.00
30-39 310 26.96
40 - 49 350 30.43
> 50 140 12.18
Marital Status Single 410 35.65
Married 400 34.78
Divorce 260 22.61
Widowed 80 6.96
Educational Level Primary 230 20.00
Secondary 460 36.52
Tertiary 360 31.30
Non- Formal 140 12.18
House Hold Size 1-3 460 40.00
4-7 530 46.09
>8 30 13.91
Occupation Civil Servant 280 24.35
Trader 390 33.91
Crop/Livestock 260 22.61
Fisher Folk 220 19.13
Monthly Income (¥) >10,000 240 20.87
11,000 - 20,000 380 33.04
21, 000 - 50,000 410 35.65
51, 000 - 100,000 120 10.44
>100,000 0 0.00

Fish Consumption

The result of fish consumption and perception of wild-
caught and farm-raised fish is shown in Table 2. Most
respondent, 82.61% like eating fish and 85.23% have
awareness that fish can be cultured in ponds. Only a few
38.26% can distinguish pond raised fish from wild-caught
fish, with 54.54% have preference for wild-caught over
pond raised (36.36%) fish. The most common fish species

in the study area are Tilapia (27.83%) silver catfish
(26.07%), Africa catfish (23.48%) while the least was
Heterotis niloticus (8.70%). Silver catfish (30.43%) was the
most preferred while H. niloticus (2.61%) was the least
preferred by respondents in the study area. The result of
the chi-square analysis revealed that the preference of
wild-caught fish to farm-raised fish was not significant
(p>0.05).



Table 2: Fish consumption and Perception of the Respondent.

Item

Frequency Percentage (%)

Do you like eating fish?

How often do you eat fish weekly?

Do you have any knowledge about fish culture?

Can you distinguish wild- caught fish from farmed raised fish?

If yes which is the most preferred source?

Which fish species are most common in your area?

Which is your most preferred species?

Yes 950 82.61
No 200 17.39
Once 100 8.70

2-4 280 24.35
5-6 430 37.39
>7 340 29.56
yes 980 85.23
No 170 14.77
Yes 440 38.26
No 710 61.74
Wild - caught 230 63.64
Farmed raised 210 36.36
African catfish 270 23.48
Silver catfish 300 26.07
Tilapia 320 27.83
H. niloticus 100 8.70

others 160 13.92
African catfish 290 25.22
Silver catfish 350 30.43
Tilapia 330 28.70
H. niloticus 30 2.61

others 150 13.04

Reason for Consuming Fish

The results of the reason for consuming fish is presented
in Table 3. Majorile of the respondent strongly agreed that
the consume fish because it is easy to cook (56.52%) and
readily available (47.83%) other agreed that they like the
taste (58.26%) cheaper (40.00%) and health benefits
(54.78%). However, most of them disagrees that fish
consumption was based on social status (82.70%) and

lack of substitutes (62.61%). The respondent agreement
on the reason for consuming fish showed that, easy to
cook, Taste, availability and health benefit were highly
significant (P<0.001) while reasons for being cheap was
not significant (P>00.05). However, there was significant
disagreement (P<0.001) on social status of respondents
and lack of substitutes as reasons for consuming fish in
the study area.

Table 3: The distribution of respondent based on the reason for consuming fish

Reason Scale Frequency Percentage (%) Mean (M+SD) X2 Significant level

Easy to cook SA 650 56.52 1.43+0.50 60.44 ***
A 500 43.48
D 0 0.00

Like the taste SA 420 36.52 1.69 £ 0.57 49.06 ***
A 670 58.26
D 60 5.22

Cheaper SA 370 32.17 1.96 +0.78 263 ns
A 460 40.00
D 320 27.83

Readily available SA 550 47.83 1.62+ 0.60 27.77
A 480 41.74
D 120 10.43

Healthy SA 440 38.26 1.69+ 0.60 40.71 ***
A 630 54.78
D 80 6.96

Social status SA 160 13.91 2.35+0.71 21.72
A 430 37.39
D 560 82.70

Lack of substitutes SA 110 9.57 2.53+ 0.67 50.10 ***
A 320 27.82
D 720 62.61

SA = Strongly Agree, A= Agree, D =Disagree and SA = Strongly disagree.




Farm-Raised and Wild-Caught Fish

The results of choice of farm-raised over wide caught fish
in the study area were presented in Table 4. The mean
scores on most of the attributes were within the midpoint
of the four (4) point Likert scale denoting absence of major
perceived difference between farm and wild fish. The
results of mean scores of a four point Likert scale revealed
that the attributes of safety, (3.08) healthier, (3.24) fresher,
(3.17) more nutritious, (2.65) availability, (2.97) and
cheaper (2.90) were significant (P<0.05) for choosing
farm-raised over wild-caught fish. The taste (2.37) of the
fish from either of the sources had no effect (P>0.05) on
the preference of farmed -over wild-caught fish.

