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Abstract: The role of intrinsic and extrinsic ethical values as determinants of farmers’ adoption decisions of genetically 

modified (GM) crops is reviewed based on 17 scientific papers publish between 1999 and 2006 in nine countries. In these 

studies, intrinsic values received less attention than extrinsic values as contributors to adoption decisions. The natural-

ness/unnaturalness concept featured only in one qualitative study. Farmers in most countries were generally very knowl-

edgeable about issues related to GM food safety, environmental and agronomic impacts, and animal welfare. In a study 

conducted in New Zealand, farmers intending to adopt GM crops agreed more with the anthropocentric value position 

than other conventional or organic farmers, who tended to emphasize the risks associated with GM crops. This and other 

farmer typologies, produced in four countries on the basis of expressed ethical attitudes toward GM crops and condensing 

around benefit believers, risk perceivers and fatalists, showed recognizable consistency between countries. Thus conven-

tional farmers are far from being a homogeneous group in regard to their attitudes toward GM crops. Even those who 

were using these crops for years questioned and evaluated their decision continuously. Despite the expressed ethical con-

cerns, economic and market considerations tended to figure as the most prominent determinants of intended or realized 

adoption/rejection decisions. The stability/changeability of farmers’ ethical values in the course of the innovation-

adoption process is discussed. The term ethical compatibility is suggested to be included in the list of innovation attributes 

as used according to the adoption perception paradigm of innovation diffusion research.  
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INTRODUCTION 

 The five major aspects of biotechnology ethics are (i) 
food safety, (ii) animal welfare, (iii) environmental impacts, 
(iv) social consequences, and (v) the naturalness/ 
unnaturalness issue [1, 2]. In the past decade several authors 
have considered the ethics of biotechnology in agriculture, 
especially the development, adoption and regulation of 
transgenic crops [1, 3-13]. In their survey of the multitude of 
academic papers concerning the ethics, economics and social 
impacts of genetically modified (GM) crops, White and 
Veeman [14] included only five papers linked with the word 
farmer or grower. Such absence of the farmer perspective 
from the ethical discourse of biotechnology has been noted 
also by Mauro and McLachlan [15] and Hall [16]. A com-
mon argument about consumer choice is that they must not 
be put in a position where they are unable to apply their own 
values in choosing whether to eat the products of biotech-
nology [17]. Such arguments are less frequently expressed 
about conventional farmers. 

 The farmer’s perspective on the ethics of adopting new 
technologies was addressed by Mepham [18] and Gesche 
and Haslberger [19] in developing tools for policy-makers  
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investigating the consequences to different stakeholders of a 
particular technology. In the ethical tool [19], the farmers’ 
perspective on the adoption of GM crops included the fol-
lowing: income security and sustainable agricultural prac-
tices (the beneficence principle), dependence on the strate-
gies of biotechnology corporations and loss of traditional 
landraces (the non-maleficence principle); fair treatment in 
trade and law, as well as respecting local values and tradi-
tions (the principle of justice and fairness); and freedom to 
adopt or not to adopt the new technology (autonomy, choice 
and self-determination, i.e. respect toward autonomy). This 
is a fair start, but fails to convey the personal experience of 
the complexity of the combined technical, ethical, social, and 
business environments in which a farmer makes the decision 
whether to adopt or reject GM crops [20-22]. 

 Farmers are potentially subject to influence from both 
sides of the GMO (genetically modified organism) debate: 
encouraged by the agrobiotech industry to adopt the new 
technology, targeted by protest groups intent on destroying 
crops, and facing potential consumer and supermarket rejec-
tion of GM food [16]. In this tug of war, the farmer tries to 
meet and respond to the demands of agricultural, environ-
mental, business and consumer ethics, often constrained in 
his ethical choices by the economic challenges created  
by industrialized agriculture [21, 20, 23]. In the midst of all 
this, the conventional farmer’s individual and socio-cultural 
identity is challenged. The concept of a good farmer still 
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revolves around the productivist paradigm, the myth of the 
garden (i.e. the farmer as steward responsible for the land 
and the tended landscape), hard work, and the doctrine of 
grace [24-26]. Gasson [27], Willock et al. [28] and Schoon 
and Te Groetenhuis [29] are referred to for original studies 
and Garforth and Rehman [30] for a review on general values 
of farmers. Often, the farmer finds himself defending his occu- 
pation. Whereas, the general public in Europe sees the three 
main responsibilities of farmers as (i) supplying the popula-
tion with healthy and safe food; (ii) protecting the environ-
ment; and (iii) supplying the population with a diversity of 
quality products – and all this for reasonable prices [31]. 

 The aim of this paper is to review the literature accumu-
lated during the last 10 years on ethical issues of GM crops 
from the farmer perspective. We are particularly interested 
whether ethical values, either intrinsic or extrinsic, guide the 
adoption/non-adoption decisions of farmers. The review fo-
cuses on conventional farmers in developed countries, but 
studies contrasting conventional and organic farmers are 
used when available. We start by introducing the concepts of 
intrinsic and extrinsic values, then give a short overview of 
general values of farmers to build the framework in which 
intrinsic and extrinsic ethical values are considered as partial 
determinants of farmers’ perceptions and attitudes toward 
GM crops. The Theory of Reasoned Action and the Theory 
of Planned Behavior are briefly introduced to illustrate how 
the antecedents of value-derived (and other types of) behav-
iour are elicited from individuals. Finally, we try to provide 
answers to two research questions on the basis of the 17 pa-
pers that were chosen as the material for this review: 1) to 
what extent are farmers guided by intrinsic and extrinsic 
values, leaving aside for the moment economic and financial 
considerations, in deciding whether to adopt GM crops; and 
2) do the available studies reveal anything about the extent to 
which the principles of beneficence, non-maleficence, fair-
ness and justice, and choice and self-determination are real-
ized in the practice of farmers’ using of GM crops? 

INTRINSIC AND EXTRINSIC ETHICAL VALUES 

 Renner [32, p. 17] defines values as cognitive constructs 
that explain an individual’s preferences in life goals, princi-
ples, and behavioural priorities. Values are formed and 
modified by an individual’s experiences over her lifetime 
[33]. Their antecedents can be found in biology, race/ 
ethnicity and gender, social structure (occupation, education, 
within-nation value systems, family characteristics, age co-
hort, and religion) [34]. People may not be aware of explicit 
reasons for the values they hold, but despite this they have 
implicit beliefs that contribute to value importance [35] in 
[30, 34].  

 The ethical problem facing a farmer is whether to adopt 
or reject GM crops considering the nature of the technology 
and knowledge of its relative benefits and risks. In ethical 
sense, the farmer is faced with a decision-problem [36, p. 30] 
where the ethical principles and values possessed by the 
farmer may suggest to him more than one alternative choice. 
Chouinard et al. [37], after reviewing the literature on utility 
and behavioral economics, conclude that it seems reasonable 
to assume that both egoistic-financial and social-moral fac-
tors may influence production decisions of farmers. In fact, 
they propose a model of three types of farmers that differ in 

their motivation toward adopting environmentally benign 
farming practices: those motivated by profit-maximizing, 
ego-utility maximizers, and a blend of ego- and steward-
utility maximizers. Thus farmers may be motivated by both 
self and social interests when it comes to selecting farming 
practices. Much of the literature has sidestepped a systematic 
integration of self-interest and social goals, either by assum-
ing that only profits matter, or by adding social and steward-
ship factors in an ad hoc way [37]. Such attitude seems to 
prevail also about conventional farmers’ motivations regard-
ing their adoption of GM crops.  

 The farmer’s manifest behaviour (i.e. decision regarding 
GM crop adoption) is the product of his decision-making 
process that is relative to his value orientation [38]. A deci-
sion-making problem includes both economic, technical, 
social, political and ethical issues (see [33]). Of these, the 
economic, technical and social domains are included, in one 
form or another, in the determinants of the innovation-
decision process illustrated by Rogers [39] (p. 170). The 
explicit ethical (and also political) dimensions are, however, 
lacking from the model. Fritzsche [33], in his graphical 
model, opens up the ethical decision-making dimension and 
shows how the initial influence upon decision-making stems 
from the individual’s personal values of either instrumental 
(extrinsic) or terminal (intrinsic) in nature, and how these 
values are modified by several factors during the decision-
making. The model is developed for the sphere of business 
ethics, where, of course, also farmers, as entrepreneurs, be-
long. In professional life external forces can mediate or alter 
personal values in decision-making [33]. Although a per-
son’s value system ranks values according to their relative 
importance to the individual [40], in a situation of con-
strained choice individuals may end up making trade-offs 
between their values [20, 23, 30]. Thus ethics, as practiced 
by farmers when facing an ethical problem, are not necessar-
ily stable but are influenced by situational factors. Hendrick-
son and James [20] emphasize the understanding of the situ-
ational components that influence farmers’ ethical behaviour, 
as farmers’ activities influence society’s access to such im-
portant public goods as good, safe food, and clean environ-
ment. 

