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SUMMARY 

Calanda is a municipality of province of Zaragoza, Spain. Every year since mid 

September until beginnings of November Calanda’s zone, which aggregate 44 

municipalities, produce a famous high quality peach with Protected Denomination of 

Origin (PDO) “Calanda”. To warrant quality would need to be compensated by high 

price to be sustainable. The aim of this study is to value by Best-Worst scaling which of 

ten attributes are more important to consumer when they purchase the product and divide 

the market in behavioural groups using latent class. As main results the most important 

characteristics of PDO Calanda are, respectively, flavour and ripeness and the least are 

packing and fuzziness of the skin. Considering family income of respondents price is an 

important characteristic for 82.4% of them who income is below to 3,000 €/month. When 

sample was divided by behavioural groups the number of respondent that consider price 

as an import attribute decreased to 28.6% of sampling but they are more sensible for 

price. 
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1. Introducción 

Peaches from Calanda have been recognized for its excellent quality since the XIX century. 
The Regulatory Council (RC) for the Protected Denomination of Origen (PDO) peaches from Calanda, 
was set up in 1999, and it controls the fruit production process as well as the quality norms for 
marketing purposes. Since the beginning, both the registered cultivated area and total production are 
increasing. In 2006 the registered area was 1,283.00 hectares with an estimated production of about 
3,002.35 tons (CRDOMC, 2006) and, in 2008, production increased to 4,419.00 tons (CRDOMC, 
2009). 

Peaches with this PDO can be found in the market since the beginning of September until the 
beginning of November, the end of the marketing season for peaches coming from the Northern 
Hemisphere. According to norms, those fruits must be produced by three clones (Jesta, Evaisa and 
Calante), and they should have some common characteristics such as good appearance (no injury, 
clean, etc.), uniform yellow cream to straw-coloured skin, minimal size of about 73 mm diameter, 
toughness between 3.5 to 5 kg/0.5 cm2 and sugar content superior to 12 Brix degree.  

The norms also demand the accomplishment of several specific peach production techniques 
to reach a high fruit quality standard. Maybe, the most relevant techniques for the consumers are the 
fruit bag production and the “aclareo”. Thus, in June, July and August, farmers wrap peaches with 
paraffin bags to protect fruits against the Mediterranean Fly (Ceratitis capitata). This action implies 
not using pesticides and more protection for fruits against injuries and it means a greater 
environmental quality, less exposition to chemical products, no chemical residues on fruits’ skin and 
better fruit appearance. The “aclareo” consists of removing 70% of all fruits in their initial developing 
stages with the final aim of having bigger size for the remaining fruits. As consequence, it is lost 40% 
of the potential productivity and yields diminish from standard amounts of 25 tons/ha to around 15 
tons/ha for PDO Calanda peaches (Barbacil, 2004).  

In 2004, it was estimated that approximately 100 million bags were used to produce the PDO 
Calanda peaches and since a person wraps 3 thousand bags per day (Barbacil, 2004), more than 505 
persons were working in the field between June and August. From 2004 to 2008 the PDO peach 
production increased 47.2% and all inputs also increased in similar magnitudes. The bag production 
and “aclareo” techniques account for 50% of the labour force and represent 25% of agricultural 
production cost (Mainar, 2006). 

The production of PDO peaches has a strong impact on the rural development of the Calanda area. 
Identifying market segments and the most relevant peach attributes for consumers are very important 
to produce optimum fruits. In this paper a best-worst analysis has been undertaken to sort out the 
preferred consumers’ peaches attributes. The works is structured as follows. The next section deals 
with the methodology Best-Worst scaling and latent class. Third section shows the results, first 
connecting the socio-demographics characteristics with attributes score and after doing marks about 
behavioural groups. The least section presents the conclusions. 

2. Methodology 

2.1. What is and why to use the Best-Worst experiment 

The Best-Worst (BW) approach, also known as maximum difference scaling, was developed 
by professor Louviere and Woodworth as an extension of Thurstone`s random utility theory (RUT). 
Respondents are invited to choose one most and one least preferred item in each choice set, as 
proposed in the table 1. This approach avoids some problems presented by others measurements and 
rating methodologies.  

