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Abstract

B. Schnettler, A. Gonzailez, R. Avila, H. Miranda, J. Sepilveda, and M. Denegri. 2010.
Preference for oils with different types of genetic modifications in Temuco, Araucania
Region, Chile. Cien. Inv. Agr. 37(1):17-28. Considering that attitudes towards biotechnology
depend on the type of modification used, a study was performed to determine the importance of
the type of Genetic Modification (GM) in preferences for oil purchased by consumers in Temuco
(Araucania Region, Chile) and the existence of different market segments using a survey of 400
people. A conjoint analysis demonstrated that the type of GM (70.3%) was more important than
the price of the oil (29.7%). Four segments were distinguished using an analysis of hierarchical
conglomerates, but the type of GM was the most important factor in all segments. Two groups
preferred oil without GM and oil with GM that reduces the use of pesticides and rejected oil
with GM that increases calcium content; the larger of these groups (42.8%) preferred to pay
a lower price, while the other (16.8%) they preferred higher priced oils. One group (27.2%)
rejected all types of GM. The smallest group (13.2%) rejected oil without GM and preferred oil
with GM that reduces the use of pesticides and oil with GM that increases calcium. All of the
groups rejected oil with GM that reduces production costs. The groups were differentiated by
the family size, lifestyle, ethnic origin, reading of the labels on foodstuffs, and the variety of
oil habitually consumed. The absence of GM in oils is desirable for the majority of consumers
(86.8%); however, a high proportion (72.8%) would accept oils with GM that reduces the use
of pesticides.
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Introduction

Numerous studies show that the majority of
consumers prefer food without genetic manip-
ulation (GM) and reject transgenic food (TF)
(Terawaki, 2008; Ganiere et al., 2006; Capo-
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rale and Monteleone, 2004; Mucci et al., 2004).
However, there is evidence that some groups
of consumers have a positive attitude towards
TF, mainly in developing countries (Kimenju
and De Groote, 2008, Mucci and Hough, 2003;
Pachico and Wolf, 2002; Zhong et al., 2002; Da
Costa et al., 2000).

Attitudes towards biotechnology depend on the
organism in which it is applied and the type
and objective of the genetic modification. For
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example, GMs in plants or microorganisms are
more accepted than modifications in animals
(Nayga et al., 2006, Frewer et al., 2004). Like-
wise, modifications that reduce the use of pesti-
cides are more accepted than modifications that
only reduce costs (Kaye-Blake et al., 2005). The
GMs are more accepted when they have benefits
for the consumer (Hossain et al., 2003; Lahteen-
miki et al., 2003).

The consumer’s attitude towards TF is partly
determined by the perceived risks and benefits
(Christoph et al., 2008). Substantial benefits,
such as lower price (Kaye-Blake et al., 2005,
Hossain et al., 2003), higher nutritional value
(Kaye-Blake et al., 2005; Mucci et al., 2004;
Lahteenmaki et al., 2003), and lower environ-
mental impact (Ganiere et al., 2006; Kaye-Blake
et al., 2005; Napier et al., 2004; Lahteenmiki et
al., 2003), among others, would compensate for
perceived risks, resulting in a positive attitude
towards the TF. Nevertheless, other studies refer
to a negative attitude towards TF that is not off-
set by the health benefits (Grunert et al., 2001)
or a lower price (Terawaki, 2008; Caporale and
Monteleone, 2004). Some researchers have con-
cluded that the acceptance of TF is associated
with consumer characteristics, such as gender
(Christoph et al., 2008; Ganiere et al., 2006;
Nayga et al., 2006; Napier et al., 2004; Hossain
etal.,2003), age (Kimenju and De Groote, 2008;
Ganiere et al., 2006; Nayga et al., 2006; Napier
et al., 2004; Hossain et al., 2003), education
(Kimenju and De Groote, 2008; Ganiere et al.,
2006; Mucci et al., 2004), and lifestyle (Nayga
et al., 2006; Hossain et al., 2003). There is also
evidence that distinct consumer segments exist
based on the attitude towards TF (Boecker et
al., 2008; Christoph et al., 2008, Ganiere ef al.,
2006), of which some are in favor of and others
are against TFs.