 Ethical values are basic convictions about what is mor-
ally right and wrong, good and bad [41]. The intrinsic values 
have a central position in ethics [42]. Intrinsic values are 
ends in themselves, i.e. pursued for their own sake. The in-
trinsic value of something is said to be the value that that 

thing has “in itself,” “for its own sake,” “as such,” or “in its 
own right.”[42]. For example, the intrinsic value of plants 
indicates that a plant is ethically relevant and has a value in 
its own right, independent of its instrumental, or extrinsic, 
value to humans [43]. The intrinsic value attributed to envi-
ronmental goods (e.g. a nature habitat) is associated with 
such attributes as nonsubstitutibility (uniqueness), irreversi-
bility (replication of the specific commodity is impossible if 
it is destroyed), feelings of sentimentality, and a sense of 
moral obligation [44]. Thus a nature habitat can be valued 
because of characteristics it possesses in its own right, not 
because a walk in the forest or in a bog is enjoyable for a 

human being. Intrinsic values can be further categorised to 
high and low values and strong and weak values, for exam-
ple. High values are values that are attributed to things that 
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make life flourishing (such as friendship); low values are 
connected to more basic issues. Strong values are typically 
attributed to things necessary for decent life (such as not 

having pain), whereas weak values are less important in this 
manner. Interestingly strong values are often low values and 
weak values are high values. Since food production contrib-
utes into feeding people it seems to be somehow associated 
with strong and low values – and even more clearly with 
extrinsic values. Nevertheless, as views about good food and 
the way it is produced are connected to many intrinsic values 
including fairness, health, pleasure etc., ethical questions 
about food production may also concern high values. The 
antithesis of naturalness/unnaturalness, for example, is cen-
tral in the sphere of high intrinsic values in the arguments of 
GMO opponents [1] (p. 183-184). According to Siipi [45], 

the terms natural/unnatural are ambiguous, and rather than 
discussing naturalness and unnaturalness in general, the dif-
ferent forms of (un)naturalness should be the focus of dis-
cussion. On the other hand, it can be asked why something 
that is unnatural should be considered as being also unethi-
cal? [17].  

 Comstock [1] lists 14 ways that opponents of genetic 
engineering (GE) and GMOs have used when defending 
their position on GE of plants, animals, and foods being un-
natural. This can mean playing God, arrogating historically 
unprecedented power to ourselves, exhibiting arrogance, 
hubris, and disaffection, messing up with the essence of liv-
ing beings by crossing species boundaries, changing telos, or 
end, of an a individual, commodifying life and disrespecting 
life by e.g. patenting it, and disrupting the integrity, beauty, 
and balance of creation. Intrinsic objections typically rely on 
ethical claims that do not fall into an overlapping consensus, 
and the same concerns their rejection, according to Seifert 
and Hedemann [46]. Intrinsic objections thus cannot be ap-
pealed to in justifying e.g. GM food policy, but on the other 
hand public policy concerning GMOs should also not be 
justified on grounds that require the rejection of intrinsic 
objections [46].  

 Extrinsic value is value that is not intrinsic. That which is 
extrinsically good/bad is derivatively good/bad; it is 
good/bad, not for its own sake, but for the sake of something 
else that is good/bad and to which it is related in some way 
[42]. There is a general agreement on the usefulness of the 
distinction between intrinsic and extrinsic values, but the 
difficulty lies in where exactly to draw the line between  
them [47] (p. 114). Especially the distinction between strong 
intrinsic values and extrinsic values is often hard to make. 
Often, the one and same thing can be valued both intrinsi-
cally and extrinsically. When a nature habitat is threatened to 
be destroyed, are we concerned for the habitat’s own sake 
(intrinsic value attributed to the habitat), or because we may 
lose the possibility of walking in that particular habitat for-
ever (extrinsic value attributed to the habitat)? [48]. The latter 
is an anthropocentric, utility-based view on nature. Viewed 
in this light, GM crops have (positive) extrinsic value if they 
bring benefits to the humankind, animals and ecosystems 
(e.g. [49, 50]). The opponents of GMOs tend to argue that 
GMOs have harmful (extrinsic) consequences of basically 
five different general types: i) impact on the environment 
(impacts that could disrupt ecosystem processes, escape of 
rDNA genes to wild plants and weeds via pollen flow, loss 

of GE traits by way of target pest developing resistance to 
them); ii) impact on humans, including food safety; iii) im-
pact on non-human animals; iv) impact on farming commu-
nities in both the developed and developing countries; and v) 
shifting power relations (e.g. the rising importance of com-
mercial interests and multinationals and farmers becoming 
dependent on the GM seeds produced by such companies). 
[1, 17]. The alleged risks of GMOs may threaten things that 
are valued by humans either intrinsically or extrinsically, but 
not all humans share similar values toward the above things, 
or they perceive the relative importance of benefits to risks 
in different ways. For example, unintended ecological con-
sequences of GMOs receive different level of concern in 
Europe and North America. Americans and Canadians have 
not historically associated ecological risks of agricultural 
biotechnology with ethical concern ([17] and references 
therein). The alleged extrinsic risks, i.e. possible unintended 
consequences of GMOs, are anticipated and managed with 
risk analysis comprising risk identification, measurement, 
evaluation, and management. Thompson [17] argues it is 
possible to see all phases of risk analysis as involving ethical 
issues. Value judgments are implicit in attempts to identify 
or decide which consequences are relevant, determine which 
of the possible courses of action should be selected for mod-
elling and analysis, to choose how to treat uncertainties in 
data and modelling, and how to derive and integrate statisti-
cal and subjective probabilities [17].  

HOW ARE VALUES CAPTURED? 

 Values can be understood as a group-level phenomenon 
requiring shared agreement, but they are more typically un-
derstood and measured or captured as an individual-level 
construct [34]. Qualitative studies employ several different 
techniques to elicit antecedents of behaviour (values, beliefs, 
attitudes, intentions) from individuals (see Table 1 for defini-
tions). Qualitative techniques include structured and open-
ended in-depth interviews followed by discourse or content 
analysis, focus group work-shops (for an illustrative exam-
ple, see [51]) or panels with group-laddering interviews and 
content analysis. Such techniques probe into the internal 
structure of participants’ belief systems, and usually leave 
the interviewee much more space to formulate his or her 
ideas than would be possible in a quantitative survey [52]  
(p. 22-23). 

 On the other hand, the quantitative, behavioural approach 
is based on a cognitive construct model involving attitudes 
as the main antecedents of behaviour. Such expectancy-
value-based models of attitude-behavior relationships aim at 
predicting the decision-making behaviour of the studied 
population, or at explaining the non-economic factors which 
contribute to decision-making. In such models, attitude to-
ward a behaviour (e.g. adoption of GM crops by a farmer) is 
itself a function of the value one assigns to the perceived 

consequences of the behaviour (“What follows if I adopt GM 
crops, or decide not to adopt, or postpone adoption, or adopt 
only on a portion of my acreage now?”) and the subjective 
probabilities one attaches to those consequences. In essence, 
the structure of these models reflects the subjective expected 
utility that underpins people’s choices; as such, they are ra-
tional choice models of human behaviour [53]. There are two 
frequently applied theories of this approach, the Theory of 
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Reasoned Action (TRA) and its more advanced version, the 
Theory of Planned Behavior (TBP) [54-56]. According to 
these theories, attitudes are transferred to behaviours via 

intention, the proximal cause of behaviour (Fig. 1). Not all 
attitudes are value-expressive [57], but for cases when they 
are assumed to be, empirical evidence confirms the causal 
link (e.g. [58]). Once the model has been specified and the 
different components operationalized as statements concern-
ing behavioural antecedents and outcomes, respondents’ 
responses toward the statements are captured by question-
naire surveys, whereupon the respondents express their 
evaluation of statements on a Likert-scale (agreement-
disagreement with or favourableness-unfavourableness of 
the stated issue) [59]. 

 Sparks et al. [60] state that attitudes may arise partly as a 
consequence of the outcomes being unknown. This means 
that perceptions of uncertainty about outcomes rather than 
beliefs about particular outcomes might provide the domi-
nant influence on attitudes [60]. For farmers contemplating 
the adoption of GM crops, such uncertainty is one of the 
reasons that accentuates his ethical dilemma: The farmer 
may have to decide about adoption or rejection of GM crops 
before they know enough about all potential benefits and 
risks of the technology. In such a situation farmers are de-
pendent on the information given to them by various sources, 
the trustworthiness of which may be perceived variably by 
the farmer. Attitudes can be assumed to change over time 
when diffusion proceeds, resulting in decrease of uncertainty 
owing to increased experience and knowledge about the 
technology (see [39], p. 20-21). The Elaboration Likelihood 
Model can be used to systematically investigate the impact 
of information on attitude change [59, 61]. 

 TPB has been shown to be efficacious as a predictor of 
intentions and behaviour [54]. The behavioural approach is 
much used in agricultural studies, although not always in a 

valid way [62]. Bredahl et al. [59] reviewed literature on 
attitudinal-behavioral models and modified TPB to include 
components they deemed necessary for studies focusing on 
consumer attitudes regarding GM foods. The same modifica-
tions are probably applicable also for studies on farmers’ 
attitudes regarding GM crop adoption and use. Additional 
components can be added to the model if they influence be-
haviour and beliefs of its outcomes independently of atti-
tudes [59]. Such components include: i)subjective norms that 
incorporate the person’s beliefs concerning what significant 

others (farmer’s family members, other farmers, other 
stakeholders) think about his choices; ii) perceived behav-
ioural control (PBC); iii) self-identity (the global understand-
ing a sentient being has of him or her; as such, this compo-
nent incorporates also personal norms); and iv) the compo-
nent of perceived ethical/moral obligations. Of these compo-
nents, PBC expresses the perceived difficulty that covers 
factors embedded in the person such as skills and abilities to 
realize the (intended) behaviour of interest, and perceived 
control that covers the effect of external factors believed by 
the farmer to influence the degree of personal control over 
the behaviour in question (“Do I get non-GM seeds from 

anywhere if I decide not to plant GM-crops?”). The compe-
tence that a farmer feels he or she has in judging risks and 
benefits of a GM crop in a choice situation is an important 
aspect of PBC [59]. 

