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PRESENTACION DEL PROYECTO EN EL CUAL SE ENMARCA LA TESIS Y
PUBLICACIONES GENERADAS

La tesis que se presenta a continuacion se ha desarrollado en el marco del proyecto
“Caracterizacién de la calidad del pescado de crianza” (JACUMAR 2008-2011),
financiado por la junta Nacional Asesora de Cultivos Maritimos. En este proyecto han
participado de forma coordinada entidades publicas, centros de investigacion y
universidades de 8 comunidades autbnomas espafolas: Instituto Canario de Ciencias
Marinas del Gobierno de Canarias (ICCM), Empresa Publica Desarrollo Agrario y
Pesquero de la Junta de Andalucia (DAP), Centro de Experimentacién Pesquera del
Principado de Asturias (CEP), Laboratorio de Investigaciones Marinas y Acuicultura del
Govern de les llles Balears (LIMIA), Instituto Oceanografico de Santander (IEO), Instituto
Oceanogréafico de Vigo (IEO), Instituto Murciano de Investigacion Desarrollo
Agroalimentario del Gobierno de la Regién de Murcia (IMIDA) e Institut de Recerca i

Tecnologia Agroalimentaries de la Generalitat de Catalunya (IRTA).

El proyecto surgié con la intenciébn de caracterizar la calidad del pescado de
acuicultura como herramienta que posibilitara llegar a un mayor nimero de
consumidores, consiguiendo ademas fidelizarlos en su consumo. Unido a esto,
proponer protocolos de trabajo y control que mejorasen las condiciones de
comercializacion a la vez que explorar nuevas vias para aumentar el valor afiadido
de los productos procedentes de la acuicultura. Para ello este proyecto se estructurd

en 8 grupos de trabajo (GT) con los siguientes objetivos genéricos:

GT 1. Evaluar la percepcion de los consumidores de la calidad del pescado en

general y del pescado de crianza en particular.

GT 2. Estimar el valor nutritivo y atributos sensoriales del pescado de crianza y
compararlo con el que aportan las mismas especies procedentes de la pesca

extractiva.

GT 3. Evaluar los cambios en el valor nutritivo y en los atributos sensoriales del pescado

de crianza al utilizar harinas y/o aceites vegetales en los piensos.

GT 4. Describir la evolucion del deterioro tras el sacrificio del pescado de crianza

durante el almacenamiento en hielo hasta su consumo.
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GT 5. Determinar los niveles de contaminantes del pescado de crianza y de las mismas

especies de pesca extractiva asi como las posibles variaciones segun la dieta.

GT 6. Estudiar posibles cambios en la presentacion comercial, evaluando su

aceptaciény las alteraciones durante su conservacion hasta llegar al consumidor.

La presente tesis doctoral se enmarca en la actividad realizada por el primer grupo

de trabajo (GT 1) y ha dado lugar a las siguientes publicaciones cientificas:

1.- Claret, A., Guerrero, L., Aguirre, E., Rincén, L., Hernandez, M. D., Martinez, I.,
Peleteiro, J. B., Grau, A., y Rodriguez-Rodriguez, C. (2012). Consumer preferences for
sea fish using conjoint analysis: exploratory study of the importance of country of
origin, obtaining method, storage conditions and purchasing price. Food Quality and
Preference: 26, 259-266

De acuerdo con los datos del Journal Citation Reports (JCR) de 2012:
Factor de impacto: 2,430
Posicion en la Categoria “Food Science & Technology”: 25/124 (primer cuartil)

2.- Claret, A., Guerrero, L., Ginés, R., Grau, A., Hernandez, M. D., Aguirre, E., Peleteiro, J.
B., Fernandez-Pato, C., y Rodriguez-Rodriguez, C. (2014). Consumer beliefs regarding
farmed versus wild fish. Appetite: 79, 25-31

De acuerdo con los datos del Journal Citation Reports (JCR) de 2012:
Factor de impacto: 2,541
Posicion en la Categoria “Nutrition & Dietetics”: 29/76 (segundo cuartil)

3.- Claret, A., Guerrero, L., Gartzia, |., Garcia-Quiroga, M., y Ginés, R. Does information

affect consumer liking of farmed and wild fish?. Aquaculture (enviado)

De acuerdo con los datos del Journal Citation Reports (JCR) de 2012:
Factor de impacto: 2,009
Posicion en la Categoria “Fisheries”: 11/50 (primer cuartil)
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RESUMEN

Una parte considerable de los productos del mar que se consumen en nuestro pails
procede de la acuicultura. Concretamente, la produccion acuicola en 2012 ascendio a
275.000 t lo que representa aproximadamente el 25% del total producido (pesca
extractiva y acuicultura) en ese mismo afio (MAGRAMA, 2014). Sin embargo, la
acuicultura es todavia un sector en expansidon por lo que conocer la percepcion que
tienen los consumidores sobre la calidad de sus productos constituye una herramienta
fundamental para el disefio de estrategias efectivas de informaciéon y comunicacion que

ayuden a promocionar y favorecer su consumo entre la poblacion.

La tesis doctoral que se presenta a continuacion tiene como objetivo estudiar la
percepciébn que tienen los consumidores espafoles del pescado de acuicultura en
comparacién con el salvaje, desde varias perspectivas: percepcidon de aspectos
relacionados con el marketing (informacioén disponible en el etiquetaje), percepcion de
aspectos psicolégicos (componente cognitiva o creencias) y percepcion de aspectos

sensoriales.

Para ello se realizaron dos estudios de consumidores independientes. El primero, se
estructuré en dos etapas complementarias, una cualitativa y otra cuantitativa. En la
etapa cualitativa se realizaron 9 grupos de discusibn en 9 comunidades autébnomas
(CCAA) espafiolas con el objetivo de determinar los principales factores que tienen en
cuenta los consumidores a la hora de seleccionar el pescado que compran o consumen
asi como definir las principales creencias que distinguen el pescado de acuicultura del
pescado salvaje. Posteriormente, a partir de los resultados obtenidos se disefid la etapa
cuantitativa la cual se realiz6 con 919 consumidores. Esta incluy6 un analisis conjunto para
determinar la importancia relativa de los factores que los consumidores tienen en cuenta
a la hora de seleccionar el pescado y un cuestionario elaborado con la finalidad de
cuantificar las creencias que distinguen ambos métodos de obtencidon (percepciéon

subjetiva) mediante una muestra representativa de la poblaciéon espafiola.

El segundo estudio de consumidores tuvo como objetivo principal comparar la
aceptabilidad sensorial general del pescado obtenido mediante pesca extractiva
(pescado salvaje) con la del procedente de acuicultura (pescado de cultivo o crianza)
en cuatro especies habitualmente consumidas en Espafia (dorada -Sparus aurata-, lubina
-Dicentrarchus labrax-, rodaballo -Scophthalmus maximus- y besugo- Pagellus bogaraveo-
), asi como determinar el efecto de la informacién proporcionada (método de obtencion
y especie). Para ello, se reclutaron aproximadamente 600 consumidores habituales de
pescado en 3 CCAA (200 consumidores por CCAA). Los participantes seleccionados se

dividieron en dos grupos homogéneos en cuanto a caracteristicas sociodemograficas.
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Uno de estos grupos realiz6 la degustacion comparativa de las muestras (4 especies x 2
métodos de obtencién) a ciegas (percepcion objetiva), sin disponer de ningun tipo de
informacién, y el otro lo hizo disponiendo de la informacion relativa a la especie y al

método de obtencion del pescado.

De acuerdo con los resultados obtenidos, el pais de origen es el factor mas importante de
entre los estudiados en el analisis conjunto y el método de obtencién del pescado -es
decir, si es salvaje o de cultivo- tiene una importancia relativa moderada en la decisién
de compra de los consumidores espafioles, |0 que aporta buenas perspectivas para el
sector de la acuicultura. Aun asi, en general, los consumidores perciben ambos tipos de
pescado de manera diferente. El pescado de acuicultura se valora como una opcion
mas disponible/facil de encontrar, mas econémica y mas controlada aunque también
mas grasa, con mas antibiéticos, mas manipulada y con un mayor caracter artificial. En
cuanto al pescado salvaje, los consumidores espafioles consideran que es de mejor
calidad, posee mejores caracteristicas sensoriales, es mas saludable, fresco y nutritivo,
tiene una dieta mas saludable y aporta mas garantias. Sin embargo, también consideran
que este estd mas afectado por la contaminacion maritima, los metales pesados y los
parasitos (anisakis). Es destacable el hecho de que los consumidores no perciben
diferencias significativas entre el pescado procedente de los dos métodos de obtencién
en cuanto a seguridad. Por el contrario, las caracteristicas sensoriales, especiaimente en
lo que respecta a sabor y a textura, son uno de los principales factores limitantes para la
aceptaciéon del pescado de crianza por parte de los consumidores espafioles. No
obstante, los resultados obtenidos en el estudio de la percepcion sensorial con muestras
reales indican que los consumidores valoran significativamente mejor el pescado de
acuicultura que el pescado salvaje cuando carecen de informaciéon sobre lo que estan
degustando. La informacidon proporcionada a los consumidores tiene un efecto
significativo sobre la evaluacion heddnica de las muestras. Asi, de acuerdo con la
imagen mas positiva del pescado salvaje observada en las etapas previas de este
trabajo, cuando los consumidores disponen de informacién acerca de la especie y el
método de obtencion, prefieren el pescado salvaje y cuando degustan las muestras a
ciegas prefieren el de acuicultura.

Estos resultados indican una clara discrepancia entre la percepcion subjetiva y objetiva
sobre la calidad sensorial del pescado de crianza. Si bien no parece necesario mejorar
sus caracteristicas sensoriales, si que es preciso mejorar su imagen entre los consumidores
para fomentar su consumo. En este sentido, los resultados obtenidos aportan informacion
de gran valor para el sector acuicola a la hora de disefiar de estrategias efectivas de

marketing y politicas de promocién de sus productos.
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RESUM

Una part considerable dels productes del mar que es consumeixen al nostre pais prové de
I’aquicultura. Concretament, la produccié aquicola durant I’any 2012 va ser de 275.000 t,
el que representa aproximadament el 25% del total produit (pesca extractiva i
aquicultura) en aquest mateix any (MAGRAMA, 2014). No obstant aix0, I'aquicultura és
encara un sector en expansio, rad per la qual coneixer la percepcié que tenen els
consumidors sobre la qualitat dels seus productes constitueix una eina fonamental en el
disseny d’estrategies efectives d’informaci6 i comunicacié que ajudin a promocionar i a

afavorir el seu consum entre la poblacio.

La tesi doctoral que es presenta a continuacio té com a objectiu estudiar la percepcio
gue tenen els consumidors espanyols del peix d’aquicultura en comparacié amb el peix
salvatge, des de varies perspectives: percepcid d’aspectes relacionats amb el
marqueting (informacié disponible en I’etiquetatge), percepcié d’aspectes psicologics

(component cognitiva o creences) i percepcid d’aspectes sensorials.

Amb aquesta finalitat es varen realitzar dos estudis de consumidors independents. El
primer es va estructurar en dues etapes complementaries, una qualitativa i una altra
quantitativa. En I’etapa qualitativa es varen realitzar 9 grups de discussié en 9 comunitats
autonomes (CCAA) espanyoles amb I’objectiu de determinar els principals factors que
tenen en compte els consumidors a I’hora de seleccionar el peix que compren o
consumeixen aixi com definir les principals creences que distingeixen el peix d’aquicultura
del peix salvatge. Posteriorment, a partir dels resultats obtinguts en els grups de discussié
es va dissenyar I’etapa quantitativa, la qual es va realitzar amb 919 consumidors. Aquesta
va incloure una analisi conjunta per tal de determinar la importancia relativa dels
principals factors que els consumidors tenen en compte a I’hora de seleccionar el peix i
un questionari elaborat amb la finalitat de mesurar les creences que distingeixen el peix
procedent d’ambdds métodes d’obtencid (percepcio subjectiva) mitjiangant una mostra

representativa de la poblacié espanyola.

El segon estudi de consumidors va tenir com a objectiu principal comparar
I’acceptabilitat sensorial general del peix obtingut mitjangcant pesca extractiva (peix
salvatge) amb la del procedent de I'aqiicultura (peix de cultiu) en quatre espécies
consumides habitualment a Espafia (orada -Sparus aurata-, llobarro -Dicentrarchus
labrax-, turbot -Scophthalmus maximus- y besuc -Pagellus bogaraveo-), aixi com
determinar I’efecte de la informacié proporcionada (espécie i méetode d’obtencid). Amb
aquesta finalitat, es varen seleccionar aproximadament 600 consumidors habituals de
peix en 3 CCAA (200 consumidors a cada CCAA). Els participants seleccionats es varen

dividir en dos grups homogenis pel que fa a caracteristiques sociodemografiques. Un dels
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dos grups va realitzar la degustacié comparativa de les mostres (4 especies x 2 métodes
d’obtencid) a cegues (percepcid objectiva), sense disposar de cap tipus d’informacio, i
I’altre ho va fer disposant d’informacié relativa a I’espécie i al métode d’obtencié del

peix.

D’acord amb els resultats obtinguts, el pais d’origen és el factor més important d’entre els
estudiats en I’analisi conjunta mentre que el métode d’obtencié -és a dir, si el peix és
salvatge o bé de cultiu- té una importancia relativa moderada en la decisi6 de compra
dels consumidors espanyols, la qual cosa aporta bones perspectives al sector de
I’aquicultura. De tota manera, en general, els consumidors perceben ambdés tipus de
peix de forma diferent. El peix d’aquicultura es valora com una opcié més disponible/facil
de trobar, més economica i més controlada tot i que també més greixosa, amb més
antibiotics, més manipulada i amb un major caracter artificial. Pel que fa al peix salvatge,
els consumidors espanyols consideren que és de millor qualitat, presenta millors
caracteristiques sensorials, €s més saludable, fresc i nutritiu, té una dieta més saludable i
els aporta més garanties. No obstant, també consideren que esta més afectat por la
contaminacié maritima, els metalls pesants i els parasits (anisakis). Es destacable el fet que
els consumidors no perceben diferéncies significatives entre el peix procedent dels dos
metodes d’obtencié pel que fa a seguretat. Contrariament, les caracteristiques sensorials,
especialment el sabor i a la textura, sén un dels principals factors limitants en I’acceptacio
del peix d’aquicultura per part dels consumidors espanyols. Tanmateix, els resultats
obtinguts en I’estudi de la percepcié sensorial amb mostres reals indiquen que els
consumidors valoren el peix d’aquicultura significativament millor que el peix salvatge
qguan no disposen d’informacié. La informacié proporcionada als consumidors té un
efecte significatiu en I’avaluacié hedonica de les mostres. Tant és aixi que, d’acord amb
la imatge més positiva del peix salvatge observada en las etapes prévies d’aquest treball,
quan els consumidors disposen d’informacioé sobre I’espécie i el métode d’obtencio,
prefereixen el peix salvatge; en canvi, quan degusten les mostres a cegues prefereixen el

d’aquicultura.

Aquests resultats indiquen una clara discrepancia entre la percepcié subjectiva i
objectiva de la qualitat sensorial del peix d’aquicultura. Si bé no sembla necessari millorar
les seves caracteristiques sensorials, si €s indispensable millorar la seva imatge entre els
consumidors per tal de fomentar el seu consum. En aquest sentit, els resultats obtinguts
aporten informacié de gran valor per al sector en el disseny d’estrategies efectives de

marqueting i politiques de promocié dels seus productes.

16



ABSTRACT

An important part of seafood consumed in Spain comes from aquaculture. Aquaculture
production reached 275,000 t in 2012, which represents approximately the 25% of total
production (capture fisheries and aquaculture) in the same year (MAGRAMA, 2014).
However, aquaculture is still a growing industry. Therefore, knowing the perception of
consumers about the quality of their products constitutes a key element for the design of
effective information and communication strategies aimed to promote their consumption

among the population.

The objective of this thesis is to study the Spanish consumers’ perception of farmed versus
wild fish, from various perspectives: perception of marketing aspects (labelling
information), psychological perception (cognitive component or beliefs) and sensory

perception.

Two independent consumer studies were carried out with this purpose. The first one was
organized in two complementary steps: a qualitative approach and a quantitative
approach. In the qualitative one, 9 focus groups were conducted in 9 Spanish regions in
order to identify the most relevant factors that consumers consider when selecting fish
they buy or consume as well as to define the main beliefs distinguishing farmed versus wild
fish. Based on these results the quantitative step, which was conducted with 919
consumers, was designed. This step included a conjoint analysis to determine the relative
importance of the main factors that consumers take into account when selecting the fish
and a questionnaire developed in order to quantify the beliefs that distinguish fish from
both obtaining methods (subjective perception) by a representative sample of the

Spanish population.

The main objective of the second consumer study was to compare the overall sensory
acceptabillity of fish from extractive fishing (wild fish) and aquaculture (farmed fish) for four
species (gilthead sea bream -Sparus aurata-, sea bass -Dicentrarchus labrax-, turbot -
Scophthalmus maximus- and black spot sea bream -Pagellus bogaraveo-) and to
determine the effect of the information provided (species and obtaining method). With
this aim, 600 regular consumers of fish were recruited in 3 Spanish regions (200 consumers
each). The selected consumers were divided into two homogeneous groups in terms of
socio-demographic characteristics. One of these groups evaluated the samples (4 species
x 2 obtaining methods) in a blind condition (objective perception), without any kind of
information, and the other one was provided with information about the species and the

obtaining method of the fish.
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The results obtained showed that the country of origin is the most important factor, among
those studied in the conjoint analysis meanwhile the obtaining method -i.e. whether the
fish is wild or farmed- has a moderate relative importance in the purchase decision. This
fact gives good prospects for aquaculture sector. However, Spanish consumers in general
perceive fish from the two obtaining methods as different. Farmed fish is valued as a more
available, cheaper and more controlled option than wild fish but also with more
antibiotics, fattier, more manipulated and more artificial. On the other hand, Spanish
consumers consider that wild fish is of better quality, has better sensory characteristics and
has a healthier diet than farmed fish. They also think that wild fish is healthier, fresher and
more nutritious and provides more guarantees. Besides, they also consider that it is more
affected by marine pollution, heavy metals and parasites (anisakis). It is remarkable that
no significant differences between the fish from the two obtaining methods were observed
in terms of perceived safety. On the contrary, the sensory characteristics, especially taste
and texture, are one of the main limiting factors for the complete acceptance of fish from
aquaculture. However, the results obtained in the study of the sensory perception with real
samples indicate that consumers value significantly better the farmed fish than the wild
one when they are not provided with information. The information given to consumers has
a significant impact on the hedonic evaluation of the samples. Therefore, according to
the more positive image of the wild fish observed in previous stages of this work, when
participants are provided with information about the species and obtaining method they
prefer the wild fish; however when tasted the samples in a blind condition they prefer the

farmed one.

These results indicate a clear disagreement between subjective and objective perception
about the sensory quality of farmed fish. The optimisation of the sensory characteristics of
fish from aquaculture seems not to be necessary. However, it is essential to improve its
image among consumers in order to promote its consumption. In this sense, the obtained
results provide valuable information for the aquaculture sector in the design of effective

marketing strategies and policies aimed to promote their products.
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1.1. Consumo mundial de pescado

El pescado y los productos de la pesca constituyen una fuente de nutrientes
fundamentales para una dieta sana y equilibrada. El pescado es un alimento bajo en
grasas saturadas, carbohidratos y colesterol y aporta a la dieta proteinas de alto valor
biolégico, vitaminas (D, A y B), minerales (calcio, yodo, zinc, hierro y selenio) y acidos
grasos poliinsaturados omega-3 (FAO, 2012) cuyo papel protector frente a enfermedades
cardiovasculares estd mas que demostrado (Kris-Etherton et al., 2003; Cahu et al., 2004;

Pifieiro-Corrales et al., 2013).

Segun las recomendaciones de las autoridades sanitarias, el consumo individual de
pescado deberia ser de al menos dos veces por semana, por lo que se trata de uno de
los alimentos béasicos de nuestra dieta (Krauss et al., 2000; Institute of Medicine, 2006). A
pesar de que existen grandes diferencias entre paises, su disponibilidad, sus propiedades
nutritivas y la concienciacion entre la poblaciéon de la importancia de mantener habitos
alimentarios saludables (Verbeke, et al., 2005; Murcia, 2011) han contribuido, entre otros
factores, al hecho de que el consumo de pescado mundial per capita haya aumentado
durante las Ultimas décadas alcanzando niveles historicos (de 10,9 kg/céapita/afio en 1970
a 18,8 kg/capita/afio en 2011) (FAO, 2013). Asimismo, de acuerdo con estimaciones de la
FAO, el consumo anual de pescado por persona aumentara en los proximos afios hasta
llegar a 19-21 kg/capita en 2030 (FAO, 2003a). Los productos acuaticos constituyen
actualmente una de las fuentes mas importantes de proteina animal a nivel mundial,
representando un 28% del total de proteina ingerida en los paises en vias de desarrollo y
el 14% en Europa y Norte-América (APROMAR, 2012). Este hecho, juntamente con el
crecimiento de la poblacion en los paises en vias de desarrollo, ha provocado que el
consumo mundial de pescado y de productos acuaticos haya experimentado un
incremento espectacular durante las Ultimas décadas pasando de 40 millones de t en
1970 hasta a alrededor de 131 millones de t en 2011 (FAO, 2013).

1.2. La acuicultura como respuesta al creciente consumo mundial de pescado

La pesca extractiva tradicional ha sido una fuente importante de alimentos desde la
antigiedad ademas de un proveedor de empleo y otros beneficios econémicos para la

humanidad (FAO, 2011). Sin embargo, aunque la productividad del mar parecia ilimitada,
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factores como la sobreexplotacion de los recursos naturales y las practicas de pesca
insostenibles han contribuido al deterioro de los ecosistemas acuaticos afectando su
capacidad de regeneracion. La produccion de la pesca extractiva alcanzo sus niveles
maximos a finales de los afios 80 y desde entonces fluctia en torno al mismo nivel (90-95
millones de t) (Figura 1) indicando que los océanos se estan explotando entorno a su
produccion maxima (FAO, 2008). Tanto es asi, que algunos estudios incluso pronostican
gue el 90% de los ejemplares de las especies oceanicas salvajes que se pescan hoy en
dia habran desaparecido dentro de 50 afios (Worm et al., 2006). Dada esta situacion, la
pesca extractiva por si sola no es capaz de satisfacer la creciente demanda de pescado,
de modo que la acuicultura se presenta como la alternativa mas adecuada para suplir el

déficit en el nivel de capturas de productos acuaticos (Cahu et al., 2004).
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Figura 1. Produccion mundial de pescado (Elaboracion propia a partir de datos de la
FAO (2014))

La acuicultura mundial ha crecido a un ritmo espectacular durante las Ultimas décadas,
mucho mas rapido que cualquier otro sector de produccion de alimentos de origen
animal. Su aportacion a los abastecimientos de pescado pasé de menos de 1 millén de t
por afio en la década de 1950 a unos 85 millones de t en 2010 (FAO, 2014) (Figura 1).
Consecuentemente, la acuicultura suministré aproximadamente el 50% de la produccion
mundial de pescado para consumo humano en 2010, en comparacioéon con solo el 9% en
1980 (FAO, 2014) (Figura 1). Sin embargo, mientras que la produccién de la acuicultura ha
tenido un fuerte crecimiento en los paises en desarrollo, particularmente en Asia siendo
China el primer pais productor a nivel mundial, las tasas anuales de crecimiento de los

paises desarrollados han quedado estancadas debido a varios factores. En Europa, por
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ejemplo, la produccioén acuicola se ha mantenido mas o menos constante alrededor de
1,3 millones de t por afio desde el cambio de siglo (Comisidn Europea, 2009). Dentro de la
UE, Espafia es el estado miembro con un mayor volumen de produccién en acuicultura,
con 274.000 t en 2011 (aproximadamente el 22% del total de la UE) y el cuarto en cuanto
a valor de produccioén con 446 millones de euros (APROMAR y ESACUA, 2013; MAGRAMA,
2014). La obtencion primaria en Espafia de productos acuaticos mediante la acuicultura,
el marisqueo y la pesca aumenté en 2011 un 3,4% respecto de 2010. Cabe destacar que
mientras que la pesca crecid6 un 2,3% en este mismo periodo, la produccion de
acuicultura lo hizo en un 7,8%. No obstante, a pesar del incremento de su peso especifico
en el suministro de productos acuaticos y de las expectativas existentes, la acuicultura no
ha sido capaz de compensar la caida de la actividad pesquera y la disminuciéon en las

capturas procedentes de la pesca extractiva en nuestro pais (APROMAR y ESACUA, 2013).

