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Abstract
M. Mora, J. Espinoza, B. Schnettler, G. Echeverría, S. Predieri, and R. Infante. 2011.
Perceived quality in fresh peaches: an approach through structural equation modeling.
Cien. Inv. Agr. 38(2): 179-190. The quality requirements that consumers consider in their
decision to purchase fresh fruit have garnered a great deal of attention from the actors in the
fresh fruit productivity chain. This study seeks to identify attributes that could explain how a
consumer of fresh peaches perceives quality. The focus on the peach was because of the limited
knowledge of the signs of quality that the consumer is seeking in this fruit. As a result, the
objective was to produce a model that explains the perception of the quality of fresh peaches by
Spanish consumers. A theoretical model was created that explains quality using a set of intrinsic
and extrinsic attributes. The information was from a survey of closed questions administered
in person to a non-probabilistic sample of 192 Spanish consumers. The methodology used was
structural equation modeling, with an analysis for goodness of fit using the indicators CMIN/
DF, RMR, NFI, RFI, RMSEA, and HOELTER. Thus, by adjusting the values recommended by
the literature, a model was identified that explains the quality decisions of the consumers studied
using two sets of attributes: intrinsic and extrinsic. Finally, significant and strong relationships
were established between the perceived quality and the homogeneity of the fruit and between
the perceived quality and the availability in supermarkets and fruit stores.
Key words: Intrinsic and extrinsic attributes, quality, structural equation models.

Introduction
Understanding consumer perceptions of quality and how they are constructed to improve
the connection between supply and demand
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has been a recurrent theme in the fruit industry
over the past few years. For example, a study on
apples by Harper et al. (2003) indicated that the
facility with which consumers adapt to quality
improvements has driven this industry to create
new products and technologies, which means
an increase in the expectations of apple quality.
In this same context, the influence of the culti-
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var on consumer expectations of apple quality
has been demonstrated by Jaeger and MacFie
(2001). The quality of fruit and, in particular, of
peaches has been commonly measured by physical and chemical properties that better explain
maturation. Nevertheless, when speaking of
quality from the consumer’s perspective, these
parameters only partially reflect what is considered to be good or poor quality. As a result,
quality should be defined based on the requirements of the consumers and what they consider
to be acceptable (Predieri et al., 2006). Those
food and agriculture companies attempting to
efficiently and profitably position themselves
in the national and international markets necessarily require an understanding of consumer
behavior and, in particular, the quality that
consumers expect from a product (Mora et al.,
2006). Because quality can be visualized, it can
be explained through an objective component,
objective quality, which is referred to as measurable and verifiable superiority with respect
to a predetermined ideal standard, and through a
subjective component, perceived quality, which
is defined as a judgment by the consumer of the
superiority or excellence of a product (Zeithaml,
1988). Similarly, Santesmases (2004) defines
quality as a way to differentiate the product
and also distinguishes between objective and
subjective quality, with the first of these being
measurable and verifiable, whereas the second
is an evaluation by the consumer and is more
important from the marketing point of view. In
marketing, this subjective quality is called perceived quality (Verdú, 2001). Sulé (1998) posits that perceived quality is understood as “a
global or multidimensional valuation made by
the consumer of a product who imbues it with
expectations based on certain attributes conditioning his choice, which will differ from the
evaluation of another consumer, given the moment, the type of product and the consumer’s
sociodemographic profile”. Also, if the product
is understood as a device that generates a flow
of services to the customer, Bitner et al. (1990)
suggest that perceived quality derives from the
encounter between the services provided and
the customer, who then evaluates these and is
satisfied or dissatisfied. It is generally accepted
that a service of quality precedes customer satisfaction (Cronin and Taylor, 1992; Parasura-