For Likert-type scale consumers need to tick their ratings for each attribute. Some times 
respondents may have difficulty to use scale categories (e.g. “important”, “very important”) and just 
delimit the endpoints. Also, across the respondents, understanding meanings of categories may be 
different. These responses do not provide adequate discriminations among attributes to identify the 
real consumers` priorities. 
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TABLE 1 

Example of a BW choice set in an experiment 

CARD 1 

LEAST 

IMPORTANT 

CHARACTERISTIC MOST 

IMPORTANTE 

(   ) COLOUR (   ) 

( x ) SIZE (   ) 

(   ) SKIN FUZZINESS (   ) 

(   ) BAG PRODUCTION (   ) 

(   ) FLAVOUR ( x ) 

Source: own elaboration 

Studies carried out across countries show that scale usage may be different as responses might 
be concentrated at different scale ranges, and this consistent human behaviour can be reproduced when 
respondents move from one country to other. In the case of Zaragoza city, with almost 12.5% foreign 
population (Ayuntamiento de Zaragoza, 2009), it is very likely to introduce biases when foreigners are 
part of the respondents. Ranking is another method to evaluate the relative importance of an attribute. 
The task is relatively easy if the number of attributes is small otherwise, when the number of attributes 
is large, this task become exhaustive for the respondents. When there are many attributes, the ranking 
task can be simplified by paired comparisons.  

However pair comparisons may get unadvisable with large number of attributes. Assuming n  
items, the number of possible pairs is ( ) 21−nn . For example, for 10 items it would be necessary 45 
pairs to be compared and with 13 items the number would be 78. 

One alternative to solve this problem is to increase the number of alternatives for each 
comparison or choice set, as it happens in the Best-Worst methodology. In this case each choice set 
might include more than three alternatives, which decreases considerably the number of total 
comparisons or choice sets. Other advantages are better discrimination among alternatives, which 
overcomes the usage limitations and misinterpretation of scales.  

The Best-Worst methodology has been recently used in the social sciences as well as in food 
and health care analyses. Cohen (2009) valued the influence of thirteen wine attributes on consumers’ 
perceptions on wine quality. Auger et al. (2007) used Best-Worst scale to examine the consumers` 
attitude toward ethical products in six countries. Vick and Scott (1998) measured the relative value to 
patients of various attributes of general practical consultation and Flynn et al. (2006) studied the 
patient’s preferences between quality of care and waiting time.  

2.2. Latent class 

Latent class analysis, through the evaluation of respondent’s utility finds groups of 
respondents with similar preferences. In contrast with a cluster analysis, respondents are not assigned 
to different segments in a discrete manner, but by the probability of them belong to this segment. 

The basic latent class estimation process works is: first, select random estimates of each group’s utility 
values; with these values, the second step is to estimate the relative probability of each respondent 
belonging to each group by his/her data set. The third step is to value log weights for each group using 
the individual probabilities as weights. The second and third steps repeat until the log-likelihood fails 
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to improve by more than small amount (Sawtooth, 2007). This repetition is called interactions and in 
this analysis were calculated 100 interactions. 

2.3. Survey and data 

The survey elaboration had three steps: the first was the selection of the most important 
attributes of peaches with PDO Calanda, the second was to design the choice sets and the last one was 
to get the data. The selection of the most important attributes of PDO peaches was backed by the 
specialized literature which was complemented with a focus group and interviews to fruit managers 
working at four retail companies. 

The 25th of September 2008, a focus group experiment was performed with employees at the 
Mediterranean Agronomic Institute of Zaragoza. The group had 9 persons with a homogeneous 
education level and ages varying between 40 and 55 years old. From the 20th of August until the 9th 
September, in 2008, 7 managers from 4 different establishments at Zaragoza retail chains were 
interviewed. On average, they spent 30 minutes answering 11 questions about the quality 
characteristics of PDO Calanda peaches. 

The main results of this section were that PDO Calanda peaches are considered late season 
fruits, of big size and high prices. The two most important organoleptic features are the flavour and the 
smell. The big size of the fruit was interpreted as a good characteristic for some participants because 
they can satisfy their hunger with just one peace of fruit. Others think that they were not able to eat 
such a big fruit on their own and they would prefer to share it with another person. For both groups a 
very small fruit (less than 73 mm of diameter) is considered as low quality product. 

In their opinion peaches with PDO are 30 to 80% more expansive than similar peaches 
without PDO. The first figure is similar to findings reported by Polo (2007), as 40% of wholesalers 
dealing with PDO Calanda peaches thought that they had prices 20% greater than the same peaches 
without the PDO. 

Ripeness was also stated as an important factor on consumers’ decisions. If they would like to 
stock the fruit for a longer time they would buy more unripe peach but for immediate consumption 
they prefer a ripened peach. Ripeness cues are colour, texture and smell.  