The use of applied biotechnology in agricul-
ture is strategically important for developing
countries, whose economy is based on natural
resources (Mucci et al., 2004). In 2002, the
National Biotechnology Policy was developed
in Chile to stimulate the development and ap-
plication of biotechnology, particularly in the
productive sectors based on natural resources.
Since then, many projects that incorporate bio-
technological tools to optimize the quality of

products or increase the efficiency of produc-
tion processes have been approved. As a result,
Chilean agriculture is expected to reach levels
of competition and efficiency that will enable it
to participate in national and international mar-
kets. Nevertheless, little is known about Chilean
consumer preferences, and international signs
of rejection have not been heeded (Mucci et al.,
2004).

In Santiago, Chile, a negative public perception
about the use of TF has been found (Gil ef al.,
2001). More recently, in Temuco and Talca, con-
sumer groups with different levels of acceptance
of TFs and different profiles for gender, age, size
and family composition, socioeconomic group,
area of residence, and lifestyle were recognized.
However, neither study explained the type of
GM present in the food (Schnettler ez al., 2008a,
b). Taking into consideration these precedents,
the objective of this study was to determine the
importance of the type of GM in preferences for
vegetable oil among the consumers of Temuco
(Araucania Region, IX Region, Chile) and to
differentiate market segments in relation to the
acceptance of different types of GM.

Materials and methods

Survey

A personal survey was conducted in cohort of
400 consumers that were older than 18 years
old from Temuco (38°45” S, 73°03° W) and re-
sponsible for buying food for their home. The
number of respondents was obtained through a
simple random sampling formula for non-finite
populations (N > 100,000; 245,347 habitants of
Temuco reported in the 2002 Census), consider-
ing a 95% confidence level and 5% standard er-
ror with p and q of 0.5 (Fernandez, 2002).

A closed-ended questionnaire was used to de-
termine if the respondent had received informa-
tion about TFs, if they knew its definition, the
variety of oil consumed daily in the home, and
the frequency that the respondent reads labels
of food before purchase. Then, the respondents
were provided the following definition of TFs:
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“Transgenic foods are those in which an artifi-
cial form of a foreign gene has been introduced
at the embryonic level, so that the food retains
this new characteristic during reproduction;
for example, the gene could eliminate the use
of pesticides, fungicides, and herbicides dur-
ing cultivation.” Afterward, they were asked
if they thought it was necessary for the label
to indicate that the food contains GM ingre-
dients. The following classification questions
were also included in the questionnaire: gender,
age, family group size, the presence of children
and their ages, lifestyle, ethnic origin, occupa-
tion and level of education of the head of the
household, and the possession of 10 household
goods. The last two variables were included to
determine the socioeconomic group, which was
classified as ABC1 (high and middle high), C2
(middle-middle), C3 (middle-low), D (low), and
E (very low) (Anonymous, 2004). The survey
was carried out in two supermarkets of Temuco
between January and March 2008, after the
questionnaire had been validated through a
preliminary test with 10% of the cohort to be
surveyed.

Statistical analysis

The importance of the type of genetic manipu-
lation in the decision to buy oil was determined
by a conjoint analysis (Hair et al., 1999). This
analysis made it possible to determine the im-
portance of the following attributes and levels:
1. the type of GM, including a. no genetic ma-
nipulation, b. genetic manipulation that reduces
the use of herbicides during cultivation of the
raw material used for oil production, c. genet-
ic manipulation that increases calcium intake
from the oil, and d. genetic manipulation that
reduces the crop production costs of the raw
material used for the oil; 2. the price per liter,
with the levels of a. $680 and b. $1,020. The
prices were established according to the aver-
age consumer sale prices (£10%) between Janu-
ary and October 2007 (ODEPA, 2007). Never-
theless, because a previous study indicated that
the most preferred option corresponded to food
without GM at the lowest price (Schnettler et
al., 2008a,b), the option of oil without genetic
manipulation at $680 per liter was eliminated.