Segun la Comisibn Europea (2009), los puntos fuertes de Europa en relacion a la
acuicultura se deben basicamente a aspectos de seguridad, tecnologia, investigacion, a
la base empresarial que posee y sus condiciones climaticas. Sin embargo, la acuicultura
todavia estad lejos de alcanzar su desarrollo potencial ya que la produccién de la
acuicultura europea represento tan sélo el 20% de la produccion global de pescado en
2009. Este hecho puede atribuirse a factores econémicos, a la competencia por el
espacio (interior y de zonas costeras) con otras actividades, asi como a la imagen menos
positiva que los consumidores poseen del pescado de acuicultura, en comparacion con
la del pescado salvaje, aunque muchas veces esta esté basada en creencias infundadas

(Comisiéon Europea, 2012).

1.3. La acuicultura y los consumidores

Ciertamente, estudios cientificos indican que a pesar de no contar con una imagen
negativa (Ernst & Young, 2008), en general, los consumidores europeos perciben el
pescado de acuicultura como un producto de menor calidad que el pescado de pesca
extractiva (Kole, 2003; Verbeke et al., 2007).

En el caso de Espafia, se ha constatado la existencia de un desconocimiento
generalizado del origen del pescado por una parte importante de la poblacion (Garcia-
Garcia et al., 2008). Por si fuera poco, segun Luna et al. (2004) parece ser que
aproximadamente un 25% de la poblacion espafiola desconoce la existencia de
pescado de acuicultura y mas de un 40% de los consumidores consideran de crianza

especies que no lo son. Asimismo, el citado estudio indica que los consumidores que no lo
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adquieren argumentan que el principal motivo de su rechazo es su calidad deficiente.
Independientemente de la posible critica sobre la objetividad de lo que puede
considerarse como “calidad deficiente del pescado de crianza”, atendiendo al
desconocimiento por parte de un nidmero importante de consumidores de la existencia
de la acuicultura y de qué especies provienen de la acuicultura, es un hecho que esta es
la opinibn que subyace en los consumidores. De todas formas, dado el caracter
multidimensional del concepto de calidad (Hjorth-Andersen, 1984; Zeithaml, 1988; Grunert,
2005) y la falta de una definicidn precisa y actualizada de lo que calidad alimentaria es y
representa para los consumidores espafioles, el estudio de la percepcidn que estos
poseen del pescado de crianza constituye un elemento basico y fundamental para
desarrollar estrategias efectivas de comunicacion y favorecer el completo desarrollo de
esta actividad en el mercado. Muy probablemente, dadas las caracteristicas del propio
producto, el hecho de proporcionar mayor informacién al consumidor y hacerlo de una
forma efectiva, desmintiendo creencias infundadas entre los consumidores, se traduciria
en una valoracidbn mas positiva del mismo lo que a su vez podria generar una mayor

demanda y fidelizaciéon en su consumo y, tal vez, un incremento en su precio de venta.

La percepcion de un determinado producto alimenticio y su aceptaciéon o rechazo tiene
una naturaleza multifactorial y cuenta con una estructura dinamica y variable (Costell et
al., 2010). Segun Guerrero (2001), los aspectos que condicionan al consumidor en la
seleccibn y consumo de alimentos pueden agruparse en tres factores principales:
factores sensoriales, factores psicolégicos y factores de marketing (marca, envase,
informacioén, precio, distribuciéon, publicidad, etc.) (Figura 2). Dichos factores estan
relacionados entre siy, a su vez, dependen de factores adicionales que afectan asimismo
la percepcién y el comportamiento alimentario del consumidor. En el siguiente apartado
se presentan algunas de las principales técnicas utilizadas en el estudio de la percepcion

y comportamiento alimentario del consumidor.

Propiedades
sensoriales
Percepciony
Comportamiento {1
. ; <=| Aspectos psicolégicos
alimentario del P . g
consumidor
Marketing

(precio, marca, ...)

Figura 2. Modelo multidisciplinar de la percepcién y el comportamiento del consumidor
(Guerrero, 2001)
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1.4. Técnicas utilizadas en el estudio de la percepcion y comportamiento alimentario del

consumidor

Existe una gran variedad de técnicas de investigacidn que permiten estudiar y entender
la percepcion y el comportamiento del consumidor en relacion a un determinado
producto alimentario desde varias perspectivas o enfoques. De forma general, estas se
suelen clasificar en técnicas cualitativas y cuantitativas (Lawless y Heymann 1998) aunque
la distincion entre ambas no siempre resulta tan evidente. Asi, técnicas de caracter
claramente cualitativo como la asociacion libre de palabras o la de agrupacién de
conceptos pueden solaparse con las técnicas cuantitativas cuando se realizan con un
elevado niimero de participantes, lo que permite un tratamiento estadistico totalmente
robusto (Guerrero et al., 2010; Guerrero et al., 2012a). En este apartado se explican las
principales diferencias entre ambos tipos de técnicas haciendo especial hincapié en

aquellas que han sido utilizadas en la elaboracion de la presente tesis doctoral.

a) Técnicas cualitativas: su propdsito principal es obtener informacién descriptiva sobre
las actitudes y las opiniones de un grupo de personas que tienen en comun habitos,
necesidades o intereses mediante una comunicacion oral libre, directa y espontanea
entre ellas. Estan diseflados para obtener informacién relacionada con el “cé6mo” y el

“por qué” de determinados productos o situaciones. Sin embargo, no son apropiados
para determinar la magnitud o la frecuencia de una cierta caracteristica del producto.
Se emplean con propoésitos exploratorios, si el objetivo es definir un problema; u
orientativos, cuando el objetivo es conocer la opinion de los consumidores o los términos
que usan para describir productos. A menudo, los métodos cualitativos precisan de la
grabacion del sonido y/o la imagen para su posterior analisis ademas de su observacion

directa.

Existen técnicas cualitativas que se realizan a nivel individual como por ejemplo las
entrevistas en profundidad o bien técnicas proyectivas como la asociaciéon libre de
palabras o la agrupacion de conceptos y técnicas cualitativas que se realizan en grupo
como las entrevistas grupales, los grupos de discusion, los mini-grupos. La eleccién de una
técnica cualitativa u otra deberia estar condicionada por los objetivos del estudio, por
aquello que se persigue, teniendo en cuenta que tan s6lo desde la “realidad” pueden

adquirirse los significados construidos por cada sociedad o grupo (lfdiguez, 1999).

b) Técnicas cuantitativas: su objetivo es obtener medidas numéricas y objetivas de
variables previamente establecidas ya sean hechos, habitos, creencias,
comportamientos u opiniones de los consumidores o posibles compradores a través de

encuestas o cuestionarios pre-disefiados de acuerdo con el propésito especifico de cada
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investigacion. Las técnicas cuantitativas permiten responder a preguntas tales como
“cuantos”, “quiénes”, “con qué frecuencia”, “dénde”, o “cuando”. No permiten, en

cambio, profundizar en la pregunta “por qué”, para la cual los métodos cualitativos

suelen ser mas eficaces.

Las técnicas cuantitativas poseen varias ventajas. Una es la flexibilidad, debido a que se
puede obtener informacién en situaciones diferentes; otra es la versatilidad, ya que se
pueden emplear encuestas en cualquier contexto y adaptadas a muchas situaciones y a
temas diferentes (Carrillo, 2012). Sin embargo, se aplican cuando se pretende obtener
resultados proyectables a una determinada poblacién; por lo que requieren de un
tamafio de muestra de consumidores mayor que en el caso de los métodos cualitativos.
Otro aspecto importante a tener en cuenta es el reclutamiento de las personas que
formaran parte de la muestra de consumidores. Por tanto, antes de realizar cualquier
prueba de consumidores se debe definir adecuadamente la poblacion o el estrato de la
poblacién al que se dirige el producto y hacer una seleccién adecuada de las personas

que participaran en dicha prueba (Chaya et al., 2014).

En la Tabla 1 se presentan las principales diferencias y similitudes entre las técnicas
cualitativas y cuantitativas; la aplicacién de unas u otras depende del objetivo del
estudio (Guerrero, 2012).

Tabla 1. Diferencias y similitudes entre las técnicas de investigacion cualitativa y
cuantitativa (Fuente: Guerrero, 2012)

Cualitativa
Categorias Grupos Individual Cuantitativa
Numero de participantes 8-12 en grupo <50 >100
Muestreo Dirigido/sesgado Dirigido/sesgado Representativo
Procedimientos Verpal, dinémico, Ver_bal, dinémico, Escrito
interactivo interactivo

Respuestas Dependen del grupo Independientes Independientes
Analisis de la informacion Limitado Regular Amplio
Capacidad para:

1. Generarideas Excelente Regular Baja

2. Medida numérica Baja Baja/regular Buena

3. Comparar replicados Regular Baja/regular Excelente
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Aunqgque hasta la década de los 80 los dos tipos de técnicas se concebian como dos
posiciones irreconciliables, el uso integrado de ambos tipos de técnicas ha ido ganando
peso en las décadas posteriores ya que aportan al investigador dos enfoques
complementarios de una misma realidad (Ariovich y Raffo, 2010). En general, suelen
realizarse en primer lugar los exdmenes cualitativos porque permiten definir los aspectos
mas importantes del producto para el consumidor y sus resultados pueden simplificar y

dirigir el disefio experimental de los cuantitativos (Chaya et al., 2014).

En la presente tesis doctoral se han aplicado ambos tipos de técnicas de forma
complementaria. A continuacion se presentan las caracteristicas principales de cada una

de ellas.

1.4.1. Técnicas cualitativas

a) Grupos de discusion (Focus groups)

Los grupos de discusion constituyen una de las técnicas cualitativas de investigacion de
mercados mas utilizadas dadas sus caracteristicas de versatilidad, repetitividad, rapidez
en la obtencién de informacion y relacién coste/beneficio (Resurreccién, 1998). Krueger
(1988) define los grupos de discusibn como una conversacion cuidadosamente
planeada, disefiada para obtener informacién acerca de un area definida de interés, en
un ambiente distendido. El nimero de participantes en los grupos de discusidn suele
oscilar entre 8-10 personas que conversan bajo la supervision y la direcciéon de un
moderador experto que realiza preguntas sobre un tema determinado. El moderador
debera intentar una contribucion equilibrada de los participantes, incitando a hablar a
unos y frenando a otros (Rodriguez, 2005). A la hora de seleccionar los participantes que
formaran parte de los distintos grupos de discusion es necesario fijar unos criterios de
homogeneidad y de heterogeneidad dentro y entre grupos. La homogeneidad ha de ser
la suficiente como para que las sesiones se desarrollen con normalidad, sin conflictos, y la
heterogeneidad lo suficientemente elevada como para que aparezcan diversas
opiniones y puntos de vista diferentes (Canales y Peinado, 1994; Vallés, 2000; Pedret et al.,
2003). Normalmente los criterios de homogeneidad y de heterogeneidad vienen
impuestos por las propias necesidades del proyecto y por aquello que se pretende
analizar. Los grupos de discusion se han de realizar en un lugar apropiado para ello y con
unas caracteristicas especificas (Krueger, 1988). La duracion total de los grupos de
discusion deberia oscilar entre 90-100 minutos y los participantes no deberian conocerse
entre sf (Canales y Peinado, 1994). Una vez finaliza la sesién, se les suele gratificar por su

participacion preferiblemente con un regalo, evitando de este modo el problema de la
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cuantificacion del trabajo realizado cuando se les gratifica directamente con dinero
(Canales y Peinado, 1994). Las sesiones suelen grabarse con registradores de audio y/o
camaras de video ubicadas en zonas diferentes de la sala para facilitar el posterior
analisis de la informacién obtenida. Es importante remarcar que tanto el nimero de
grupos de discusién a realizar en un determinado estudio como su composicibn no
persiguen una representatividad estadistica, sino una representacion tipolégica y
socioestructural segun los objetivos que se persiguen (Vallés, 2000), por las ventajas ya
expuestas. Los grupos de discusion han sido utilizados en numerosos campos del
conocimiento para abordar temas muy diversos. Sin embargo, uno de los principales
inconvenientes que presenta tanto esta técnica cualitativa como otras afines es la
subjetividad en el proceso de interpretacion de la informaciéon obtenida, lo cual requiere
la implicacion de analistas experimentados (Krueger, 1988; Chambers y Smith, 1991).
Incluso asi, a veces no es facil evitar la subjetividad del analista (Dransfield et al., 2004) por
lo que el analisis de la informacion obtenida en los grupos de discusion se suele realizar
mediante triangulacidén (Guerrero et al., 2010). La triangulacién consiste en el analisis de la
informacién obtenida asi como la determinacién y comprobaciéon de su validez desde
varias perspectivas (Guion et al., 2002). Concretamente, el analisis suele ser realizado por
tres investigadores experimentados que realizan informes preliminares independientes. El
informe final se realiza de forma consensuada para equilibrar, de este modo, las

influencias subjetivas de los individuos (Denzin, 1978; Guerrero et al., 2009a).

1.4.2. Técnicas cuantitativas

a) La Encuesta

La encuesta es una de las técnicas cuantitativas de recogida de datos mas conocida y
utilizada por su aparente faciidad para la obtencidn de datos y utlidad para la
descripcion y la predicciéon de un fenédmeno (Bizquerra, 2004). Se trata de una técnica de
investigacion basada en las declaraciones emitidas por una muestra representativa de
una poblacién determinada y que permite al investigador conocer sus opiniones,
actitudes, creencias, valoraciones subjetivas, conocimiento etc. (Carcel, 2014). Cea
d’Ancora (1999) define la encuesta como “la aplicacion o puesta en practica de un
procedimiento estandarizado para recabar informacibn de una muestra amplia de
sujetos”. La muestra ha de ser representativa de la poblacion de interés y la informacion
recogida se limita a la delineada por las preguntas que componen el cuestionario
precodificado, disefiado al efecto. Segun esta misma autora el contenido de esa

informacion puede referirse tanto a aspectos objetivos (hechos) como subjetivos
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(opiniones, creencias o valoraciones). Ciertamente, el cuestionario es el instrumento
basico empleado en las encuestas para la recogida de informacién. Consiste en un
listado de preguntas pre-determinadas (Malhorta, 2006) cuya finalidad es obtener, de
manera sistematica y ordenada, informacidon acerca de la poblacién con la que se
trabaja, sobre las variables objeto de la investigacidn o evaluacion (Garcia, 2003). A la
hora de disefiar los cuestionarios es importante tener en cuenta que, dependiendo de
como se planteen las preguntas, se puede dirigir el tipo de respuesta o incluso atraer la
atencidén del sujeto sobre aspectos que no habria tenido en cuenta si no se hubiera
preguntado sobre ellos (Chaya et al., 2014). Asimismo, la recogida de informacion debe
realizarse de forma estructurada, con el objetivo de poder tratarla y contrastarla
mediante técnicas analiticas estadisticas. La importancia y alcance de sus conclusiones
dependera del control ejercido sobre todo el proceso: técnica de muestreo efectuada
para seleccionar a los encuestados, disefio del cuestionario, recogida de datos o trabajo

de campo y tratamiento de los datos (Garcia, 2003).

b) Analisis Conjunto (Conjoint Analysis)

El andlisis conjunto (Green y Rao, 1971) es una técnica multivariada potente, simple y
flexible, que permite evaluar y analizar las preferencias de los consumidores manifestadas
por productos o servicios (Green y Srinivasan, 1978; 1990; Varela y Brafia, 1996; Varela et
al.,, 2003; Ferreira et al., 2009). Se basa en el principio de que la percepcion de los
consumidores influye sobre sus preferencias y en que no todos los atributos contribuyen en
igual medida a conferir atractivo o valor final para estos (Varela et al., 2003; Picén et al.,
2006; Rial et al., 2010). Por lo tanto, las preferencias resultan de la forma en que los
consumidores toman conocimiento y evallan los atributos (por ejemplo, el precio o el
envase) y los niveles del atributo (por ejemplo, precio=2,50 €, precio=2,70 € y precio=2,90
€ y envase al vacio, envase en atmoésfera modificada) que configuran un producto o
servicio. Por esta razdn, el analisis conjunto se puede aplicar en el disefio y optimizacion
de productos, pero también en el estudio de la precepciéon del consumidor en relaciéon a
varios productos. La base conceptual para medir las preferencias de los sujetos es la
utilidad, una medida de preferencia global. Cuanta mayor utilidad tenga un producto o
servicio, mayor atractivo tendra y mayor preferencia suscitara en los consumidores y, por
tanto, mayor probabilidad tendra de ser elegido por estos. A través de estas utilidades
podra conocerse cuantitativamente cual es el peso, o la importancia relativa, que cada

nivel de atributo tiene en la decisién final de compra de un producto (Ferreira, 2011).

En la practica, la técnica consiste en presentar varios productos reales o hipotéticos a los
participantes en el estudio. Cada uno de los productos se caracteriza por un perfil, es

decir, una combinacidn concreta de niveles de los atributos que se pretenden estudiar.
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Seguidamente se pide a los participantes que ordenen o puntien los productos segun su
grado de aceptacion, intencion de compra, etc. Estos datos se utilizan después para
construir modelos de eleccién del consumidor que pueden ser empleados para predecir
el comportamiento del consumidor o para identificar una combinacién Optima de
atributos para un producto (Kemp et al., 2009). Algunas veces, dependiendo del numero
de atributos y niveles seleccionados dentro de cada uno de ellos, la cantidad de
combinaciones o productos/perfiles resultantes es demasiado elevada por lo que resulta
imposible presentarlos a los participantes en el estudio todos a la vez. En estos casos se
suele recurrir a los disefios Factoriales Fraccionados Ortogonales (Louviere, 1988) que
permiten seleccionar un subconjunto particular (fraccién) del disefio factorial completo
para estimar de manera eficiente los parametros de interés (Mogas y Riera, 2003). A pesar
de su amplia aplicacion en la evaluacion de productos y servicios en general (Srinivasan y
Shocker, 1973; Johnson, 1974; Green y Srinivasan, 1990; Moskowitz et al., 2006) y de
alimentos en particular (Grunert, 1997; Helgesen et al., 1998; Cox et al., 2007; Font-i-Furnols
et al. , 2011), a parte de las limitaciones en relacién al numero de atributos incluidos en el
analisis, la técnica del analisis conjunto ha recibido algunas criticas debido a su caracter
hipotético. En este sentido, el andlisis de eleccidn conjunta presenta mayor realismo pues
se le pide al sujeto que elija la alternativa que prefiere entre un conjunto reducido de
productos/perfiles (pudiendo elegir entre 1, 2 0 mas opciones 0 no elegir ninguna
opciodn). Este tipo de eleccidn se asemeja a las elecciones que un consumidor hace en su
vida cotidiana (Natter y Feuerstein, 2002). En términos de prediccion, ambas
metodologias presentan niveles semejantes (Elrod et al., 1992; Oliphant et al., 1992). Sin
embargo, el andlisis de eleccidon conjunta (Louviere y Woodworth, 1983) aporta menor
cantidad de informacioén al investigador que el analisis conjunto por el hecho de que el
consumidor debe escoger un sola alternativa/producto del subgrupo de productos que
se le presentan en vez de evaluar cada alternativa/producto en su conjunto, es decir,

frente al resto de productos (Sawtooth Software, Inc., 2012).

c) Pruebas afectivas o heddénicas

Las pruebas afectivas o hedédnicas se utilizan para evaluar las caracteristicas de un
producto o un conjunto de productos, entre ellas las caracteristicas sensoriales. Su
principal propoésito es estudiar la respuesta (reaccién, preferencia o aceptacion) de
consumidores reales o potenciales en funcidon de su agrado o desagrado (Sosa, 2011). Las
pruebas afectivas o heddnicas se clasifican en pruebas de preferencia y pruebas de
aceptabilidad (Liria, 2007). Ambas pueden verse afectados por factores como el nivel de
vida, aspectos culturales, principios religiosos, creencias, etc. y, como no, por la calidad

percibida del producto.
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Resurreccion (1998) define ambos términos de la siguiente manera:

-Preferencia: expresion de un mayor nivel de agrado. Implica la elecciéon de un producto

sobre otro. De todas formas no indica si el producto gusta o no.

-Aceptabilidad: experiencia caracterizada por una actitud positiva (agradable) o

medida del agrado de un producto comparado con una referencia interna.

Asi, las pruebas de preferencia responden a preguntas como “ ¢;qué producto prefiere el
consumidor?” Existen varios tipos de pruebas de preferencias, siendo la mas sencilla la
comparacion pareada, que permite comparar directamente la preferencia de un
producto frente a otro. Otra prueba de este tipo muy usada es la de clasificacion. En ella
el consumidor debe colocar mas de dos productos segun su orden de preferencia,
permitiendo evaluar si existe una preferencia marcada por uno o méas productos. En
cambio, las pruebas de aceptabilidad responden a preguntas como “¢Cuanto gusta o
disgusta el producto?”. En ellas se pretende cuantificar mediante escalas heddnicas la
aceptabilidad del consumidor por un determinado producto midiendo su nivel de

agrado o desagrado (Chaya et al., 2014).

La eleccidén de un ensayo de preferencia o aceptabilidad dependera de los objetivos de
la prueba. Si lo que se busca es comparar un producto con otro, ya sea en el
optimizacién del propio producto o buscando paridad con la competencia, entonces lo
indicado es llevar a cabo un ensayo de preferencia (de eleccién), entendiéndose
preferencia como la inclinacion favorable o predileccidon hacia una muestra cuando se
compara con otra u otras, y no esta necesariamente indicando si el alimento tiene alta
aceptabilidad. Si lo que se busca es determinar el nivel de aceptacion de varias

muestras, la opcidn mas indicada es realizar un ensayo de aceptabilidad (Sosa, 2011).

Independientemente de la técnica de investigacion utilizada es de destacar la
importancia de la segmentacion de la muestra estudiada. La segmentacidn consiste en
dividir un mercado en grupos homogéneos de consumidores en cuanto a su
comportamiento de compra, preferencias o necesidades. De este modo, la
segmentacion de mercados permite el disefio de estrategias de marketing y productos o
servicios dirigidas a satisfacer, de forma mas especifica, las necesidades de cada uno de
los grupos de consumidores identificados (Dibb y Simkin; 2001; Naes et al., 2010). Para la
caracterizacion de los segmentos o grupos de consumidores obtenidos se suelen utilizar
variables que influyan en el comportamiento de los individuos como por ejemplo
variables demograficas, socioeconémicos, geograficas o de conducta/comportamiento

(Lilien y Kotler, 1983; Tynan y Drayton, 1987; Myers, 1996).
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El objetivo principal de la presente tesis doctoral es estudiar, desde varias perspectivas, la
percepciébn que tienen los consumidores espafioles del pescado de acuicultura
(percepcidn de aspectos relacionados con el marketing, percepcion de aspectos
psicologicos y percepcion de aspectos sensoriales). De este modo se pretende sentar las
bases para el disefio posterior de estrategias efectivas de informacién y comunicacion

que ayuden a promocionar y favorecer su consumo entre la poblacion.