man et al., 1994; Caruana, 2002), and that the
latter precedes customer loyalty (Bloemer and
Kasper, 1995; Buttle, 1996; McDougall and
Levesque, 2000; Caruana, 2002).
Elsewhere in the study of quality, one of the
aspects on which several investigations have
focused is the relationship that exists between
quality and price. There are various points of
view, ranging from those that suggest this relationship is direct (Wheatley et al., 1977; Phillips et al., 1983; Curry and Riesz, 1988) to those
that indicate that this relationship is too wideranging and cannot be generalized (Bowbrick,
1982). Schnettler et al. (2007), in a study on
food consumption conducted in Chile, determined that discounts ranging from 25 to 50%
off of the normal price generate distrust in consumers because they associate it with inferior
quality, especially for perishable goods. Tellis
and Gaeth (1990) have proposed classifying
consumers into three types: those that choose
higher-priced products and who think that quality differences are associated with price; those
that look for the best price-quality relationship
and who optimize the decision based on complete information of existing products; and finally, a group that opts for low-priced products
and does not believe that a higher price means
better quality.
Moreover, some investigations have considered
variables other than price as determinants of
quality (Gardner, 1971 and Dodds et al., 1991),
which has involved a more complex conceptualization of quality. Many studies refer to the relationship between brand and perceived quality,
including comparing store brands with national
brands (Bellizzi et al., 1981; Richardson et al.,
1994; Davies and Brito, 2004).
The region of origin, expressed as the designation of origin, may have an interesting connection with quality for areas with a good reputation (Angulo and Gil, 2007). Bello and Calvo
(2000), Bernués et al. (2003) and Verbeke and
Ward (2006), however, all determined that origin does not significantly affect the perception
of the quality of a product. Grunert (2005) further indicates that consumer knowledge of the
origin of a product does not have any effect on
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the evaluation of the quality if the region of origin is unknown.
In light of this and to move towards a model
of quality, Olson (1977) and Olson and Jacoby
(1972) attempted an early dichotomization of the
signs of quality into intrinsic and extrinsic attributes, which constitutes the conceptual framework of the model proposed in this investigation.
Intrinsic attributes can be defined as those that
appear to be critical and without which a certain product would stop being what it is; they
are properties or qualities that are derived from
the physical composition of the good and that
cannot be modified without causing alterations
to its nature. Nelson (1970), referring to these
types of attributes in consumer goods, distinguishes between those products whose quality
can be determined prior to purchase (search
goods) and those whose attributes can only be
determined after the purchase or during consumption (experience goods). According to Kirmani and Rao (2000), the quality of experience
goods is difficult to observe.
Extrinsic attributes, even when they present a
more or less narrow relationship to the product,
are those that are by definition outside the essence of the product (Olson and Jacovy, 1972).
Zeithaml (1988), Verlegh and Steenkamp (1999),
Huang et al. (2004), Amhed et al. (2004) and
Chenga et al. (2007) consider, in whole or in
part, the price, brand and advertising as extrinsic
attributes, while mentioning as less relevant the
guarantee, region of origin and others. For wine,
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Verdú (2001) suggests that the attributes of experience and credibility for the non-expert public
predominantly emphasize the importance of extrinsic attributes in the formation of the quality.
In the area of food and agriculture, some studies define perceived quality based on the intrinsic and extrinsic attributes, as in Sulé (1998)
on fruit, Sanzo et al. (2003) on honey, Sulé et
al. (2002) on fruit and Vázquez et al. (2002) on
honey, all of which were developed with structural equation models, the methodology used
in this investigation. In Sulé (1998) and Sulé
et al. (2002), the intrinsic attributes influence
the perceived quality of fruits more than do the
extrinsic attributes; a similar situation arises in
Sanzo et al. (2003) and Vázquez et al. (2002)
on honey and Mora (2004) on wines from the
denomination of origin of the Valencian Community, Spain. Finally, the primary objective of
this investigation was to develop a model that
explains the perception of the quality of fresh
peaches among Spanish consumers and thus to
contribute to solving the problem posed. Hence,
the following hypothesis is suggested:
H1: The intrinsic and extrinsic attributes of
fresh peaches contribute to explaining their perceived quality among Spanish consumers.
The conceptual model is an attempt to explain
the perceived quality using the intrinsic and extrinsic attributes (Figure 1). Thus, the test model
is composed of a set of observed variables (21),
two first-order latent variables and one secondorder latent variable.

Figure 1. Conceptual model for the explanation of perceived quality among Spanish consumers of fresh peaches.