 In the TPB model, the importance of the measure of ethi-
cal/moral obligation stems from the ‘social’ context of the 
attitude-behaviour studies. In other words, behaviours may 
not be of a purely self-interested nature unlike predicted by 
the original TPB model, but decision-making may be driven 
also by a sense of ethical obligation and self-identity, in con-
trast to being driven by only attitudes that are deemed to 
stem from behavioural beliefs and outcome evaluations (e.g. 
[63]). For example, individuals may want to preserve a natu-

Table 1. Definitions of Key Cognitive Constructs of the Behavioural Approach to Elicit the Antecedents of Behavior 

Term Definition Reference 

Value Enduring beliefs that specific modes of conduct or end-state of existence are personally or socially 
preferable to some opposite or converse modes of conduct or end–states of existence. 

Criteria that people use to select and justify actions and to evaluate events  
and themselves, as well as other people. 

[38] 
 

[40], p. 551 

Perception A way of conceiving something. 

Perception is the way people organize and interpret the world around them  
in order to give meaning to their surroundings. 

http://wordnetweb.princeton.edu/
perl/webwn?s=perception 

[41] 

Belief Conviction that tends to originate from values but is not necessarily always  
based on reflection and conscious objective thinking. 

Any cognitive content held as true. 

[30] 

http://wordnetweb.princeton.edu/
perl/webwn?s=belief 

Attitude Favourable or unfavourable disposition susceptible to transient influences.  

A complex mental state involving beliefs, feelings,  
values and dispositions to act in certain ways. 

[30] 

http://wordnetweb.princeton.edu/
perl/webwn?s=attitude 

Intention An anticipated outcome that is intended or that guides your planned actions. http://wordnetweb.princeton.edu/
perl/webwn?s=intention 

Goal The state of affairs that a plan is intended to achieve and that (when achieved)  
terminates behavior intended to achieve it. 

http://wordnetweb.princeton.edu/
perl/webwn?s=goal 

Objective The goal (aim) intended to be attained (and which is believed to be attainable). http://wordnetweb.princeton.edu/
perl/webwn?s=objective 
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ral resource for moral or other motives even if they know 
that they will never receive direct consumption benefits (use 
value) from it [37]. The independent impact of perceived 
ethical/moral obligation on behavioural intentions has been 
verified for intentions with regard to GM foods [60]; see also 
[56] (p. 199-200); [63]. However in two other studies this 
ethical component was deemed not to influence behaviour or 
intentions directly, but as an antecedent of attitudes [53, 64]. 
Where in the model this component should be positioned 
may depend, for example, on what behaviour is in question 
and how other components have been operationalized [53, 
60]. 

 Where should intrinsic and extrinsic values expressed by 

the respondents toward the outcomes of the behaviour of 
interest be included in the model? We could not find any 

studies where this question was dealt with explicitly. An-
other question is whether intrinsic and extrinsic values can 

be incorporated in the one and same ethical/moral compo-
nent, or whether they must be split indifferent components. 

Sparks et al. [60] in their study of consumer attitudes toward 
GM foods suggest that respondents’ ratings on the measures 

of perceived ethical obligation may have been made as a 
proxy for instrumental considerations not provided for in the 

belief statements that were presented to subjects. This sug-
gests that at least partly, the extrinsic values contributing to 

behavioural intentions may be incorporated in the statements 
describing the beliefs of the outcomes of the behaviour in 

question. Whereas other perceived ethical obligations (for 
example, in relation to "playing God" or "tampering with 

nature" with GMOs) may not be consequentialist or out-
come-oriented in this way [60] and should be placed  

elsewhere (the self-identity component perhaps, or the  
component of ethical/moral obligations).  

 Bredahl et al. [59] suggest several modifications to the 

original TPB model for studying consumer attitudes toward 
GM food and attitude change. They propose that a distinc-

tion between different outcome types be made, as it may be 

that the beliefs underlying attitudes vary in strength depend-

ing on which outcome type the person has in mind. The  

beliefs underlying attitudes should be explicitly related to 

key outcome types so that the influences of each group on 

overall attitudes can be assessed. Beliefs about the risks and 

benefits of genetic engineering are important determinants of 

attitudes and it is recommended that an explicit distinction 

between beliefs of risks and beliefs of benefits associated 

with the application of genetic engineering should be made 

[59]. 

THE ROLE OF INTRINSIC AND EXTRINSIC  

VALUES IN FARMERS’ DECISION-MAKING  

REGARDING GM CROPS: A LITERATURE REVIEW  

Collection of Material and General Overview of Farmer 
Attitudes Toward GM Crops 

 The collection of the review material was started using 

the following search words and phrases in ISI Web of Sci-

ence, CAB Abstracts, and Google Scholar: farmer/grower 

ethics; ethics + transgenic crops /biotechnology /genetically 

modified crops /gmo crop; farmer/grower ethics + geneti-

cally modified crop/gmo/transgenic crop /biotechnology; 

farmer/”grower + attitude/perception/belief/intention + ge-

netically modified crop/gmo/transgenic crop /biotechnology. 

Further searches were based on reference lists of found  

papers, and on papers citing found papers and, again, the 
reference list of the former. This searching procedure,  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (1). Schematic representation of the Theory of Planned Behaviour and its components influencing intention and/or attitude. Adapted 

from Garforth and Rehman [65]. The ethical/moral obligation component and self-identity component have been shown to influence  

intention either directly or via attitude (dashed lines) (see text for references). 
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complemented with ad hoc searches using various combina-

tions of the above search words, yielded a total of 17 papers 

that reported studies in which farmers’ values, beliefs, per-

ceptions, attitudes and behaviour with regard to the adoption, 

use and acceptability of GM crops either been surveyed us-

ing structured questionnaires or qualitative interviews, or a 

combination of both methods. In terms of serving as guides 

to farmers’ values on GM crops, the methodological rigour 

of the studies varied considerably (Table 2).  

 Table 3 presents an overview on the willingness of farm-
ers to adopt GM crops as percentages of farmer respondents. 
This is just a starting point to show the variability in farmer 
attitudes, because yes-no responses give no indication 
whether ethics were involved in generating the responses, or 
whether they reflect mere economical, technical, political 
and social value positions. This table suggests that experi-
ence increases farmers’ willingness to use GM crops and 
reduces the farmers’ uncertainty to adopt. Such a trend is in 

accordance with the innovation diffusion theory which states 
that uncertainty diminishes over time through the acquisition 
of experience and information [39, 80]. In Ohio, Napier et al. 
[73] reported that experience and information significantly 
increased the acceptance of GE of plants by rural inhabitants 
compared to urban citizens. In Illinois, farmers with experi-
ence in growing GM crops were more likely to agree upon 
benefits and ethicality of biotechnology in both plant and 
animal production [79]. Thus experience may count as a 
necessary, but apparently not as a sufficient condition for 
improved attitude toward GM crops. Mauro et al. [75] report 
that the Canadian farmers’ experience on herbicide tolerant 
canola did not prepare ground for their acceptance of 
Roundup Ready wheat (RRW). The reasons for rejecting 
RRW were pragmatic in contrast to consumers who tend to 
evaluate the desirability of biotechnology according to ide-
ology and concern regarding human and environmental 
health [75]. 

Table 2. Papers Included in the Review. Pre/Post = Study was Conducted Before/After GM Crops were Available for Growing. 

QQS=Quantitative Questionnaire Survey 

Year of Study Country (State) Methodology. Theoretical Approach for Eliciting Values, Perceptions,  

Attitudes, or Intentions. Data Analysis 

Reference 

1999 pre  AU QQS, 193 respondents. No theory explicitly stated. Regression, Chi-square test, correlation. [66] 

1999 pre NO QQS, 430 organic and 383 conventional farmer respondents. No theory  
explicitly stated. Binary logistic regression. 

[67] 

2000 pre NZ QQS, 656 respondents. None eplicitly stated, Theory of Reasoned Action is implied. t-test. [68] 

2002 pre NZ QQS, 115 respondents. Theory of Planned Behavior. t-test, correlation, MANOVA.  [69] 

2002 pre US (WA) QQS, 598 respondents (109 organic, 489 conventional). Libertarian,  
utilitarian and virtue traditions of ethics. Cross-tabulation. 

[70] 

2002 and/or 
afterwards post 

ES Qualitative techniques, 22 group and individual in-depth interview with farmers.  
Action research approach. Discourse analysis.  

[71] 

2002-03 post CA Mixed methodology with a QQS, 370 survey respondents, 15 in-depth face-to-face  
and 74 telephone interviews. Risk perception theory is suggested by the  

research approach. Correspondence analysis. 

[15] 

2003 post US (MO) Ethnographic open-ended interviews with two dozens of conventional farmers. No theory  
specified. Overall impressions on the content of the interviews. 

[72] 

2003 post US (OH) QQS, 902 respondents (43.7% farmers). Selected components of classical diffusion model  
and risk perception theory. Structural equation modelling. 

[73] 

2003 pre AU QQS, 71 respondents. Innovation adoption model. Discriminatory power scores. [74] 

2004 pre CA QQS, 1566 respondents. No theory explicitly stated, the research approach implies risk  
perception theory. Factor analysis; qualitative data was coded and any emerging  

themes identified were matched with quantitative findings. 

[75] 

 

2004 pre IN 100 face-to-face interviews with open- and close-ended questions. Risk perception theory that 
included a component of moral aspects of the risk. Thematic content analysis. 

[76] 

2005 post US (IL) 20 open-ended interviews, QQS of 200 adopters and non-adopters of Roundup Ready soya. No 
theory explicitly stated, but risk perception theory is implied. Discourse analysis (interviews), 

ordered logistic regression (mail survey). 

[77] 

 

2005 pre GB (Scotland) QQS using Q-methodology, face-to-face interviews, number of respondents not given. Analysis 
with PQ-Method (correlation, factor analysis, varimax rotation) 

[16] 

2005 pre SE QQS, 685 respondents. No theory explicitly stated. Correlation analyses, non-parametric tests, 
detrended correspondence analysis, principal component analysis.  