Para ello se plantean los siguientes objetivos complementarios:

1.- Identificar los principales factores que los consumidores tienen en cuenta a la hora de

seleccionar el pescado que compran y/o consumen (articulo 1).

2.- Determinar la importancia relativa que los consumidores espafioles otorgan al hecho
de que el pescado que compran y/o consumen proceda de pesca extractiva o bien de

acuicultura asi como evaluar sus preferencias (articulo 1).

2.- Determinar y cuantificar las creencias que tienen los consumidores espafoles del

pescado de acuicultura respecto al pescado de pesca extractiva (articulo 2).

3.- Determinar el efecto de la informacién proporcionada respecto a la especie y el
método de obtencidon en la aceptabilidad sensorial del pescado de acuicultura y el

pescado de pesca extractiva (articulo 3).

4.- Segmentar la muestra de consumidores estudiada en funcién de su percepcidn sobre
el pescado de acuicultura con la finalidad de disefiar, en etapas posteriores, estrategias
de informacién y comunicacién apropiadas para cada uno de los grupos de

consumidores identificados (articulos 1, 2 y 3).

35






3. METODOLOGIA

3. METODOLOGIA

37






3. METODOLOGIA

3. METODOLOGIA

Con el prop6sito de alcanzar los objetivos planteados se realizaron dos estudios de
consumidores independientes (Figura 3). El primero, se estructuré6 en dos etapas
complementarias, una cualitativa y otra cuantitativa. En la etapa cualitativa se realizaron
9 grupos de discusion en 9 comunidades auténomas espafolas (Andalucia, Asturias,
Baleares, Canarias, Cantabria, Catalufia, Galicia, Madrid y Murcia) con el objetivo de
determinar los principales factores que tienen en cuenta los consumidores a la hora de
seleccionar el pescado asi como definir las principales creencias que distinguen el
pescado de acuicultura del pescado salvaje. Posteriormente, a partir de los resultados
obtenidos en los grupos de discusion y de una extensa revision bibliografica, se disefid la
etapa cuantitativa posterior. En esta participaron 919 consumidores habituales de
pescado previamente seleccionados en las mismas 9 comunidades autonomas mediante
un muestreo probabilistico por cuotas (min. 25% hombres y edad entre 20 y 75 afios). La
etapa cuantitativa incluyé un andlisis conjunto para determinar la importancia relativa de
los factores que los consumidores tienen en cuenta a la hora de seleccionar el pescado y
un cuestionario elaborado con la finalidad de cuantificar las creencias que distinguen
ambos métodos de obtencidn (percepcion subjetiva) mediante una muestra

representativa de la poblacién espafiola.

El segundo estudio de consumidores tuvo como objetivo principal comparar la
aceptabilidad general del pescado de ambos métodos de obtencién (pesca extractiva
y acuicultura) para cuatro especies (dorada -Sparus aurata-, lubina -Dicentrarchus labrax,
rodaballo-Scophthalmus maximus- y besugo -Pagellus bogaraveo-), asi como determinar
el efecto de la informacidén proporcionada (especie y método de obtencidn). Para ello,
se reclutaron aproximadamente 600 consumidores habituales de pescado mediante
muestreo probabilistico por cuotas (min. 40% hombres y edad entre 20 y 70 afios) en las
comunidades autbnomas de Catalufia, Madrid y Pais Vasco (200 consumidores por
comunidad auténoma). Los participantes seleccionados se dividieron en dos grupos
homogéneos en cuanto a caracteristicas sociodemograficas. Uno de estos grupos realizd
la degustacion comparativa de las muestras (4 especies x 2 origenes) a ciegas sin
disponer de ningln tipo de informacién y el otro lo hizo disponiendo de la informacién
relativa a la especie y método de obtencidén del pescado. Cada consumidor disponia de
una hoja para evaluar la aceptabilidad de las 8 muestras en una escala lineal de 10 cm
de longitud con anclajes en los extremos y en la parte central (0: no me ha gustado

nada, 5: ni me gusta ni me disgusta, 10: me ha gustado mucho).
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Técnicas Cuadlitativas Técnicas Cuantitativas

Factores relevantes en la
seleccion de pescado .._)[ Andlisis Conjunto ] —

i

PRIMER ESTUDIO DE
CONSUMIDORES

V

Creencias que disfinguen ambos
tipos de pescado

[ Encuesta (cuestionario) ] —

Prueba hedénica
con informacién

Articulo 1:
Percepcién factores de
marketing
(Informacion etiqueta)

Articulo 2:
Percepcién psicolégica
(Creencias)

SEGUNDO ESTUDIO DE
CONSUMIDORES

Articulo 3:
Percepcién sensorial
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Figura 3. Esquema del proceso metodoldgico aplicado en esta tesis
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4.1. Consumer preferences for sea fish using conjoint analysis:
Exploratory study of the importance of country of origin,
obtaining method, storage conditions and purchasing price.
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Sea fish

The fishing industry plays an important role in the EU economy. Within the EU member states, Spain is
the largest fish producer (catches and aquaculture) in terms of volume and also one of the major fish and
fishing products consuming countries. However, despite the role of this food category in the Mediterra-
nean diet, fish consumption might experience an important decrease in the future as a result of the
changes in food habits observed over the last years. The main objective of the present paper was to inves-
tigate, by means of an exploratory study, the relative importance of different attributes on consumer per-
ception of different factors (country of origin, obtaining method, storage conditions and purchasing price)
in the decision making process when choosing sea fish in general. To achieve this goal the study was orga-
nized in two complementary steps: a qualitative approach (focus group discussions) aimed to identify
which attributes and levels were considered the most relevant in the decision-making process when
choosing sea fish; and a quantitative approach where conjoint analysis (CA) was applied to determine
the utility values for the different levels of the selected attributes and the relative importance that these
attributes have for sea fish purchasers. Among others, the most important factors for consumers when
choosing sea fish were the country of origin (Spain-Morocco-Norway), the obtaining method (wild-
farmed sea fish), the storage conditions (chilled-frozen) and the purchasing price (6-12-18 €/kg). In gen-
eral, quantitative results showed that country of origin was the most important factor when choosing sea
fish, although other related factors such as perceived fish freshness might be included. The three remain-
ing attributes had a similar moderate importance, the autochthonous fresh wild sea fish sold at 6-12 €/kg
being the preferred option. Only one segment of consumers (19.6%) preferred farmed sea fish instead of
wild sea fish. However the relative importance of the obtaining method attribute compared to the coun-
try of origin or the storage condition was very low. Based on these results, effective information strategies
seem to be needed in order to support and increase farmed sea fish consumption, thus reducing the
impact of unsustainable fishing practices and facing up to the overexploitation of the natural fish
resources.

© 2012 Elsevier Ltd. All rights reserved.

1. Introduction

campaigns (Domingo, Bocio, Martin-Cid, & Llobet, 2007) and con-
sumer concern regarding the importance of a healthy balanced

Fish consumption has increased over recent decades (Cahu, diet. In general, fish has a low fat content and provides high quality
Salen, & de Lorgeril, 2004) as a result of different promotion protein, vitamins, and minerals (Smith & Sahyoun, 2005).
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Therefore, fish consumption has been recommended to prevent
cardiovascular and other diseases (Cahu et al., 2004; Simopoulos,
2008).
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The fish and fish processing industry play an important role in
the European economy providing 6.9 million of tones of fish every
year and employing more than 400,000 people. The EU is the
fourth worldwide producer with approximately 4.6% of the global
fish production (Europa, 2011). Within the EU member states,
Spain is the largest producer in terms of volume followed by France
and the United Kingdom. With 13.2% of the member states fishing
fleet (11,215 wvessels), and a fish production of 15.84%
(1,020,908 tonnes/year), mainly for domestic consumption, fishing
and aquaculture sectors employ more than 58,000 people (Euro-
pean Commission, 2010).

Different fish consumption patterns can be observed among
countries. Spain, with a consumption of 27.32 kg/capita in 2010
(MARM, 2011a; European Commission, 2010), is one of the major
fish and fishing products EU intake countries. Fish is an important
element of the Mediterranean diet. However, according to Lairon,
Vincent, and Defoort (2006) Spaniards are progressively abandon-
ing this diet in favour of less healthy food habits, also manifested
by the worrying increase of child obesity prevalence. These
changes in diet might also have a noticeable effect on fish con-
sumption. In order to maintain and even increase fish consumption
and its market share, it is important to identify the main sea fish
attributes which influence consumers’ purchasing as a preliminary
input to better understand consumer behaviour.

According to several authors (Kinnucan, Nelson, & Hiariey, 1993;
Kleppe, Iversen, & Stensaker, 2002; Leek, Maddock, & Foxall, 2000;
Sayin, Emre, Mencet, Karaman, & Tascioglu, 2010; Spinks & Bose,
2002; Trondsen, Scholderer, Lund, & Eggen, 2003; Verbeke, Ver-
meir, & Brunso, 2007a) the sea fish attributes that may influence
the households fish and seafood purchase are sensory properties,
nutritional value, health related aspects, price/value for money,
convenience, availability and seasonability, country of origin,
obtaining method (wild or farmed) and product forms (fresh, frozen
and others). They also pointed out the importance of other factors
such as gender, age, ethnicity, education level, occupation, family
size, presence of children in the household, previous experience
with fish, and total income in fish selection and consumption.

A predictive method frequently used to determine consumer re-
sponse towards different product attributes is conjoint analysis
(CA). CA is an established validated method (Green & Srinivasan,
1978, 1990) that has received considerable academic and industry
attention for years as a major set of techniques for measuring buy-
ers’ tradeoffs among multi-attributed products and services (Green
& Rao, 1971; Green & Srinivasan, 1990; Johnson, 1974; Srinivasan
& Shocker, 1973), including foods (Cox, Evans, & Lease, 2007; Font i
Furnols et al., 2011; Grunert, 1997; Helgesen, Solheim, & Naes,
1998). Conjoint measurement refers to any decompositional meth-
od used to estimate the structure of consumers’ evaluation of sets
of predetermined combinations of product attributes or product
profiles (Green & Srinivasan, 1978). This technique is often used
in marketing research to determine the relative importance of
product attributes among potential buyers as well as the consum-
ers’ preferences. Despite its extensive application, CA has received
some criticism especially because of its hypothetical bias and lim-
itations regarding the number of attributes to be included in the
analysis (Hair, Anderson, Tatham, & Black, 1998; Sichtmann & Stin-
gel, 2007). However, in the present study, and regardless of these
inconveniences, CA was applied more than to assess real market
scenarios, but to evaluate consumer perception, thus also including
some unrealistic choice options. A similar approach was success-
fully used by Font i Furnols et al. (2011) with lamb meat.

The main objective of the present study was to investigate, from
an exploratory perspective, consumer perception of different fac-
tors (country of origin, obtaining method, storage conditions and
purchasing price) in the decision making process when choosing
sea fish in general (without focusing on any specific species or pre-

sentation form of the fish). This information may assist fish pro-
ducers in developing strategies at different levels which could
stimulate fish consumption. To achieve this goal the study was or-
ganized in two complementary steps: a qualitative approach
aimed to identify, by means of focus group discussions, which
attributes and levels were considered the most relevant in the
decision-making process when choosing sea fish; and a quantita-
tive approach where CA was applied to determine consumer per-
ception and preference for the different levels of the selected
attributes and the relative importance that these attributes have
for sea fish buyers.

2. Methodology
2.1. Focus groups: selection of attributes and levels

Focus group discussions are appropriate for situations requiring
an understanding of a specific topic as well as obtaining insights
into a product category (Malhotra, Hall, Shaw, & Crisp, 1999). In
the present study, focus group discussions were performed in or-
der to determine the most important attributes for consumers
when choosing sea fish. Nine different focus group discussions
were carried out during the period April-July 2008 in nine different
Spanish regions: eight coastal regions (Andalusia, Asturias, Balearic
[slands, Canary Islands, Cantabria, Catalonia, Galicia, and Murcia)
and one interior region, Madrid, as a representative of a non-fish-
ing area but with a high fish consumption (MARM, 2010). The
number of participants in each focus group ranged from between
6 and 12 (N = 81). All participants were involved in food purchas-
ing within their household and were recruited taking into account
age (between 20 and 75 years), gender (50% men and 50% women)
and their fish consumption (more than twice a week, less than
twice a week, and almost never). Focus group sessions lasted
1.5-2 h and were structured in three main stages: generic discus-
sion on fish consumption (frequency, habits, fish consumption pat-
terns depending on the age and relevant aspects when choosing
fish), motives/advantages and barriers/disadvantages of fish intake,
and quality perception of wild versus farmed fish. Focus groups dis-
cussions were conducted by the same experienced moderator in all
geographic locations. An observer was also present to take notes
and each session was audio and video recorded for deeper qualita-
tive analysis. The most important attributes and levels were iden-
tified and selected and constituted the basis for the design of the
conjoint study.

2.2. Conjoint analysis study

2.2.1. Participants

A sample of 914 consumers aged between 20 and 75 were re-
cruited in the same nine Spanish regions as mentioned above. A
probabilistic sampling of the participants, by quotas, was carried
out by phone, using a filter questionnaire specifically elaborated
for this study. Quotas included the region (about 100 participants
in each of the selected areas), and within each region age (between
20 and 70 years, following Spanish population distribution) and
gender (minimum 25% men). Only those consumers involved in food
purchase and preparation in their household and who stated they
eat fish at least twice a week were selected. Other socio-demo-
graphic data such as education, family size, number of children in
the household and perceived economic situation were also recorded.

2.2.2. Selection of sea fish attributes and levels: conjoint analysis
design

Sea fish profiles used in the conjoint analysis were based on the
results obtained from the focus groups. Table 1 shows the different
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attributes and levels selected. Regarding the country of origin,
three different levels were chosen: Spain as a local fish provider,
Morocco as the major fish supplier to the Spanish market (ICEX,
2009), and Norway as representative of a European fish exporting
country to Spain. Norway and Morocco are two countries, well-
known in Spain, which were frequently mentioned during the fo-
cus groups and that seemed to evoke different stereotypes/images
in the consumers’ minds. Concerning the obtaining method, wild
and farmed fish were the two levels considered. With respect to
storage conditions attribute, chilled (fresh) and frozen fish were se-
lected. Finally, as purchasing prices three different values were
chosen, thus representing the average prices in the Spanish market
for farmed fish (6 €/kg), for wild fish (18 €/kg) and an in-between
value (12 €/kg).

Full factorial design was not appropriate in the present study
due to the large number of possible different combinations to pres-
ent (3 x 2 x 2 x 3 =36). Consequently, and in order to reduce the
number of product profiles to be evaluated per participant, a frac-
tional factorial design was used to effectively test the effect of
attributes on buyer’s preferences (Halbrendt, Wirth, & Vaughn
1991; Harrison, Ozayan, & Meyers, 1998) missing the least of infor-
mation. To construct the fractional factorial plan, an orthogonal ar-
ray design was applied, so that the independent contributions of all
the main effects were balanced, assuming negligible interactions
(Green & Wind, 1975). In this study, the orthogonal array design
was performed using the Statistical Package for the Social Sciences
version 15.0 (SPSS Inc., Chicago, IL, USA) and the hypothetical prod-
uct profiles generated were those shown in Table 2.

2.2.3. Conjoint analysis data collection

Conjoint data were collected as a separate part of an extensive
survey held in a central location in each of the Spanish regions
mentioned above during the period November 2008-January
2009. Nine different cards, one for each product profile (Table 2),
were created and presented to consumers simultaneously in a ran-
domized order. Each card was identified with a three-digit code.
Respondents were asked to rank the nine hypothetical profiles
depending on their buying intention from 1 (first purchase option)
to 9 (last purchase option). In all cases, they were requested to
think about the same type of fish (species and presentation form)
throughout the ranking process in order to avoid a possible inter-
action between fish species, origin and price (e.g. 12 €/kg could
be accepted for salmon from Norway but not for sardines from
Morocco). Although this approach could have increased the vari-
ability of the data obtained, since each consumer would probably
have focused on the species and presentation form more familiar
to him/her, it allowed a more general overview of the relative
importance of each factor and level than when focussing in a spe-
cific species and presentation form of the fish. Taking into consid-
eration the sample size of individuals selected (N = 914) one should
expect that the most frequent consumed species were those
mainly considered in an overall sense.

Conjoint analysis (ranking method) was chosen instead other
similar techniques such as Choice-Based Conjoint Analysis, be-
cause of its simplicity to perform (in some locations the inter-
viewer had no previous experience with CA) and time constraints

Table 1
Attributes and levels used in the conjoint analysis design.

Attributes Levels

Country of origin
Obtaining method
Storage conditions
Purchasing price (€/kg)

Spain, Morocco, Norway
Wild sea fish, farmed sea fish
Fresh sea fish, frozen sea fish
6,12, 18

(consumers also had to fill in an extensive, time-consuming ques-
tionnaire after the CA). In addition, and because the main objective
was not to create a real market scenario but to assess how the dif-
ferent factors and levels were perceived by consumers, CA was re-
garded as an appropriate option.

2.3. Statistical analysis

In order to estimate the utility values and the relative impor-
tance that consumers gave to the selected attributes, a multiple
regression analysis - TRANSREG procedure with the non-metric
option (SAS, 2008) - was performed with the Statistical Analysis
System version 9.2 (SAS Institute, Cary, NC, USA).

Agglomerative Hierarchical Cluster Analysis (PROC CLUSTER,
WARD method, (SAS, 2008)) was carried out to determine the exis-
tence of consumer segments showing similar preference profiles.
Previously, and in order to transform the original ordinal data into
continuous data, a proximity matrix was obtained (PROC DIS-
TANCE, GOWER option, (SAS, 2008)). The selection of the final
number of clusters was aimed at obtaining the simplest structure
possible that still represented homogeneous groupings (parsimony
rule). According to Hair et al. (1998) a balance was made between
defining the most basic structure (fewer clusters) that still
achieved an acceptable level of heterogeneity between the clusters.
The stopping rule selected (number of clusters to retain) was based
on the empirical judgment and complemented with a heterogene-
ity measure for each cluster solution, after applying the cubic clus-
tering criterion of SAS (Milligan, Glenn, & Cooper, 1985).

Based on the available socio-demographic data of the partici-
pants, the different clusters obtained were characterized by means
of Logistic Regression. This analysis was performed with the statis-
tical package XLSTAT (Addinsoft, Paris, France).

3. Results and discussion
3.1. Focus groups

Focus group results showed that the most relevant factors for
consumers when choosing sea fish (Table 1) were approximately
those that should appear on the fish label by law. The Spanish Roy-
al Decree 121/2004 of 23rd January 2004 (BOE, 2004) establishes,
in accordance with the European regulation, the minimum infor-
mation to which consumers should have access when buying fish.
The compulsory attributes that should be specified on the fish la-
bels at retail shops are the commercial denomination of the spe-
cies, the catch or raising area (origin), the obtaining method
(wild or farmed fish) and fish presentation (eviscerated, without
head, filleted, thawed or others). Obviously, price is also stated
on the label. The only information that should appear on fish labels
by law but which was not mentioned by participants was the com-
mercial denomination of the species. In any case, it is worthwhile
to mention that in Spain only 10.5% of traditional fish shops and
71% of supermarkets (market share of 38.72% and 42.04%, respec-
tively) include all the required information on fish labels (Asensio
& Montero, 2008).

In general, when choosing fish, the participants in the present
study also affirmed taking into account other relevant aspects
linked to product quality such as fish appearance and fishmonger
remarks and advice. They were also concerned about safety issues
in agreement with Unnevehr (2000) and Grunert (2005), who sta-
ted that consumers in developed countries are clearly aware of
food safety risks, thus being more critical and demanding greater
guarantees and quality differentiation of the food products. In spite
of the noticeable importance of food quality and safety as general
consumer drivers (Bruhn & Schutz, 1999; Redmond & Griffith,
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Table 2
Hypothetical sea fish profiles obtained by means of the orthogonal array design.

Country of Obtaining Storage Purchasing price (€/kg)

origin method conditions

Spain Wild fish Fresh fish 12
Farmed fish Frozen fish 18
Farmed fish Fresh fish 6

Morocco Wild fish Fresh fish 18
Farmed fish Frozen fish 12
Farmed fish Fresh fish 6

Norway Wild fish Frozen fish 6
Farmed fish Fresh fish 18
Farmed fish Fresh fish 12

2003), they were not considered in the present study due to the
difficulties in including them as attributes and levels in the CA de-
sign. The influence that these aspects had on consumer preferences
was assessed in the extensive questionnaire filled in by the partic-
ipants after the conjoint study.

Generally speaking, similar results were obtained in the nine
different Spanish regions where the focus groups were carried
out. A deeper analysis and discussion of these results can be found
in Claret et al. (2009).

3.2. Conjoint analysis

3.2.1. Participants

Socio-demographic characteristics of the consumers involved in
the present study are shown in Table 3. The overall sample was
made up of 914 consumers, including 323 men (35.3%) and 591
women (64.7%). Gender distribution showed a bias when com-
pared with the Spanish population (50.2% men and 49.8% women)
(INE, 2008). This fact may be explained by the recruitment crite-
rion (respondents had to be involved in food purchasing and prep-
aration within the household), since it is mainly women who still
assume this role (Guardia, Guerrero, Gelabert, Gou, & Arnau,
2006). Age distribution fitted approximately the Spanish popula-
tion (INE, 2008), while the percentage of consumers with high-
intermediate level of education (79.3%) was higher than the na-
tional average (51%) (Ministerio de Educacién, 2009). This bias
was probably due to the higher willingness to participate that peo-
ple with a medium to high level of education tend to exhibit.

3.2.2. Response to the product profiles

The most relevant factor for Spanish consumers was the coun-
try of origin (relative importance of 42.96%), followed by the stor-
age conditions (20.58%), the price (19.13%) and the obtaining
method (18.01%) (see Table 4).