182

ciencia e investigación agraria

Materials and methods
Sample and questionnaire
A survey administered to a non-probabilistic,
convenience sample of consumers was used as
the main source of information for this study
(Halbrendt et al., 1995; Ness and Gerhardy,
1994). This instrument considered questions relevant to the population surveyed and consumer
perceptions of the different attributes of peaches.
Prior to the use of the questionnaire, a pretest
was administered to 15 people. This survey was
administered in person to 192 peach consumers
in Lleida, Spain. The fieldwork was completed
between December 2005 and January 2006. The
profile of the people interviewed appears in Table
1. In this context, the sample used has two important features: the majority were women and most
of people were highly educated. In their tropical
fruit research, Sabbe et al. (2007) conclude that
women have a greater degree of product knowledge. In addition, women remain primarily responsible for the purchase of food and also consume more fruit than men (Pollard et al., 2002).
Moreover, there is empirical evidence suggesting
that women are more interested in eating healthy
and in deriving pleasure from eating (Roininen
and Tuorila, 1999; Niva, 2006). The biasing of
Table 1. Socio-demographic profile of the polled sample.
Number

Percentage

Gender
Male

75

39.1

Female

117

60.9

Total

192

100.0

Age
From 18 to 24

17

8.9

From 25 to 34

65

33.9

From 35 to 49

73

38.0

From 50 to 64

34

17.7

Older than 64
Total

3
192

1.6
100.0

Education level
Elementary

1

0.5

Secondary

25

13.0

Superior

166

86.5

Total

192

100.0

the sample toward the female gender was intended to collect primarily first-person information and to sample consumers with a certain
level of familiarity with the product (Sabbe et
al, 2009), which contributed to meeting the objectives of this research. In this sense, the consumer profile has been reported in the literature.
Spawton (1991) uses the term “aspirational” to
describe the linking of relative youth and higher
socioeconomic levels. It is important to note that
the sample was biased towards higher levels of
education and relatively young age groups, under
the assumption that the behavior of these strata
spreads at some point across others, which would
enable the approximation of future consumer behavior towards this type of fruit.
Variables and measurement scales
The variables used to model the perceived quality appear in Table 2. All of these were measured on a 5-level scale as follows:
1. I do not consider this attribute when evaluating the quality of peaches.
2. I do not frequently consider this attribute
when evaluating the quality of peaches.
3. I consider this attribute 50% of the time
when evaluating the quality of peaches.
4. I frequently consider this attribute when
evaluating the quality of peaches.
5. I always consider this attribute when evaluating the quality of peaches.
Empirical evidence: construct of intrinsic attributes. Attributes such as color (Zeithaml, 1988),
aroma (Mora, 2004), variety (Mora, 2004, Ruiz
et al., 2004) and size (Sule et al., 2002) are considered intrinsic. In considering the attributes
of the external appearance of the fruit and their
homogeneity, even when there is no specific
empirical evidence, the model developed by
Sule et al. (2002) considers the form of the fruit
to be an intrinsic attribute, which to a certain
extent includes the attributes indicated.
Empirical evidence: construct of extrinsic attributes. Price is an extrinsic attribute as indicated in various studies (Zeithaml, 1988;
Unwin, 1999; Horowitz and Lockshin, 2002;
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Table 2. Proposed variables for the development of a model of the perceived quality of fresh peaches among Spanish
consumers.
Code

Mean

Typical
desviation

Code

Media

Typical
desviation

Intense color

ATRI1

3.35

1.32

Price

ATRI11

3.13

1.20

Pale color

ATRI2

1.95

1.23

Country of origin

ATRI12

2.88

1.66

Strong aroma

ATRI2

3.97

1.31

Denomination of origin

ATRI13

2.31

1.37

Soft aroma

ATRI4

1.93

1.22

Label

ATRI14

2.01

1.24

Peach variety

ATRI5

3.22

1.37

Commercial brand

ATRI15

1.62

1.05

Fruit homogeneity

ATRI6

2.94

1.43

Commercial premises

ATRI16

2.58

1.39

Big size

ATRI7

2.66

1.36

Price-quality relationship

ATRI17

3.89

1.37

Small size

ATRI8

1.88

1.21

Availability
Supermarkets

ATRI18

2.46

1.45

Average size

ATRI9

3.19

1.38

Availability in groceries

ATRI19

3.13

1.55

External aspect

ATRI10

4.12

1.20

Availability throughout
the year

ATRI20

1.74

1.14

Seller recommendations

ATRI21

2.64

1.40

Intrinsic attributes

Mora, 2004). There is little empirical evidence
regarding the availability in time and stores.
However, in the study developed by Mora
(2004), there are models of perceived quality
for wines with the denomination of origin from
the Valencian Community, Spain that include
in-store availability as an extrinsic attribute.
Sulé et al. (2002) considers points of sale as
extrinsic attributes in his model of perceived
quality for fruits. The trade name is also considered to be an extrinsic attribute by Zeithaml
(1988). The sales force in the case of this study
could be considered analogous to the recommendations of the salesperson as used by Sulé
et al. (2002) as an extrinsic attribute to explain
the perceived quality of fruit.
Data analysis
The information was analyzed using structural equation modeling (SEM), which is an