Table 4: Reasons for choosing farmed fish over wild fish

Reason Scale Frequency Percentage Mean

(%) Score

Safer SD 10 8.70 3.08
D 17 14.78
A 42 36.52
SA 46 40.00

Healthier SD 5 4.35 3.24
D 10 8.70
A 52 45.22
SA 48 41.74

Fresher SD 5 4.35 3.17
D 20 17.39
A 40 34.78
SA 50 43.48

More SD 20 17.39 2.65
nutritious D 26 22.661
A 43 37.39
SA 26 22.61

Easierto SD 4 3.48 2.97
find D 25 21.74
A 56 48.70
SA 30 26.08

Cheaper SD 14 12.17 2.90
D 26 22.61
A 32 27.83
SA 43 37.39

Taste SD 31 26.96 2.37
D 26 22.61
A 42 36.52
SA 16 13.91

Mean values in a 4-point Likert scale. Mean values
greater and equal 2.5 indicate agreement and mean
values less than 2.5 indicate disagreement

Factors Influencing Behavior  of
Consumers

Purchasing

The result of the 3-points Likert scale of the respondents
on the factors influencing consumers purchasing behavior
in the study area is presented in Table 5. Majority of the
consumers were in agreement that price (86.09%), smell
(66.96%) appearance (57.39%), size (95.65%) social
status (81.73%) and quality (78.26%) influence consumers

purchasing behavior. The mean scores show that all
except color of fish were in agreement to influencing
consumers purchasing behavior in the study area.

Table 5: Factors influencing purchasing behavior of
consumers

Factor Scale Frequency Percentage Mean
(%) Score
Price D 16 13.91 2.36
SA 42 36.52
A 57 49.57
Smell D 38 33.04 2.07
SA 28 2435
A 49 42.61
Appearance D 49 42.61 2.03
SA 52 12.17
A 14 45.22
Size D 5 4.35 2.38
SA 61 53.04
A 49 42.61
Colour D 53 46.09 1.98
SA 11 9.57
A 51 46.09
Social Status D 21 18.27 2.26
SA 43 37.39
A 51 44.34
Quality D 25 21.74 231
SA 29 25.22
A 61 53.04

Mean Values In A 3-Point Likert Scale. Mean Values > 2
Indicate Agreement And Mean Values < 2 Indicate
Disagreement

DISCUSSION

Demographic information from respondents such as sex,
age, marital status, educational level, house hold size,
occupation and monthly income have been employed by
several researchers to determine consumers preferences
of farmed and wild fish (Erickson et al., 2007; Claret et al.,
2014; Tomic et al., 2017). The findings of more males in
this study disagrees with most researchers who reported
more female consumers than males (Darko, 2011; Obiero
et al., 2014; Claret et al., 2014; Tomic et al., 2017).
According to Githukia et al. (2014) women mostly
participates at the periphery of the fish value chain, such
as fish post-harvest processing, marketing and trading.
This study deviated from atypical African culture where
principal shoppers of household are predominantly mature
females (Darko, 2011). The dominant age class of youth
in this study agrees with the studies of several other
researchers who opined that it is the most economically
active age group in the society and thus were easily found
in urban center where majority were either employed or
applicants. This was also in line with the findings of
Githukia et al. (2014) and Claret et al. (2014) in Kenyan
and Spanish fish consumers, respectively. A higher
percentage of singles (35.65%) and those who have