[78] 

2006 post US QQS, 692 respondents. Descriptive ethics. Principal component analysis. [21] 

Between  
2003-05? post 

US (IL) QQS, 134 respondents. No theory explicitly stated, adopter perception paradigm  
with ethical compatibility as an attribute of the innovation is implied.  

Chi-square tests, factor analysis, binary logistic regression. 

[79] 
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Role of Intrinsic Values in Adoption Decision-Making 

 Only few papers inquired into the intrinsic values of 
farmers regarding GM crops. Fairweather and Campbell [68] 
studied the intrinsic environmental beliefs of New Zealand 
farmers by contrasting organic, conventional and GE intend-

ing farmers. The two former groups had an unfavourable 
attitude towards GE, the organic farmers slightly, but not 
significantly, more so. The latter are committed to intensive 
production methods for which GM crops are potentially im-
portant. Farmers were presented with four value positions: 
anthropocentrism, deep ecology, ecofeminism and ecocen-
trism, and were asked to provide responses to a number of 
operational statements expressing these value positions. The 
three latter value positions all place intrinsic value on nature, 
whereas anthropocentrism values nature only because of 
material or physical benefits it can provide for humans. Al-
though there were no clear qualitative differences in the in-

trinsic value positions of New Zealand farmers towards na-
ture, the importance placed on those values varied between 
organic, conventional and GE intending farmers. All farmer 
types agreed at least somewhat with the anthropocentric 
viewpoint. Organic and conventional farmers embraced the 
ecofeminist position to a similar degree, whereas GE intend-

ing farmers agreed less to its principles. The positions of 
deep ecology and econcentrism were valued differently by 
all three farmer groups. GE intending farmers were con-
cluded to express sensitivity to their environment, but not 

emphatically, and they rated negative consequences of gene 
technology very unlikely as opposed to organic farmers. 
Their tactic appeared to be to wait until GE products emerge 
as a revolutionary technological fix to deal with environ-
mental issues [68]. Such expectations are in stark contrast to 
the attitude of Norwegian farmers – representing mostly 
small scale farming – who disagreed very strongly with the 
statement that gene technology might solve future environ-
mental problems in agriculture [67]. 

 Overall, New Zealand organic farmers exhibited a higher 

level of sensitivity to nature than conventional or GE intend-

ing farmers [68]. Earlier studies have shown that there are 

differences in the attitudes and beliefs of organic and con-

ventional farmers towards nature, conservation and the role 

of farmer as a caretaker of the land (e.g. [26, 84-86]). Such 

differences may stem from different ethical convictions 

about life in general which, in turn, determine technological 
choices in general and the use of GM crops in particular. In 

the US (WA), organic farmers were more likely than con-

Table 3. Farmers’ Interest States Regarding Adoption or Consumption of GMOs in Selected Countries in Pre- and Post-Release 

Situations 

Country: Intention Regarding GMOs, Pre- or Post-Release 

Situation 

% Yes (Agree) % Neutral/  

Doesn’t Know 

% no (Disagree) Reference 

CA: Would adopt Roundup Ready wheat? pre-release not given not given 89.8 [75] 

SE: Would adopt? Insect resistant crops, pre-release 12.7 30.6 56.7 [78] 

NZ: Would purchase GM food for consumption? pre-release 17 40 45 [69] 

AU: Would grow GM canola? pre-release1 19 36 45 [81] (referred  
to in [74]) 

NZ: Would adopt? Crop not specified, pre-release 25 34 41 [69] 

AU: Would accept? Pork with human gene, pre-release 25 13 62 [66] 

AU: Would accept? Tomato with fish gene, pre-release 30 15 54 [66] 

US (WA), farmers with organic crops: Would adopt?  
(crop not specified) , pre-/post-release1 

30.2 29.7 40 [82] 

AU: Would grow GM canola? pre-release 37 0 63 [74] 

US (WA): Would adopt? (crop not specified) pre-/post-release1 41.8 32.7 25.5 [82] 

ES: Would adopt Bt-corn? post-release 56 not given not given [83] 

AU: Would accept? Better tasting tomato/blue rose /cheese 
produced with modified enzymes, pre-release 

47-58 14-16 27-36 [66] 

AU: Would accept? Herbicide resistant wheat, pre-release 63 14 23 [66] 

US (OH): Is it ethically acceptable to genetically modify plants? 
(crop not specified), post-release 

64.3 17 18.7 [73] 

AU: Would consume flour of higher-yielding/pest  
resistant/herbicide resistant GM wheat? pre-release 

71 12 17 [66] 

AU: Would accept ? Blowfly resistant sheep, pre-release 72 11 16 [66] 

AU: Would grow of higher-yielding/pest resistant/herbicide 
resistant clover or lupin? pre-release 

62-84 6-14 11-23 [66] 

US (IL): Will plant next year? (crop not specified), post-release 92.5 0 7.5 [79] 

1At the time of the survey, GM corn, soybeans, cotton and potato were available, but these crops were grown only to a very limited degree in WA; the study therefore measured 
farmers’ hypothetical interest in GM crops.  
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ventional growers to evaluate environmental policies accord-

ing to values that incorporate concerns beyond their individ-

ual economic interests. Interestingly, those organic growers 

who expressed willingness to try GM crops resembled con-

ventional growers in several variables measuring attitudes 

towards consumer concerns of GM crops, environmental 

issues and importance of economic factors in farmers’ pro-

fessional lives. Overall, however, organic growers were typi-

cally more communal and consequential in their value orien-
tations than conventional growers who tended to be on the 

libertarian side [70].  

 James [72], after conversations with Missouri farmers 
facing serious economic pressures, concluded that the ethical 
challenges of farmers seemed to be more behavioural than 
philosophical. In Scotland, Hall [16] collected over 700 
statements regarding GM crops from farmers by using 13 
open ended questions. Only one of the 48 statements selected 
to be representative of the initially collected 700 statements 
was of the form of an intrinsic value statement (“If only 
‘natural’ genes are added to GM plants then it’s ok but if it 
involves using genes from a different species then it is not 
ok”). This was the only explicit unnaturalness argument  
that was directly observable in the 17 reviewed studies. The 
scarcity of such statements is likely because the researchers 
did not explicitly ask farmers’ about their naturalness/ 
unnaturalness perceptions regarding GM crops! Thus it  
appears at this stage that the most urgent issues that spring  
to farmers’ minds when asked about GM crops do concern 
economic, practical agronomic and marketing issues instead 
of the intrinsic and extrinsic ethical values projected onto its 
consequences. 

Role of Extrinsic Values in Adoption Decision-Making 

 Most papers acknowledged farmers’ high level of knowl-
edge and awareness of both potential health as well as envi-
ronmental externalities of GM crops. This was true regard-
less of in which country the study was conducted, with only 
one pre-release exception. Chong [76] studied whether the 
moral aspects of risk figure in Indian farmers’ perceptions of 
Bt eggplant, and whether economic benefits outweigh per-
ceived risks in a pre-release situation. According to [76], 
none of the 100 interviewed farmers mentioned moral envi-
ronmental or ecological concerns as an issue when consider-
ing the acceptability of the new crop. Chong [76] concluded 
that the risk models used in developed countries may not be 
appropriate for developing countries where economic bene-
fits are more salient than moral concerns to producers. In the 
Indian context, eggplant farmers readily perceived health 
benefits from the use of Bt-eggplant owing to reductions in 
pesticide use. If not adopting the new technology means put-
ting up with a high level of negative economic or health im-
pacts, even quite risky technologies may be normatively ac-
ceptable to users [87]. Moral notions concerning a particular 
technology may not be universally important, and can be 
modulated by socioeconomic conditions [76]. 

 In the developed countries, conventional farmers partici-
pating in the studies tended to express attitudes inferring 
economic values, particularly farm-level utility, as their first 
and foremost criteria for adopting GM crops. In Western 
Australia, canola growers were more likely in their inten-
tions to plant GM canola if non-GM canola did not sell at a 

premium price or if yield advantage of the GM crop was 
anticipated. On the other hand, in addition to the economic 
and market access factors, the growers’ decision to adopt 
GM canola depended also significantly on their attitudes 
toward risks: cross pollination with non-GM crops or weeds, 
and perceived need of more research into GM canola. Even 
in the scenario of ensuring yield advantage of GM canola 
and certainty of no price premium for non-GM canola, 
grower attitude regarding GM canola as being “bad for the 
environment” was still among the significant determinants of 
adoption intentions. In conclusion, growers were aware of 
the potential risks that might ensue to the greater community 
from GM canola, but still, the major decision factors were 
economic despite that concerns of ethical nature were com-
monly expressed [74]. McDougall et al. [66] arrived at simi-
lar conclusion regarding pulse growers in Western Australia. 
In New Zealand, farmers appeared to welcome any devel-
opment that holds the prospect of improving their business, 
but their intentions were nevertheless dependant upon the 
realisation of relevant benefits and evidence of acceptable 
risk from the use of GM crops, in addition to market accept-
ability and on-farm profitability [69]. The New Zealand 
study was the only one employing the Theory of Planned 
Behavior in its strict sense to detect changes in farmers’ atti-
tudes toward GM crops, but only using attitudes, intentions 
and actual behaviour as components in the model. The out-
comes of behavioural beliefs included improved better qual-
ity food, increased food production, enhanced economic 
growth, new risks to public health, adverse effects on future 
generations, damage to ecological systems, and personal 
risks. Of these, the likelihood of GM crops contributing to 
enhanced economic growth and increased food production 
were both perceived to be higher in the 2002 resurvey than 
in 2000, and the likelihood of ecological damage resulting 
from the use of GM crops was perceived to have decreased. 
In addition, fewer farmers agreed in 2002 that New Zealand 
should become GE free. As both the initial survey and the 
resurvey (with same respondents) were done in a pre-release 
situation, no meaningful changes in overall attitudes and 
intentions were detected. On the other hand, farmers in fa-
vour of organic methods appeared to simply reject gene 
technology in both surveys, considering it incompatible with 
organic farming [69]. 