Extrinsic attributes

extension of the multivariate techniques of
multiple regression and factorial analysis
(Hair et al., 1998), and which was applied to
the theoretical framework presented in Figure
1. To develop the structural equation model,
the contributions by Anderson and Gerbing
(1988), Jöreskog and Sörbom (1996), Hair et
al. (1999), Batista and Coenders (2000), Castro and Galindo (2000), Luque (2000) and
Lévy and Varela (2003) were also considered,
adjusting the following phases: 1. Specification (presenting a model based on theory or
application, constructing a path diagram and
converting it into a set of structural equations), 2. Identification (assessing the identification of the model and making adjustments), 3. Estimation (selecting the type of
matrix and determining parameters of the
model), 4. Evaluation (model goodness of fit),
5. Interpretation and 6. Re-specification. The
maximum probability method was chosen to
perform this analysis (Jöreskog and Sörbom,
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1996). The AMOS 5.0 program was used (Arbuckle, 2003).
To establish indicators of the performance of
the model, the X2 test was used to evaluate
the model; it depends on the sample size used
(Bagozzi, 1981; Browne and Cudeck, 1993; Olsen, 2003), and our sample size was approximately 200, a size that, according to Boomsma
(1982), is the minimum for the estimation of
this indicator to be accurate. According to
Batista and Coenders (2000), this indicator is
considered acceptable when it is not significant
(P>0.05), i.e., the restrictions imposed on the
model are accepted and the data are fitted to it.
In addition, other indicators were used, as
Bentler (1990) suggests. To evaluate the goodness of fit of the model, the following indicators were used: a) X2 /d.f., an indicator which,
according to Carmines and McIver (1981), is
adequate if it presents a value less than 3; b)
root mean square error of approximation (RMSEA), which is adequate if it presents values
less than 0.08 (Browne and Cudeck, 1992);
c) the goodness of fit index (GFI), for which
Hoyle (1995) suggest that values over 0.9 are
adequate; d) the comparative fit index (CFI)
is adequate if it presents a value over 0.95
(Bentler, 1990); e) the adjusted goodness of fit
index (AGFI), which measures the expected
results in relationship to the observed data,
with a value over 0.85 as adequate (Saba and
Vasallo, 2002); f) the Hoelter Index, which
was used to reinforce the overall fit provided
by the GFI and AGFI indicators, with a value
over 200 considered suitable for this indicator (Batista and Coenders, 2000); and finally,
to evaluate the parsimony of the model with
which the PRatio indicator was used, which
must have values nearest to 1.
Results and discussion
The model development involved two stages:
the approximation of the model, which corresponds to a confirmatory factor analysis, and
the structural equation analysis. This latter