Table 3

3.2.2.1. Country of origin. The importance of product origin and its
impact on consumers’ evaluations have been reported by several
authors (Agrawal & Kamakura, 1999; Bilkey & Nes, 1982; D’Astous
and Ahmed; 1999; Erickson, Johansson & Chao; 1984; Kotler &
Gertner, 2002). Hong and Wyer (1990) reported that this attribute
excites general curiosity about the quality of a product, and conse-
quently, stimulates consumers to think more extensively about its
attributes. The case of food products is not an exception and coun-
try of origin is also a relevant objective of research (Juric & Wors-
ley, 1998; Yamoah, 2005; Yeh, Chen, & Sher, 2010); in fact food
origin has often been reported as an indicator of quality by con-
sumers (Dekhili & d’Hauteville, 2009; Verbeke & Ward, 2006).
The remarkable importance of sea fish origin could be related to
the fact that the association of quality - country of origin being
especially strong in fresh and perishable products in which a high-
er risk in terms of health and safety is perceived (Tsiros & Heilman,
2005). In these cases, quality is closely related to the image of the
country of origin, a multidimensional construct influenced by cog-
nitive components, affective components, and stereotypes (Guer-
rero, 2001; Usunier & Lee, 2005). Overall product perception is
then related to the perceived superiority or inferiority of the coun-
try where the products come from (Roth & Romeo, 1992). Thus, the
image of the country can influence, positively or negatively, the
interest in the product, as has been previously observed by other
authors (Agrawal & Kamakura, 1999; Bilkey & Nes, 1982; Hong &
Wyer, 1990; Khachuturian & Morganosky, 1990; Orth & Firbasova,
2003; Papadopoulos, Heslop, Graby, & Avlonitis, 1986). According
to data reported by the United Nations Development Programme
(UNDP, 2010), Norway is located in the first position (0.938) on
the Index of Human Development (IHD) worldwide, Spain in the
20th (0.863) and Morocco in the 114th (0.567). Based on the utility
values obtained in the present study (Table 4), consumers rejected
sea fish from foreign origins. Even though, the utility value of sea
fish from Norway was higher than that of Morocco in agreement
with their outstanding position in the IHD ranking, which probably
transfers a higher confidence in terms of food safety and control to
consumers. The overall preference for autochthonous sea fish com-
pletely agreed with other studies which have also suggested a glo-
bal preference for domestic products (ethnocentrism) (Bannister &
Saunders, 1978; Ettenson, Wagner, & Gaeth, 1988; Orth & Firba-
sova, 2003). Schnettler, Ruiz, Septilveda, and Septlveda (2008) ap-
pointed that consumers with a high level of ethnocentrism tend to
value the favourable aspects that the purchase of domestic prod-
ucts have for the local economy. However, in the case of the pres-
ent study the preference for autochthonous sea fish could also be
attributed to mistrust in exporters’ safety conditions, environmen-
tal issues (Nygard & Storstad, 1998) or because it was perceived as
a fresher option as observed in the focus groups performed. In this
sense, Spain is a country where the fishing sector has possessed a
deeply rooted tradition with fresh fish being supplied almost daily

Socio-demographic characteristics of participants in the conjoint analysis, expressed as a percentage (N = 914).

Socio-demographic characteristic % Socio-demographic characteristic %
Gender Male 353 Family size 1 or 2 people 34.8
Female 64.7 3 or 4 people 51.1
Age (years) <25 15.7 5 or more people 141
26-35 233
36-45 233 Children Yes 48.7
46-55 18.2 No 51.3
56-65 133
>65 6.2
Education Elementary 20.7 Perceived economic situation Difficult 27.2
Medium 57.8 Intermediate 70.8
High 215 Well-off 2.0
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Table 4
Global utilities of each level and relative importance of each sea fish attribute
considered in the study.

Attributes Levels Utilities Relative importance (%)
Country of origin Spain 1.7396 42.96
Norway —0.7122
Morocco -1.0275
Storage conditions Fresh fish 0.6765 20.58
Frozen fish -0.6765
Purchasing price 6 €/kg 0.4264 19.31
12 €/kg 0.4168
18 €/kg —0.8432
Obtaining method Wild fish 0.5918 18.01
Farmed fish -0.5918

Intercept 4.9707, higher utility values correspond to higher consumer preference.

to fish retail shops all over the country. The confidence and quality
that these regularly consumed local fresh products confer to con-
sumers could explain the preference for domestic sea fish. Besides,
fresh fish consumption patterns compared to those of frozen fish
(MAPA, 2007; MARM, 2010) also seems to point out the role of
freshness in consumers’ minds when buying fish.

3.2.2.2. Storage conditions. Regarding storage conditions, fresh sea
fish was preferred compared with frozen sea fish in agreement
with the Spanish average consumption for both kinds of fish. De-
spite having increased during the last decades, frozen fish con-
sumption is nowadays still far from that of fresh fish (MARM,
2010). This fact could be related to consumers’ interest for “mini-
mally processed” products (Cleveland, Montville, Nes, & Chikindas,
2001) especially when dealing with traditional food products
(Guerrero, Guardia, et al., 2009; Vanhonacker et al., 2010). The
amount of handling and processing involved in the production
and retailing of food, probably acts as an indicator of the loss of
the original and natural characteristics of the product. In this sense,
it seems that the longer the distance between the producer, in this
case the fisherman, and the consumer the higher the uncertainty in
terms of safety (Nygard & Storstad, 1998), quality, nutritional value
and naturalness. Nowadays, the development of existing and new
technologies to increase freezing kinetics has contributed to the
quality improvement of frozen fish and other foods during the last
decades (Hui et al., 2007; LeBail, Chevalier, Mussa, & Ghoul, 2002;
Martino, Otero, Sanz, & Zaritzky, 1998). Even so, some changes in
the flavor, odor, texture and color of fish can occur during freezing,
frozen storage and thawing (Barroso, Careche, & Borderias, 1998;
Martinsdottir & Magnusson, 2001; Sveinsdottir et al., 2009) espe-
cially when these processes are not carried out appropriately. Con-
sidering that sensory liking has been identified as one of the main
determinants for fish consumption (Verbeke & Vackier, 2005), the
lower preference for frozen fish may also be explained from a sen-
sory point of view. It is worthwhile mentioning the role of conve-
nience food alternatives as a response to time constraints and
problems related to the organization of everyday life (Brunner,
van der Horst, & Siegrist, 2010; Tivadar, 2003). Many studies have
shown that consumer’s needs for convenience are correlated with
food choice (Anderson & Shugan, 1991; Grunert, Brunso, Bredahl, &
Bech, 2001; Verlegh & Candel, 1999). Frozen fish can be regarded
as a convenient alternative to fresh fish contributing, over time,
to the habit-forming of consumers to this type of fish. Both conve-
nience and technology improvement can partially explain why fro-
zen fish consumption is gradually rising. In 2001, fresh fish
consumption represented 80% of the total fish intake (fresh and
frozen). In 2006, following the tendency observed in the previous
five-year period (2000-2005), fresh fish consumption decreased
(78%) while frozen fish consumption increased (22%) (MAPA,
2007).

3.2.2.3. Purchasing price. The moderate relative importance of pur-
chasing price (19.3%) contrasts with the conclusions obtained by
Verbeke and Vackier (2005), who stated that price is one of the
main barriers for fish consumption. In this sense and according
to Leek et al. (2000), consumers seem to be reluctant to consume
fish as a consequence of the general belief that it is expensive.
However, as concluded by Anderson and Bettencourt (1993) in a
study carried out with buyers from expensive seafood restaurants
and seafood stores and Claret et al. (2009) with regular Spanish
consumers, price is at the same time perceived as an indicator of
the expected quality, and includes attributes like nutritional value
or safety (Caswell & Mojduszka, 1996) which might confer confi-
dence to consumers in the decision making process when choosing
sea fish.

Therefore, consumers preferred not only the sea fish at 6 €/kg
but were also willing to pay up to 12 €/kg, which seems to rein-
force the existence of a price-perceived quality relationship. It is
important to note that some of the price preferences could also
be explained by the species the participant was thinking of when
ranking the different cards. From the consumers’ perspective, price
is what is given up or sacrificed to obtain a product (Zeithaml,
1988). Consequently, and considering the high perishability of fish,
consumers seem to be willing to pay a higher price as a guaranty of
the freshness and safety of the fish they consume. Fish at 18 €/kg
was perceived as too expensive and accordingly it was rejected.
It seems that when price exceeds a concrete quantity, the increase
of the expected quality per monetary unit paid may be question-
able and not compensatory.

3.2.2.4. Obtaining method. The increase of a global fish demand and
unsustainable fishing practices has lead to an important diminu-
tion of natural fish resources (FAO, 2004), thus having an effect
on prices (Guillotreau, 2004). Given these circumstances, aquacul-
ture seems to be the most suitable alternative to satisfy consumer
demand (Cahu et al., 2004; Verbeke, Sioen, Brunso, De Henauw, &
Van Camp, 2007b). In fact, aquaculture is nowadays supplying
approximately 50% of fish consumed all over the world (FAO,
2006-2012). Accordingly, fish aquaculture production in Spain
reached 67,843 tonnes (value of 346 million euros) in 2008
(MARM., 2011b). However, and despite this figure, in general and
when compared with farmed fish, wild fish was always preferred
among consumers. In an overall sense, European consumers per-
ceive farmed fish as being of lower quality than wild fish (Kole,
2003; Verbeke et al., 2007a), in spite of having a positive overall
image of both, fishery and aquaculture products (Ernst & Young,
2008). Regarding Spain, and according to MAPA (2009), Guerrero,
Claret, et al. (2009) and Fernandez-Polanco and Luna (2010),
farmed fish species are perceived as having lower quality, as well
as more health and safety issues. Normally farmed fish is also per-
ceived as more processed or manipulated than its respective wild
equivalent. Human beings have always been in search of more effi-
cient food-production methods (Cole et al., 2009), and although
cattle, pig and poultry farming are well accepted for consumers,
a general reticence seems to exist to the raising of farmed fish.
Probably, over time farmed fish will achieve a similar appreciation
to that of land animal farming, thus improving gradually the cur-
rent beliefs, attitudes and image that consumers seem to have
about farmed fish. The application of effective information strate-
gies and specific activities such as labels that guarantee the origin,
quality and/or safety of farmed fish, among others, might be valu-
able in order to improve the acceptance of aquaculture products.

Regarding sensory characteristics, different results can be found
in the literature about the importance of the differences between
the two kinds of fish (Aoki, Takada, & Kunisaki, 1991; Cahu et al.,
2004; Farmer, McConnell, & Kilpatrick, 2000; Grigorakis, Taylor, &
Alexis, 2003; Haard, 1992; Luten et al., 2002; Sylvia, Morrisey,
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Table 5
Relative importance and utility values of the five consumer clusters obtained by means of cluster analysis.
Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster5

N (%) 243 (26.7) 179 (19.6) 113 (12.4) 149 (16.3) 228 (25.0)
r? 0.77 0.43 0.88 0.63 0.45

Relative importance (%) Country of origin 274 55.7 55.9 32.6 25.7
Obtaining method 273 7.0 15.7 29.6 4.7
Storage conditions 23.6 241 10.66 11.0 4.8
Purchasing price 21.7 13.2 17.8 26.9 64.7

Utility values Spain 1.7338 1.8602 2.6159 1.8214 0.9159
Norway -0.7917 —0.1254 0.0258 —0.9580 —0.6300
Morocco —0.9421 —1.7348 —2.6418 —0.8634 —0.2860
Wild sea fish 1.3334 —0.2259 0.7376 1.2574 0.1419
Farmed sea fish -1.3334 0.2259 -0.7376 —1.2574 -0.1419
Fresh sea fish 1.1486 0.7778 0.5007 0.4664 0.1453
Frozen sea fish —1.1486 -0.7778 —0.5007 —0.4664 —0.1453
6 €/kg —0.7913 0.5136 —0.3344 —0.2886 1.8795
12 €/kg 1.3203 —0.1790 1.0067 1.2880 0.1286
18 €/kg —0.5290 —0.3346 —0.6723 —0.9994 —2.0081

Intercept 5.0593 4.6642 5.0790 5.2629 49974

Relevant relative importance values and positive utility values are in bold.

Graham, & Garcia, 1995). Those who state the existence of sensory
differences agree that they are mainly due to the softer texture and
milder flavor of farmed fish compared to wild fish, which in turn has
been related to differences in muscle structure, proximate compo-
sition and aromatic compounds (Fuentes, Fernandez-Segovia, Serra,
& Barat, 2010; Johnston et al., 2006). In fact, as suggested by Borren-
sen (1992), the nutritional value and sensory characteristics of fish
are especially affected by rearing conditions. As a result, advances
in fish handling and the development of new or improved diets
could contribute to reduce the differences between both kinds of
fish, thus also contributing to reducing the sensory divergence.
Overall, it is important to stress that conjoint analysis has some
limitations such as the hypothetical choice situation, the willing-
ness to pay estimation based on the prices imposed by researchers,
or the probable low involvement of the consumers in the choice
process compared to other techniques such as experimental auc-
tions (Lusk, Feldkamp, & Schroeder, 2004). Despite these limita-
tions, conjoint analysis, provides a good picture of the relative
importance and consumer perception of different factors and levels
(Bech-Larsen & Grunert, 2003; Font i Furnols et al., 2011).

3.2.3. Consumer segmentation

Cluster analysis provided five groups of consumers with differ-
ent patterns (see Table 5). The results of logistic regression indi-
cated that socio-demographic data included in the model were
not able to explain the cluster membership (R> McFadden = 0.046).
The main differences between the clusters were more related to
the relative importance that consumers gave to each attribute than
to their preferences. It is worthwhile to remark that something
that all the clusters had in common was that the consumers pre-
ferred the autochthonous, fresh sea fish. As appointed by Lohr
(2000) and Marchesini, Hasimu, and Regazzi (2007) many consum-
ers are troubled by the long distances that fresh food has to travel
from farm to table, indicating that the longer the distance, the
more freshness declines.

Cluster 1 included 243 consumers (26.7%) and was made up of
individuals who considered all the attributes equally when choos-
ing sea fish (similar values of relative importance). The country of
origin was the most important attribute (55.7%) in cluster 2 (19.6%
of consumers). This cluster was the only one where farmed fish
was preferred. However, the obtaining method had a low relative
importance compared to the other factors. Information provided
to consumers is one of the main factors in farmed fish acceptance
(Godfrey & Lane, 2008). In this sense, consumers included in this
cluster were probably those having a deeper knowledge about

farming fish. Accordingly, they seemed to be aware of market price
differences between farmed and wild fish, thus preferring the one
sold at 6 €/kg. This preference for the lowest price could also be due
to the species they were thinking about. Cluster 3 grouped together
12.4% of the consumers. Country of origin was also the most
important factor in this cluster, although when compared to clus-
ter 2, all three remaining factors had a similar relative relevance.
Cluster 4 included 16.3% of the participants and was mainly char-
acterized by the interest in all the studied attributes, with the sole
exception of the storage conditions. The last cluster (25% of the
consumers) was made up of people who mainly took into account
the purchasing price (relative importance of 64.7%), thus preferring
the cheapest sea fish (6 €/kg) and clearly rejecting the most expen-
sive product (18 €/kg). Although not significant (P > 0.05), consum-
ers included in this cluster showed a tendency to be of a lower
perceived economic situation which might, in turn, explain the rel-
ative importance given to the purchasing price and their prefer-
ence for the lowest price.

4. Conclusions

In general, the most important factor for consumers when
choosing sea fish was the country of origin (relative importance
of 42.96%) although it is worthwhile mentioning that this factor
may have included other related factors such as perceived fish
freshness. The preference for the autochthonous sea fish tends to
indicate a promising perspective for the local fishing sector, which
should take advantage of the perceived freshness of domestic
products when promoting them.

Cluster analysis showed that only one segment of consumers
(19.6%) preferred farmed sea fish instead of wild sea fish, although
the relative importance of this factor compared to the country of
origin or the storage condition was very low. This result, though
exploratory in nature, points out that for most consumers wild
sea fish is still perceived as having a better overall quality image
than the farmed equivalent. Accordingly, effective information
strategies addressed to the general public should be developed in
order to support and increase farmed sea fish consumption, thus
reducing the negative impact of unsustainable fishing practices
on the natural fish resources.
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Aquaculture is a food-producing activity, alternative to traditional extractive fishing, which still acts as a
reference for most consumers. The main objective of the present paper was to study which consumer
beliefs, regarding farmed versus wild fish, hinder the potential development of the aquaculture sector.
To achieve this purpose the study was organized into two complementary steps: a qualitative approach
(focus groups) aimed at assessing consumer perception about wild and farmed fish and to identify the
salient beliefs that differentiate them; and a quantitative approach (survey by means of a question-
naire) to validate the results obtained in the focus group discussions over a representative sample of
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wild fish. Although no significant differences between both kinds of fish were detected on safety, in
general farmed fish was perceived to be less affected by marine pollution, heavy metals and parasites.
In the contrary, wild fish was considered to have healthier feeding, to contain fewer antibiotics and to
be fresher, healthier, less handled and more natural. Beliefs related to quality were in favour of wild
fish, while those related to availability and price were in favour of farmed fish. Significant differences
were observed in the perception of both kinds of fish depending on the consumers’ objective knowl-
edge about fish, on the level of education, age and gender and on the three segments of consumers
identified: “Traditional/Conservative”, “Connoisseur”, “Open to aquaculture”. 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

Global fish and seafood consumption (including finfish, crusta-
ceans, molluscs and others) increased from about 40 million tons
in 1970 to around 131 million tons in 2011 as a result of the growth
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in population and the increase of individual consumption (from
10.9 kg/year to 18.8 kg/year in the same period) (FAO, 2013) due to
its healthy and nutritious characteristics (Verbeke, Sioen, Pieniak,
Van Camp, & De Henauw, 2005). Traditional fisheries have been sup-
plying fish to the food market for a long time. However, unsustain-
able fishing practices have led to the depletion of natural fish stocks
and catches. Given these circumstances, aquaculture seems to be
the most suitable alternative, complementary to traditional fishing,
to gradually satisfy the global consumer demand (Cahu, Salen, & de
Lorgeril, 2004) which is expected to increase substantially in the
future (FAO, 2013). In fact, aquaculture is the fastest-growing animal-
food-producing sector with a global production which has in-
creased from less than 1 million tons per year in the early 1950s
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to 60 million tons in 2010 (estimated total value of US$119 billion).
Accordingly, aquaculture supplied approximately 50% of global food
fish production in 2010, compared with just 9% in 1980 (FAO, 2013).
However, while aquaculture production has shown strong growth
in developing countries, particularly in Asia, annual growth rates
in developed industrialized countries has stagnated as a response
to a wide range of factors. In Europe for example, aquaculture pro-
duction has remained more or less constant at around 1.3 million
tons per year since the turn of the century (European Commission,
2009). According to the European Commission (2009), Europe’s
strengths regarding aquaculture are due to the terms of safety, tech-
nology, research, entrepreneurial base and climate. However, aqua-
culture is still far from its full potential development since European
aquaculture production in 2009 represented only 20% of the total
fish production. This fact can be attributed to the costs, the com-
petition for space (inland and coastal) with other activities, as well
as the less positive image of fish from aquaculture when com-
pared with wild-caught fish among consumers, even if unfounded
(European Commission, 2012). Actually, in spite of having a posi-
tive overall image of both, fishery and aquaculture products (Ernst
& Young, 2008), European consumers perceive farmed fish as being
of lower general quality than wild fish (Kole, 2003; Verbeke, Vermeir,
& Brunso, 2007).

Consumer perception of a certain food product and its accep-
tance or rejection is of a multi-factorial nature (Costell, Tarrega, &
Bayarri, 2010). The implied factors do not only include sensory char-
acteristics but also preconceived ideas such as attitudes or beliefs
about the product, especially in new food stuffs (Pearson, 2002;
Shifferstein, 2001; Von Alvensleben, 2001). Indeed, beliefs about the
characteristics of a certain product and the way it is produced can
have a relevant influence on consumer perception such as in the case
of farmed fish (Kole, 2003) thus conditioning its acceptance. In spite
of being an ancient practice (Rabanal, 1988), aquaculture is in general
regarded as an alternative to the traditional extractive fishing ac-
tivity, which still acts as a reference for most consumers.

According to Fishbein and Azjen (1975), beliefs represent the in-
formation that a consumer possesses about an object and there-
fore links an object to some attribute. One example of a belief
statement would be “fish is healthy” where fish is the object and
healthy is the attribute. It is important to mention that as pointed
out by Rokeach (1969), beliefs may be true or false, correct or in-
correct. Thus, belief statements represent an individual’s percep-
tion (opinion) of the relationship between the given object and the
particular attribute associated with the object (Smith, Walker, &
Hamidova, 2012).

Belief formation is a lifelong dynamic process (Castelfranchi,
2004) that can be developed by direct observation (descriptive beliefs
about products are mainly formed by consumers through their ex-
perience with them), by information (informational beliefs are formed
by accepting information provided by an outside source such as mass
media, relatives, friends, doctors, etc.) and by inference (inferential
beliefs are formed by inferential connections through previously ac-
quired experience and knowledge) (Finn, 1981; Fishbein & Azjen,
1975; Smith et al., 2012). This way, beliefs are loosely encom-
passed by aspects such as experiences or acquired knowledge and
personal characteristics that determine consumer attitudes, buying
intention and preferences (Friedler & Bless, 2000; Ivan & Penev, 2011;
Tourangeau & Rasinski, 1988). Regarding aquaculture,
Fernandez-Polanco and Luna (2012) determined that educational
level, retail format and advertising credibility were some of the
factors affecting consumer beliefs towards the animal-food-
production system.

The main objective of the present paper was to study consum-
er beliefs, regarding farmed versus wild fish, which hinder the po-
tential development of the aquaculture sector. To achieve this
purpose the study was organized into two complementary steps:

a qualitative approach (focus groups) which was aimed at assess-
ing consumer perception about wild and farmed fish and to iden-
tify the salient beliefs that differentiate them; and a quantitative
approach (survey by means of a questionnaire) to validate the results
obtained in the focus group discussions over a representative sample
of participants.

Methodology

Qualitative approach: selection of beliefs comparing farmed and wild
fish by means of focus group discussions

Nine different focus group discussions (Krueger, 1988) were
carried out in nine different Spanish regions: eight coastal regions
(Andalusia, Asturias, Balearic Islands, Canary Islands, Cantabria, Cat-
alonia, Galicia, and Murcia) and one interior region, Madrid, as a rep-
resentative of a non-fishing area but with a high fish consumption
(MARM, 2010). The number of participants in each focus group
ranged from between six and 12. All participants (N =81) were in-
volved in food purchasing within their household and were re-
cruited taking into account age (between 20 and 75 years) and gender
(52% women and 48% men). Frequent (more than twice a week), oc-
casional fish consuming participants (less than twice a week) and
non-consumers (almost never) were selected to enrich the discus-
sion and to gain a broader picture of the topic under analysis. Focus
group sessions lasted 1.5-2 h and were structured in three main
stages: generic discussion on fish consumption, motives/advantages
and barriers/disadvantages of fish intake, and perceived differ-
ences between farmed and wild fish. All the focus groups were con-
ducted by the same experienced moderator in all geographic
locations. An observer was also present to take notes and each session
was audio and video recorded for a deeper qualitative analysis. Rel-
evant beliefs when comparing both kinds of fish identified in the
third stage of the focus group discussions constituted the basis of
the design of the quantitative questionnaire performed in the next
step.

Quantitative approach: participants and questionnaire

A sample of 919 consumers was recruited from the same nine
Spanish regions as mentioned above (about 100 participants from
each one) using a probabilistic sampling by quotas including gender
(minimum 25% men) and age (between 20 and 75 years) within each
region (according to the distribution of the Spanish population). A
filter questionnaire was specifically elaborated to achieve this aim
and a marketing agency was subcontracted to perform the recruit-
ment by random phone calls in the different regions. Only those con-
sumers involved in food purchasing and preparation at home who
stated that they ate fish at least twice a week were selected. Table 1
shows the socio-demographic characteristics of the consumers in-
volved in the present study. The overall sample included 318 men
(34.7%) and 599 women (65.3%). This distribution showed a bias
when compared with the Spanish population (50.2% men and 49.8%
women) (INE, 2009), which reflects the effect of the recruitment cri-
terion (respondents had to be involved in food purchasing and prep-
aration at home). Age distribution approximately matched the
Spanish population (INE, 2009), while the percentage of consum-
ers with a high-intermediate level of education (80.6%) was higher
than the national average (51%) (Ministerio de Educacién, 2009). This
bias was probably due to the higher self-confidence, as well as to
the higher willingness to participate that medium-high educated
people tend to show (Claret et al., 2012).