attained at least primary education may have accounted
for the result of gender in favor of males in this study.
Studies have also shown that consumers with higher
education background are enlightened on the health
benefits of consuming fish which influences the
preferences of consumers positively (Kinnucan et al.,
1993). Claret et al. (2014) reported that consumers with a
higher objective knowledge and education level about fish
are more ready to agree with scientific evidence and
consequently more likely to make better and reasonable
fish choices. Kaimakoudi et al. (2013) reported that high
potential-aquaculture-consumers tend to have higher
income, younger and higher education level attainment
than the low income aquaculture consumers. In this study
most fish consumers were traders (33.91%) with monthly
income of :&¥21,000 — 850,000 which indicate that they are
petty traders with moderately low standard of living. This
was in agreement with the findings of Githukia et al. (2014)
and Darko (2011) that standard of living of fish consumers
influences their choices. Consumers with high income and
raised in coastal regions can detect differences in wild and
farmed fish and make better choices (Tomic et al., 2017;
Verbeke and Vackier 2004). Consumers in the study area
eat fish as often as 5 — 6 times weekly which is an
indication that fish is a major source of animal protein and
is easily affordable to the respondents. This corroborates
the findings of many other researchers who reported that
modern consumers are aware of the health benefits
brought by eating fish, hence increasing demand due to
increased human population (Smith et al., 2000; Augood
et al., 2008; Claret et al., 2014; Tomic et al., 2017). Most
consumers (61.74%) cannot distinguish farm-raised from
wild-caught fish, however among the few who can
distinguish, have perceived preference for wild-caught fish
(54.54%). This was in agreement with the findings of many
other researchers who reported consumers’ preferences
for wild-caught over farmed raised fish among consumers
who eat fresh fish and are from coastal regions (Schlag
and ystgaard, 2013; Uchida et al., 2014; Claret et al.,
2014). Luten et al. (2002) and Cahu et al. (2004) reported
no clear significant differences between wild -and farmed-
fish when consumer’s panel carried out sensory analysis.
Cahu et al. (2004) further stated that the nutritional
qualities of farmed fish were at least as beneficial as that
of wild fish, particularly in terms of its potential to prevent
cardiovascular diseases. Tilapia being the most common
available species in the study area but not the most
preferred. This was in agreement with the studies of
Githukia et al. (2014) and Obiero et al. (2014) who reported
Tilapia as the most available fish species in urban centers
of Kenya. However, in this study silver catfish was the most
preferred despite being least abundant to African catfish
and Tilapia species. The main reason behind preference
for Nile tilapia was ease of availability of wild-caught Nile
tilapia compared to cultured Nile tilapia whose supply is
seasonal and consumer’s perception that wild Nile tilapia
is tastier and healthier (Githukia et al., 2014). Silver catfish

were all from the wild may have been the reason for its
preference over Tilapia and African catfish some of which
came from cultured environment. According to consumers
who preferred farmed fish, the reasons for their choice
were in disagreement with the findings of Verbeke and
Brunso (2005) and Claret et al. (2014) who reported wild
fish to be safer, tasty and better health benefit than farmed
fish. In contrast to these researchers, and in agreement
with perception of consumers who preferred farmed fish,
Oztekin et al. (2018) reported two-times higher levels of fat
content in farmed axillary seabream (Pagellus acarne)
(7.70%) compared to the wild-caught fish (3.05%), which
resulted in a higher nutritional contribution of
eicosapentaenoic acid (EPA) and docosahexaenoic acid
(DHA), that totally covered the recommended levels for
EPA or DHA by the European Food Safety Authority
(EFSA) with highest rates in cage-farmed (140%) and
cage-aggregated wild fish (130%) compared to the wild
populations of axillary seabream from distant area (99%),
even though wild fish contained higher levels of
polyunsaturated fatty acids (PUFA; 36.47 g/100 g lipid)
compared to the cage-aggregated (30.16 g/100 g lipid) or
farm-raised fish (29.20 g/100 g lipid). Some studies have
reported that most consumers have indicated indifference
between farmed and wild fishes while those with low
preference for farmed fish dislike of its ‘mud taste’ and also
felt that cultured fish were produced with genetically
modified feed ingredients or chemicals like growth
hormones and pesticides (Githukia et al., 2014; Obiero et
al., 2014).

Food purchasing decisions are affected by a series of
factors, including cultural, psychological, lifestyles,
culinary trends and diet restrictions (Polanco and Luna,
2010). The main factors influencing consumer purchasing
behavior of fish in this study included size (2.38), price
(2.36), social status (2.26) and overall quality (2.31). The
findings concur with those of Ahmed et al., (2011) who
studied the determinants of fresh fish purchasing behavior
among Malaysian consumers and found that 68.6% of the
respondents reported price to be the most important factor,
67.8% indicated quality of fish, 44.1% alluded to taste
while 41.6% agreed that nutritional value is the most
important factors when purchasing fish. Most consumers
reported that due to recent economic hardships in the
study area the price of fish is the main constraint especially
when compared to other sources of meat. That
notwithstanding, consumers were aware of the health
benefits of eating fish and thus the quality, nutritional value
and healthiness were regarded as very important factors.
This study also showed that about 86.09% and 78.26%
agreed that price and quality, respectively influenced
purchasing behavior of consumers. Githukia et al. (2014)
reported that the main factors influencing consumer
purchasing behavior of Nile tilapia were price, overall
quality standards, nutritional value, healthiness, taste,
availability, fresh whole fish, size, and wild caught.



RECOMMENDATIONS

The study showed slight preference for wild fish over
farmed fish and is important that the general public is
educated about the safety, healthiness and nutritional
value of farmed fish and other aquaculture products in
general. | recommend further study on this in the other
parts of the state and the nutritive quality and contribution
of wild -and farmed-fish to affirm their similarity since taste
was not a significant reason for choosing wild over farmed-
fish.
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