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Abstract: Even though Peruvian fishing industry is a key comemt of its economy, fish
consumption is under the appropriate dietary infakels. Given the current status, it is relevant
to identify the factors that propitiate higher fisbnsumption levels. Thus, this research assessed
the effects of underlying psychometric attitudas;hsas fish consumption experience and taste
preferences among others, over the probabilityabihg fish at the recommended level of twice
a week in Modern Metropolitan Lima, Peru. A lateatiable-based instrument on validated
5 points Likert scales was applied to a stratifiadom sample of 159 Modern Metropolitan Lima
fish consumers. An ordered logistic regression wssd to analyze the marginal probabilities
of Peruvian individuals that consume fish twiceeeWw or less. The results showed that underlying
psychometric variables as taste preferences and @gserience contributed significantly
to the probability of eating fish at a recommendieeel. Contrarily, it was found that perceived
health benefits of eating fish, and demographidrobivariables did not have any impact on fish
consumption frequency. Outcomes may have insighthglications on promotion, marketing
and sales of fish in Peru, particularly to the ‘ifee” fish consumers, who consume fish more
frequently in Modern Metropolitan Lima.
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1 Introduction

Peru’s fishing industry has historically been a lamponent of the country’s economy
(Evans and Tveteras, 2011). The total contributioih the marine fisheries sector
to the Peruvian economy was estimated to be $3®rbilUSD for 2009- this being
a conservative estimate- (Christensen et al, 20@d)thermore, Peruvian marine fisheries
generate economic and social benefits through psiog, distribution and consumption
(Christensen et al, 2014) positioning Peru as éwersd ranking fishing country in the world
after China in terms of capture volumes (Sancherafdi and Gallo Seminario, 2009).
The Peruvian domestic market of fish is largely posed by fresh fish because of the coastal
connectivity, covering around 30% of the nationadrket (Del Carpio and Vila, 2010),
and being the fresh sector representative of mbam t50% of consumption compared
to the processed one (Fréon et al, 2014).

Even though Lima is a coastal city, its fish conption is low, as this phenomenon happens
in other coastal cultures (Can et al, 2015). Acafuvian fish consumption generally not
even comes close to the recommendations to eat tiiste a week (Birch, Lawley
and Hamblin, 2012; Verbeke, Vermeir and Brunso,7200he annual per capita edible fish
consumption in Peru was estimated to be 11.2 kgdqugR.5 kg in whole fish equivalents)
in 2011 (Avadi and Fréon, 2015) which is just abtwe average per capita European fish
consumption of 20.5 kg (Verbeke and Vackier, 2008g low frequency of fish consumption
in Peru could be due to different barriers, fotangse, supply related, as the lack of cold chain
(FAO, 2007), logistical operations and optimal &y conditions (Freon et al, 2014).
Additionally, demand related barriers such as latkhabit and difficulty of preparation



(Mitterer-Daltoé et al, 2013), beliefs of expensigss (Verbeke and Vackier, 2005),
and unpleasant physical properties (Olsen, 2004)dweter frequent fish consumption.

Different factors beyond sensorial characteristibave become fairly influencing
in consumer’s dietary and food choices (Carrilloakt2010) and their analysis have been
directed to explain the consumer behavior towaists (Mitterer-Daltoé et al, 2013; Verbeke
and Vackier, 2005). Several authors have found tdetie preferences and positive attitudes
are related with higher levels of fish consumpt{@rewnowski and Darmon, 2005; Olsen,
2003; Lennernas et al, 1997). Furthermore, pastéxmce in consumption has been found
directly related with fish consumption frequencytbe intention to eat it (Mitterer-Daltoe
et al, 2013; Verbeke and Vackier, 2005). Givendineent low frequency of fish consumption
and the importance of fish in the dietary habitsisi critical to identify the factors that
propitiate adequate fish consumption levels. Thhs, primary objective of this research
is to reveal if underlying psychometric variables far instance taste and past experience
of fish consumption among others, affect the prdilof eating fish at the recommended
level of twice a week in Modern Metropolitan LinReru.