Questionnaire data were collected as a part of an extensive survey
held in a central location in each Spanish region. This paper focus
on 19 items related to consumer beliefs concerning farmed and wild
fish (Table 2) which were formulated literally as the consumers had
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Table 1
Socio-demographic characteristics of the participants in the quantitative step expressed as a percentage (N =919).
Socio-demographic characteristic % Socio-demographic characteristic %
Region Andalucia 11.0 Education Elementary 19.4
Asturias 11.0 Medium 54.9
Balearic Islands 10.7 High 25.7
Canary Islands 11.0 Children at home Yes 36.7
Cantabria 11.2 No 63.3
Catalufa 11.2 Perceived economic situation Difficult 27.2
Galicia 11.3 Intermediate 70.8
Madrid 113 Well-off 2.0
Murcia 11.3 Objective knowledge? Low 27.0
Gender Men 34.7 Medium 60.7
Women 65.3 High 123
Age <35 37.2 Subjective knowledge® Low 14.4
36-55 414 Medium 64.6
>55 214 High 21.0

@ Objective knowledge (0.K); Low (0 or 1), Medium (2 or 3), High (4 or 5).
b Subjective knowledge (S.K.); Low: S.K. <3, Medium: 3 <S.K. <5, High: S.K> 5.

done in the focus groups (Malhorta, 2006) in order to ensure a proper
understanding. Some of the items were reversed to check mechan-
ical answers. Items were assessed by means of a 7-point Likert scale
(1 =strongly disagree; 4 = neither agree nor disagree; 7 = strongly
agree). Participants filled in the questionnaire in groups of between
10 and 20 and were assisted by two researchers who provided brief
indications on the questionnaire structure and the use of the scale
at the beginning of the sessions.

Socio-demographic data (gender, age, education, family size, chil-
dren at home, perceived economic situation) and objective and sub-
jective knowledge about fish (Pieniak, Verbeke, Scholderer, Brunso,
& Olsen, 2007) were also recorded (Table 1) as additional vari-
ables to better characterize the different participants.

Consumer level of objective knowledge about fish was mea-
sured with five statements. Three of them were false (“More than
half of the fish we buy in Spain is farmed fish”; “Fish is a source of
dietary fibre” and “Cod is a fatty fish”) and two were true (“Fish is
a source of omega-3 fatty acids” and “Salmon is a fatty fish”). A
“true”/“false”/*do not know” scale (Brucks, 1985; Park, Mothersbaugh,
& Feick, 1994) was used to assess objective knowledge.

Subjective or perceived level of knowledge was assessed by means
of four statements: “I consider that I know more about fish than the
average person”, “I think that I know more about fish than my
friends”, “I have a lot of knowledge about how to prepare fish” and
“I have a lot of knowledge about how to evaluate the quality of fish”.
Respondents ranged the statements using a 7-point semi-structured
Likert scale (“totally disagree”/“neither agree nor disagree”/*“fully
agree”).

Socio-demographic questions and evaluation of objective and sub-
jective knowledge about fish were placed at the end of the ques-
tionnaire.

Data analysis

Focus group discussions were analysed by means of triangula-
tion (Guerrero et al., 2010). Triangulation is often used in qualita-
tive research to check and establish validity by analysing a research
question from multiple perspectives (Guion, Diehl, & McDonald,
2002). Accordingly, three different researchers with a minimum of
5 years experience in qualitative techniques analysed the informa-

Table 2
Mean values of the selected beliefs comparing wild versus farmed fish.
Category Item Mean value
Overall Cluster 1 Cluster 2 Cluster 3
(n=345) (n=313) (n=261)

Safety Wild fish is safer than farmed fish 4 NS 4.8a 3.4b 3.5b
Wild fish is more affected by marine pollution (spillages) than farmed fish 4.7 e 4.0c 5.6a 4.6b
Wild fish contains more heavy metals than farmed fish 4.6 o 4.2b 4.9a 4.8a
Wild fish contains more antibiotics than farmed fish 29 o 3.0a 2.7b 3.1a
Wild fish is more affected by parasites (anisakis) than farmed fish 4.7 e 4.2c 5.2a 4.7b
Wild fish has a healthier diet than farmed fish 4.8 . 5.3a 4.9a 3.9b
Wild fish is healthier than farmed fish 4.8 o 5.1a 5.0a 4.1b

Quality Wild fish is of better quality than farmed fish 5.2 o 5.6a 5.6a 4.2b
Wild fish is fresher than farmed fish 42 o 5.5a 3.5b 3.4b
Wild fish is more nutritious than farmed fish 4.7 o 5.4a 4.7b 3.8c
Wild fish is more fatty than farmed fish 3.6 o 3.6 3.6 3.6
Wild fish tastes better than farmed fish 5.6 o 6.2a 6.1a 4.2b
Wild fish is firmer than farmed fish 4.5 o 4.6ab 4.7a 4.4b

Control Wild fish is more controlled than farmed fish 33 o 3.6a 2.9b 3.3a
Wild fish is more handled than farmed fish 33 o 2.8c 3.1b 4.3a
Wild fish is more artificial than farmed fish 2.2 o 2.1b 1.4c 3.3a
Wild fish provides more guarantees than farmed fish 4.1 * 4.8a 3.8b 3.6b

When buying fish Wild fish is easier to find than farmed fish 3.8 . 4.2a 3.4c 3.8b
Wild fish is cheaper than farmed fish 3 o 3.2a 2.4b 3.3a

Mean values in a 7-point Likert scale. Mean values >4 indicate agreement and mean values < 4 indicate disagreement.
One-sample t-test significance: ***p <0.001; **p <0.01; *p <0.05; NS: >0.05 (for the overall sample).
Different letters in the same row indicate statistically significant differences (p < 0.05) between the mean values of the clusters.
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tion obtained and made independent reports. The results pre-
sented in the current paper were obtained by a consensus among
the three researchers over the three independent reports to balance
out the subjective influences of individuals (Denzin, 1978; Guerrero
et al., 2009).

Regarding the questionnaire, a descriptive analysis was carried
out aimed at describing the sample of participants recruited. In order
to determine the significance of each item or belief assessed (wild
fish versus farmed fish) a one-sample t-test (Ho: 1w =4, since 4 was
the neutral point of the scale) was performed.

An ascendant hierarchical cluster analysis (“Ward” method and
Euclidian distance) was performed in order to identify the exis-
tence of different segments of consumers showing different belief
profiles concerning farmed and wild fish. The final number of clus-
ters to be retained was based on the parsimony rule: this is the sim-
plest possible structure (low number of clusters) that still represents
homogenous groups (assessed by the number of beliefs that dif-
fered significantly between clusters). An analysis of variance (ANOVA,
Tukey post hoc test) was carried out to determine the existence of
statistical differences between the clusters obtained regarding the
belief patterns. In order to characterize the different clusters a mul-
tinomial logistic regression (“Logit” model) was performed includ-
ing the cluster as dependent variable and the information on socio-
demographics and objective and subjective knowledge about fish
as explanatory variables.

The objective knowledge (0.K.) of each consumer was mea-
sured by the addition of right answers (coded as 1) and fail answers
or “do not know” (coded as 0) thus obtaining three different groups
of consumers: Low (0 or 1), Medium (2 or 3) and High objective
knowledge (4 or 5). Concerning the subjective knowledge, firstly the
unidimensionality of the four items was assessed by means of a PCA
analysis and the reliability was verified on the basis of Cronbach’s
alpha coefficient alpha (Cronback, 1951) (Cronbach’s alpha = 0.68).
Secondly the individuals’ subjective knowledge (S.K.) was esti-
mated by means of the average of the five items and three differ-
ent categories of consumers were created: Low (S.K. < 3), Medium
(3 <S.K.<5), High subjective knowledge (S.K. > 5).

All the analyses were carried out by means of XLSTAT 2011 soft-
ware (Addinsoft, France).

Results
Focus group (qualitative approach)

Generally speaking, similar results were obtained from the nine
different Spanish regions where the focus groups were carried out.
In all cases, participants started to talk spontaneously about farmed
fish before the topic was introduced into the discussion by the mod-
erator. A certain lack of knowledge of ever having tasted farmed fish
was observed. However, when the participants were asked about
the species of fish they usually consumed, they mainly mentioned
some of the most produced and commercialized farmed sea fish
species in Spain such as gilthead bream and sea bass (APROMAR,
2012). Participants not only stated that they perceived tangible dif-
ferences between both kinds of fish as a result of their own expe-
rience but also because of unfounded subjective reasoning (opinions
and beliefs). In this sense, consumers draw parallelisms between
wild and intensive terrestrial animal farming (notably with poultry)
when describing the differences between both kinds of fish. Overall,
19 consumer beliefs about farmed and wild fish mainly related to
their quality, safety and control issues arose. As shown in Table 2,
seven items were included in the safety category: safety in general,
marine pollution, heavy metals, antibiotics, parasites, healthy animal
feeding and healthiness. Six items mentioned by participants were
grouped in the quality category: quality in general, freshness, nu-
tritional value, fat, flavour and firmness. The items related to control

in general, handling, artificial character and guarantees were in-
cluded in the control category. Participants also asserted to per-
ceive differences between both kinds of fish at the moment of buying
it in terms of availability (ease of finding the product in the market)
and price.

An overall preference for wild fish was detected markedly due
to its quality characteristics. In this sense, it is worth mentioning
that participants frequently used terms such as “fresh fish” or “fish
from the sea” when referring to wild fish. Sensory characteristics
of farmed fish, taste and texture particularly, were elicited as the
main limiting factors for its complete acceptance. Participants rec-
ognized their poor knowledge on aquaculture methods and animal
feeding; nevertheless, they considered farmed fish to be safer than
wild fish especially because of its major control as far as diseases
and balanced feeding are concerned. In spite of all this, fish selec-
tion seems to depend more on quality and/or price attributes than
on safety related aspects since safety is already assumed by con-
sumers. Additionally, the price of farmed fish acts as a balancing
factor for consumers and compensates for the better sensory char-
acteristics of wild fish.

Finally, it should be noted that there was an absolute agree-
ment among the participants on the fact that aquaculture is the only
realistic alternative available to preserve marine resources and satisfy
the global demand of seafood in the future.

Survey (quantitative approach)

Overall results of the questionnaire confirmed those of the focus
group discussions (Table 2).

As can be observed, significant differences were detected in 18
of the 19 beliefs included in the questionnaire. It is also important
to remark that in contrast to what had been observed in the focus
group discussions, safety was the only item in which no signifi-
cant difference between the two kinds of fish was detected. Farmed
fish was perceived as less affected by marine pollution, heavy metals
and parasites. To the contrary, wild fish was considered to have a
healthier diet, to contain fewer antibiotics and to be fresher, healthier,
less handled and more natural. Overall quality was one of the items
in which noticeable differences were detected, and wild fish was per-
ceived as having a better overall quality than farmed fish. Con-
cretely, 60% of the participants in the current study affirmed that
wild fish was of better overall quality than farmed fish while those
assuming that farmed fish was of better quality represented only
26%. It is worth mentioning that in contrast to the case of food safety,
all the scores of the items included in the questionnaire dealing with
quality (sensory characteristics — better taste and firmer, nutri-
tional value — more nutritious and less fatty and freshness) were
in favour of wild fish.

In agreement with the results from the focus group discus-
sions, taste was one of the items in which differences between both
kinds of fish were more significant. It is worth mentioning the im-
portance that the artificial character associated to farmed fish had
for most of the participants in this study. In fact, the belief con-
cerning artificiality was the strongest one when comparing farmed
versus wild fish. In the present study wild fish was perceived as more
natural, more nutritious, and healthier than farmed fish as well as
being of better quality. Regarding the items related to the moment
of buying fish, i.e. availability and price, both items were in favour
of farmed fish.

Generally the participants showed a moderate-high level of both
objective (73% of the participants) and subjective knowledge (85%)
about fish.

Cluster analysis allowed the identification of three clusters of con-
sumers differing in their perception about farmed and wild fish
(Table 2). It is important to mention that the clusters obtained dif-
fered significantly for all the items assessed except for the one related
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to the fatty character of the two kinds of fish where it was agreed
that farmed fish is fattier than wild fish. These results reinforce the
right selection of the final number of clusters retained according to
the parsimony rule. The three clusters were named as “Traditional/
conservative”, “Connoisseur” and “Open to aquaculture” based on
the mean values obtained for each of the items in each one. Results
of the multivariate logistic regression carried out to characterize them
showed that in general, significant information was provided by the
variables included in the model (-2 Log (Likehood)=0.003) al-
though a low goodness of fit (R*> (McFadden)=0.021) was ob-
tained. The age, gender and the objective knowledge had a significant
(p<0.05) effect on consumer membership to one cluster or another.
In particular, middle aged consumers (36-55 years old) (p =0.001;
odds ratio=1.986) and indeed, consumers with a moderate-high level
of objective knowledge (p = 0.014; odds ratio = 2.021, respectively)
were more likely to be grouped in the “Connoisseur” cluster. Fur-
thermore, according to the model, women were more likely
(p=0.020; odds ratio =1.522) to be included in the cluster named
“Open to aquaculture” than in the cluster labelled “Traditional/
Conservative”.

Discussion
Focus group (qualitative approach)

The focus group discussions provided valuable insights into per-
ception of farmed and wild fish and how these perceptions might
influence preference and buying intention. Spanish participants
seemed to perceive aquaculture as a well-known and usual prac-
tice since farmed fish appeared spontaneously during all the focus
groups discussions. This result contrasts with that observed by
Verbeke, Sioen, Brunso, De Henauw, and Van Camp (2007) who
carried out several focus groups with Belgian participants to a similar
purpose. These differences could be explained by the dissimilari-
ties in food culture between the two countries, which is strongly
linked to food habits and consumption (Guerrero et al., 2012). Fish
consumption in Belgium represented only 10% of the total amount
(kg/capita/year) consumed in Spain (European Commission, 2012).
In addition, the particular geographical characteristics, situation and
extension of Spain in comparison with Belgium, explains its higher
aquaculture activity. Spain is the EU member state with the highest
aquaculture production while Belgium is the second lowest one (pro-
duction 268,565 t versus 576 t in 2009, respectively) (European
Commission, 2012).

The deficiency of fresh fish labelling in Spanish fish retail shops
(Asensio & Montero, 2008) could justify the lack of knowledge ob-
served regarding ever having tasted fish from aquaculture, which
agrees with the moderate relative importance that the obtaining
method (extractive fishing/aquaculture) has for most Spanish con-
sumers (Claret et al., 2012).

Regarding the main beliefs elicited, it should be noted that the
quality, safety and control categories in which most of these beliefs
were grouped are basic requirements for consumers (Aumaitre, 1999;
Henson, Loader, & Traill, 1995) playing a key role in consumer con-
fidence and trust in the food they consume, especially in those of
animal origin. Interestingly, items related to food safety, quality and
control mentioned in the focus group discussions are consistent with
the scientific definitions of the three characteristics found in the lit-
erature (FAO, 1999; FAO and WHO, 2003; Rohr, Luddecke, Drusch,
Muller, & von Alvensleben, 2005; Van Rijswijk & Frewer, 2008;
Whitehead, 1995). For this reason they were grouped into these three
categories. It should be noted that although item freshness has been
grouped in the quality category it could also have been included in
the safety category because of its bidimensional character (Becker,
2000).

Survey (quantitative approach)

Most of the beliefs assessed differed significantly between both
obtaining methods, with the sole exception of the safety item, showing
that Spanish consumers perceived them as clearly different. These
results agree in part with results obtained by Verbeke and Brunso
(2005) who reported that Belgian, Dutch and Polish consumers per-
ceived farmed fish as being as safe as wild fish; but contrast with
them in that they asserted that Spanish and Danish consumers per-
ceived farmed fish as less safe. Previous studies performed in Spain
from 2003 to 2007 (MARM, 2009a) also indicated that Spaniards
perceived farmed fish species as less safe than their respective wild
equivalents. However, a tendency to reduce the differences between
the safety scores of the two kinds of fish was also observed over time
thus leading to the situation observed in the current study. This can
probably be explained by the fact that consumer confidence in reg-
ulatory institutions, public authorities and actors in the food supply
chain has gradually increased despite the food scares which have
occurred in the last decades (Rohr, Luddecke, Drusch, Muller, & von
Alvensleben, 2005). In fact, most consumers already assume the safety
of fish which they find on the market and consume (Van Rijswijk &
Frewer, 2008) regardless of its obtaining method (wild/farmed fish).
Considering that Spanish consumers especially emphasize “con-
trols” and “guarantees” when defining food safety (Van Rijswijk &
Frewer, 2008) it can be concluded that the perception of farmed fish
safety is closely linked to its major control whereas the safety aspects
of wild fish seem to be determined by the higher guarantees that
are provided to consumers. These are probably the main factors that
make both kinds of fish equivalent in terms of safety although other
aspects can also contribute to this similarity.

The multi factorial character that the food safety concept has for
consumers as described by Henson and Traill (1993), Smith and
Riethmuller (1999) and Wilcock, Pun, Khanona, and Aung (2004)
was highlighted in the present study according to the differences
observed between farmed and wild fish in terms of marine pollu-
tion, heavy metals, antibiotics, parasites, healthy animal feeding and
healthiness.

The important differences found in terms of overall product
quality differ from the results shown in a monographic study carried
out by the Spanish Ministry for Environment, Marine and Rural
Affairs (MARM, 2009b); according to this study, the percentage of
consumers believing that quality was in favour of one kind of fish
or another was similar. As stated before, in general, all the items in-
cluded in the quality category were in favour of wild fish, especial-
ly those related to taste. Nevertheless, it is probable that similar to
the case of poultry, over time consumers will get used to the sensory
characteristics of farmed fish and value it in a more positive light.
Indeed, other sensory studies have concluded that most consum-
ers are not able to perceive differences between the two kinds of
fish (Cahu et al., 2004; Luten et al., 2002; Pohar, 2011) and have even
preferred aquaculture fish in a blind test (Claret, 2011). It is also re-
markable that the observed consumer beliefs related to nutri-
tional value and freshness about both kinds of fish differed from
scientific evidence. According to EFSA (2005) the nutritional content
of farmed fish cannot be differentiated from that of wild fish. Cahu
et al. (2004) went further and concluded that if raised under ap-
propriate conditions, farmed fish can be at least as beneficial as wild
fish in terms of nutritional value as well as providing advantages
in terms of freshness. Indeed, the freshness of fish can be affected
by the time spent during transportation from the capture place to
the selling point and the temperature “history” (Abbas, Mohamed,
Jamilah, & Ebrahimian, 2008). Therefore, advances in fish farming
and the development of new and more efficient techniques which
reduce the time between slaughtering and sale to the market under
controlled conditions, would contribute to the advantageous posi-
tion that farmed fish seems to be in.
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The concept of artificial/natural is normally associated with terms
such as health and quality (Guerrero et al., 2012) since natural foods
are perceived as being nutritious and as having a positive impact
on human health (Rozin et al., 2004). The naturalness/artificiality
of food is an important driver of food consumption, especially in
traditional food products such as fish (Pieniak, Verbeke, Vanhonacker,
Guerrero, & Hersleth, 2009). Food manipulation in general but es-
pecially of fresh food products seems to be negatively perceived by
consumers since it affects the “natural” character (Guerrero et al.,
2009; Van Wezemael, Verbeke, de Barcellos, Scholderer, &
Perez-Cueto, 2010). This idea confirms the higher artificialness per-
ceived in farmed fish in the present study.

Participants perceived farmed fish as having a higher availabil-
ity and lower price in agreement with other European and inter-
national studies already published (Amberg & Hall, 2009; Ernst &
Young, 2008; Kole, Mennink, & Schelvis-Smit, 2006; Rajani, 2010;
Vanhonacker, Pieniak, & Verbeke, 2013; Verbeke et al., 2007). In the
case of Spain, price has been identified as the main competitive ad-
vantage of farmed fish (Fernandez-Polanco & Luna, 2012). However,
price is also perceived by consumers as an indicator of the ex-
pected quality (Claret et al., 2012) contributing to the fact that con-
sumers could perceive farmed fish as being of a lesser quality than
wild fish.

The moderate-high level of both objective and subjective knowl-
edge observed in the present study contrasts with that reported by
Pieniak, Verbeke, Perez-Cueto, Brunso, and De Henauw (2008) in
Belgium, where a low level of objective knowledge was observed,
thus confirming our previous hypothesis regarding food culture dif-
ferences between both countries concerning knowledge about fish.

Regarding cluster analysis, the first and largest cluster (n = 345)
showed a predisposition to give more extreme scores for the pos-
itive characteristics of wild fish and at the same time to restrain its
negative features. Accordingly, this was the only cluster consider-
ing wild fish as better than farmed fish in terms of freshness, safety,
guarantees and availability. This observed predilection for wild-
caught fish could be due to the fact that fish coming from tradi-
tional fishing practices still act as a reference for these consumers;
as a consequence, this cluster was labelled as “Traditional/
Conservative”. The second cluster was named “Connoisseur” since
consumers in this group (n=313) seemed to possess a higher level
of knowledge about the characteristics of wild and farmed fish than
the other two clusters as most of their beliefs were in agreement
with scientific evidence. Moreover, this group of consumers held
stronger beliefs, both favourable and unfavourable, about fish from
aquaculture with respect to the other two clusters. Finally, con-
sumers from the cluster 3 (n=261) were the only ones who con-
sidered farmed fish as less handled, having healthier feeding than
wild fish and those which minimized the differences in terms of
healthiness between both kinds of fish. Furthermore, this cluster also
tended to restrain the differences between both kinds of fish in terms
of taste, quality, healthiness and artificiality than the rest of
clusters. Accordingly this cluster was identified as “Open to
aquaculture”.

The “Connoisseur” segment was significantly made up of middle
aged consumers, who usually show a higher food involvement than
younger consumers (Drichoutis, Lazaridis, & Nayga, 2006) for facts
that contribute to make them more interested in looking for infor-
mation (Beharrel & Denisson, 1995; Verbeke & Vackier, 2004). The
cluster showing a higher openness to aquaculture was made up by
women. This finding might be explained by the fact that women,
as stated above, have always been and still are mainly responsible
for food shopping and preparation of food within the household and
therefore, more used to aquaculture products and their advan-
tages. It is worth remarking that this last cluster of consumers rep-
resents a relevant niche for the development of the aquaculture
sector, especially taking into account the role that women have in

the formation and transmission of food habits and culture in the
household.

Finally, it is important to bear in mind that other important
aspects or beliefs not examined in the present paper, such as en-
vironmental issues or the traditional character of extractive fishing,
could also play an important role towards a better understanding
of consumer responses. The issues not studied in the present paper
might influence and help to explain peoples’ perception and beliefs
concerning both kinds of fish, therefore additional research would
be needed in this sense.

Conclusions

Overall, farmed and wild fish were perceived to be clearly dif-
ferent regarding the majority of the selected beliefs. In general, con-
sumers with a higher objective knowledge about fish and a higher
level of education were more ready to agree with scientific evi-
dence and consequently more likely to make better and reasoned
fish choices. In this sense, the design of effective information strat-
egies about farmed fish and its production system might help to in-
crease its image and acceptance. The goal is not to confront both
kinds of fish but to provide consumers with information that helps
them to value the two kinds of fish based on objective facts and not
on preconceived ideas or unfounded beliefs.

The results of this study could play an important role when plan-
ning and designing efficient marketing strategies for promoting
farmed fish by adapting the information provided to the percep-
tion of each of the segments of consumers identified in the present
work.
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Abstract

Sensory characteristics have been proven to be the strongest driver of fish consumption in general,
as well as one of the main barriers for the complete acceptance of fish from aquaculture. The main
goal of the present study was to determine consumers’ liking for both farmed and wild fish and to
evaluate the effect of information regarding the species and the obtaining method (extractive

fishing/aquaculture) on it.