 In Canada, the majority of GM canola farmers were 
pleased with the benefits of the crop: ease of farm and weed 
management, higher yields, and saving time. Among the 
risks, those related to farmer’s economy, particularly the loss 
of markets, and corporate power issues regarding intellectual 
property rights of GM seeds were perceived to be the most 
important. However, GM volunteer plants, gene spread, her-
bicide resistant weeds, problems with seed saving and dam-
age to non-target species were also perceived as important 
risks. An important finding was that higher risk perception 
was associated with growing HT canola over multiple years 
[15]. This was in contrast to results obtained by Chimmiri  
et al. [79] in the US where the experience of growing GM 
corn or soybean increased farmers’ perception of the ethical-
ity of growing such crops. Interestingly, the experiences of 
benefits perceived to be related to growing HT GM canola 
did not transfer to Canadian farmers’ positive attitudes  
regarding HT wheat [75]. Perceived risks of HT wheat  
were ranked higher than benefits and were associated with 
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previous experience with GM canola plus a strong belief in 
the importance of community and environment. Among the 
factors condensing farmers’ risk perceptions of GM wheat, 
the factor named “contamination impact” accounted only  
for 4.1 % of variance compared to the 88.2 % of the market 
impact factor. Thus environmental impacts did figure in 
farmers risk perceptions but their role was small compared to 
market factors [75].  

 According to the study by Mauro et al. [75], Canadian 
farmers resented the secrecy of the test locations of GM 
wheat which could expose their non-GM wheat fields to pol-
len contamination. Such secrecy can be seen as disrespect to 
farmer autonomy and to their right to access of information 
in a situation where potential pollen flow from the test fields 
could contaminate farmers’ fields. Canadian GM canola 
growers also experienced that they got too little information 
from the GM industry and government about pollen and seed 
contamination and problems with volunteers. This implies 
neglect of the farmers’ right to all relevant information con-
cerning the consequences of the new technology [75] and 
emphasizes the climate of uncertainty where farmers must 
decide about the adoption and use of GM crops. Mauro et al. 
[75] concluded that farmers’ practice-based expertise is over-
looked by decision-makers and regulators of GM crops in 
North America, i.e. their experience is not fed back to the 
regulatory and policy system. In the US, Guehlstorf’s [77] 
study of Illinois farmers also concluded that the opinion of 
farmers has not been fully understood by policy planners, 
and that few farmers have ever had to discuss the social, en-
vironmental, and economic consequences of GM crops. De-
spite the fact that the utility or the benefit of the herbi-
cide/insect tolerant GM crops outweighs the uncertain envi-
ronmental risks, Illinois farmers continually questioned and 
evaluated their decision [77]. Whether such concerns ex-
pressed authentic environmental values Guehlstorf leaves 
open. The above situations of ignoring local experience-
based knowledge are comparable to ignoring or denigrating 
of indigenous knowledge systems by change agents in the 
process of innovation diffusion [39] (p. 254-257). Farmer 
autonomy is also at stake in those instances when Canadian 
conventional farmers had to adopt GM canola only because 
their neighbours’ fields inevitably contaminated their fields 
[15]. Spanish farmers of organic maize have experienced 
similar situations. Some had to abandon organic agriculture 
due to pollen flow from their neighbour’s GM maize fields. 
In order to preserve good relationships, organic maize farm-
ers did not always take legal action against the neighbour 
whose GM crop was the source of contamination [71]. 
Whether such dereliction is acceptable is also a moral  
question. 

 Farmers, as both producers and consumers of GM food, 
may have different attitudes of GM crops than consumers. 
Napier et al. [73] surveyed differences between urban and 
rural inhabitants (farmers) in their perceptions of risk of pro-
duction and consumption of GM plants and animals. The 
extrinsic risks considered the most important – over and 
above the risk of loosing global markets for US farm prod-
ucts - were the creation of pesticide resistant weeds and in-
sects, and destruction of beneficial insects. In all risk catego-
ries, rural respondents perceived the risks to be smaller  
compared to the perception of urban respondents. Farmers’ 

greater experience and knowledge level of GMOs was con-
cluded to contribute to the observed difference. Interestingly, 
in Norway the relative attitude of conventional farmers about 
the possibilities of gene technology solving future environ-
mental problems in agriculture was more negative than that 
of conventional consumers in a pre-release situation [67]. 
The Norwegian farmers’ attitude toward GMOs was meas-
ured only with one statement in a country of small-scale ag-
riculture, so it is difficult to say whether the response reflects 
ethical orientations or market concerns. In Australia in the 
beginning of 2000s, farmers’ attitudes concerning the ac-
ceptability of different types of GMOs were similar to those 
of consumers with only two exceptions (blowfly resistant 
sheep and HT wheat [66]. 

 The study conducted by Hall [16] was interesting as she 
used also open-ended questions to prompt farmer attitudes 
and concerns of GM crops in Scotland. Several of the 48 
farmer-originating statements dealt with issues that inferred 
about the extrinsic non-economic value orientations of the 
respondents in regard to environment and human health. 
Based on attitudinal differences, farmers were grouped as 
benefit believers, risk perceivers or fatalists. The benefit be-
lievers recognized that the GM technology needs to be 
proven safe and they demonstrated some concern of extrinsic 
safety issues, however farmers in this group were concluded 
to readily adopt GM crops if available. They were relatively 
unconcerned about potential cross-pollination, future risks, 
and impacts on wildlife, and they appeared to support the 
principle of substantial equivalence of GM food. All in all, 
the benefit believers apparently regard GM technology as 
any other agricultural innovation [16]. The perceptions of the 
benefit believers of Hall [16] appear comparable to those 
expressed by the GE intending farmers of [68] in New Zea-
land. In Australia, canola growers could be grouped in pro-
ponents and opponents of GM crops as well; their attitudes 
concerning extrinsic risks of GM crops also diverged along 
the pro- and anti-GMO demarcation line [74]. The risk per-
ceivers, or reluctant adopters as named by Hall [16] were 
very concerned about the potential risks, public reaction, and 
consumer demand and they did not see that the benefits 
would outweigh risks. Farmers in this group were concluded 
to represent reluctant adopters of GM crops. The third group, 
the fatalists, expressed a “what will be will be” attitude to-
wards the larger adoption of GM crops. Overall, the general 
conclusion made by Hall [16] of the Scottish farmers atti-
tudes toward GM crop was that such crops will be no bad 
thing for Scotland, provided there is public acceptance and 
consumer demand, the right balance of benefits and risks, 
and technologically useful solutions. This is a very similar 
conclusion to that reported from New Zealand [69]. 

 Swedish farmers’ attitudes of GM crops produced two 
main groupings of farmers inferring different value positions 
toward the extrinsic consequences of insect resistant GM 
crops. Those in favour of GM crops predominantly displayed 
attitudes inferring economic values and tended to own larger 
farms. These farmers saw the potential of GM crops of re-
ducing both insecticide costs, health risks to the grower as 
well as damage to other organisms compared to insecticide 
use [78]. These farmers’ perceptions appear comparable to 
the GE intending farmers in New Zealand [68] and the bene-
fit believers in Scotland [16]. Those with negative attitudes 
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towards GM crops in the Swedish study held the view that 
such crops provide no benefits and that they could be dan-
gerous for humans and livestock to consume and also harm-
ful to other organisms. The views of benefit and risk per-
ceivers, although contradicting at first glance, imply in fact 
that both groups expressed concern for the environment and 
for the well-being of fellow humans or other species, but 
they seemed to approach the same goal from different value 
positions. For example, the concern for gene flow from GM 
crops to non-GM crops or weeds may arise from economic 
concerns associated with extra costs of segregating GM and 
non-GM crops [78], or it could arise from extrinsic values of 
farmers concerning the effect of GM crops on non-target 
species. Such value divergence/goal convergence has been 
shown also in the context of adopting other technologies [22, 
85]. 

DISCUSSION 

 In essence, the reviewed papers represent implicit at-
tempts to include the dimension of ethical compatibility as a 
perceived attribute of GM crops in studies of their adoption 
and diffusion. Only one of the reviewed papers [74] explic-
itly used innovation adoption/diffusion model as the theo-
retical background. Non-economic values do not figure 
prominently in the innovation diffusion research: the innova-
tion-diffusion model (for a review, see [88]) or the economic 
constraint model [89]. One step towards understanding the 
importance of farmers’ values as a factor contributing to 
innovation adoption is the adopter perception paradigm (see 
[90] for a review). The individual’s perceptions of the attrib-
utes of the innovation affect the rate of adoption [39], p. 223. 
Perceptions are evaluated in reference to some internalized 
system of values or cognitive framework, resulting in a sub-
jective rating of the significance of the innovation’s attrib-
utes [90]. Among innovation attributes, compatibility is of 
special interest in the context of ethics of GM crops. Tradi-
tionally, compatibility is understood as “the degree to which 
an innovation is perceived as being consistent with the exist-
ing values, past experiences, and needs of potential adopt-
ers.” [39, p. 240] Recently, Bunker et al. [91] applied the 
concept of value compatibility in a setting of an organiza-
tion’s cultural values when studying the adoption and im-
plementation of information system. Ethical compatibility 
has traditionally not been used as an attribute of innovations. 
It is not explicitly mentioned as a dimension of the compati-
bility attribute by Rogers [61] or Tornatzky who reviewed 
the role and use of innovation attributes as part of the 
adopter-perception paradigm of innovation diffusion re-
search [90], but as a concept ethical compatibility is emerg-
ing in the GMO debate [92, 93].  