According to Wolf et al. (2003), Florkowski et al. (2003) and Predieri et al. (2006), buyers 
normally pay more attention, when purchasing fruit, on its appearance (colour and size) than others 
cues. Maybe, for this reason, they misevaluate ripeness and they get later on disappointed with the 
fruit taste. Texture is one indicator to know if peaches are or are not ready to eat (Crisosto, 2006; 
Crisosto et al., 2003) but, apparently, it is not considered when the consumers purchase peaches. 

Enterprises are concerned about having products matching consumers’ needs. Product 
convenience is an important consideration for consumers to mitigate their lack of shopping and eating 
time. Special packaging and technical treatments are ways to increase peaches shelf live at distribution 
outlets and to compensate for their short maturing period (Oria, 2001; Nerín, 2008; Akbudak and Eris, 
2003; Malakou, 2005; Wang et al., 2004). The introduction of new developments to increase the 
maturing and stocking period has some negative effects on the fruit condition which losses freshness 
and appearance. Wrapping as well prevents consumers from touching and smelling the fruit before 
buying it, which are usual practices quite valued by many consumers.  

The fuzziness of the skin has been incorporated in this work because it is a crucial 
characteristic that distinguishes peaches from nectarines (Uva et al., 2004). Many articles support the 
idea that, essentially for the young people, nectarines are gaining market share from peaches because 
the advantage of having smooth skin.  

At the end, 10 attributes have been selected: flavour (1), colour (2), price (3), bag production 
practice (4), smell (5), size (6), packing (7), ripeness stage (8), skin fuzziness (9) and texture (10).  
After choosing which items or attributes are relevant to analyze, it is required to determine the number 
of times each attribute will be presented to respondents, the number of items per choice set and the 
number of choice sets. 
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Orme (2005), employing a choice computer simulation, determined that the hit relative index 
increases proportionally to the numbers of items per choice set, although the minimum number is three 
items with best-worst analyses, when the numbers of choice set increase and with the times that each 
attribute is presented to respondents. If one attribute is shown more than 5 times to the respondent the 
effect on the hit relative index is low, and it is  recommended that an attribute should be repeated from 
3 to 5 times in the choice sets. 

The number of items per choice set must be less than half of total attributes. Otherwise results 
in lower precision for items of middle importance preference (Orme, 2005). Orme (2005) recommends 
using 5 items, because 5 items per choice set give much more information than 3 and the hit relative 
index increase is small, when the number of items changes from 5 to 7 items. Chrazn and Patterson 
(2006) considered the time employed giving the answers by respondents as a proxy of cognitive effort, 
and they advised using 4 or 5 items per choice set. For them it was preferable to have 20 choices sets, 
with 4 items each one, than 15 with 7 items.  

In this paper the total number of attributes is 10, repeating 4 times each one, and choice sets 
include 5 items, so the total number of choice sets is 8 (10x4/5). It can be considered as a small task 
and it does not demand a hard effort for the respondents. The next step of the choice experiment 
design was the distribution of the attributes though choice sets. 

The software “Sawtooth MaxDiff Designer” was used to do simulations with different 
combinations of the attributes to get the best experimental design properties. According to Orme 
(2006) this program, by default and in order, considers the following properties: one-way frequency 
(how many times each attribute appears across the entire design), two-way frequencies (how many 
times each pair of items appears within the same set across the entire design), positional frequencies 
(report how many times each item appears in the first, second,…, fifth position) and connectivity (all 
items are linked directly). 

As a result of one million interactions, the final outcome is a design with no lack of 
connectivity and is a one-way frequency balanced but not two-way frequency balanced (when one-
way and two-way frequencies are balanced it is called orthogonality) and with a positional frequency 
mean of 0.8 and standard deviation of 0.4. Latent class methods do not require orthogonality to get 
unbiased parameters’ estimates (Orme, 2006). 

 

TABLE 2 

Distribution of 10 attributes in the choice set experiment 

Attribute position Choice 

set 
1st 2nd 3rd 4th 5th 

1 2 6 9 4 1 

2 6 3 10 5 8 

3 8 4 1 10 7 

4 5 9 3 8 4 

5 9 8 2 6 10 

6 1 7 6 3 2 

7 7 10 5 2 9 

8 3 1 4 7 5 

Source: own elaboration 
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In the questionnaire, besides the best-worst design, there are questions about PDO Calanda 
peaches related to consumption habits, storage, where they buy the peaches, competitive fruits, 
perception of risk, PDO peaches benefits, skill to identify ripe peaches, ethnocentrism and 
socioeconomic data.  

Consumption habits questions tried to distinguish between occasional and usual consumers, if 
they eat peaches since their child and how they behave when the fruit is too big.  

The period and storage facilities were asked to check the hypothesis that people who have the 
fruit for a longer time in their house they also give more importance to ripeness and packing. 