Two groups of approximately 300 usual fish consumers with similar socio-demographic
distributions were recruited in three Spanish regions. Four different species (black spot sea bream,
gilthead sea bream, sea bass and turbot), each of them from both extractive fishing and aquaculture,
were evaluated by the two groups of participants. One group evaluated the samples in a blind

condition and the other in an informed condition.

A significant effect of species was detected in both cases, although similar liking profiles were
observed in the informed and blind conditions. The mean liking scores of sea bass, turbot and
gilthead sea bream did not differ, and these species were significantly more appreciated than black
spot sea bream. Information provided to consumers had a significant effect on hedonic evaluation
of the samples. Therefore, in the informed condition, participants preferred wild fish but,
interestingly, when information was not provided to them, the scenario was the opposite. It is worth
mentioning that farmed fish were similarly evaluated in both the informed and blind conditions,
whereas the liking of wild fish significantly increased when information was provided to
consumers. These results seem to indicate that farmed fish per se does not have a negative image
among consumers but also indicate the existence of a generalised positive attitude towards wild
fish. A significant influence of consumer beliefs about farmed versus wild fish was observed in the

informed condition.



These findings constitute a valuable insight and provide an optimistic scenario for the aquaculture
sector given that the improvement of the sensory characteristics of farmed fish does not seem to be
necessary. However, providing consumers with reliable information that helps them to value the
two types of fish based on objective facts and not on preconceived ideas or unfounded beliefs

would be needed.

Key words: Consumer, overall liking, farmed fish, wild fish, information



1. Introduction

Global fish consumption has greatly increased in recent decades and is expected to increase
substantially in the future (Cahu et al., 2004). The traditional fishing sector has been supplying
high-quality fish and seafood to the market for a long time. However, unsustainable fishing
practices and other factors such as habitat destruction, pollution, climate change or invasive species
have led to fish stock depletion and collapse. Given these circumstances, aquaculture seems to be
the most suitable alternative complementary to traditional fishing to gradually satisfy global

consumer demand (FAO, 2012).

Previous studies indicate that the consumer image of farmed fish differed significantly from that of
wild fish (Ernst & Young, 2008; Kole, 2003; Verbeke and Brunso, 2005; Verbeke et al., 2005;
Verbeke et al., 2007). Aquaculture is acknowledged as an ancestral practice (Rabanal, 1988);
however, in Mediterranean countries, extractive fishing is a deeply rooted tradition, with fresh fish
being supplied almost daily to fish retail shops all over the country. This is probably the reason
why wild-caught fish are the base reference for most consumers. Claret et al. (2014) conducted an
extensive study about consumer beliefs in Spain comparing wild and farmed fish and concluded
that the differences between them were mainly related to aspects associated to safety (marine
pollution, heavy metals, antibiotics, parasites, healthy animal feeding and healthiness), quality
(overall quality, freshness, nutritional value, fat, flavour and firmness), control (control in general,
handling, artificial character and guarantees) and aspects related to the moment of buying (ease of
finding the product in the market and price). They concluded that wild fish was perceived by
consumers as having higher overall quality, thus making the sensory characteristics of farmed fish,

particularly taste, one of the main barriers for the complete acceptance of fish from aquaculture.

Sensory characteristics are important determinants of food liking and choice (Amerine, 1965;
Clarke, 1998; Siret and Issanchou, 2000). In the case of fish, taste has proven to be the strongest

driver of intent to consume fish (Verbeke and Vackier, 2005). However, according to Lyman



(1989), liking is not only a function of the pleasantness or unpleasantness of the sensory
characteristics but is also influenced by consumer attitudes towards the product that are determined
by cognitive and emotional factors. Therefore, when consumers buy and eat a certain food product,
the available information can have a relevant effect on their liking and behaviour (Siret and
Issanchou, 2000). Information influences the expectation formation process (Deliza et al, 2000)
that in turn can modulate sensory perception (Carrillo et al., 2012; Deliza et al, 1996, Siegrist and
Cousin, 2009; Varela et al., 2010). Indeed, it is well known that consumers’ sensory evaluation of a
food product as well as food choice can be influenced by information about raw material,
production system, animal welfare, origin, health claims, nutritional properties, brand quality
certification as well as price, among other factors (Carlucci et al., 2009; Cerjak et al., 2011; Claret
et al., 2012; Kihlberg et al., 2005; Poelman, et al., 2008; Resano et al., 2007; Siret and Issanchou,
2000). This is especially evident in fresh products for which little information is normally provided
and for which consumers tend to have substantial difficulties in forming quality expectations (Font
i Furnols and Guerrero, 2014). In this sense, the obtaining method (wild or farmed) could be used

to determine fish quality expectations.

Several studies have been published evidencing objective significant sensory differences (trained
assessors) between wild and farmed fish in terms of appearance, aroma, flavour and/or texture
(Farmer et al., 2000; Gartzia et al., 2012; Grigorakis, 2007; JACUMAR, 2012; Olsson et al., 2003).
However, little is known about consumer’s perception of the sensory characteristics of both types
of fish and even less about whether information provided to consumers might affect their liking of
the fish. Whether consumers are actually able to differentiate the sensory characteristics of farmed
versus wild fish, which they prefer, whether such information influences them, and whether
consumer beliefs about farmed versus wild fish affect consumer preferences for each obtaining
method are all questions that should be investigated. Responses to these questions constitute a
valuable insight and a starting point for aquaculture producers and distributors to improve their

products and to design effective marketing strategies.



It is also important to bear in mind that factors such as availability, presentation, convenience, price
and also quality, safety and hygiene, and nutritional value linked to the different species that can be
found in the market may also influence consumer preferences and evaluation of fish. Therefore, the
main goal of the present study was to determine consumers’ liking for both farmed and wild fish

and to evaluate the effect of information regarding the species and obtaining method on it.

2. Methodology

2.1. Participants

Two groups of approximately 300 usual fish consumers with similar socio-demographic
distributions (Table 1) were selected by phone in 3 Spanish regions (Catalonia, Madrid, and Basque
Country) by means of probabilistic sampling per quotas including age (20-70 years old) and gender
(minimum 40% men) as the selection criteria. The recruited consumers had to consume fish at least
twice a week and to be involved in food purchases and preparation in their household. In addition,

education level was also registered.

Insert Table 1

2.2. Samples

The following four different species, each from both extractive fishing and aquaculture, were
evaluated: black spot sea bream (Pagellus bogaraveo), gilthead sea bream (Sparus aurata), sea
bass (Dicentrarchus labrax) and turbot (Scophthalmus maximus). These species were selected
based on their production and consumption, price differences and availability as both wild and
farmed fish (APROMAR, 2013). One hundred ten animals of each species and obtaining method
with similar weight (approx. 500 g) were selected from the main Spanish areas of production and

catching these species (black spot sea bream from Galicia, gilthead sea bream from Murcia, sea



bass from Andalusia and turbot from Cantabria). The fish were flaked (excepting turbots), and the
two dorsal fillets of each animal were taken, avoiding the red muscle. Next, fillets were wrapped in
pairs using transparent food-grade PVC film (oxygen permeability; 20,000 cm®/m?/ 24 h; water-
vapour transmission rate 2000 g/m*/24 h; Macopal, S.L., Llica de Vall, Spain) and kept in 165x240
mm? sealed bags (12 pm metallic polyester/110 pm polyethylene multilayer; oxygen permeability:
<1.5 cm*/m?/24 h; water-vapour permeability: <1 g/m2/24 h; Sacoliva, S.L., Castellar del Valles,

Spain) at -20 + 2 °C for a maximum of 1 month.

2.3. Procedure

Twenty-four hours before sensory evaluation, samples were thawed at 4 + 2 °C and unwrapped.
Three 2x3 cm” pieces were obtained from every fillet (each identified by the cutting order from the
cranial to the caudal zone). Pieces of fish were individually placed in covered aluminium E-150
containers (Fedinsa, Logrofio, Spain) and cooked in a preheated convection HBA 74 A 250E oven

(Bosch, Barcelona, Spain) at 110 + 2 °C for 15 min.

In the same session, participants evaluated the 8 samples (4 species x 2 obtaining methods) in a
sensory testing room with ten individual booths at 20 + 2 °C under FSW/D daylight conditions
(Sylvania, United Kingdom). They were assisted by two researchers who provided instructions for
the procedure to taste the samples. In all cases, samples were presented to consumers in a
sequential monadic manner, one every 4 min. The first-order and carry-over effects were balanced
by species according to Macfie et al. (1989), and the effect of the fish anatomic zone was blocked
(each consumer tasted the eight samples from the same anatomical zone). The two samples (wild
and farmed) of each species were always assessed consecutively (Table 2). One of the two selected
groups of consumers evaluated the samples in an informed condition (Ninformed condition=297) and the
other in a blind condition (Ngjind condition=300). The first group received the samples codified with a
three-digit code, and the other received samples identified with the species and obtaining method.

Informed and blind sessions (10 consumers each) were alternated. Mineral water and unsalted



crisped bread were provided to consumers to rinse their mouths between samples. The overall
liking of the samples was evaluated by the participants by means of a semi-structured 10 cm-lineal
scale anchored in the centre and the two extremes (0 = I extremely dislike, 5 = I neither like nor

dislike, 10 = I extremely like).

Insert Table 2

In addition, participants also filled out a questionnaire including socio-demographic data (age,
gender and education level), fish consumption in general and consumption of the four species
included in the present study (9 cm-linear scale anchored from O=never to 9=everyday), and 19
beliefs comparing farmed versus wild fish proposed by Claret et al. (2014) (7-point Likert scale,

1=strongly disagree; 4= neither agree nor disagree; 7=strongly agree) (Table 3).

Insert Table 3

2.4. Statistical data analysis

Initially a chi-squared test was performed to confirm the absence of socio-demographic differences
between the two sets of participants. A four-way analysis of variance including the species, the
obtaining method and information condition as fixed factors and the consumer as a random factor
was performed. Double interactions were also included in the model. Because the double
interaction obtaining method x information condition was significant, data obtained in the blind and
informed conditions were treated separately. In both cases, a three way-analysis of variance
considering the species and the obtaining method as fixed factors and the consumer as a random
factor was carried out. Tukey’s HSD post hoc test (p<0.05) was performed to compare the overall
liking of the species for each information condition (the double interaction species x obtaining

method was not significant). Comparisons between the informed and blind conditions were made



within each obtaining method by means of a two-way ANOVA (information condition as a fixed

factor and consumer as a random factor).

Finally, a segmentation analysis of the participants was conducted to identify different groups of
individuals showing different liking profiles for farmed and wild fish in both the informed and
blind condition. For that purpose, differences in overall liking between farmed and wild fish were
computed by consumer, and the following three groups were created by the number of species for
which the farmed or wild version was preferred: preference for wild fish in a minimum of 3
species, preference for farmed fish in a minimum of 3 species and no clear preference (all the

remaining situations).

A chi-squared test or an analysis of variance (ANOVA, Tukey's post hoc test) was carried out in
order to determine the existence of significant differences between the groups obtained in the
informed condition regarding socio-demographic data (age, gender and education level), fish

consumption and beliefs about farmed versus wild fish.

All of the analyses were conducted by XLSTAT 2011 software (Addinsoft, Paris, France).

3. Results & Discussion

The socio-demographic profile of both samples of consumers (blind and informed conditions) was
similar regarding region, gender, age and education level (Table 1). In both cases, these profiles
agree with the recruitment criteria. Gender distribution showed a slight bias when compared with
the Spanish population (50.3% men and 49.7% women) (INE, 2011). This fact may be explained
by the recruitment criterion because women are still primarily responsible for food purchasing and
preparation within the household in Spain (Guardia et al., 2006). The age distribution
approximately fit the Spanish population (20-35 years old: 33.3%; 36-55 years old: 44.6%; 50-70

years old: 22.1%) (INE, 2011). The percentage of consumers with elementary and medium levels



of education showed a bias in comparison with the national average (46% and 22%, respectively)
(Ministerio de Educacion, Cultura y Deporte, 2013). This bias was probably due to the higher
predisposition for participation that people with a medium to high level of education tend to have

(Claret et al., 2012).

3.1. Overall liking of farmed and wild fish

The results of the three way-analysis of variance considering the species and obtaining method as
fixed factors and consumer as random factor indicated that the species x obtaining method
interaction was not significant in either the informed or blind condition. However, a significant
effect of the species was detected in both cases (p<0.0001), although similar liking profiles were
observed in the informed and blind conditions (Table 4). The mean liking scores of sea bass, turbot
and gilthead sea bream did not differ (p>0.05) and were significantly more appreciated than black
spot sea bream. The observed results agree with the consumption patterns of these four species,
given that the black spot sea bream market share is lower than that of the other three evaluated
species (MAGRAMA, 2012). In fact, black spot sea bream is available all year long but its
consumption is especially concentrated at Christmas due to cultural and traditional factors
(MAGRAMA, 2013). As noted by Rozin (1990), culture is a major driver of human food choice.
Indeed, traditions, beliefs and values are amongst the main factors of food consumption within a
cultural group, affecting nutrition intake, preference and mode of food preparation and serving

(Mialon et al., 2002).

Insert Table 4

Information provided to consumers had a significant effect on hedonic evaluation of the samples
(p<0.0001). Therefore, in the informed condition, participants preferred wild fish but, interestingly,
when information was not provided to participants, the scenario was the opposite (Table 5). Farmer

et al. (2000) also concluded that farmed salmon was at least as acceptable as wild salmon in terms



of appearance, odour, flavour, texture and aftertaste when blind tasted, and Luten et al. (2002), who
conducted a study in the Netherlands with approximately 1000 consumers, did not observe
differences between farmed and wild cod in blind tasting either. According to the blind condition
results reported in the present paper, consumers are clearly able to distinguish between farmed and
wild fish in agreement with studies performed with sensory trained panels in which significant
sensory differences between fish from both obtaining methods were detected (Grigorakis et al.,
2003; Luten et al., 2002; Olsson et al., 2003). However, our results are in contrast to those of Cahu
et al. (2004), Pohar (2011) and Garcia-Quiroga et al. (2012), who observed consumers’ inability to
differentiate between the two obtaining methods. Differences between farmed and wild fish in the
four species studied in the current paper actually existed in some attributes as demonstrated by
Hernandez et al. (2009a), Hernandez et al. (2009b), JACUMAR (2012) and Rincon et al. (2009),

especially in terms of aroma and flavour intensity, firmness and fatty mouthfeel.

Habit is one of the main determinants of food-related behaviour that in turn seems to shape
individual preferences (Guerrero et al., 2012). People tend to prefer products that exhibit sensory
properties they are used to (Saba and Di Natale, 1998; Saba et al., 1998; van’t Riet et al., 2011).
Accordingly, the sensory preference for farmed fish observed in the present study in the blind
condition could be explained by the consumption habits of the participants. The four selected
species are amongst the most commercialised and consumed aquaculture products in Spain
(APROMAR, 2013). For example, more than 90% of sea bass and gilthead sea bream
commercially available in Spain come from aquaculture (FAO, 2011-2014). Additionally,
increasing efforts are being made in animal feeding to gradually adjust the sensory characteristics
of farmed fish to suit consumer preferences and requirements (Hardy and Lee, 2010). Surprisingly,
our findings contradict the consumers’ personal perception of farmed fish observed in previous
studies (Claret et al., 2014) which indicated that Spanish consumers consider sensory

characteristics as the main limiting factor for the complete acceptance of fish from aquaculture.



It is worth mentioning that in the current study farmed fish was similarly evaluated in both the
informed and blind conditions, whereas the liking of wild fish significantly increased when
information was provided to consumers (Table 5). These results seem to indicate that farmed fish
per se do not have a negative image among consumers, but they do indicate the existence of a
generalised positive attitude towards wild fish. Beliefs about the characteristics of a certain product
and the way it is produced can have a relevant influence on consumer perception, as in the case of
farmed fish (Kole, 2003). Aquaculture is regarded in general as an alternative activity to the
traditional extractive fishing, which is the reference for most consumers. This fact might reinforce
the positive image that wild-caught fish has among consumers when compared with farmed fish in
terms of overall quality, freshness, healthiness, nutritional value, handling, naturalness and
particularly sensory characteristics (Claret et al., 2014) and therefore helps to explain the positive

effect that information had on the liking scores for wild fish.

Insert Table 5

The effect of product information on liking scores has been previously reported in different studies.
Luten et al. (2002) observed that higher scores were given to some quality attributes when
information about the obtaining method was provided. Other authors also observed a positive effect
of information in other types of food products such as tomatoes (Kihlberg et al., 2005), dry cured
hams (Rousset-Akrim et al., 1997) and bread (von Alvensleben and Meier, 1989). The effect of
information can increase, decrease or have no effect on product liking (Mialon et al., 2002;
Westcombe and Wardle, 1997). The effect may depend on the information provided to the
consumers, the type of product and the consumers’ familiarity with the food tasted (Kahkonen and
Tuorila, 1998; Kahkonen et al., 1997; Martins et al., 1997; Mialon et al., 2002; Morales et al.,
2013; Solheim, 1992; Tuorila et al., 1994). In addition, consumer age, gender or cognitive factors
such as beliefs or attitudes towards the product under evaluation have also been proven to be

moderators of the impact of product information (Aaron et al., 1994; Guinard et al., 2001; Siegel



and Risvik, 1987; Torjusen et al., 2001; Wandel and Bugge, 1997). Accordingly, consumer

characteristics may be highly relevant and segment them into groups with different liking patterns.

3.2. Consumer segmentation

Three different groups of consumers were defined based on their sensory preferences for farmed or

wild fish in both the blind and informed condition (Table 6).

Insert Table 6

In agreement with the positive image that consumers generally have about wild-caught fish (Claret
et al, 2014; Verbeke et al., 2007), the number of consumers preferring wild fish in the informed
condition was more than three times higher than those preferring farmed fish. It is worth
mentioning that even when they had information, 17.8% of the participants preferred the fish
samples from aquaculture, and 26.6% did not show a clear preference for fish from either of the
two obtaining methods. These results are in line with those obtained by Claret et al. (2012), who
evaluated the preferences of Spanish consumers for farmed and wild fish in a conjoint study as well
as the relative importance of the obtaining method in their buying intention. Interestingly, the
mentioned study also showed that 19.6% of the 914 participants preferred farmed fish, and 25%
them gave little importance to the obtaining method and did not have a salient preference.
Accordingly, the results obtained in the present study seem to validate, to a certain extent, those
obtained by means of a hypothetical method such as conjoint analysis. It is important to stress that
conjoint analysis has received some criticism because of the unreal choice situation or the likely
low involvement of participants compared to other equivalent methods (Lusk et al., 2004;
Sichtmann and Stingel, 2007). However, and based on our results, it seems that conjoint analysis is

able to provide a good picture of the topic under analysis.



In the blind condition, the number of consumers preferring farmed fish was almost double those

preferring the wild fish samples. In this case, 79.7% of the participants provided higher or similar
liking scores for farmed fish compared to wild-caught fish in agreement with Farmer et al. (2000),
who compared farmed and wild salmon. In the same vein, the percentage of consumers preferring
wild fish in the informed condition was more than two times higher than that obtained in the blind
condition. Additionally, the percentage of consumers preferring farmed fish in the blind condition

was more than two times higher that obtained in the informed condition.

The results of the chi-squared test and ANOVA indicate that the selected variables (socio-
demographic data, fish consumption and beliefs about farmed versus wild fish) did not differ
between clusters in the blind condition. However, in the informed condition, although no
differences were detected between clusters regarding socio-demographic data and fish consumption
patterns, a significant influence of some of the assessed beliefs was observed (Table 7). Consumer
perception of marine pollution, healthiness of animal feeding, healthiness of the product, quality,
taste, guarantees and availability differed significantly between some clusters. In particular,
consumers preferring wild fish were those who perceived wild fish as being healthier, having a
healthier diet, having better taste and being of better quality. In contrast, consumers preferring
farmed fish considered that fish from this obtaining method were less affected by marine pollution

and provided more guarantees than wild fish.

Based on these findings and according to Claret et al. (2014), it seems necessary to provide
consumers with reliable information so that they can evaluate the two types of fish based on

objective facts and not on preconceived ideas or unfounded beliefs.

Insert Table 7



4, Conclusions

Information about the obtaining method and the fish species provided to consumers has a
significant effect on the hedonic assessment of wild and farmed fish. It is important to highlight
that wild fish was preferred in the informed condition; however, participants preferred farmed fish
in the blind condition. Accordingly, sensory perception seems to not only be based on the intrinsic
cues of the fish but is also affected by the information provided to consumers and cognitive
processing, thus involving beliefs and preconceived ideas and attitudes that might bias the analysis

of this information and drive preferences.

Our findings constitute a valuable insight for the aquaculture sector and provide an optimistic
scenario for producers of farmed fish. The sensory characteristics of farmed products seem to meet
the quality requirements expected by consumers and may be even more appreciated than wild fish
in blind conditions. However, it seems essential to improve the image of farmed products among
consumers to favour the development and competitiveness of aquaculture and to align consumers’

expectations with the actual product quality.
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Table 1. Socio-demographic description of the participants of the study (Niformed condition=297; NBiind

condition:3 OO)

S haracteriste | condition (%) condition (o) TO1 (%) Significance
Region Catalonia 333 333 333 NS
Madrid 32.7 333 33.0 NS
Basque Country 34.0 33.3 33.7 NS
Gender  Men 45.6 42.7 44.1 NS
Women 54.4 57.3 55.9 NS
Age <35 years 38.6 415 40.1 NS
36-55 years 41.7 41.5 42.4 NS
>55 years 19.7 15.4 17.5 NS
Education Elementary 13.8 10.0 11.9 NS
Medium 54.5 49.7 52.1 NS
Higher 31.6 40.3 36.0 NS

*: Comparison between informed and blind conditions by means of a chi-square test. NS: not
significant (p>0.05).



Table 2. Example of the presentation of the samples to the first 4 consumers

Consumer Order of tasting
1 B-W-1 B-F-1 T-F-1 T-W-1 G-W-1 G-F-1 S-F-1 S-W-1
2 G-F-2 G-W-2 B-W-2 B-F-2 S-F-2 S-W-2 T-W-2 T-F-2
3 S-W-3  S-F-3 G-F-3 G-W-3 T-W-3 T-F-3 B-F-3 B-W-3
4 T-F-1 T-W-1 S-W-1 S-F-1 B-F-1 B-W-1 G-W-1 G-F-1

First letter: Species; B: Black spot sea bream, T: Turbot, G: Gilthead sea bream, S: Sea bass.
Second letter: Obtaining method; W: Wild, F: Farmed.
Number: Anatomic fillet zone; 1: Cranial zone, 2: Central zone, 3: Caudal zone.



Table 3. Beliefs about farmed and wild fish assessed in the questionnaire.