 The study by Chimmiri et al. [79] used a plethora of 
statements many of which could serve also as perceived 
ethical compatibility attributes of GM crops. The dimensions 
of the ethical compatibility attribute of GM crops should 
include both intrinsic and extrinsic value connotations. If 
ethical compatibility were adopted in the repertoire of attrib-
utes describing subjectively perceived characteristic of agri-
cultural (or any other) innovations, the whole definition of 
innovation would deserve a new dimension added to it. Such 
definition is proposed by Costello and Donnellan [94]: “An 
innovation is a human activity resulting in an artefact, idea, 

practice, organization, learning, or information system – per-
ceived to be new by the unit of adoption – that is cognizant 
of the Lévinasian Other. Consequently, ethical issues must 
be considered that affect initiating, implementing, and using 
the innovation together with the associated employment of 
resources.” 

 In the studies reviewed here, extrinsic values associated 
with GM crops as expressed by farmers were dealt with 
more extensively than intrinsic values, and overall, intrinsic 
and extrinsic concerns were usually not explicitly addressed 
as two different value domains. The distinctions between 
different types of intrinsic values (strong vs. weak or low vs. 
high) were not explicitly addressed in any study. Operational 
statements incorporating intrinsic values were included 
hardly at all in the questionnaire surveys to elicit value posi-
tions and attitudes of farmer respondents toward GM crops. 
Because the role of intrinsic values in questionnaires was so 
small, we did not try to distinguish between different types 
of them in our analysis. Nevertheless, the theoretical difficul-
ties in separating between intrinsic and extrinsic were ac-
knowledged partly through distinction between strong, weak, 
low and high values. Differentiating between intrinsic and 
extrinsic values and quantitative surveys cannot necessarily 
reveal the contents of moral judgements toward GMOs as 
explicitly as qualitative interviews. In fact, asking respon-
dents to comment whether they regard GMOs as “ethical” or 
“morally acceptable” reveals very little on what the respon-
dent may be thinking when ticking a Likert-scale box. The 
respondent may consider GMOs unnatural and contradicting 
the course of Nature, or he or she may actually have a form 
of understanding of usefulness or a broader concept of risk 
than the inquirer [95]. On the other hand, in studies on the 
general public acceptance of and attitudes toward GMOs, 
intrinsic value issues are a recurring phenomenon (e.g. [96]). 
Do we, unconsciously, regard conventional farmers as ethi-
cal weathervanes that turn and squeak at the mercy of the 
wind blowing from the direction of consumers? Hardly so 
black-and-white, although market concerns and consumer 
acceptance of GM products do play a crucial role in farmers’ 
decisions concerning the adoption of GM crops.  

 Farmer typologies based on their attitudes toward GM 
crops were produced in several of the reviewed papers and 
there were indications that the grower typologies (based 
principally on extrinsic value orientations of farmers) were 
not totally dissimilar in different countries (UK (Scotland), 
Sweden, New Zealand, and Australia). One paper used as a 
starting point the attitude of farmers toward adoption of GM 
crops and then studied to what extent farmers in the three 
groups agreed about the three value positions presented to 
them [68]. This was an interesting approach and pushes one 
to think why farmer typologies based on general values have 
not been used more often to associate ethical values ex-
pressed about GM crops with general value typologies of 
farmers. Conventional farmers are not a homogeneous 
group, as shown also by studies that aimed at revealing dif-
ferences among farmers towards farming practices [22, 97] 
and sustainability [23, 25]. Farmers’ heterogeneity is ac-
knowledged also in the traditional innovation diffusion stud-
ies focusing on GM crops. For example, the pricing and 
adoption of GM crops cannot be understood if producers are 
seen as being homogeneous [98]. Garforth and Rehman [99], 
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using TPB, typologized UK farmers based on their general 
farming objectives and values and arrived at five distinct 
groups: family orientation, business / entrepreneur, hedonic / 
hobbyist, life-styler, and independent / small farmer. Accord-
ing to the authors [99], these groups were not dissimilar to 
findings in a New Zealand study [100], thus the typology 
produced by Garforth and Rehman [99] may be generaliz-
able to farmers in developed countries, although cultural, 
structural and economic influences cannot be ruled out as 
modifying the typology in different countries. General 
farmer values and farming objectives are likely to be re-
flected in farmers’ management styles [see 85] and strategic 
decisions they make concerning what to grow and how to (or 
whether to) expand and diversify. The adoption of GM crops 
can be considered as either a strategic or a tactical decision at 
the farm level, depending on the goals and values of the 
farmer. Hypotheses could be produced concerning which 
farmer groups (as depicted in [99]) are likely to adopt and 
which are likely to reject GM crops on an ethical basis, and 
which groups are the most likely to adopt or reject these 
crops as a strategic choice and which ones as a tactical 
choice. The farmer typology [99] could be used also as a 
starting point to study to which extent intrinsic and extrinsic 
ethical values influence the innovation-decision process of 
GM crops and whether such values remain stable or change 
with the progress of diffusion of these crops.  

 Did the Illinois GM-farmers consider GM crops ethical 
and beneficial for both local and global consumers because 

the crops were producing on-farm benefits (cf. [79])? Or did 
they have this ethical conviction before adopting GM crops, 
in which case their ethical perceptions contributed to a posi-
tive adoption decision? The term “reluctant adopter” [16] 
implies that one group of farmers incorporates a potential for 
trading –off or changing their values and attitudes toward 
GM crops once enough information becomes available about 
the innovation and innovators and early adopters take the 
technology in use. Some may end up adopting GM crops 
against their will and values also for very “practical” rea-
sons, i.e. due to unavoidable contamination of fields with 
seed or pollen drift from neighbours’ GM fields [15, 71]. 

Some may not be able to resist the irresistible economic 
benefits despite their initial negative attitudes toward bio-
technology! [72] Speaking with a mouth of a conventional 
(industrial?) farmer, Erickson [101, p.90] proclaims: “Grow-
ers will use a technology when it makes sense from the busi-
ness standpoint.”  

 TPB would offer possibilities for studying the change in 
the importance of intrinsic and extrinsic values (and low and 
high as well as strong and weak values) in the adoption deci-
sion at different stages of the innovation-adoption process, 
starting from the pre-release stage. This may be possible 
provided the incorporation of the intrinsic and extrinsic val-
ues in the independent antecedent components describing 

personal values and norms is carefully considered and opera-
tional statements of outcome beliefs equally carefully asso-
ciated with different types of outcomes [cf. [59]). In order to 
capture both the pre-release and post-release situation an-
swers to the above questions should be sought in countries 
where GM crops are not cultivated yet but where their adop-
tion and diffusion is anticipated. 

 The feel that seems to characterize the experience of 
farmers who are using GM crops and who, at the same time, 
are aware of the potential food safety and environmental 
risks - or the debate concerning them - reminds the feel of 
walking on thin ice. Guehlstorf [77] describes how GM-
farmers constantly evaluate and question their decision. 
McDougall et al. [66] state how farmers’ attitudes toward 
GM crops were most positive where a direct benefit to farm 
production was indicated, but nonetheless significant con-
cerns over socio-economic, environmental and human health 
issues were present. Even farmers with high levels of accep-
tance toward GMOs in agriculture may still be moderately to 
extremely concerned about environmental and food safety 
issues. What does it mean – to be concerned but intend to 
adopt nonetheless? And particularly: to be concerned but to 
use the technology nonetheless? In the US and Canada 
where GM crops have been in use for over a decade, many 
farmers have a long-time experience on the feeling of “walk-
ing on thin ice”, accumulating experience of the use of GM 
crops – and ending up realizing that this experience of theirs 
is not fed back to a sufficient degree to the policy and regula-
tion system. Surely the farmers’ possibilities to achieve 
peace of mind depend also on the social and ethical climate 
(societal and moral norms) where they practice their profes-
sion. The farmers in North America probably sleep better 
than those in Europe after making the adoption decision ow-
ing to the difference in the public attitudes towards GM 
crops between these continents. [102-104]. The eggplant 
farmer in India may sleep better after than before adoption, 
because he genuinely will come to believe he made a good 
decision that benefits not only himself but also consumers 
who buy his eggplants [76]. 

 So what about principles of beneficence, non-
maleficence, fairness and justice, and choice and self-
determination seen from the farmer perspective? This review 
revealed that in countries where GM crops have been grown 
for several years, adoption of GM crops is not always a vol-
untary decision anymore due to inevitable contamination 
from neighbour’s fields. Furthermore, the autonomy and 
farmers’ right to get appropriate information of GM crops 
(also after GM crops have been taken in use) and to become 
heard in the policy-making process in issues concerning GM 
crops’ practical use are not being fulfilled to the extent farm-
ers would desire and regard as fair. Ahteensuu and Siipi 
[105], by using the Finnish and European example of the 
procedural shortfalls of public engagement in GMO consul-
tations, take the issue of desirability of two-way information 
flow to a more general level and argue for all citizens’ rights 
to have a genuine possibility to influence societal decision-
making of GMO policies. The current system of public con-
sultation does not offer possibilities for this to a sufficient 
degree. On the other hand, experiential evidence is accumu-
lating that segregation of some GM and non-GM crops is not 
possible despite technical coexistence measures and liability 
schemes. This results, in practice, in promotion of biotechno-
logical agriculture over an organic or conventional non-GM 
agriculture [71]. The behaviour of farmers has also been 
proven quite unexpected in some instances where social val-
ues (respect for good neighbour relations) override legal 
rights to sue neighbouring farmers for GM contamination. 
Such behaviour can lead to new, unanticipated ethical and 
even legal problems. 
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CONCLUSIONS 