technique was used to establish the final coefficients and indicators to support the model obtained (Figure 1).
Confirmatory factorial analysis (CFA) and
validation of the measurement scales
The initial model (CFA) considered 21 observed
variables, with only 10 remaining at the end.
Consequently, the model comprised 10 observed
and 16 non-observed or latent variables. The
model was identified by setting to 1 the regression coefficients of attribute 1 (ATRI1), with the
latent variable intrinsic attribute (IA), of attribute
11 (ATRI11), with the latent variable extrinsic attributes (EA), and of latent variable (AI) with the
second-order latent variable perceived quality of
the peach (PERQUAL). In addition, the variances in the errors of the first-order latent variables
(e26 and e27) were set at zero (Figure 2). The
indicators of model performance were subsequently determined; the commonly used X2/d.f.,
CFI, GFI, RMSEA were used as reported in the
literature (Hu and Bentler, 1998; Schumacker
and Lomax, 1996; Olsen, 2003; Chen and Li,
2007) as well as the AGFI, the Hoelter Index
and the PRatio. To evaluate the internal consistency and reliability of the scales, Cronbach’s
alpha was used, the values for the constructs of
which are reported in Table 3. According to Nunnally (1967), an adequate value for this indicator
is 0.70; other authors also report values near 0.7
for this indicator (Chen and Li, 2007). Sulé et al.
(2002) report values over 0.61 for the different
constructs that explain perceived quality in fruit
products, which is similar to those obtained in
this model with its two constructs. With regard
to convergent validity, all the regression coefficients calculated are significantly different from
zero (P≤0.001). The initial CFA had the following
indicators: X2 = 83.052 (P<0.00), d.f.=35) X2/d.f.
= 2.373, GFI = 0.914, AGFI=0.865, CFI=0.899,
PRatio=0.778, RMSEA = 0.089 and Hoelter (α =
0.05) = 115. Some of these indicators are outside
the range suggested by the literature mentioned,
for example, RMSEA and the Hoelter Index. As
a result, the next step was to test the model, the
results of which are presented below.
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Table 3. Observed and latent variables of first order and. internal reliability indicators and the convergent validity
for the model of the perceived quality of fresh peaches among Spanish consumers
Constructs or
proposed latent
variables

Observed variables proposed

Code

Intrinsic Attributes
(IA)

Cronbach’s α

Critic Ratio/ incorporation
to the model

0.67
Intense color

ATRI1

nd

Pale color

ATRI2

ni

Strong aroma

ATRI2

ni

Soft aroma

ATRI4

5.203***

Peach variety

ATRI5

3.335***

Fruit homogeneity

ATRI6

6.762***

Big size

ATRI7

5.645***

Small size

ATRI8

ni

Average size

ATRI9

ni

External aspect

ATRI10

ni

Extrinsic Attributes
(AEA)

0.74
Price

ATRI11

nd

Country of origin

ATRI12

ni

Denomination of origin

ATRI13

ni

Label

ATRI14

ni

Commercial brand

ATRI15

3.949***

Commercial premises

ATRI16

ni

Price-quality relation

ATRI17

ni

Availability Supermarkets

ATRI18

3.919***

Availability in groceries

ATRI19

3.999***

Availability throughout the year

ATRI20

ni

Seller recommendations

ATRI21

3.666***

***Significant to 0.001 of the level of significance. nd: non-determined, due to the fact that its regression coefficient
were fixed at 1 to identify the model. ni: non-incorporated to the model variable.
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Figure 2. Structural equations model that explains the perceived quality of fresh peaches among Spanish consumers.

Stage 2: Assessment and re-specification of the
structural equation model
To improve the performance of the model, correlations were established between e22 and e23
and between e23 and e25, modifying the indices in accordance with the suggestion of Joreskog and Sorbom (1986). These changes enabled the identification of the definitive model,
which had the following indicators: X2 = 38.437
(P=0.237, d.f.=33), X2 /d.f. = 1.165, GFI = 0.961,
AGFI= 0.935, CFI= 0.989, PRatio= 0.773, RMSEA = 0.029 and Hoelter (α = 0.05) = 236. All
of these were fitted as recommended in the literature. Hence, the perceived quality of fresh
peaches could be explained by intrinsic and
extrinsic attributes, which agrees with the results of Sulé (1998), Sulé et al. (2002) and Mora
(2004). The regression coefficients used in the
model were not standardized, because when
they were standardized, the magnitude of the
relationships obtained could not be clearly
detected. Aroma has previously been considered as an intrinsic attribute (Verdú 2001 and
2003), as has the variety (Mora, 2004; Ruiz et