Category Belief related to

ltems

Safety Wild fish is safer than farmed fish
Marine pollution Wild fish is more affected by marine pollution (spillages) than farmed fish (R)
Heavy metals Wild fish contains more heavy metals than farmed fish (R)

Safety Antibiotics Wild fish contains more antibiotics than farmed fish (R)
Parasites Wild fish is more affected by parasites (anisakis) than farmed fish
Healthy animal feeding Wild fish has a healthier diet than farmed fish
Healthiness Wild fish is healthier than farmed fish (R)
Quality Wild fish is of better quality than farmed fish
Freshness Wild fish is fresher than farmed fish

) Nutritional value Wild fish is more nutritious than farmed fish

Quality Fat Wild fish is more fatty than farmed fish
Flavour Wild fish tastes better than farmed fish
Firmness Wild fish is firmer than farmed fish (R)
Control Wild fish is more controlled than farmed fish (R)

Control Handling Wild fish is more handled than farmed fish (R)
Artificiality Wild fish is more artificial than farmed fish
Guarantees Wild fish provides more guarantees than farmed fish

When buying  Availability Wild fish is easier to find than farmed fish
fish Price Wild fish is cheaper than farmed fish (R)

(R): Items reversed in the questionnaire

Evaluation by means of 7-point Likert scale (1=strongly disagree; 4= neither agree nor disagree; 7=strongly agree)



Table 4. Mean overall liking scores by species in both the informed and blind conditions

Mean overall liking

Species Informed condition Blind condition
Sea bass 7.2a 6.7a
Turbot 7.1a 6.6a
Gilthead sea bream 7.1a 6.5a
Black spot sea bream 6.7b 6.2b
RMSE 1.803 2.095
P value <0,0001 <0,0001

a-b: mean values in the same column with different letters differ significantly (p<0.05).



Table 5. Overall liking of wild and farmed fish in the blind and informed conditions

Overall liking
Wild fish Farmed fish RMSE P value

Informed condition 7.4 6.7 1.803 < 0.0001
Blind condition 6.3 6.7 2.095 <0.0001
RMSE 2.003 1.950
P value <0.0001 0.957

RMSE: Root means squared error
P value < 0.05 indicates the existence of significant differences.



Table 6. Clusters of consumers based on sensory preference for farmed or wild fish

(percentage of individuals per group)

Cluster Informed condition Blind condition
Preference for wild fish 55.6% 20.3%
Preference for farmed fish 17.8% 39.7%

No clear preference 26.6% 40.0%




Table 7. Beliefs in which significant differences were detected between clusters in the informed condition

Cluster
Items Preferring wild  Preferring farmed fish No preference P value
fish (55.6%0) (17.8%) (26.6%0)
Wild fish is more affected by marine pollution (spillages) than farmed fish 5.2b 5.9a 5.7ab 0.026
Wild fish has a healthier diet than farmed fish 4.8a 4.2b 4.4ab 0.018
Wild fish is healthier than farmed fish 4.5a 3.7b 4.7a 0.002
Wild fish is of better quality than farmed fish 5.5a 3.9b 4.5b <0.0001
Wild fish tastes better than farmed fish 5.9a 4.5b 4.9b <0.0001
Wild fish provides more guarantees than farmed fish 3.8a 2.9b 3.2b 0.001
Wild fish is easier to find than farmed fish 2.7b 3.7a 2.9ab 0.005

Mean values in a 7-point Likert scale. Mean values > 4 indicate agreement, and mean values < 4 indicate disagreement. Different letters in the same row
indicate statistically significant differences (p<0.05) between the mean values of the clusters.
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Los tres articulos que conforman esta tesis abarcan tres perspectivas diferentes y
complementarias sobre la percepcion que tiene el consumidor espafol del pescado
salvaje y del pescado de acuicultura: percepcidon de aspectos relacionados con el
marketing (informacién disponible en el etiquetaje), percepcidén de aspectos psicolégicos
(componente cognitiva o creencias) y percepcion de aspectos sensoriales (efecto de la
informacion proporcionada sobre la aceptabilidad del producto). La aplicaciéon
combinada de técnicas cualitativas (grupos de discusién) y cuantitativas (analisis
conjunto, encuesta y prueba hedodnica) ha permitido complementar la informacion

obtenida a través de ambos tipos de técnicas.

5.1. Articulo 1: Percepcién de los aspectos relacionados con el marketing (informacion

disponible en el etiquetaje)

Los resultados obtenidos en el estudio cualitativo (grupos de discusién) muestran que el
pais de origen, las condiciones de conservacidn (fresco/congelado), el precio y el
método de obtencién (pesca extractiva/acuicultura) son los factores que poseen una
mayor relevancia en el proceso de decision de compra y seleccion de pescado. Es
destacable el hecho de que estos sean aproximadamente los factores que el Real
Decreto 121/2004, de 23 de enero de 2004 (BOE, 2004) establece que deben figurar en el
etiquetaje de productos de la pesca, de la acuicultura y del marisqueo ya sean vivos,
frescos, refrigerados o cocidos aunque siguen existiendo deficiencias generalizadas en el
etiquetaje del pescado a nivel espafol. En un estudio realizado por Asensio y Montero en
2008 se constaté que solamente el 10,5% de las pescaderias tradicionales y el 71% de los
supermercados (cuota de mercado del 38,72% y 42,04%, respectivamente) incluyen la
informacion obligatoria requerida en las etiquetas del pescado que subministran. Los
participantes en los grupos de discusiéon afirmaron tener en cuenta otros aspectos
relacionados con la calidad y la seguridad del pescado, evaluados basicamente a traveés
de su apariencia y los consejos del pescadero. En el caso de productos frescos como el
pescado, los consumidores cuentan a menudo con dificultades a la hora de evaluar o
predecir su calidad en el momento de compra (Juhl y Poulsen, 2000). De acuerdo con
Grunert et al., (2004), la formacidén de sus expectativas de calidad recae principalmente
en la poca informacion disponible y en la apariencia del producto. Dado que muchas

veces estos no resultan ser buenos predictores de la calidad real del producto, los
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consumidores basan su decision de compra en las recomendaciones de los expertos
delegandoles incluso esta responsabilidad. A pesar de su importancia en el proceso de
decision de compra, la apariencia del producto y las recomendaciones del pescadero
no se tuvieron en cuenta en la siguiente etapa del estudio debido a las dificultades para
incluirlos como atributos y niveles en el disefio del analisis conjunto. Ademas, atributos
como la seguridad no permiten diferenciar productos ya que a pesar de ser basicos y/o
muy importantes en la decision de compra, el consumidor da por sentado o parte de la
premisa que los productos que encuentra en el mercado deberian ser seguros por si

mismos (Van Rijswijk y Frewer, 2008).

Segun los resultados obtenidos en el andlisis conjunto, el pais de origen es el factor mas
relevante para los consumidores espafioles en la decision de compra del pescado
(42,96%) mientras que el resto de los factores presentan una importancia relativa
moderada y muy similar. El método de obtencion fue el factor menos importante
(18,01%), hecho que aporta buenas perspectivas al sector de la acuicultura. En cuanto a
las preferencias de los consumidores, el pescado salvaje autéctono, fresco de precio

bajo/moderado fue en general el mejor valorado.

La notable importancia del pais de origen podria estar relacionada con el hecho de que
la asociacion calidad/pais de origen es especialmente fuerte en los productos frescos en
los que el consumidor suele percibir un mayor riesgo en lo que a seguridad y salud se
refiere (Tsiros y Heilman, 2005). En alimentos perecederos, como es el caso del pescado, la
percepcion de calidad esta estrechamente relacionada con la imagen del pais de
origen siendo al mismo tiempo un constructo multidimensional influido por componentes
cognitivas, componentes afectivas y estereotipos (Guerrero, 2001; Usunier y Lee, 2005). La
preferencia por el pescado autéctono podria atribuirse al hecho de que los
consumidores espafoles posean un elevado nivel de etnocentrismo -predisposicion a
rechazar los productos procedentes de culturas diferentes a la propia (Shimp y Sharma,
1987; Sharm et al., 1995)- o simplemente porqué, tal y como se observé previamente en
los grupos de discusion, el pescado autdctono se percibe como mas fresco. En este
sentido, Espafia es un pais en el cual el sector de la pesca posee una arraigada tradicion
y en el que el suministro de pescado fresco se realiza casi diariamente. La confianza y la
seguridad que el consumo regular de estos productos locales frescos confiere al
consumidor podrian explicar la preferencia por el pescado nacional. Los valores de
utiidad obtenidos en el andlisis conjunto indicaron que los consumidores rechazaban el
pescado procedente de otros paises diferentes del propio (valores de utilidad negativos).
No obstante, la utilidad del pescado procedente de Noruega fue mayor que la de

Marruecos, en concordancia con los valores de indice de Desarrollo Humano (IDH)
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proporcionadas por el Programa de las Naciones Unidas para el Desarrollo (UNDP, 2010)
(Noruega se encuentra en la posicién numero 1 a nivel mundial del IDH y Marruecos en la
114). Probablemente, de acuerdo con la posicion destacada de Noruega en el ranking
de IDH el consumidor espafiol posee una imagen mas positiva de este pais lo que le
confiere una mayor confianza en cuanto a seguridad y control. En cambio, es probable
que la menor utilidad observada para Marruecos se deba a una cierta desconfianza por
parte de los consumidores en las condiciones de salubridad y de seguridad de los paises

exportadores (Nygard y Storstad, 1998).

En cuanto a las condiciones de conservacion del producto, el pescado fresco se prefirid
frente al pescado congelado, hecho que concuerda con las estadisticas de consumo
medio en Espafia de ambas presentaciones de pescado. Concretamente, el consumo
de pescado congelado es bastante menor (22%) que el consumo de pescado fresco
(78%) (MAGRAMA, 2012). Este hecho podria estar relacionado con el interés de los
consumidores por productos “minimamente procesados” (Cleveland et al., 2001), sobre
todo cuando se trata de productos alimenticios tradicionales (Guerrero et al., 2010a)
como es el caso del pescado. Probablemente, el grado de manipulacién y procesado
tanto durante la obtencion/producciéon como en el punto de venda del producto
actuan como indicadores de la pérdida de las caracteristicas naturales del producto. En
este sentido, parece que cuanto mayor es la distancia entre el productor, en este caso el
pescador, y el consumidor mas alta es la incertidumbre en términos de seguridad (Nygard
y Storstad, 1998), calidad, valor nutricional y naturalidad. De todas formas, el desarrollo de
nuevas tecnologias y la mejora de las ya existentes con el prop6sito de aumentar la
cinética de congelaciéon han contribuido a la mejora de la calidad del pescado
congelado en las ultimas décadas (LeBail et al., 2002). Aun asi, los procesos de
congelacion, almacenamiento y/o descongelacion del pescado pueden dar lugar a
cambios en su flavor, olor, textura y/o color originales (Barroso et al., 1998; Martinsdottir y
Magnusson, 2001; Sveinsdottir et al.,, 2009), especialmente cuando estos no se realizan
correctamente. La menor preferencia por el pescado congelado también podria

explicarse por estos cambios a nivel sensorial.

La moderada importancia relativa otorgada al precio de venta del pescado (19,3%)
contrasta con los resultados obtenidos por Verbeke y Vackier (2005). Estos autores
identificaron el precio como una de las principales barreras en el consumo de pescado.
Sin embargo, el precio se percibe al mismo tiempo como un indicador de la calidad
(Claret et al., 2009) y esta relacionado con atributos como el valor nutricional o la
seguridad del producto (Caswell y Mojduszka, 1996). Tanto es asi que los consumidores no

solamente se decantaron por el pescado de 6 €/kg sino que también estaban dispuestos
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a pagar hasta 12 €/kg, lo que parece reforzar la importancia de la relacion calidad-
precio en la decisibn de compra. De este modo, un precio mas elevado podria conferir,
hasta cierto punto, mayor confianza a los consumidores en la seleccién y decision de
compra del pescado. De todas formas, se debe tener en cuenta que la preferencia por
un precio u otro puede variar en funcién de la especie en concreto en que cada
participante estuviera pensando a la hora de realizar el analisis conjunto. Desde la
perspectiva del consumidor, el precio se define como “aquello que se da o se sacrifica a
cambio de un producto” (Zeithaml, 1988). Por consiguiente, un precio mas elevado
podria aportar mas garantias de frescura y seguridad a los consumidores. No obstante,
cuando el precio es excesivo, el aumento de la calidad esperada por unidad monetaria
pagada puede resultar cuestionable hasta el punto de no ser compensatorio. Tanto es
as/, que el pescado de 18 €/kg fue considerado demasiado caro y por lo tanto fue

rechazado.

En el caso del método de obtencidén, en general, los consumidores prefirieron el pescado
salvaje frente al pescado de acuicultura. Estos resultados concuerdan con los obtenidos
en estudios previos realizados por Fernandez-Polanco y Luna (2010), en los que se
concluye que el pescado de acuicultura se percibe como un pescado de menor
calidad. Asimismo, tal como se observé en los grupos de discusion, el pescado de crianza
también se percibe un alimento mas manipulado. Histéricamente el ser humano siempre
ha invertido un gran esfuerzo en el desarrollo de sistemas mas eficientes para la
produccién de alimentos (Cole et al., 2009). En este sentido, a pesar de que la cria y
engorde de animales terrestres esta ampliamente aceptada por parte de los
consumidores, parece existir una reticencia frente a la cria y engorde de animales
acuaticos. Es muy probable que el paso del tiempo contribuya gradualmente a crear un
habito de consumo de productos procedentes de la acuicultura, hecho que
probablemente mejorarda las creencias, la actitud y la imagen que tienen los

consumidores de la acuicultura y sus productos.

La segmentacion de consumidores permitié determinar la existencia de cinco grupos de
consumidores con diferentes comportamientos en cuanto a la seleccién y compra de
pescado. De todas formas, las principales diferencias entre ellos estaban mas
relacionadas con la importancia relativa otorgada a cada atributo que a sus
preferencias. Es importante resaltar que los cinco segmentos de consumidores
identificados compartian su preferencia por el pescado fresco autdctono. Esta
preferencia podria atribuirse al hecho de que la mayoria de consumidores consideran
gue cuanto mas larga es la distancia entre la granja y la mesa mayor es la pérdida de

frescura en los productos perecederos (Lohr, 2000; Marchesini et al., 2007).
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Considerando que el estudio de la preferencia de los consumidores por el pescado de
pesca extractiva o el pescado de acuicultura es uno de los objetivos principales de esta
tesis, los cinco segmentos de consumidores obtenidos mediante el analisis de
conglomerados realizado en el articulo 1 podrian reagruparse en tres nuevos segmentos.
Un primer grupo de consumidores compuesto por el 25% de la muestra estudiada el cual
no presentd una clara preferencia por un tipo u otro de pescado y por tanto otorgé una
importancia relativa muy baja método de obtencién (4,7%) (grupo 5 obtenido mediante
el analisis de conglomerados). Un segundo segmento formado por el 55,4% de los
participantes del estudio (grupo 1, grupo 3 y grupo 4 obtenidos mediante el analisis de
conglomerados) con una clara preferencia por el pescado salvaje y que otorgaron una
importancia relativa mayor al 15% al método de obtenciéon. Finalmente un tercer
segmento de consumidores, compuesto por el 19,6% de la muestra estudiada, que se
caracterizé por preferir el pescado de acuicultura y otorgar una baja importancia relativa
al método de obtencibn en comparacion con el resto de atributos estudiados (7,0%)
(grupo 2 obtenido mediante el analisis de conglomerados). Aunque no fue posible
caracterizar los diferentes segmentos de consumidores obtenidos en funcién de las
variables socio-demogréficas estudiadas, algunos autores han indicado que proporcionar
informacién a los consumidores es un factor crucial en la aceptacion del pescado de
crianza (Godfrey y Lane, 2008), asi que se podria pensar que muy probablemente los
consumidores incluidos en este Ultimo segmento podrian poseer un mayor conocimiento
sobre pescado en general y sobre la acuicultura en particular. Por este motivo se
consideré oportuno incluir la medida del conocimiento objetivo y subjetivo de los
consumidores sobre pescado en los dos siguientes articulos que conforman esta tesis

(articulo 2 y 3).

5.2. Articulo 2: Percepcion psicolégica (creencias)

El objetivo principal del articulo 2 fue determinar y cuantificar las principales creencias
que segun los consumidores espafioles permitian diferenciar el pescado de acuicultura
del pescado de pesca extractiva. Los grupos de discusidn realizados inicialmente
proporcionaron informacién muy valiosa acerca de la percepcion de los consumidores
sobre el pescado procedente de ambos métodos de obtencién y de cémo esta influye
en la decisibn de compra. Sus participantes afirmaron percibir diferencias tangibles entre
ambos tipos de pescado y reconocieron que estas no eran Unicamente resultado de su
propia experiencia sino también de su percepcidn subjetiva, a veces infundada

(opiniones y creencias).
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El desconocimiento generalizado observado entre los participantes sobre el hecho de
haber consumido o no pescado de cultivo coincide con lo observado por Garcia-Garcia
et al. (2008) y concuerda, al mismo tiempo, con los resultados globales obtenidos en el
analisis conjunto en el que se observé una moderada importancia relativa del método de
obtencién en el proceso de decisibn de compra del pescado (articulo 1). Sin embargo,
cabe destacar que cuando se preguntd a los participantes acerca de las principales
especies gque solian consumir estos mencionaron algunas de las especies de cultivo mas
producidas y comercializadas en Espafia como por ejemplo la dorada o la lubina
(APROMAR, 2012). De este modo, se corrobora que la percepcidon que tienen los
consumidores del pescado de crianza responde mas a razones infundadas y a
correspondencias con sectores de produccion animal terrestre que a su propia
experiencia o conocimiento. En este sentido, los participantes hacian paralelismos entre
el pescado salvaje y el pescado de crianza y el pollo de corral y el criado/producido en
granjas intensivas (“No puede ser iguales. Pasa lo mismo con los pollos, comen pienso y

estan confinados...”).

En general, los participantes afirmaron percibir claras diferencias entre ambos tipos de
pescado. Concretamente, el desarrollo de los grupos de discusion permitid detectar
diferencias entre el pescado de pesca extractiva y el pescado de acuicultura en 19
aspectos principales. Con el fin de entender mejor las creencias que influyen en la
percepcion de ambos tipos de pescado, la mayoria de estos aspectos se clasificaron de
acuerdo con las definiciones cientificas de aspectos basicos para el consumidor como
son la seguridad, la calidad y control (Henson et al.,, 1995; Aumaitre, 1999), los cuales
juegan un papel clave en la confianza en los alimentos que se consumen, especialmente
en aquellos de origen animal. El resto fueron aspectos relacionadas con el momento de
la compra como son la disponibilidad y el precio por lo que se agruparon en una nueva

categoria.

De acuerdo con la FAO (1999) el término "seguridad alimentaria" implica ausencia o
niveles aceptables de contaminantes, adulterantes, toxinas de origen natural o cualquier
otra sustancia que pueda hacer que los alimentos sean perjudiciales para la salud,
mientras que el término "calidad alimentaria" incluye aspectos como el valor nutricional,
las propiedades organolépticas y las propiedades funcionales de los alimentos. Rohr et
al., (2005) y Van Rijswijk y Frewer (2008) indicaron que algunas veces el limite entre estos
dos términos puede ser confuso ya que a menudo la seguridad puede considerarse una
caracteristica propia de la calidad del alimento. No obstante, dado que los atributos que
incluye la definicién cientifica de "seguridad" difieren considerablemente de los incluidos

en la definicion de "calidad", se consider6 mas adecuado presentarlas como dos
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categorias diferentes para no perder informacidn que pudiera ser relevante. Por
consiguiente, los siete aspectos incluidos en la categoria de seguridad fueron: seguridad
en general, contaminacién marina, metales pesados, antibiéticos, parasitos, alimentacion
sana del animal y caracter saludable del alimento. Por otra parte, se agruparon seis
aspectos en la categoria de calidad: calidad en general, frescura, valor nutricional,
grasa, sabor y firmeza. Asimismo, a pesar de que la frescura se agrupo en la categoria de
calidad esta también se podria haber incluido en la categoria de seguridad dado su

caracter bidimensional (Becker, 2000).

El término "control " se define como un requisito esencial para garantizar tanto la
seguridad como la calidad de los alimentos asegurando al consumidor que estos son
inocuos, sanos y aptos para el consumo humano a lo largo de su produccion,
manipulacion, almacenamiento, elaboracion y distribucion (Whitehead, 1995; FAO vy
OMS, 2003). Consecuentemente, los cuatro aspectos mencionados por los participantes
relacionados con el control en general, la manipulacion y el caracter artificial del

producto asi como sus garantias se agruparon en esta categoria.

Finalmente, los atributos de disponibilidad y precio se agruparon en una nueva categoria

denominada “momento de compra”.

Durante el desarrollo de los grupos de discusiébn se observé que, de acuerdo con Kole
(2003) y Verbeke et al. (2007a), los participantes preferian el pescado salvaje dada su
mayor calidad (“La calidad del de piscifactoria I6gicamente pierde...”). En este sentido,
estos identificaron las caracteristicas sensoriales del pescado de crianza, especialmente
aquellas de sabor y textura, como el principal factor limitante para su completa
aceptaciéon (“Se nota en el sabor y en la textura que es mucho mas blanda...”, “El de
piscifactoria es mas insulso y grasiento, los diferenciaria con los ojos cerrados...”). Ademas,
también se observé que el pescado salvaje se consideraba mas fresco que el de
acuicultura de modo que algunos consumidores se referian al pescado salvaje utilizando
términos como “el del mar” o “el fresco”. Aunque los participantes en los grupos de
discusién reconocieron poseer un escaso conocimiento sobre la acuicultura (sistemas de
produccién, alimentacién, etc.), decian considerar mas seguro el pescado de crianza
fundamentalmente por estar mas controlado en cuanto a enfermedades y por recibir
una dieta mas equilibrada (“El de crianza quizads esta mas controlado y pasa mas
inspecciones...”). A pesar de todo, la seleccion del pescado parece depender mas de
aspectos relacionados con la calidad del producto y/o del precio que de aspectos
relacionados con la seguridad ya que el consumidor da este Ultimo aspecto por asumido
en el producto (Van Rijswijk y Frewer, 2008). En este sentido, el menor precio del pescado

de acuicultura parece compensar las diferencias entre ambos tipos de pescado
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especialmente por lo que a caracteristicas sensoriales se refiere (“Se nota la diferencia
pero también es verdad que es mas barato...”). Sin embargo, se observé un acuerdo
absoluto entre los participantes de los 9 grupos de discusion en el hecho de que la
acuicultura se presenta como la Unica alternativa viable para preservar los recursos
marinos y satisfacer la creciente demanda global de pescado (“De todos modos, pienso

que las piscifactorias son nuestra despensa del dia de mafiana...”).

A pesar de su valiosa aportacion/interés, los resultados obtenidos en los grupos de
discusibn no son extrapolables al resto de la poblacién por lo que fue necesaria su
cuantificacidon mediante un cuestionario cuidadosamente disefiado administrado a una
muestra de consumidores representativa de la poblacidon espafiola. En general, los
resultados obtenidos en la etapa cuantitativa confirmaron los observados en los grupos
de discusidon. Concretamente, se detectaron diferencias significativas en 18 de las 19
creencias incluidas en el cuestionario, lo que demuestra que, ciertamente, los
consumidores espafoles perciben los dos tipos de pescado de forma claramente
diferente. Las principales diferencias entre ambos tipos de pescado se identificaron en los

aspectos de calidad en general, sabor y caracter artificial.