The place where respondents buy PDO Calanda peaches can give information about shopping 
behaviour and if they prefer more or less personal purchasing or they have less time to go to retail 
chains and may be related to their skills to identify a good ripened fruit. 

Knowledge about other substitute fruits, which the consumer buys when there are not PDO 
peaches in the market, is a good proxy variable to value brand consumer loyalty. If a person buys a 
peach without PDO he would be considered less loyal than one who would buy a nectarine and both of 
them would be less loyal than another who would prefer an orange or an apple. 

Two questions were introduced in the questionnaire to value the perception of risk. The first 
one is about the respondent feelings when other people touch the fruits without gloves. The second 
question is guided to the consumers who state, in the first question, that they have objections to those 
practices. They were asked if they still had objections if other people were wearing gloves to handle 
the fruits. The interpretation of these questions is that when people don’t have objections they have a 
low risk perception. If objections are high, in the first question, but their attitudes were different in the 
second question then this person is only worried about product damages. Those who have high 
objections in both situations probably are worried about their heath by possible contamination from 
dirty hands. 

The data was collected in two hypermarkets, in Zaragoza city, between the 30th of October and 
the 8th of November, which puts an end to PDO peaches season. The period was chosen because the 
consumers were more familiar with present PDO peaches at markets and so they could perform a 
better product valuation. Each respondent got one kilogram of peaches with PDO Calanda to 
compensate his collaboration. 

 

3. Results 

Table 3 shows the number of responses and their socio-demographic characteristics in both 
hypermarkets. In total, there are 318 answers, of which women represent 59.1% of sample. Both sexes 
have a similar proportion of age and education level. However a greater proportion of respondents are 
female belonging to family with income between 1,500 and 3,000 euros. Another difference across 
gender is their activity, women work more inside and partially outside home than men.  

The activity is linked also with the age, people who are 65 years old or more are retired and 
have their activity at home. This segment of people has lower family income and less education level, 
representing a great part of elementary education.  

The impact value of each attribute was calculated first by the software Sawtooth Latent Class 
considering just one behavioral group in the sample. The parameters of most important (best) – least 
important (worst) scores are calculated by Multinomial Logit Model (MNL) and the texture received 
the score of zero. Even the results were getting by different way than traditional best-worst scaling, the 
interpretation is the same. As each attribute appear 4 times to the respondent in the questionnaire, its 
range values vary from -4 to +4. A positive value means that the attribute was chosen more often as 
most important than least (B – W > 0) and if the value is +4 implies that it always was the most 
important option for all the choice sets.  
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TABLE 3 

Respondent’s socio-demographics characteristics 

 Age (nº of persons) 

Gender <=30 >30 and <=50 >50 

Male 18 60 52 

Female 32 87 69 

 Education level (nº of persons) 

Gender Elemental Medium University 

Male 33 54 43 

Female 54 77 57 

 Income (nº of persons) 

Gender <=1500 euros >1500 and <=300 >3000 

Male 48 57 25 

Female 60 97 31 

 Activity (nº of persons) 

Gender Inside Outside partially Outside full 

Male 45 12 73 

Female 80 25 83 

Source: own elaboration 

The parameters or the importance score of each attribute of peaches with PDO Calanda is 
presented in figure 1a. There is possible to see that the most important attribute is “flavour” and it is 
followed by “ripeness”, “smell” and “price”. And “packing”, “fuzziness”, “size” and “bag production” 
were stated, respectively, as least important quality. The middle scaled attributes (“texture” and 
“colour”) were not chosen very often and have index around zero. 

These values converge to the results of Uva et al. (2004) who checked that consumers 
consider the most important feature of peaches the flavour. In that case consumers linked good 
ripeness to good taste, what bring out the flavour importance.  

When attributes are compared by gender (figure 1b) the ranking order doesn’t change in 
relation to general data. The women have a more extreme positioning because they give higher weigh 
to the most and least important. Just for fuzziness, that is a no important feature, women give more 
importance than men.   

The family income influence the attributes score (figure 1c). Only 17.6% of respondents who 
are from families with incomes over 3,000 euros per month, stated price more often as the least 
important attributes than the most and other respondents stated opposite.  

The income is also affecting the packing score. Packaged fruits save time to purchase because 
consumers avoid taking line to weigh the fruit but are more expansive. According to the economic 
point of view, people with higher time opportunity cost would rather packaged fruit but in this case it 
doesn’t happen with richer people, probably because, they don’t consider price an important attribute. 
May be the lower income families consider packing more important than others because they have an 
opportunity to save money buying bulk peaches. 