Therefore, the number of options presented to
the respondents was reduced from eight to sev-
en, and a fractional factorial design was used
(Hair et al., 1999). The preference function cor-
responded to the Ideal Point Model (Hair ef al.,
1999). Seven cards with a specification for each
attribute were developed. Each respondent or-
dered the cards from the most to the least pref-
erable using a scale from 1 to 7, where 1 was
the most preferred and 7 the least preferred.
For the price attribute, a linear relationship was
established. The type of GM was considered a
discrete variable. To determine the goodness
of fit of the model, the Pearson correlation was
used, and the Kendall Tau correlation was used
to evaluate whether the ranking of the stimuli,
which was determined according to the ranking
function, corresponded with the real ranking of
the respondent (Hair et al., 1999).

To determine the consumer segments according
to the importance and preference for the type
of GM in oil and price, a hierarchical cluster
analysis was performed using Ward’s method as
a form of linking and the square root of the Eu-
clidean distance as a measurement of similarity
between objects (Hair et al., 1999). The num-
ber of clusters was obtained by determining the
percentage change of the recomposed cluster-
ing coefficients. To describe the segments, the
Pearson Chi Square (y2) test was applied to the
discrete variables, and the unifactorial analysis
of variance was used for the values of impor-
tance of the attributes and the preferences of the
levels of the attributes for p < 0.05. The means
of the variables with significant differences (p
< 0.05) were compared using Tukey’s multiple
comparison test (Lea et al., 1997). The statisti-
cal analyses were performed with the SPSS 16.0
software (SPSS Inc., Chicago, USA).

Results

In the sample of consumers interviewed, there
was a slight majority of women and the consum-
ers were predominantly younger than 54 years
old, had families with three to four members, re-
sided in an urban setting, did not have children,
were employed, led a conservative lifestyle,
were from the C2 (middle-middle) socioeco-
nomic group, and were non-Mapuche (Table 1).
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Table 1. Description in percentage of the sample of habitual supermarket consumers in Temuco, IX™ Region, Chile.
March, 2008.

Total sample

(n =400)
Sample Composition %
Female 56.0
Gender Male 44.0
<35 years 43.5
35-54 years 452
Age 55 years or more 11.2
1-2 family members 27.2
3-4 family members 60.5
Family size 5 or more 12.2
Urban 91.5
Residence Rural 8.5
Without children 34.8
Children <5 years 15.8
Children 5-12 years 9.2
Children 13-17 years 19.5
Presence and age of the children Children > 18 years 20.8
Self-employed 21.0
Entrepreneur 3.0
Employee 27.8
Public employee 22.2
Retired 12.5
Unemployed 8.0
Occupation Other situation 5.5
Conservative 63.8
Liberal 15.2
Vegetarian 2.5
Sport 5.0
Lifestyle Innovative 13.5
Mapuche 5.2
Ethnic group Non mapuche 94.8
ABCI1 (high and middle-high) 21.5
C2 (middle-middle) 46.5
C3 (middle-lower) 26.8
D (lower) 5.0
Socioeconomic group E (very low) 0.2
Yes 73.5
Ha received information regarding TF! No 26.5
Yes 29.5
Know the meaning of TF! No 70.5
Always 6.0
Generally 31.2
Occasionally 452
Almost never 132
Frequency of reading food labels Never 42
Yes 99.2
The label must indicate the use of GM? ingredients in the food No 0.8
Sunflower 35.8
Olive 8.8
Grape seed 0.2
Soy bean 1.2
Variety of oil Vegetal 54.0

'TF: transgenic foods.
2GM: genetic modification.
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Approximately 74% of the interviewees indi-
cated that they had received information about
TF, but only 29.5% could give a definition. In
relation to labeling, the proportions of consum-
ers who indicated that they “generally” and “oc-
casionally” read food labels were higher, while
the majority agreed that the label should indi-
cate the use of GM ingredients in the production
of the food. The proportion of interviewees that
regularly consume vegetable oil and sunflower
oil was higher (Table 1).