Contrariamente a lo observado en los grupos de discusién, el item seguridad fue el Unico
en el que no se detectaron diferencias significativas entre los dos tipos de pescado. Estos
resultados coinciden, en parte, con los obtenidos por Verbeke y Brunso (2005) quienes
observaron que los consumidores de Bélgica, Holanda y Polonia también consideraban
los dos tipos de pescado equivalentes en cuanto a seguridad; sin embargo contrasta con
estos mismos autores porqué al realizar este estudio en Dinamarca y en Espafia se
observé que los consumidores de estas nacionalidades consideraban que el pescado de
acuicultura era menos seguro que el salvaje. Otros estudios realizados en Espafia durante
los afios comprendidos entre 2003 y 2007 (MARM, 2009b) también indicaron que los
consumidores espafioles perciben el pescado de cultivo como menos seguro que el
salvaje. A pesar de ello, también es cierto que en estos estudios se observd una tendencia
gradual a la disminucién de la diferencia entre ambos tipos de pescado en lo que a
percepcion de seguridad se refiere lo que probablemente conduce a la situacion
observada en esta tesis. A pesar de las crisis alimentarias que han tenido lugar en las
Ultimas décadas, el aumento progresivo de la confianza del consumidor en las
autoridades sanitarias y en los diferentes agentes implicados a lo largo de la cadena de
distribucion alimentaria (Rohr, et al., 2005) podria explicar estos resultados. Si se tiene en
cuenta que los consumidores espafoles hacen especial hincapié en aspectos como el
"control" y las "garantias" cuando definen el término seguridad alimentaria" (Van Rijswijk y

Frewer, 2008), se podria concluir que la percepcion de seguridad del pescado de cultivo
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esta estrechamente relacionada con el mayor control que este recibe a lo largo de su
proceso de produccién mientras que la seguridad del pescado salvaje parece estar
determinada por la mayor garantia que ofrece a los consumidores. Muy probablemente,
estos son los principales factores que influyen en el hecho de que los dos tipos de
pescado se consideren equivalentes en cuanto a seguridad, aunque otros aspectos
relacionados podrian contribuir a dicha equivalencia. En este sentido, por ejemplo, se
observd que el pescado de acuicultura se considera menos afectado por la
contaminacién maritima, metales pesados y parasitos (anisakis). Por el contrario, y segun
la percepcion de los consumidores espafioles, el pescado de pesca extractiva se
caracteriza por alimentarse de forma mas saludable, contener menos antibiéticos y ser
mas fresco, mas saludable, menos manipulado y mas natural. Estos resultados vienen a
confirmar el caracter multifactorial que el concepto de seguridad alimentaria tiene para

los consumidores (Henson y Traill, 1993; Smith y Riethmuller, 1999; Wilcock et al., 2004).

Como se ha comentado anteriormente, se detectaron diferencias importantes entre
ambos tipos de pescado en cuanto a calidad. La mayoria de los consumidores
participantes en el estudio consideraban que el pescado salvaje posee mayor calidad
que el de acuicultura. Concretamente, el 60% afirmé que el pescado salvaje era de
mejor calidad que el de crianza, mientras que los que asumian que este Ultimo
presentaba mejor calidad representaba solamente un 26%. Estos resultados difieren de los
obtenidos en el estudio monografico realizado por el Ministerio de Medio Ambiente,
Medio Rural y Marino del gobierno espafiol (MARM, 2009a) en el que el porcentaje de
consumidores que consideraban que la calidad estaba a favor de un tipo o de otro de
pescado fue similar. El pescado salvaje también estuvo mejor valorado para todos los
items relacionados con el factor calidad (caracteristicas sensoriales -mejor sabor y mas
firme-, nutricionales -mas nutritivos y menos grasos- y frescura) que el pescado de cultivo.
Es importante mencionar que de acuerdo con los resultados obtenidos en los grupos de
discusién, el sabor fue uno de los aspectos en los que las diferencias entre ambos tipos de
pescado fueron mas importantes. Es probable que con el paso del tiempo, al igual que
en el caso de las explotaciones terrestres como las de las aves de corral, los consumidores
se vayan acostumbrado a las caracteristicas sensoriales del pescado de acuicultura y
hasta lleguen a valorarlo mejor que al pescado de pesca extractiva. En este sentido,
algunos estudios han concluido que la mayoria de los consumidores no son capaces de
percibir diferencias sensoriales entre los dos tipos de peces (Luten et al., 2002; Cahu et al.,
2004; Pohar, 2011). De todos modos, el estudio sensorial con consumidores realizado en el
marco del articulo 3 de esta tesis permitira averiguar si realmente estos son capaces de
detectar las diferencias entre ambos tipos de pescado y, en caso afirmativo, determinar

cual de ellos prefieren. Las creencias en cuanto al valor nutricional y la frescura
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observadas en el presente trabajo difieren de la evidencia cientifica. De acuerdo con la
EFSA (2005) el contenido nutricional del pescado de cultivo es similar al del pescado de
acuicultura. Asimismo, Cahu et al. (2004) concluyeron que el pescado de acuicultura
puede llegar a ser igual o incluso mejor, en cuanto a valor nutricional y frescura, que el
salvaje si este se cria en las condiciones apropiadas. De hecho, la frescura del pescado
puede verse afectada por el tiempo transcurrido desde su captura hasta su venta asi
como por la temperatura a la que ha estado sometido a lo largo de todo este proceso
(Abbas et al., 2008). Ademas, la mejora de los sistemas de cria y manejo de los animales
que ha tenido lugar durante las Ultimas décadas y el desarrollo de técnicas mas eficientes
para reducir el tiempo entre el sacrificio y la venta del producto en condiciones
controladas, podria contribuir a la posicibn ventajosa que el pescado de acuicultura

parece poseer en este sentido.

Cabe mencionar la importancia del caracter artificial que el pescado de crianza tuvo
para la mayoria de los participantes en el estudio. El concepto de artificial/natural suele
relacionarse con términos como la salud y la calidad (Guerrero et al., 2012a) de modo
qgue los consumidores asocian alimentos naturales con alimentos nutritivos y con un
impacto positivo para la salud humana (Rozin et. al., 2004). Tanto es asi, que se observo
gue el pescado salvaje se percibe como un producto mas natural, mas nutritivo, mas

saludable y de mayor calidad que el pescado de crianza.

En cuanto a las creencias relacionadas con el momento de la compra del pescado, es
decir, la disponibilidad y el precio, se observé que ambos elementos estaban a favor del
pescado de cultivo. Estos resultados concuerdan con los obtenidos en los estudios
realizados por Kole et al. (2006); Verbeke et al. (2007b); Ernst & Young, (2008); Amberg y
Hall, (2009); Rajani (2010); Vanhonacker et al. (2012). En otros estudios realizados en
Espafia, el precio ha sido identificado como la principal ventaja competitiva del pescado
de crianza (Fernandez-Polanco y Luna, 2012). Sin embargo, tal como se observé en el
articulo 1 de esta tesis, los consumidores espafioles consideran, hasta cierto punto, que el
precio del pescado es un indicador de la calidad del producto, lo que podria contribuir
al hecho de que el pescado de acuicultura se considere de menor calidad que el

pescado salvaje.

El andlisis de conglomerados permitié identificar tres grupos de consumidores diferentes
en cuanto a su percepcion o sus creencias acerca del pescado de acuicultura y el
pescado de pesca extractiva. Los grupos obtenidos difirieron significativamente para
todos los items evaluados con excepcion del relacionado con el caracter graso de los

dos tipos de pescado, en el que se observéd un acuerdo entre los grupos de consumidores
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identificados en lo que respecta al mayor contenido graso del pescado de cultivo frente

al pescado salvaje.

Estos tres grupos se identificaron con diferentes nombres en funcién de sus caracteristicas.
El primer grupo de consumidores (n = 345) recibié el nombre de "tradicional/conservador".
Este estaba formado principalmente por hombres y se caracterizé por maximizar los
aspectos positivos del pescado salvaje y minimizar, al mismo tiempo, sus aspectos
negativos. Asimismo, fue el Unico grupo de consumidores que consideraba que el
pescado de pesca extractiva era mejor en cuanto a frescura, seguridad, garantias y
disponibiidad que el pescado de acuicultura. El segundo grupo se denomind
"Conocedor" (n = 313) dado que las creencias de los consumidores que lo formaban
presentaban una mayor concordancia con la evidencia cientifica que los otros dos
grupos de consumidores restantes. Ademas este grupo presentd creencias mas
acentuadas, tanto favorables como desfavorables, sobre el pescado de acuicultura lo
qgue parece indicar una mayor conviccioén al puntuar los diferentes items. Este grupo
estaba integrado principalmente por consumidores de mediana edad (36-55 afios) con
un conocimiento objetivo moderado-alto sobre pescado. Segun algunos estudios, los
consumidores de mediana edad suelen mostrar una mayor interés por los alimentos que
consumen que los consumidores mas jovenes (Drichoutis et al., 2006) lo que
probablemente contribuye al hecho de que los primeros estén mas interesados en la
busqueda de informacion (Beharrel y Denisson, 1995; Verbeke y Vackier, 2004) y por tanto
gue tengan un mayor conocimiento sobre pescado que el resto de grupos. Por dltimo, los
consumidores agrupados en el grupo 3 (n = 261) minimizaban las diferencias en cuanto a
salubridad entre los dos tipos de pescado y ademas eran los Unicos que consideraban
que el pescado de cultivo estaba menos manipulado y recibia una alimentaciéon mas
saludable que el pescado salvaje. Asimismo, también se observé una tendencia en este
grupo a suavizar las diferencias entre ambos tipos de pescado en términos de sabor,
calidad, salubridad y artificialidad, por lo que fue identificado como "abierto a la
acuicultura". Este ultimo grupo de consumidores estuvo formado especialmente por
mujeres lo que podria deberse al hecho de que estas son las principales responsables de
la compra y preparacion de los alimentos en los hogares espafioles, estando
probablemente mas acostumbradas a los productos procedentes de la acuicultura lo
que podria inducirles a valorar méas positivamente sus ventajas. Asi, este Ultimo grupo de
consumidores representa un nicho relevante para el desarrollo del sector de la
acuicultura, sobre todo teniendo en cuenta el papel que las mujeres tienen en la

formacién y la transmision de los habitos alimentarios y la cultura en el hogar.
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5.3. Articulo 3: Percepcion sensorial (efecto de la informacion)

El objetivo principal de este articulo fue determinar la aceptabilidad sensorial del
pescado salvaje y acuicola en cuatro especies distintas (dorada -Sparus aurata-, lubina -
Dicentrarchus labrax-, rodaballo -Scophthalmus maximus- y besugo -Pagellus bogaraveo-)
y estudiar el efecto de la informacion referente al método de obtencion y la especie
sobre esta. Los resultados obtenidos indican que la informacién proporcionada a los
consumidores tiene un efecto significativo en la evaluacién heddnica de las muestras. Asi,
de acuerdo con la imagen mas positiva del pescado salvaje observada en el articulo 2,
cuando los participantes disponian de informacién acerca de la especie y el método de
obtencidn, preferian el pescado salvaje; sin embargo, cuando degustaban las muestras a
ciegas su preferencia era totalmente opuesta. Estos resultados concuerdan con los
observados por Farmer et al. (2000) quienes observaron que, a ciegas, la aceptabilidad
del salmén de cultivo era igual o mayor a la del saimén salvaje en términos de
apariencia, olor, sabor, textura y sabor. Otros autores como Luten et al. (2002) no
observaron diferencias de preferencia entre el bacalao salvaje y el bacalao de cultivo en
las mismas condiciones de informacion. Los resultados de la degustacion a ciegas de las
cuatro especies procedentes de ambos métodos de obtencién obtenidos en esta tesis
muestran que, de acuerdo con estudios realizados con paneles de catadores entrenados
en las que se detectaron diferencias sensoriales significativas entre el pescado
procedente de ambos métodos de obtencién (Luten et al., 2002; Grigorakis et al., 2003;
Olsson et al., 2003; Rincén et al., 2009), los consumidores espafoles si son capaces de
distinguir los dos tipos de pescado. Sin embargo, estos resultados contrastan con Cahu et
al. (2004); Pohar (2011) y Garcia-Quiroga et al. (2012), quienes observaron incapacidad
en los consumidores para diferenciarlos. Varios estudios demuestran la existencia de
diferencias sensoriales entre el pescado procedente de acuicultura y el de pesca
extractiva para las cuatro especies estudiadas en esta tesis, especialmente en lo que se
refiere a intensidad de aroma y sabor, la firmeza y el caracter graso (Hernandez et al.,
2009a; Hernandez et al., 2009b; Rincdén et al., 2009; JACUMAR, 2012). El habito es uno de
los principales determinantes de la conducta alimentaria e influye a su vez en la
preferencia (Guerrero et al., 2012b), por lo que, en general, los consumidores tienden a
preferir los productos a los que estan acostumbrados (Saba y Di Natale, 1998; Saba et al.,
1998; Van't Riet et al., 2011). Asi, la preferencia por el pescado de acuicultura observada
en la degustacion a ciegas de las muestras podria explicarse por los habitos de consumo
de los participantes. De hecho, las cuatro especies seleccionadas se encuentran entre las
especies de acuicultura de comercializacion y consumo habitual en Espafia (APROMAR,
2013). En el caso de la dorada y de la lubina, por ejemplo, mas del 90% de las que se

comercializan en Espafia procede de la acuicultura (FAO, 2011-2014). Ademas, la
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formulacion de las dietas que se proporcionan a los animales se han ido mejorando con
el fin de ajustar las caracteristicas sensoriales de los peces de cultivo a las preferencias y

necesidades de los consumidores (Hardy y Lee, 2010).

Es importante destacar que los resultados obtenidos en la degustacidon a ciegas
contradicen las creencias de los consumidores sobre la calidad sensorial del pescado de
acuicultura observadas en el articulol y 2, en los que se observé que sus caracteristicas
sensoriales son uno de los principales factores limitantes para su completa aceptacion.
Ademas, mientras que la aceptabilidad del pescado de crianza fue similar en ambas
condiciones de degustacion (informada y a ciegas), la aceptabilidad del pescado
salvaje aumentd significativamente cuando se proporciond informacibn a los
consumidores. Estos resultados parecen indicar que el pescado de cultivo per se no
cuenta con una imagen negativa. No obstante, indican, al mismo tiempo, la existencia
de una actitud positiva generalizada hacia el pescado salvaje. Ciertamente, las
creencias acerca de las caracteristicas de un determinado producto y la forma en que
este se produce puede tener una influencia relevante en la percepciéon del consumidor y
el caso de los peces de cultivo no es una excepciéon (Kole, 2003). Como se ha
comentado anteriormente, en general, la acuicultura es considerada una actividad
alternativa a la pesca extractiva tradicional que todavia actia como una referencia
para la mayoria de los consumidores. Este hecho podria contribuir a reforzar la imagen
mas positiva que los consumidores poseen del pescado procedente de pesca extractiva
en términos de calidad general, frescura, salubridad, valor nutritivo, manipulacion,
naturalidad, pero especialmente en cuanto a las caracteristicas sensoriales observada en
el articulo 2 y ayuda a explicar, a su vez, el efecto positivo que la informacién tuvo en la

aceptabilidad del pescado salvaje.

Son varios los autores que han constatado el efecto de la informacion en las valoraciones
de aceptabilidad de varios productos. En un estudio realizado con bacalao, Luten et al.
(2002) observaron que proporcionar informacién sobre el método de obtencién
aumentaba la aceptabiidad de determinados atributos de calidad. Otros autores
también observaron un efecto positivo de la informaciéon en tomates (Kihlberg et al.,
2005), en jamdén curado (Rousset-Akrim et al., 1997) o en pan (von Alvensleben y Meier,
1989). El efecto de la informacidon puede aumentar, disminuir o simplemente no afectar
en absoluto la aceptabilidad sensorial de un determinado producto (Westcombe y
Wardle, 1997; Mialon et al.,, 2002) dependiendo, entre otros factores, del tipo de
informacién proporcionada, el tipo de producto y la familiaridad de los consumidores con
el producto (Solheim, 1992; Tuorila et al., 1994; Kahkdnen et al., 1997; Martins et al., 1997;

Kahkonen y Tuorila, 1998; Mialon et al., 2002; Morales et al., 2013). Asimismo, también se ha
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constatado que las caracteristicas sociodemograficas de los consumidores como la edad
y el género o factores cognitivos tales como sus creencias y su actitud hacia el producto
en cuestion actuan como moderadores del impacto de la informaciéon en su evaluacion
(Siegel y Risvik, 1987; Aaron et al.,, 1994; Wandel y Bugge, 1997; Guinard et al., 2001;
Torjusen et al.,, 2001), lo que pone de manifiesto la importancia de considerar las
caracteristicas de los consumidores a la hora caracterizar diferentes segmentos de

consumidores en funcién de sus preferencias.

En el articulo 3, tanto en el caso de la degustaciébn a ciegas como en el de la
degustacion informada, se diferenciaron tres grupos de consumidores en funcién de su
preferencia: preferencia por el pescado salvaje, preferencia por el pescado de
acuicultura o preferencia no definida. De acuerdo con la imagen mas positiva que los
consumidores tienen del pescado de pesca extractiva observada en el articulo 2, el
nimero de consumidores que prefirieron el pescado salvaje en la degustacion informada
(55,6%) fue mas de tres veces mayor que los que prefirieron los peces de cultivo (17,8%).
De todos modos, incluso disponiendo de informacion el 17,8% de los participantes
prefirieron el pescado de acuicultura y un 26,6% no mostré preferencia clara por el
pescado procedente de un método de obtencién u otro. Estos resultados concuerdan
con los segmentos de consumidores identificados en el analisis conjunto realizado en el
articulo 1 aunque se debe tener en cuenta que en los dos articulos se miden conceptos
diferentes (articulo 1: preferencia en cuanto a la intencion de compra; articulo 3:
preferencia sensorial). Curiosamente, en el articulo 1 se observé que el 19,6% de los 914
participantes en el estudio preferian el pescado de acuicultura y que el 25% no mostraba
una preferencia destacada por el pescado procedente de ninguno de los dos métodos
de obtencién estudiados dando muy poca importancia al método de obtencién. En
cierto modo, los resultados obtenidos en el articulo 3 parecen validar los obtenidos
mediante el analisis conjunto, un método que como se expone en el articulo 1 ha
recibido varias criticas por su caracter hipotético y/o la baja implicacién de los
participantes en comparacidn con otros métodos equivalentes (Lusk et al, 2004;

Sichtmann y Stingel, 2007).

En la degustacion a ciegas el porcentaje de consumidores que prefirié el pescado de
crianza (39,7%) casi duplico los que preferian el pescado salvaje (20.3%). De este modo y
en concordancia con lo observado por Farmer et al. (2000) al comparar salmén de los
dos métodos de obtencion, el 79,7% otorgaron una puntuacion la aceptabilidad del

pescado de acuicultura similar o superior a la del pescado salvaje.

No fue posible caracterizar los segmentos de consumidores obtenidos en la degustacion

a ciegas en funcién de las variables seleccionadas (datos sociodemograficos, frecuencia

108



5. DISCUSION GENERAL

de consumo de pescado y creencias acerca del pescado de acuicultura versus el
pescado salvaje). Sin embargo, en la degustaciéon informada, a pesar de no detectarse
diferencias entre los tres grupos de consumidores en cuanto a los datos socio-
demograficos y frecuencia de consumo de pescado, si se observdé una influencia
significativa de algunas de las creencias evaluadas. Concretamente, los consumidores
que preferian el pescado salvaje consideraban que este era mas saludable, tenia una
alimentacion mas saludable y presentaba mejor sabor y mayor calidad que el pescado
de acuicultura. En cambio, los consumidores que prefirieron el pescado de cultivo
consideraban que este estd menos afectado por la contaminaciéon maritima y ofrece

mas garantias que el pescado salvaje.

En resumen, los tres articulos que integran esta tesis aportan una vision complementaria
sobre la imagen de los consumidores espafioles del pescado de acuicultura y del
pescado de pesca extractiva. Asi, se observa que a pesar de que la informacién acerca
del método de obtencién del pescado no tiene una importancia excesiva en el proceso
de decision de compra y de que acuicultura en si mismo realmente no cuenta con una
imagen negativa, si existe una preferencia generalizada entre los consumidores
espafioles por el pescado salvaje. Esta preferencia parece estar afectada por ideas
preconcebidas y creencias infundadas por lo que proporcionar informacién contrastada
y fiable a los consumidores podria ser fundamental para la expansién y desarrollo del

sector de la acuicultura.
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1.- Los grupos de discusidbn han permitido determinar que los principales factores que los
consumidores tienen en cuenta a la hora de seleccionar el pescado que compran y/o
consumen son la apariencia, los consejos del pescadero, el pais de origen, las
condiciones de conservacion (fresco/congelado), el precio y el método de obtencién

(pesca extractiva/acuicultura).

2.- El pescado salvaje autdctono, fresco de precio bajo/moderado es, en general, el

preferido o mejor valorado por los consumidores.

3.- En general, el método de obtencion tiene una importancia relativa moderada en la
decisibn de compra lo que aporta buenas perspectivas para el sector de la acuicultura.
Del resto de factores estudiados en el analisis conjunto el pais de origen fue el mas
importante. Dada esta situacidon, el hecho de distinguir el pescado de acuicultura
producido en Espafia con distintivos de calidad que resalten su origen podria contribuir a

aumentar su cuota de mercado y favorecer su promocion.

4.- Desde un punto de vista psicoldgico, en general, los consumidores espafioles perciben
el pescado procedente de ambos métodos de obtencién de forma diferente. Estos
consideran que el pescado salvaje es de mejor calidad, posee mejores caracteristicas
sensoriales, es mas saludable, fresco y nutritivo, tiene una dieta mas saludable y aporta
mas garantias. Sin embargo, también consideran que este estd mas afectado por la
contaminacion maritima, los metales pesados y los parasitos (anisakis). Asimismo, los
consumidores espafioles consideran que el pescado de acuicultura esta mas controlado,
es mas facil de encontrar y es mas econémico, aunque también es mas graso, contiene

mas antibiéticos, estd mas manipulado y posee un mayor caracter artificial.

5.- La percepcioén de seguridad del pescado de acuicultura parece estar estrechamente
relacionada con el mayor control que este recibe a lo largo de su proceso de
produccioén, mientras que la seguridad del pescado salvaje parece estar determinada
por la mayor garantia que este ofrece por si mismo a los consumidores. De ahi que no se
hayan detectado diferencias entre el pescado de pesca extractiva y el pescado de

acuicultura en cuanto a seguridad en general.
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6.- Las creencias acerca de las caracteristicas sensoriales de sabor y textura se
identificaron como uno de los principales factores limitantes para la completa
aceptacion del pescado de acuicultura siendo al mismo tiempo uno de los principales
aspectos que permiten diferenciar ambos tipos de pescado. Sin embargo, en la
degustacion a ciegas la aceptabilidad del pescado de crianza en general fue superior
a la del pescado salvaje, lo que indica que existe una notable discrepancia entre la
percepcion sensorial subjetiva (creencias) y objetiva (degustacion a ciegas) del
pescado de crianza. Asi pues, si bien no parece necesario mejorar sus caracteristicas

sensoriales, si es preciso mejorar su imagen entre los consumidores.

7.- La segmentacion de consumidores ha permitido detectar que aquellos que poseen
un mayor conocimiento valoran el pescado de acuicultura de una forma mas objetiva
de acuerdo con las evidencias cientificas. En este sentido, proporcionar informacion
fiable y contrastada a los consumidores podria contribuir a mejorar su imagen y
aceptacion. No se trata de confrontar el pescado procedente de ambos métodos de
produccién, sino de proporcionar a los consumidores informaciéon que les permita
valorar los dos tipos de pescado basandose en hechos objetivos y no en ideas

preconcebidas o creencias infundadas

8.- La combinacion de técnicas cualitativas y cuantitativas ha aportado informacion
complementaria de gran valor, potencialmente explotable, como punto de partida
en el disefio de estrategias efectivas de informacién y comunicacién dirigidas a
promocionar el consumo de pescado de acuicultura adaptadas a las caracteristicas

de cada uno de los segmentos de consumidores identificados.
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