The peach size is more important to families with an income lower than 3,000 euros. Even 
large fruit size is a desirable quality, may be these families are considering small fruits more 
convenient because with fewer kilos they can offer peaches for all family.      
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Figure 1 

Attribute importance by using Best-Worst scaling 
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Age affects packing score as well bag production (figure 1d). People who are older than 50 
years old give much more importance to bag production than younger. Given that older people have a 
stronger country filing and have more knowledge about the benefits of bag production (less chemical 
contamination and more protection against injuries) they consider it more important. 

Figure 1.e shows the attributes score by the respondent education level. The ranking order of 
the attributes doesn’t change in relation to general estimation. Elemental education consider price 
more important than people with upper education level. A possible explanation is by their incomes 
which are lower.  

Figure 2 

Three market segment behavior 
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Source: Owen elaboration 

Respondent activity has also influence in the attribute score (figure 1.f). People who only have 
inside activity (retired and homeworker) have a similar ranking than people from general sample. 
However, persons with a partial activity in home consider price more important than other 
respondents. Again the possible explanation is the income. Families with persons working partially 
outside have less economic sources and so they can get more sensitive to prices. 

TABLE 4 

Respondent’s groups characteristics 

  Percentage 

Characteristics Group 1 Group 2 Group 3 

(AGE)       

Less than 30 years 11,0 18,9 15,5 

Between 30 and 50 years 38,5 49,0 50,0 

More than 50 years 50,5 32,2 34,5 

(INCOME)      

< 1500 euros 46,2 26,6 33,3 

1500 - 3000 euros 44,0 46,9 56,0 

> 3000 euros 9,9 26,6 10,7 

Source: Owen elaboration 

The second step of the analysis is the estimation of attribute impact by latent class estimation. 
For an easier interpretation it was considered three behavioural groups (figure 2). Table 4 provides a 
description, by age and income, of components of each group. Group 1 is made up for oldest people 
and the family income is lower than in the other two groups. Between group 2 and 3 the age are 
similar but group 2 has a greatest proportion of people from higher family income.  
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The group 1 is formed by 91 respondents (28.6% of sample) they consider price as the most 
important attribute. This evidence converges to the same direction that previous graphics in which 
economic factor determine the price impact. The second group is the largest with 143 respondents 
(71.4% of sample) and they could be considered as the less worried by price and confer more extreme 
scores to the PDO peaches attributes. Size is an attribute few important to the components of second 
group.  

If compared with group 3, group 2 has a similar preference ordering to positive scored 
attributes and price. Although, for them fruit size and packing are two important attributes when 
compared to group 3 preferences. As said before, these groups have the income as the main difference 
and it may explain why they give unequal weights to the attributes.  

4. Conclusions 

Aragon has demographics problems, especially in the rural area. PDO products have a strong 
regional influence by promoting the regional economy and it might mitigate this imbalance. Peaches 
with PDO Calanda have high quality and it is guaranteed to consumers by its norms and Regulatory 
Council inspections.  

The fruits are big size, good appearance and flavour and such characteristics may provide 
greater prices to the product, which was checked by Polo (2007) at wholesalers’ level. Until now no 
information was get at consumers` levels and we wish this paper can contribute for that. 

In October were get 318 valid questionnaire in two hypermarkets of Zaragoza. The main aim 
is to value the impact of ten attributes when consumer is purchasing PDO peaches and identify 
markets segments by socio-demographic characteristic of respondent and by behavioural groups. To 
reach to the objectives we used Best-Worst scaling and Latent Class analysis. 

Best-Worst task showed to be a good toll do state the attributes importance. Flavour, ripeness, 
smell and price were, respectively, the most important attributes and have a positive score (they were 
stated more often as important attributes than least). The least important attribute is packing, followed 
by fuzziness, size and bag production. Attributes like texture and colour are medium important, 
receiving few statements or equally often as most and least important. 

The family income has relation to price impact. A large part of the sampling (82.4%), which 
get less than 3,000 euros per month, consider price an important attribute. This sign maintain in others 
comparisons. In latent class analysis the group with lowest income responded to price as the most 
important attribute, but these kinds of consumers represent 28.8% of total sample.  

Respondent age is linked to family income, for oldest people lowest income. It cans say why 
they give importance to price. Another peach feature that has relation to economics restrictions is the 
packing. Even desirable when one want save time, where higher time opportunity cost should increase 
the packing importance. However, it doesn’t happen. Perhaps the main cause is that persons with 
lower incomes give more importance to them because they see an opportunity to save money when 
they chose a chipper type of packing.  
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