The results of the conjoint analysis showed that
the most important factor in buying oil was

ence numbers) for the oil at a higher price, in-
dicating that there was no association between
price and quality (Figure 1). The Pearson and
Kendall Tau correlation coefficients were equal
to 1 (p = 0.001). Through the cluster analysis,
it was possible to significantly distinguish (p <
0.05) between four groups of consumers based
on the importance and preference for the type
of GM and price of oil (Table 2). The groups
differed significantly according to the size of
the family, lifestyle, ethnic origin, frequency
of food label reading (p < 0.05), and the variety
of oil consumed regularly at home (p < 0.001)
(Table 3).

Price
30%

Preference
o

Type GM

70%

&
T T T T
Without GM GM to GM to GM to Price $680 Price $1.020
reduce the increase the  reduce L .
use of calcium production

pesticides content costs

Figure 1. Importance of type of genetic manipulation (GM) and price in the decision to purchase vegetable oil and utilities
of the levels of attribute in the total sample, IXth Region, Chile. March, 2008.

the type of GM used (70.3%). The preference
values for the levels of this attribute showed a
preference for oil without GM and for oil with
GM that reduces the use of pesticides (posi-
tive preferences) and rejection of oil with GM
that increases calcium intake and with GM that
reduces the cost of production (negative pref-
erences). The magnitudes of preference for oil
without GM and oil with GM that reduces the
use of pesticides indicated a higher preference
for oil without GM. In addition, the magni-
tudes of the preferences showed a higher rejec-
tion for oil with GM that reduces the cost of
production than for oil with GM that increases
calcium intake. Both price levels reported re-
jection, which increased (more negative prefer-

The largest group (Group 2), which represented
42.8% (n = 171) of the sample of interviewees,
placed a higher importance on the type of GM
(85.3%), and this was significantly higher than
the other groups. The positive preference value
for oil without GM (2.57) showed that the pref-
erence for this oil was significantly higher than
in the other groups. This group also preferred
oil with GM that reduces the use of pesticides,
but the preference value (0.42) was significantly
lower than Group 3, higher than Group 1, and
similar to Group 4. The negative preference val-
ues for oil with GM that increases the content
of calcium and for oil with GM that reduces
the cost of production (-0.28 and -2.71, respec-
tively) showed rejection for both types of GM.
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Table 2. Importance of type of genetic manipulation (GM) and price in the decision to purchase vegetable oil, and utilities
of the levels of attribute in the groups obtained by cluster analysis in Temuco, IX" Region, Chile. March, 2008.

Group 1 Group 2 Group 3 Group 4

n=109 n=171 n=>53 n=:67 F p
Importance of the attributes
Type of GM 55.6 ¢? 853a 75.8b 513¢ 493.850 <0.001
Price 444a 147 ¢ 2430 48.7a 487.472 <0.001
Preference for each level of the attributes'
Without GM 220a 2.57a -0.60 ¢ 1.25b 102.955 <0.001
GM to reduce the use of pesticides -0.37 ¢ 042b 1.19a 0.26b 37.926 <0.001
GM to increase the calcium content -0.15b -0.28 b 0.84a -0.09b 18.556 <0.001
GM to reduce production costs -1.68 b 271¢ -1.17a -1.37 ab 89.834 <0.001
Price $680 L"! -331c¢ -0.15b -0.66 b 2.84a 706.992 <0.001
Price $1,020 L -6.62 ¢ -0.29b -1.27b 5.69 a 702.930 <0.001

!'Utility numbers in the different levels from an attribute with a negative sign indicate utility loss for the consumer.
2Means followed by the same letters in each row are not statistically different between each other according to the Tukey’s multiple

comparison test (p < 0.05).