2 Materials and Methods

Metropolitan Lima was chosen as the study sitéhisf tesearch as is the fifth most populated
city in Latin America and their individuals contute around US$ 3,503 of per capita GDP
(Del Carpio and Vila, 2010). Accordingly, the swwwas taken in supermarkets and fish
markets between August and October 2015 in the afe®odern Metropolitan Lima
as it presents predominately A and B socio-econdeviels (Ipsos Apoyo, 2011). A stratified
sampling procedure was undertaken considering fmehrkets and fish shoppers.
At the consumer’s level, a systematic random sargplvas applied. The sample consisted
of 159 consumers who currently consume fish at &eguency. The associated error
of the sample was 7.8%, considering p=g=0.5, aiden€e interval of 95% and unknown fish
consumers population size.

The structured questionnaire was administered wilik support of students from
the Universidad del Pacifico in Lima, Peru. Thetrunment presented three different sets
of Likert scale items ranged from 1 (strongly digsj to 5 (strongly agree). The papers from
which the scales belong are presented at thecflsimn in table 1. Additionally, frequency
of fish consumption was measured on the scale ‘fleas weekly”, “weekly” and “twice
or more times a week” based on the recommendafidisio consumption of Birch, Lawley
and Hamblin (2012). Consumer characteristics siclage, sex and socio-economic level
were also considered as the literature has fougmifiant differences with respect to fish
consumption frequencies (Can et al, 2015; Lenneebdd, 1997). Lastly, consumers where

asked to qualify their perception as positivelynegatively towards fish.

The Likert scales were originally written in Englisand then translated to Spanish.
In addition, two bilingual professionals, one irethnguistic field, and the other, expert
on fish issues, cooperated for the back translatk@ychometric analysis such as construct
validity, via Principal Components Analysis (PCAand reliability of scales, via Cronbach’s
alpha, was assessed using SPSS 22.0. The fact@sswsere obtained using a non-refined
method, averaging the items’ score by factors (&&8to et al, 2009). This approach was
chosen because using regression based scoreéifdgrson-Rubin scores) “is inappropriate
and can lead to faulty analysis and recommendadti@hsccaro, 2007, pp. 511). An ordered
logistical regression was used to assess the nadngiobabilities of individuals to consume
less than the usual and at the recommended levdisiofconsumption (twice a week).
This model was chosen because the dependent \eariadd three ordered outcomes
and it presented a non-calculable continuous latemtable that was measured through
a categorical ordered variable. Thus, there wereassumptions about the distribution



of the independent variables (Borooah, 2001). ®Bigestical link function was chosen in order
to facilitate the interpretation of the coefficisras log-odds. To assess the goodness-of-fit
of the model, the variables were introduced bysstapd the variations of the Log-Likelihood
were checked for significant changes using tife statistic. Additionally, the test

of proportionality of odds across response categowas tested. Finally, the Variance-
Inflation-Factor (VIF) was checked using the valéabincluded in the model. The ordered
logistical regression model was executed using SAAT.

3 Results and Discussion

The constructs validity was assessed through &ipahComponent Analysis with a Varimax
rotation. The results showed that the test critexgeched fulfilling levels. The Kayser-Meyer-
Olkin statistic was over 0.8 assuring an adequatgpéing adequacy. The Bartlett's sphericity
test was highly significant, which means that thereation matrix of the items was different
from the identity. Furthermore, the trace of théi-anage correlation matrix showed values
greater than 0.7, which implied a good samplingqadey of each item. Three components
presented eigenvalues greater than 1, reason wdwywhre retained. After the Varimax
orthogonal rotation, the three components presemédiddifferentiated loading for each factor
and were greater than 0.6. All of the factors pmes Cronbach’s alphas greater than 0.7
indicating an adequate level of reliability. Moreoyall item-rest correlation were positive
inside each construct. The following table (Tablsdmmarized the previous analysis.

Table 1. Varimax rotated component matrix and reliability of scales

.- . . . Components
Origin of the items Items in the instrument Past experienc Taste Health
| know many fish species to prepare 0.90 0.07 0.07
Verbeke and Vackier | have reasonable knowledge about fish 0.90 0.07 0.15
(2005) I am very informed about fish 0.85 0.15 0.15
Fish preparations are familiar to me 0.79 0.32 0.11
. . | have a positive attitude towards fish taste 0.15 0.72 0.03
Carrll[o et 'al.. (2011); I'm very pleased with a meal that has fish 0.23 0.71 0.04
Sveinsdottir et al. ; -
(2009) I appreciate eating fish -0.04 0.68 0.13
| enjoy eating fish 0.22 0.74 0.21
Eating fish reduces the risk of having cancel 0.03 0.08 0.65
Carrillo et al. (2011); Eating fish stimulates bone development 0.17 0.06 0.66
Verbeke, Vermeir & Eating fish contributes to cerebral developm 0.05 0.05 0.73
Brunso (2007) By eating fish, | extend my life expectancy 0.31 0 0.73
Fish is good for my nails, teeth, skin, hair, et -0.02 0.29 0.67
Eigenvalues (Varimax rotated) 3.23 2.27 2.5
% of variance explained 21.80% 16.70% 18.70%
Cronbach’sy 0.91 0.72 0.74