 The answer to the first question presented in the Intro-
duction (To what extent are conventional farmers guided by 
intrinsic and extrinsic ethical values in deciding whether to 
adopt GM crops?) appears to be the following: Intrinsic val-
ues – well, we do not know exactly, as the farmers were sel-
dom asked explicitly about their intrinsic values attributed to 
GM crops. Even in the few qualitative studies where farmers 
ethical perceptions were probed into, they were seldom re-
ported to mention intrinsic values explicitly as determinants 
of their decision-making or attitude toward GM crops. When 
farmers’ general value positions toward nature were elicited 
and associated with their intentions concerning adoption of 
GM crops, the GM intending farmers’ value position was 
leaning more toward the anthropocentric conception of na-
ture, suggesting they were judging the pros and cons of GM 
crops on the basis of extrinsic values. Whereas other conven-
tional farmers not so accepting toward GM crops appeared to 
emphasize more also intrinsic values when judging pros and 
cons of GM crops. They placed stronger emphasis of 
ecofeminist, ecocentric and deep ecology conceptions of 
nature. In many instances, economic values tend to override 
ethical concerns when farmers make decisions on the use of 
GM crops, particularly if they see farm- or crop-level finan-
cial benefit of them, but the ethical concerns remain as a 
constant companion of farmers who have adopted GM crops, 
even after years of growing them. At the moment it is not 
known exactly to which extent the values and ethical atti-
tudes possessed by individual farmers toward GM crops are 
stable or whether they change with the progress of the diffu-
sion process and accumulation of information on these crops. 
There is some evidence that perceiving GM crops as ethical 
grows stronger with accumulating experience on their use, 
but opposite evidence is also available and generalizations 
may not be possible over all GM traits, crop species, and 
countries. On the other hand, prolonged use of GM crops in 
some countries has revealed certain agronomic and ecologi-
cal risk issues as well as issues of autonomy and justice that 
were not necessarily anticipated. Thus, as an answer to the 
question number 2 posed in the beginning: there are situa-
tions of using GM crops where the principles of individual 
farmer autonomy as well as that of fairness and justice (see 
[18, 19]) are either threatened or violated. Both GM farmers, 
conventional non-GM farmers and organic farmers expect 
that their experience be taken into account and their voice 
heard when further policy and regulation decisions are made 
of GM crops. 

ACKNOWLEDGEMENTS 

 We thank Gordon Andreiuk for his contributions to  
improving the English of the article and the referees of  
The Open Ethics Journal for their helpful comments. 

REFERENCES 

[1] Comstock G. Vexing Nature: On the ethical case against agricul-
tural biotechnology. Dordecht, NL: Springer 2000. 

[2] Thompson PB. Bioethics issues in a biobased economy. In: Ruse 
M, Castle D. Eds. Genetically modified foods. Amherst, NY, USA: 
Prometheus Books 2002; 68-76. 

[3] Nuffield Council on Bioethics. Genetically modified crops: The 
social and ethical issues. 1999. London: The Nuffield Foundation. 

Available from: URL ‘http://www.nuffieldbioethics.org/fileLibrary/ 
pdf/gmcrop.pdf’. Accessed 24 March, 2009. 

[4] Robinson J. Ethics and transgenic crops. Elect J Biotech 1999; 
2(2): 71-81. 

[5] Altieri M. Genetic engineering in agriculture: The myths, environ-
mental risks, and alternatives. Oakland: Food First 2001. 

[6] Carr S, Levidow L. Exploring the links between science, risk, un-
certainty, and ethics in regulatory controversies about genetically 
modified crops. J Agric Environ Ethics 2000; 12: 29-39. 

[7] Carr S. Ethical and value-based aspects of the European Commis-
sion’s precautionary principle. J Agric Environ Ethics 2002; 15: 
31-8. 

[8] Lacey H. Assessing the value of transgenic crops. Sci Eng Ethics 
2002; 8: 497-511. 

[9] Frewer L, Lassen J, Kettliz B, Scholderer J, Beekman V, Berdal 
KG. Societal aspects of genetically modified foods. Food Chem 
Toxicol 2004; 42: 1181-93. 

[10] Thompson PB. Food biotechnology in ethical perspective. Dor-
decht, NL: Springer 2007. 

[11] Devos Y, Maeseele P, Reheul D, Van Speybroeck L, De Waele. 
Ethics in the societal debate on genetically modified organisms: A 
(re)quest for sense and sensibility. J Agric Environ Ethics 2008; 21: 
29-61. 

[12] Traavik T, Lim LC (Eds). Biosafety first. Holistic approaches to 
risk and uncertainty in genetic engineering and genetically modi-
fied organisms. 2007. Tapir Academic Press. Norway. Available 
from: URL ‘http://www.bch.org.co/bioseguridad/admon/archivos/ 
noticias/biosafetyfirst.pdf#page=107, Accessed 14 June, 2009. 

[13] Thompson PB, Hannah W. Food and agricultural biotechnology: A 
summary and analysis of ethical concerns. Adv Biochem En-
gin/Biotechnol 2008; 111: 229-64. 

[14] White RM, Veeman MM. A Survey of literature on genetically 
modified crops: economics, ethics and society. 2007. Rural Econ-
omy Staff Paper. Department of Rural Economy, Faculty of Agri-
culture, Forestry and Home Economics, University of Alberta, Ed-
monton, Canada. Available from: URL ‘http://ageconsearch.umn. 
edu/bitstream/7380/2/sp070001.pdf’. Accessed 12 June, 2009. 

[15] Mauro IJ, McLachlan SM. Farmer knowledge and risk analysis: 
postrelease evaluation of herbicide-tolerant canola in Western Can-
ada. Risk Anal 2008; 28(2): 463-76. 

[16] Hall D. Identifying farmer attitudes towards genetically modified 
(GM) crops in Scotland: Are they pro- or anti-GM? Geoforum 
2008; 39: 204-12. 

[17] Thompson P. Food and agricultural biotechnology: Incorporating 
ethical considerations. 2000. [A White Paper] prepared for the 
Canadian biotechnology advisory committee project steering  
committee on the regulation of genetically modified foods.  
Available from: URL ‘http://strategis.ic.gc.ca/eic/site/cbac-cccb. 
nsf/vwapj/FoodAgric_Thompson.pdf/$FILE/FoodAgric_Thompson.
pdf’. Accessed 7 June, 2009. 

[18] Mepham B. A framework for the ethical analysis of novel foods: 
the ethical matrix. J Agric Environ Ethics 2000; 12: 165-76. 

[19] Gesche AH, Haslberger A. Global modern food biotechnologies: 
risks and benefits of using an ethical matrix for participatory,  
holistic developments of policy and practice: 2005: United  
Nations/Queensland Government International Conference on  
Engaging Communities, 14-17 August 2005, Brisbane, QLD. 12 p. 
Available from: URL: ‘http://eprints.qut.edu.au/4558/1/4558.pdf’. 
Accessed 14 June, 2009. 

[20] Hendrickson MK, James HS Jr. The ethics of constrained choice: 
How the industrialization of agriculture impacts farming and 
farmer behaviour. J Agric Environ Ethics 2005; 18: 269-91. 

[21] James HS Jr, Hendrickson MK. Perceived economic pressures and 
farmer ethics. Agric Econ 2008; 38: 349-61. 

[22] Michel-Guillou E, Moser G. Commitment of farmers to environ-
mental protection: From social pressure to environmental con-
science. J Environ Psychol 2006; 26: 227-35. 

[23] Stuart D. Constrained choice and ethical dilemmas in land man-
agement: Environ quality and food safety in California agriculture. 
J Agric Environ Ethics 2009; 22: 53-71. 

[24] Silvasti T. The cultural model of “the good farmer” and the envi-
ronmental question in Finland. Agric Hum Values 2003; 20(1): 
143-50. 

[25] Burton RJF. Seeing through the ‘Good Farmer’s’ eyes: Towards 
developing an understanding of the social symbolic value of ‘pro-
ductivist’ behaviour. Sociol Ruralis 2004; 44(2): 195-215. 



116    The Open Ethics Journal, 2009, Volume 3 Vänninen et al. 

[26] Stock PV. ‘Good farmers’ as reflexive producers: an examination 
of family organic farmers in the US Midwest. Sociol Rural 2007; 
47(2): 83-102. 

[27] Gasson R. Goals and values of farmers. J Agric Econ 1973; 24: 
521-37. 

[28] Willock J, Deary IJ, McGregor MM, et al. Farmers’ attitudes, 
objectives, behaviors, and personality traits: The Edinburgh study 
of decision making on farms. J Vocat Behav 1999; 54(1): 5-36. 

[29] Schoon B, Te Grotenhuis R. Values of farmers, sustainability and 
agricultural policy. J Agric Environ Ethics 2000; 12: 17-27. 

[30] Garforth C, Rehman T. Review of literature on measuring farmers’ 
values, goals and objectives. 2005. Project Report no. 2. Research 
project EPES 0405/17. Research to understand and model the be-
haviour and motivations of farmers in responding to policy changes 
(England). The University of Reading. School of Agriculture,  
Policy and Development. Available from: URL ‘https://statistics. 
defra.gov.uk/esg/reports/farmer%20behaviour/Annex%20C%20 
Farmer%20Behaviour%20report%202%20LitRev.pdf’. Accessed 
24 June, 2009. 

[31] Special Eurobarometer. Europeans, Agriculture and the Common 
Agricultural Policy. European Commission. 2008. Available from: 
URL ‘http://ec.europa.eu/public_opinion/archives/ebs/ebs_294_en. 
pdf’. Accessed 30 March, 2009. 

[32] Renner W. Human values: A lexical perspective. Pers Indiv Dif 
2003; 34: 127-41. 