The rejection of oil with GM that increases the
content of calcium was similar to Groups 1 and
4 and lower than Group 3. The negative prefer-
ence value for oil with GM that reduces the cost
of production was significantly lower than the
rest of the groups, showing the highest rejection
for this type of GM (Table 2). Group 2 showed
a lower proportion of families with three or
four members (53.8%) and vegetarian lifestyles
(0.6%) and a higher proportion of people who
read food labels only occasionally (55.6%) (Ta-
ble 3). According to these results, Group 2 can
be considered consumers that are sensitive to
the type of GM and show high rejection of the
TF that reduce production costs.

The second group (Group 1) was numerically
important because it represented 27.3% (n =
109) of the cohort and also assigned greater im-
portance to the type of GM (55.6%), although
this was statically lower than for Groups 2 and
3 and similar to Group 4. The importance as-
signed to price (44.4%) was significantly greater
than Groups 2 and 3 and similar to Group 4. The
preference for oil without GM was statistically
similar to Group 2 and higher than Groups 3
and 4. This group rejected the three types of
GM, although the negative preference value for

the oil with GM that reduces the use of pesticide
was significantly lower than the other groups.
The rejection of the GM that increases the con-
tent of calcium was similar to Groups 2 and
4 and lower than Group 3, while the negative
preference value for GM that reduces the cost of
production was higher than Group 2, lower than
Group 3, and similar to Group 4. This group
presented the highest levels of rejection for both
levels of price and also showed great sensitivity
to their variations (Table 2). In relation to the
total cohort, this group had a lower proportion
of families with five or more members (6.4%),
an innovative lifestyle (7.3%), and regularly
consumed olive oil (3.7%) (Table 3). According
to these results, Group 1 can be considered the
consumers that are sensitive to GM type and
price and reject TF.

The third group (Group 4) represented 16.8%
(n = 67) of the total respondent sample. Even
if this group assigned little importance to the
type of GM (51.3%), they gave greater relevance
to price (48.7%), which was significantly high-
er than Groups 2 and 3 but similar to Group
1. Similarly to Group 2, this segment showed
a preference for oil without GM and with GM
that reduces the use of pesticide and rejected
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Table 3. Characteristics with significant differences in the groups of consumers
identified by cluster analysis in Temuco, Chile. March, 2008.

Group 1 Group 2 Group3  Group 4
Characteristic n=109 n=171 n=>53 n=067
Family size p=0.017"
1-2 family members 33.0 31.0 20.8 134
3-4 family members 60.6 53.8 67.9 71.6
5 or more 6.4 15.2 11.3 14.9
Lifestyle p=0.020"
Conservative 70.6 67.3 62.3 44.8
Liberal 16.5 12.9 15.1 19.4
Vegetarian 3.7 0.6 3.8 4.5
Sport 1.8 6.4 5.7 6.0
Innovative 7.3 12.9 132 25.4
Ethnic group p=0.007!
Mapuche 3.7 35 15.1 4.5
Non Mapuche 96.3 96.5 84.9 95.5
Read labels p=0.026'
Always 6.4 2.9 132 7.5
Generally 339 25.1 30.2 433
Occasionally 422 55.6 37.7 29.9
Almost never 11.9 12.9 132 16.4
Never 5.5 35 5.7 3.0
Variety of oil p=0.001"
Sunflower 349 35.7 39.6 343
Olive 3.7 6.4 7.5 23.9
Grape seed 0.9 0 0 0
Soy bean 0.9 0.6 3.8 1.5
Vegetal 59.6 57.3 49.1 40.3

'p value, is the asymptotic significance (bilateral) obtained in Pearson y? Test.