al., 2004), as in this study. Moreover, in the
model obtained, size helps to explain the perceived quality as an intrinsic attribute, as was
similarly reported by Sulé et al. (2002). Color
has been suggested by Zeithaml (1988) to be
an intrinsic attribute, which is consistent with
the model obtained in this study. As for the extrinsic attributes that explain perceived quality, it was determined that price fits in with this
category, as noted in several studies (Zeithaml,
1988; Unwin, 1999; Horowitz and Lockshin,
2002; Mora, 2004). Similarly, it was proven
that brand contributes to explaining perceived
quality, as stated by Zeithaml (1988). In-store
availability, considered in this model as an
extrinsic attribute, is in agreement with what
Mora (2004) has reported. Finally, the recommendation of the salesperson, incorporated
into the model to explain perceived quality,
was an extrinsic attribute here as in Sulé et
al. (2002), who explain the quality perceived
through an attribute called “sales force”. Finally, previously it was suggested that between
4 and 7 attributes explain perceived quality
(Sulé et al., 2002); yet in this investigation, this
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number is 10, which may be explained by the
differentiation strategies that companies use
and the increasing levels of competitiveness
they face, aspects that compel consumers to
consider a greater number of variables in their
processes of product assessment.
Based on these results, the proposed hypothesis is confirmed, i.e., it is possible to explain
Spanish consumer perception of quality in fresh
peaches using intrinsic and extrinsic attributes.
In this respect, one result, which may be useful
as a sign for the agents involved in this productivity chain, is the strong, significant and direct
relationship between the homogeneity of the
fruit and the intrinsic attributes and between
the availability in fruit stores and supermarkets
and the extrinsic attributes. Secondly, perceived
quality is explained more robustly by the intrinsic than by the extrinsic attributes, which tallies with other food product studies that use this
type of analysis.
Considering the characteristics of the regression coefficients obtained between the variables
AI and AE and the observed variables ATRI6,
ATRI19 and ATRI18, to develop marketing
strategies in this fruit, we should emphasize the
improvement of the homogeneity of peaches
and their availability in the stores, fruit stores
and supermarkets.

187

As a future line of investigation, it is suggested
that new relationships that include the future
changes in food demand be studied in greater
depth. For example, every day the time available to shop decreases, which has triggered the
creation of new marketing channels, such as
electronic, where the extrinsic attributes are
fundamental. Also, the consumer of the future,
particularly in the developed and developing
countries, will have greater economic resources and therefore will be more demanding in
terms of food innocuousness, traceability, quality, marketing services and product differentiation, which will in turn give the food industry
a greater dynamism than it currently has. For
its part, supply will have to respond in a timely
fashion, considering that modifications to intrinsic attributes that seemed impossible a few
years ago are now possible thanks to advances
in technology.
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Resumen
M. Mora, J. Espinoza, B. Schnettler, G. Echeverría, S. Predieri y R. Infante. 2011. Calidad
percibida en duraznos frescos: una aproximación a través de un modelo de ecuaciones
estructurales Cien. Inv. Agr. 38(2): 179-190. Uno de los tópicos que más atrae la atención de
los actores de la cadena productiva de fruta fresca, es entender los requerimientos de calidad
que los consumidores de fruta fresca consideran en sus procesos de decisión de compra. En esta
perspectiva, esta investigación se ha orientado hacia la identificación de relaciones significativas
entre atributos que podrían explicar cómo percibe la calidad un consumidor de duraznos en estado
fresco. Asimismo, se ha considerado focalizar el estudio en el durazno debido básicamente a que
es una especie de la cual no se tiene conocimiento en términos de cuáles son los las señales de
calidad que busca el consumidor cuando desarrolla sus preferencias. En virtud de lo señalado, el
objetivo del presente es desarrollar un modelo que contribuya a explicar la calidad de duraznos
frescos según la percepción de consumidores españoles. Para ello, se ha recurrido a un modelo
teórico, el cual explica la calidad mediante un conjunto de atributos intrínsecos y extrínsecos.
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La fuente principal de información fue una encuesta de preguntas cerradas aplicada de forma
presencial a una muestra no probabilística de 192 consumidores españoles. La metodología
asociada al objetivo expuesto fue un análisis de ecuaciones estructurales, el cual fue sometido
a un conjunto de indicadores de bondad de ajuste del modelo (CMIN/DF, RMR, NFI, RFI,
RMSEA, HOELTER, entre otros). De tal modo, ajustándose a los valores recomendados por
la literatura, se identificó un modelo que explica la calidad en los consumidores estudiados,
mediante dos conjuntos de atributos: extrínsecos y extrínsecos. Finalmente, se determinaron
relaciones significativas y altas, entre calidad percibida y homogeneidad de la fruta y, entre
calidad percibida y disponibilidad en supermercados y fruterías.
Palabras clave: Atributos intrínsecos, atributos extrínsecos, calidad, modelos de ecuaciones
estructurales.
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