KMO: 0.827; Bartlett's tegd.f.(78):822,6 (<0.001); Values in the trace @& #nti-image correlation matrix >0.7
Own elabor ation, 2015

Past experience is a substantive predictor of latdravior because past behavior was
a reasoned action (Vermeir and Verbeke, 2008). Icoga al. (1998) proved that taste
Is a main reason for purchasing fish. Finally, tieaéss is also one of the key factors
in consumer perceptions (Niva, 2007These three latent variables were included
in the ordered logistic regression model which @nés the following structure:

k

Y= z BiXii +e=2;+¢ @)
k=1

Where Y* represents the continuous latent dependent varigibthe log-odds coefficients
for each variable Xii represents the included variables in the model, sarthe random
disturbance term with a standard logistic distiiutwith mean 0 and variance 3.29.
The value of the observed Y categorical variablpedels on the latent* variable, which
must surpass certain threshodats
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The frequency of fish consumption was used as ardt categorical variable. The three
latent variables were included to measure the iddal impact of health attributes, taste
preferences and past experience at eating fism,Tiw® dummy variables which indicated
if the usual place of consumption was at home @ingaut, and also, if the individual has
a positive or negative perception towards fish walgo included in the model. It was
expected, for instance, that income level, measuhedugh the district, among other
variables, would had an effect on fish consump(©an et al, 2015). Thus, age, sex and high
socioeconomic level were used as control variablable 2 showed the summary statistics
of the variables included in the ordered logisigression model. Later, table 3 showed
the regression model results. The goodness-offfitthe model was assessed through
the Likelihood-Ratio 2 test which was highly significant (<0.001). Thesamption

of proportionality of odds across response categowas not significant (sig: 0.61) which
ensures that the coefficients hold the same acategories and revealed that the model was
correctly justified.

Table 2. Statistics of the variablesin the model Table 3. Ordered logistic regression model
Variable Min Max Mean (SD) Fish consumption frequency (dependent)
Frequency of fish consumptic 1 3 2.0 (0.76) B (SE) Sig.

1- Less than weekly (28%) Health 0.09 (0.28) 0.743
2- Once a week (43%) Taste 056 (0.31) 0.071*
3- Twice or more _ (29%) Past experience 050 (0.19) 0.009**
Independent variables Main consumption at home 1.19 (0.36) 0.001**
Health 1 5 3.6 (0.67) Positive ideas towards fish 0.89 (0.41) 0.032*
Taste 15 5 4.2(0.66) Age 0.02 (0.01) 0.124
Past experience 1 5 3.2(1.01) Female -0.29 (0.45) 0.523
Main consumption in house 0 1 0.6(0.49) High socioeconomic level -0.26 (0.35) 0.463
Positive ideas towards fish 0 1 0.7 (0.44) Ancillary parameters
Control variables o1 4.80 (1.38)
Age 19 84 43.8(15.2) a2 7.18 (1.46)
Female 0 1 0.8(0.37) LL: -127.14; LRy¥(8): 46.14 (Sig. <0.001.)
High socioeconomic level 0 1 0.5(0.50) Approx. LR test of proportionality of odds across
Own elabor ation, 2015 response categorieg(8): 6.36 (Sig. 0.61)