oil with GM that increases calcium intake and
reduces production costs. This group was the
only one that had positive preference numbers
for the price levels, and they increased with the
increasing price, suggesting an association be-
tween higher price and superior quality (Table
2). Group 4 had a lower proportion of families
with one or two members (13.4%) and a conser-
vative lifestyle (44.8%), and higher proportions
of individuals who have an innovative lifestyle
(25.4%), generally read food labels (43.3%)
and regularly consumed olive oil (23.9%), and

have lower consumption of vegetable oil (Table
3). These results indicate that this group is the
consumers who are sensitive to type of GM and
price and prefer to pay higher prices.

The smallest group (Group 3) represented
13.2% (n = 53) of the sample and assigned high
importance to the type of GM (75.8%), which
was significantly higher than for Groups 1 and
4 but lower than for Group 2. It was the only
one that rejected oil without GM and preferred
oil with GM that increases the calcium supply,
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which was significantly higher than the other
groups. This group showed the highest prefer-
ence for the oil with GM that reduces the use of
pesticides, which was significantly higher than
the rest of the groups. Similarly to the other seg-
ments, they rejected GM that reduces the cost of
production (Table 2). The Group 3 had a greater
proportion of people of Mapuche origin (15.1%)
and that always checked food labels (13.2%)
(Table 3). According to this result, this group
can be considered the consumers that are sensi-
tive to type of GM and prefer TF that increases
nutrition and benefits the environment.

Discussion

According to the results obtained, the type of
genetic modification was more important than
the price to consumers of Temuco when decid-
ing the kind of oil to purchase. Even when con-
sumers preferred the non-transgenic product,
they did not reject all kinds of GMs.

In Temuco, four groups were established re-
garding the importance assigned to the type
of GM and according to the attitude of the
consumers towards the different kinds of GM
in a food of vegetable origin. This confirmed
that the attitudes towards biotechnology de-
pend upon the type of GM performed (Nayga
et al., 2006, Frewer et al., 2004). In this study,
Pearson and Kendall’s correlation coefficients
showed adequate goodness of fit of the conjoint
model, and the order obtained corresponded to
the global order of the interviewee (Hair et al.,
1999). In this context, for the whole cohort and
for two of the four defined groups (Groups 2
and 3; 56.0%), the type of GM clearly deter-
mined the consumer’s decision, due to a mark-
edly higher relative price than the actual price
of the product (85.3 and 75.8%, respectively).
Even though the type of GM was important
in Groups | and 4 (44.0%), the importance of
the price was relatively high (44.4 and 48.7%,
respectively), suggesting that consumers com-
bine both attributes when choosing products.
However, these results confirm the importance
of the presence of GM in foods purchased in the
central and southern areas of Chile (Schnettler
et al., 2008a, 2008b).

The preferences for the levels of GMs agree with
previous studies showing that the majority of
consumers prefer food without GMs (Terawaki,
2008; Ganiere et al., 2006; Caporale and Mon-
teleone, 2004; Mucci et al., 2004). However, the
segmentation criteria used in this survey, based
on the conjoint analysis and hierarchical clus-
ter analysis techniques, allowed us to establish
significant differences between the segments
according to the purchasing behavior of the
consumers. The preference for oil without GM
was noticeably higher only for Groups 1, 2, and
4 (86.8%), which is similar to results of previous
studies performed on milk and tomato sauce in
Chile (Schnettler et al., 2008a, 2008b). Still, it is
important to note that in the above-mentioned
investigations, the proportion of consumers
who accepted TF was higher than in the present
study (Schnettler et al., 2008a, 2008b).

