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Abstract New Zealand consumer perceptions of
risks and benefits of fruit production technologies
were measured using a self-completion question-
naire survey. The fruit production methods tested
included genetic engineering, chemical fertilisers,
chemical pesticides, organic farming, and irradiation.
The 511 respondents varied in age and locality (ru-
ral and city). In general, there was much consistency
in the perceptions held by respondents; the benefits
of genetic engineering in fruit production were per-
ceived to outweigh the risks to both consumers and
the environment but the use of both pesticides and
irradiation in fruit production were considered to be
unacceptably risky techniques with few associated
benefits.
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INTRODUCTION

The importance of understanding the public percep-
tion of gene technology has become increasingly
recognised as new applications of this technology are
developed and commercialised. The more that con-
sumers become aware of the methods used to pro-
duce foods, the more attitudes towards the methods
used will impact on consumer acceptability. In or-
der to understand how a production technique, such
as genetic engineering, will affect consumer behav-
iour, there is a need to carefully measure attitudes
to alternative production methods.

Gene technology applications can vary in the
source of genetic material used, the type of genetic
technique (e.g., use of copy genes, marker genes,
turning genes "on" and "off"), and the purposes of
the gene manipulation (e.g., production of food, tex-
tiles, reduced dependency on pesticides, protection
of indigenous flora and fauna, and medical applica-
tions). Research in this area has been conducted to
compare public perceptions for different types of
gene technology applications, most recently in Aus-
tralia (Kelley 1995), The Netherlands (Hamstra &
Smink 1996), the United States (Hoban 1994), and
the United Kingdom (Kuznesof & Ritson 1996). The
studies listed have compared, amongst other things,
the acceptability of the products of animal versus
plant gene technology. A consistent finding from
these recent surveys has been that plant food prod-
ucts modified by gene technology are more accept-
able than animal products modified by gene
technology.

Although plant gene technology applications have
been viewed favourably when compared to animal
gene technology applications, it is not known how
they are viewed in comparison to other currently
used plant production methods. Amongst these tech-
niques some, for example the use of pesticides and
irradiation, have been strongly opposed by consumer
and environmental lobby groups. Worries about
pesticide residues come top of the list of United
States and European consumer concerns of food haz-
ards (Huang 1992; Hoban 1997). Other plant
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production methods such as organic farming are
readily promoted by consumer groups.

The aim of this study was to investigate the pub-
lic perception of plant gene technology applications
in relation to a number of other plant production
methods.

In this study, consumer attitudes towards plant
production methods were investigated using a multi-
dimensional model of risk perception. The question-
naire design was based on a multivariate approach
developed to evaluate public perceptions of new
technologies (Slovic 1987) and since applied to
evaluate consumer perceptions of food-related risks
(Sparks & Shepherd 1994). The aim of this approach
was to describe each production technique using a
range of risk and benefit characteristics. These char-
acteristics were generated from a review of previ-
ous research in the area of public perceptions of
genetic engineering in New Zealand and Australia
(Couchman & Fink-Jensen 1990; Kelley 1995) and
included environmental, financial, social, and cul-
tural risk dimensions. Perceived risks and benefits
of plant gene technology were compared to percep-
tions of other fruit production methods including
selective breeding, organic farming, irradiation, use
of fertilisers and pesticides.

METHODS

The relationships between perceived risk and per-
ceived benefit of the techniques were investigated
here using a questionnaire survey. The survey was
designed to measure current interest in science and
technology, perception of risk and benefit of a range
of plant production techniques and the acceptabil-
ity of plant gene technology applications. Both ado-
lescent and adult respondents were selected (15-17
year olds and 18+ year olds) who resided in subur-
ban and rural areas of the North Island of New Zea-
land. Socio-economic, demographic, and ethnic
indices of the survey respondents were compared
against New Zealand 1991 census figures (Depart-
ment of Statistics 1992).

Survey questionnaire
A self-completion questionnaire was developed to
assess public perception of a range of nine technolo-
gies used in fruit production. To quantify respond-
ent perceptions, 11 questions, each investigating
known "risk characteristics" associated with each
technique, formed the basis of the survey. In addi-
tion a further question was asked on the acceptability

of each technique. Taken together, responses to these
12 questions can be considered to represent an over-
all attitude to each of the production technologies.

Fruit production technologies

(1) Pesticide sprays to reduce pest damage of fruit.
(2) Fertilisers to produce healthy, bigger fruit.
(3) Genetic engineering to produce healthy, bigger

fruit.
(4) Genetic engineering to improve the flavour of

fruit.
(5) Selective breeding to improve the flavour of

fruit.
(6) Organic farming to reduce the need for pesti-

cides.
(7) Genetic engineering to reduce the need for pes-

ticides.
(8) Selective breeding to reduce the need for pes-

ticides.
(9) Irradiation to reduce the need for pesticides.

Risk and benefit characteristics

(1) To what extent do you think you may benefit
(e.g., financial, health, quality of life) from fruit
which has been produced using the following
techniques? (no benefit = 1, large benefit = 7).

(2) How great do you think the possible effects are
to you personally after eating fruit produced by
the following techniques? (no harmful effects
= 1, extremely harmful effects = 7).

(3) Are these techniques old or new? (very old =
1, very new = 7).

(4) How dangerous do you think these techniques
are to the environment? (not at all dangerous =
1, extremely dangerous = 7).

(5) How dangerous do you think these techniques
are for future generations of New Zealanders?
(not at all dangerous = 1, extremely dangerous
= 7).

(6) How acceptable to your ethnic group are the
following techniques? (not at all acceptable =
1, extremely acceptable = 7).

(7) How acceptable to your religion are the follow-
ing techniques? (not at all acceptable = 1, ex-
tremely acceptable = 7, or not applicable).

(8) How much do you feel that you know about
risks associated with these techniques? (risks
not known = 1, all risks known = 7).

(9) How much do you think that scientists know
about risks involved in the use of these produc-
tion techniques? (risks not known = 1, all risks
known = 7).

(10) Are you concerned about risks from these