Mean VIF: 1.18;*p<0.1, *p<0.05 ,*p<0.01
Own €elabor ation, 2015

The reasons for particular food choices are compled diverse in general, being food
consumption influenced by many interrelating fastas for instance, food quality aspects
(e.g. taste), characteristics of the individualg.(eattitudes, perceptions, socio-economic
characteristics, etc.), etc. (Batzios et al, 20@%en (2004) stated that intention to purchase
a fish product is mostly driven by health. None#iss| in our study we found that the health
benefits did not significantly influence to a higieequency on fish consumption in Modern
Metropolitan consumers (p>0.10). Related to seabaspects, research by Lennernas et al
(1997) had highlighted the role of taste, while Bmewski and Darmon (2005) considered
the effects of taste on food choices (O'Neill, Hassl Campbell, 2014). We found that
a higher positive attitude and perception on tpstéerences of fish had a positive effect over
eating fish at higher frequencies (p<0.10). Mittdbaltoé et. al (2013) determined that habit,
as a variable measure of the past experience oehstwas an important discriminating
variable and a good explanatory factor in the comgion of fish. In our model, outcomes
indicated that past experience variable (p<0.05% wignificant and positively influential
on the frequency of eating fish. Namely, when asgerhas experience over fish (past
experience), the chances of increasing the frequehconsumption were higher. In addition,



the possibility of eating fish at the recommendeael increased when people had positive
ideas related to fish, such as highly nutritiougailability, convenience, etc. which may
account for substantial differences in fish constiomp behavior (Pieniak et al, 2008).
Regarding the usual place of consumption, peopé \were used to eat fish at home had
higher probabilities of getting an adequate (highewel of fish consumption. Finally,
we found that the control variables (age, sex amcoseconomic level) did not present
a significant relationship with higher or lowerHfisonsumption frequency (p>0.10).

To clearly illustrate the results presented abowe used the ancillary parameters
and the significantly different from zero paramsterto determine the probability
of consumers to be classified into the categoryeds(than weekly), 2 (once a week) or 3
(twice or more). Thus, we depicted two arbitraryt lustrative, types of consumers: First,
consumer 1, who presented the highest ratings ste tpreferences and past experience,
usually consumed fish in-house and had a positivei@e and perception towards it. Second,
consumer 2, who presented the lowest score on fastierences and past experience.
Moreover, the latter usually consume fish at restiais and had a negative perception
towards fish. Using equation (1) and (2) we fouhidvalues, which showed the probability
of belonging to each ordered category. Therefavasemer 1, who had a “positive” attitude
towards fish, had an approximate 7% of eating lesis than weekly, 38% chances of eating
fish weekly, and an associated 55% probabilityading fish more than weekly. On the other
hand, consumer 2, who had an overall “negativetuaie towards fish, had a 97% probability
of eating fish less than weekly, 3% odds of eatisgkly and, due to rounding, almost 0%
chances of eating fish more than weekly. Thus, itp@s$ attitude fish consumer should be
the target fish consumer in Modern Metropolitan &jmas the probability of eating more than
the recommended level is considerably higher tharfrtegative” attitude fish consumer.

Certainly, fish consumption traditions, ideas astdfulness or convenience among others,
and habits as past experience account for a higbgquency of fish intake (Pieniak et al,
2008). In this research, underlying variables agetapast experience, fish consumption
at home and having positive ideas towards fish gdow positive influence on the fish
consumption frequency in Modern Metropolitan LimRarticular emphasis should be
on communicating benefits of consuming fish morantiiwice per week to the Modern
Metropolitan Lima target population, mainly to ttpositive” fish consumers, who consume
fish more than the recommended level, to make mdébion meaningful, useful and efficient.
Trends and opportunities, such as the the actualvR@ gastronomy boom, should be
exploited to promote adequate levels of fish intakeowned national chefs promoting fish
consumption, radio and television campaings abasih fease of preparation and/or
tastefullness, and billboards presenting familiating at home fish-based dishes. These
promotion activities should be alligned with thejestive of promoting positive attitudes
toward fish consumptionFurther research may include the addition of offi@r consumption
factors, as for instance situational determinamt®ray others. Furthermore, the study sample size
should be expanded, not only to other districthiwitMetropolitan Lima but also to farther coastal
areas, which may provide further insight of the €&abBPeruvian fish consumption as a whole.

4 Conclusion

Even though Peruvian fishing industry is a key comgnt of its economy, fish consumption
is very low. An ordered logistic regression wasduse analyze the marginal probabilities
of Peruvian individuals that consume fish twice aew or less. Underlying psychometric
variables as taste, past experience, fish consamm@t home and having positive ideas
towards fish influence positively on the fish comgion frequency in Modern Metropolitan
Lima. On the other hand, it was found that the @e&esd health benefits of eating fish,
and also, the demographic control variables did hate any impact on fish consumption
frequency. These results may have important imgptina on production decisions, sales



and marketing for the promotion of fish in Limapesially to the “positive” fish consumers,
who consume the recommended twice per week levisdlotonsumption.
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