The predominant preference for non-transgenic
oil has other implications because, among the
alternatives presented in the questionnaire, this
alternative was included only with the highest
price ($1,020 L. Even though the results show
that consumers (Groups 1, 2, and 3) preferred al-
ternatives with lower prices, consumers favored
the oil without GM even though its price was
higher. Therefore, it is possible to suggest that
the lower price could not compensate for the risk
of consuming transgenic oil for these consum-
ers. Similar results have been previously report-
ed in Italy and Japan (Terawaki, 2008; Caporale
and Monteleone, 2004), although they differed
from studies performed in New Zealand and the
USA (Kaye-Blake et al., 2005; Hossain et al.,
2003). Price could be an important sign of qual-
ity when a certain risk is perceived in choosing
incorrectly; therefore, consumers reject cheap
products to avoid the risk of dissatisfaction with
the purchase (Kotler, 2002), a behavior that was
observed in Group 4, which preferred to pay the
highest price.

The acceptance of oil with GM that reduces the
usage of pesticides across the entire cohort and
for Groups 2, 3, and 4 and the general rejection of
oil with GM that reduces production costs suggest
that consumer preference for GM food depends
upon the type of genetic manipulation performed
(Kaye-Blake ez al., 2005). Moreover, it confirmed
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that if a TF generates benefits for the environment
(i.e., decreases the use of pesticides), it would
compensate for the risk perceived by the consum-
ers, resulting in a positive attitude towards the
GM food, and this behavior has been observed in
other countries (Ganiere ef al., 2006; Kaye-Blake
et al., 2005; Napier et al., 2004; Lahteenméki et
al., 2003; Mucci and Hough, 2003).

However, it is possible that the preference for
this type of GM indicates that consumers per-
ceive this product as healthier, due to the pos-
sible adverse health effects of pesticides and its
residues in food, an aspect that should be cor-
roborated in upcoming investigations.

In some developing countries, the results ob-
tained agree with the positive attitude towards
TFs. In these studies, consumers considered the
consumption of TFs to be beneficial (Kimenju
and De Groote 2008; Pachico and Wolf, 2002;
Zhong et al., 2002). In this regard, Curtis et al.
(2004) related the highest TF acceptance in de-
veloping countries to concerns about the avail-
ability and nutritional content of food in these
nations, along with a lower risk perception in
the population. The higher potential yields and/
or greater nutritional contents of TF would be
beneficial for increasing the availability of
food and preventing nutritional problems due
to deficits in nutrients, vitamins, or minerals.
This kind of positive attitude towards TFs that
have a direct benefit for the consumer (Hossain
et al., 2003; Lahteenmaki et al., 2003), such as
higher nutritional value or contents of vitamins
and minerals (Kaye-Blake et al., 2005; Mucci et
al., 2004; Lahteenmaiki ef al., 2003), was found
only for Group 3 (13.2%) in this study. Consum-
ers of this group showed a higher preference for
oil with GM that increases calcium content and
rejected oil without GM. For the rest of the co-
hort, the negative attitude towards TF was not
compensated for by health benefits, similarly
to that previously reported in Nordic countries
(Grunert et al., 2001). The attitude of Group 3,
along with the rejection of the three types of GM
of Group 1, corroborates the presence of groups
both in favor of and against TFs in developed
countries (Boecker ef al., 2008; Christoph et al.,
2008, Ganiere et al., 2006).

The composition of the four groups of con-
sumers obtained in this investigation confirms
that acceptance of TF relates to the size of the
household and lifestyle (Schnettler et al., 2008a,
2008b; Nayga et al., 2006; Hossain et al., 2003).
However, it was not related to gender, age, or
educational level (Christoph et al., 2008; Ki-
menju and De Groote, 2008; Schnettler et al.,
2008b; Ganiere et al., 2006; Nayga et al., 2006;
Mucci et al., 2004; Napier et al., 2004; Hossain
et al., 2003). It was also not related to the pres-
ence of children and their ages (Schnettler et al.,
2008ab), the socioeconomic group, or area of
residence (Schnettler et al., 2008b). Neverthe-
less, this paper studied the acceptance of differ-
ent types of GM, which sets it apart from previ-
ous investigations.

The characterization of the groups also corrob-
orated the relationship between acceptance of
TF and reading of the labels prior to purchase,
but it did not corroborate the associations with
access to information and TF awareness of the
consumer (Schnettler et al., 2008a, 2008b). As
part of the sample used in this investigation,
the proportion of people who already had in-
formation about TF (73.5%) was higher than
what was previously determined in Temuco
and Talca (Schnettler et al., 2008a, 2008b).
However, knowledge about TF continues to be
low, and the general approval of including in-
formation about the use of GM ingredients on
food labels persists (Schnettler et al., 2008a,
2008b).

It is remarkable that the Mapuche population in
Group 3 was the only group that preferred GM
oil with a GM that increases calcium content.
This result could be associated with the inad-
equate consumption of milk detected in people
that belong to this ethnicity in Araucania (Pere-
do and Barrera, 2005). It is also interesting that
a low proportion of Group 1 consumers (3.7%)
habitually use olive oil. In contrast, Group 4
showed a higher proportion of consumers who
habitually use olive oil (23.9%), which normally
has a higher price on the market. This would ex-
plain the higher preference of Group 4 for the
higher price and the higher rejection of Group 1
at the same time.
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Even though the majority of consumers of
Temuco favor oil without GMs (86.8%), they
have positive attitudes towards GMs that
belong to the first generation of genetically
modified organisms (GMO) focused on the in-
corporation of productive characteristics that
benefit the producers (i.e., resistance to insects
and tolerance to herbicides), but this also con-
fers direct benefits for the environment and
secondary benefits for the consumer, who then
consume a product with less pesticide residue.
Acceptance was lower for GMs of the second
generation of GMOs that incorporate features

that benefit the consumer (i.c., higher contents
of vitamins and antioxidants). This could be
associated with lower consumer awareness
about the second generation of GMOs, and
this also should be explored in future inves-
tigations.
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Resumen

B. Schnettler, A. Gonzélez, R. Avila, H. Miranda, J. Sepulveda y M. Denegri. 2010.
Preferencia de aceite con distintos tipos de modificaciones genéticas en Temuco, Regién de
La Araucania, Chile. Cien. Inv. Agr. 37(1):17-28. Considerando que las actitudes respecto a
la biotecnologia dependen del tipo de modificacion realizada, se estudio la importancia del tipo
de modificacion genética (MG) en la compra de aceite en consumidores de Temuco (Region
de La Araucania, Chile) y la existencia de diferentes segmentos de mercado, mediante una
encuesta a 400 personas. Utilizando analisis conjunto se determiné que el tipo de MG (70,3%)
fue mas importante que el precio (29,7%). Mediante analisis de conglomerados jerarquicos se
diferenciaron cuatro segmentos, pero en todos fue mas importante el tipo de MG. Dos grupos
prefirieron al aceite sin MG y el aceite con MG para reducir el uso de pesticidas y rechazaron el
aceite MG para aumentar el contenido de calcio, de éstos el mayoritario (42,8%) prefirié pagar
el menor precio mientras el otro (16,8%) prefirio el precio mayor. Un grupo (27,2%) rechazé
todos los tipos de MG. El grupo minoritario (13,2%) rechazé el aceite sin MG, prefiri6 el aceite
MG para reducir el uso de pesticidas y el aceite MG para aumentar el calcio. Todos los grupos
rechazaron el aceite MG para reducir costos de produccion. Los grupos se diferenciaron segiin
tamano de la familia, estilo de vida, etnia, lectura de las etiquetas de los alimentos y variedad de
aceite consumida habitualmente. La ausencia de MG en aceite es una condicion deseable para
la mayoria de los consumidores (86,8%), sin embargo, una alta proporcion (72,8%) aceptaria
aceite MG que reduzca el uso de pesticidas.

Palabras clave: Aceite, alimentos transgénicos, segmentacion de mercado, tipo de modificacion
genética.
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