[33] Fritzsche DJ. A Model of decision-making incorporating ethical 
values. J Bus Ethics 1991; 10: 841-52. 

[34] Hitlin S, Piliavin JA. Values: reviving a dormant concept. Ann Rev 
Sociol 2004; 30: 359-93. 

[35] Bain PG. Conceptual beliefs about values: Human nature beliefs 
predict value importance, value trade-offs and responses to value-
laden rhetoric. Melbourne: School of Psychology, University of 
Melbourne 2004.  

[36] Launis V. Geeniteknologia, arvot ja vastuu. [Gene technology, 
values, and responsibility]. Helsinki: Gaudeamus 2003.  

[37] Chouinard HH, Paterson T, Wandschneider PR, Ohler AM. Will 
farmers trade profits for stewardship? Heterogeneous motivations 
for farm practice selection. Land Econ 2008; 84(1): 66-82. 

[38] Rokeach M. The nature of human values. New York: The Free 
Press 1973. 

[39] Rogers EM. Diffusion of Innovations, 5th ed. New York: The Free 
Press 2003. 

[40] Schwartz SH. Universalisms in the content and structure of values: 
Theoretical advances and empirical tests in 20 countries. Adv Exp 
Social Psychol 1992; 25: 1-65. 

[41] VanDeVeer RC, Menefee MF. Human Behavior in Organizations. 
Pearson Prentice Hall; 2005. 

[42] Zimmerman MJ. Intrinsic versus extrinsic value. In: Zalta EN. Ed. 
The Stanford Encyclopaedia of Philosophy. 2004. Available from: 
URL: ‘http://plato.stanford.edu/archives/fall2004/entries/value-
intrinsic-extrinsic/’ Accessed 7 June, 2009. 

[43] van Bueren ETL, Struik PC, Tiemens-Hulscher M, Jacobsen E. 
Concepts of intrinsic value and integrity of plants in organic plant 
breeding and propagation. Crop Sci 2003; 43: 1922-9. 

[44] Boyce RR, Brown TC, McClelland GH, Peterson GL, Schulze WD. 
An experimental examination of intrinsic values as a source of the 
WTA-WTP disparity. Am Econ Rev 1992; 82(5): 1366-73. 

[45] Siipi H. Dimensions of naturalness. Ethics Environ 2008; 13(1): 
71-103. 

[46] Seifert R, Hedemann T. The political import of intrinsic objections 
to genetically engineered food. J Agric Environ Ethics 2005; 18: 
191-210. 

[47] Pugh GE. Biological origin of human values. New York: Routledge 
1977. 

[48] Pannell DJ, Schilizzi S. Sustainable agriculture: A question of 
ecology, equity, economic efficiency or expedience. J Sus Agric 
1999; 13(4): 57-66. 

[49] Wesseler J. Environmental costs and benefits of transgenic crops. 
Heidleberg: Springer 2005. 

[50] Brookes G, Barfoot P. Global impact of biotech crops: socio-
economic and environmental effects in the first ten years of com-
mercial use. AgBioForum 2006; 9(3): 139-51. 

[51] Kupper JFH, Krijgsman L, Bout H, De Cock Buning TJ. Exploring 
value frameworks in the moral deliberation on animal biotechnol-
ogy: 2006: Proceedings of Participatory Approaches in Science & 
Technology (PATH) Conference, 4th-7th June 2006, Edinburgh, 

Scotland. Available from: URL: ‘http://www.macaulay.ac.uk/ 
PATHconference/outputs/PATH_abstract_6.1.3.pdf. Accessed 25 
June, 2009. 

[52] Scholderer J. Consumer attitudes towards genetically modified 
foods in Europe: structure and changeability. 2004. Dissertation zur 
Erlangung des Grades Doctor rerum politicarum. Universität 
Potsdam, Wirtschafts- und Sozialwissenschaftliche Fakultät. 

[53] Sparks P, Shepherd R. The role of moral judgements within expec-
tancy-value-based attitude-behavior models. Ethics Behav 2002; 
12(4): 299-321. 

[54] Armitage CJ, Conner M. Efficacy of the theory of planned behav-
iour: a meta-analytic review. Br J Soc Psychol 2001; 40: 471-499. 

[55] Fishbein M, Ajzen I. Belief, attitude, intention and behaviour: an 
introduction to theory and research. Reading, MA: Addison-
Wesley 1975. 

[56] Ajzen I. The theory of planned behaviour. Org Behav Human Decis 
Process 1991; 50: 179-211. 

[57] Hechter M. Value research in the in the social and behavioural 
sciences. In: Hechter M, Nadel L, Michod RE, Eds. Origin of Val-
ues. New York: de Gruyter 1993; 1-28. 

[58] Honkanen P, Verplanken B. Understanding attitudes towards ge-
netically modified food: the role of values and attitude strength. J 
Consum Policy 2004; 27: 401-20. 

[59] Bredahl L, Grunert KG, Frewer LJ. Consumer attitudes and deci-
sion-making with regard to genetically engineered food products – 
a review of the literature and a presentation of models for future re-
search. J Cons Policy 1998; 21: 251-77. 

[60] Sparks R, Shepherd P, Frewer LJ. Assessing and structuring atti-
tudes toward the use of gene technology in food production: the 
role of perceived ethical obligation. Basic Appl Soc Psychol 1995; 
16(2): 267-85. 

[61] Petty RE, Cacioppo JT. The elaboration likelihood model of  
persuasion. In: Berkowitz L. Ed. Advances in experimental social 
psychology. San Diego, CA: Academic Press 1986; 19: 123-205. 

[62] Burton RJF. Reconceptualizing the ‘behavioral approach’ in  
agricultural studies: a socio-psychological perspective. J Rural 
Studies 2004b; 20: 359-71.  

[63] Shaw D, Shiu E. The role of ethical obligation and self-identity  
in ethical consumer choice. Int J Cons Studies 2002; 26( 2): 109-
16. 

[64] Kaiser FG, Scheuthle H. Two challenges to a moral extension of 
the theory of planned behavior: moral norms and just world beliefs 
in conservationism. Pers Indiv Dif 2003; 35: 1033-48. 

[65] Garforth C, Rehman T. Application and impact of the Single  
Payment Scheme: a Theory of Planned Behaviour analysis. 2006. 
Project report no. 6. Research project EPES 0405/17 “Research to 
understand and model the behaviour and motivations of farmers in 
responding to policy changes (England)”. School of Agriculture, 
Policy and Development, Department for Environment, Food  
and Rural Affairs, University of Reading. Available from: URL 
‘https://statistics.defra.gov.uk/esg/reports/farmer%20behaviour/ 
Annex%20G%20Farmer%20behaviour%20report%206%20TpB.pdf,  
Accessed 24 June, 2009. 

[66] McDougall DJ, Longnecker NE, Marsch SP, Smith FP. Attitudes of 
pulse farmers in Western Australia towards genetically modified 
organisms in agriculture. Australas Biotechnol 2001; 11: 36-9. 

[67] Storstad O, Bjørkhaug H. Foundations of production and consump-
tion of organic food in Norway: Common attitudes among farmers 
and consumers? Agric HumValues 2003; 20: 151-63. 

[68] Fairweather JR, Campbell HR. Environmental beliefs and farm 
practices of New Zealand farmers: Contrasting pathways to 
sustainability. Agric Hum Values 2003; 20: 287-300. 

[69] Cook AJ, Fairweather JR. New Zealand farmer and grower inten-
tions to use gene technology: Results from a resurvey. AgBioFo-
rum 2006; 6(3): 120-27. 

[70] Glenna LL, Jussaume RA. Organic and conventional Washington 
State farmers' opinions on GM crops and marketing strategies. Re-
newable Agric Food Syst 2007; 22: 118-24. 

[71] Binimelis R. Coexistence of plants and coexistence of farmers: is 
an individual choice possible? J Agric Environ Ethics 2008; 21: 
437-57. 

[72] James, HS, Jr. The ethical challenges in farming: a report on con-
versations with Missouri corn and soybean producers. J Agric Saf 
Health 2005; 11(2): 239-48. 

[73] Napier TL, Tucker MA, Henry C, Yang X. Ethical orientations of 
Ohio residents toward genetically engineered plants and animals: 



Ethical Compatibility of GM Crops with Intrinsic and Extrinsic Values The Open Ethics Journal, 2009, Volume 3    117 

An urban/rural comparison. Food Agric Environ 2004; 2(2): 400-
411. 

[74] Crowe B, Pluske J. Will genetically modified canola be adopted in 
WA? Australas Agribus Rev 2006; 14, Paper 7: 1-12. 

[75] Mauro IJ, McLachlan SM, Van Acker RC. Farmer knowledge and 
a priori risk analysis: pre-release evaluation of genetically modified 
Roundup Ready wheat across the Canadian prairies. Environ Sci 
Pollut Res Int 2009. [Epub ahead of print].  

[76] Chong M. Perception of the risks and benefits of Bt egg-plant by 
Indian farmers. J Risk Res 2005; 8: 617-34. 

[77] Guehlstorf NP. Understanding the scope of farmer perceptions of 
risk: considering farmer opinions on the use of genetically modi-
fied (GM) crops as a stakeholder voice in policy. J Agric Environ 
Ethics 2008; 21: 541-58. 

[78] Lehrman A, Johnson K. Swedish farmers attitudes, expectations 
and fears in relation to growing genetically modified crops.  
Environ Biosaf Res 2008; 7: 153-62. 

[79] Chimmiri N, Tudor KW, Spaulding AD. An analysis of McLean 
County, Illinois farmers’ perceptions of genetically modified crops. 
AgBioForum 2006; 9(3): 152-65. 

[80] Feder G, Umali DL. The adoption of agricultural innovations. A 
review. Technol Forecast Soc Change 1993; 43: 215-39. 

[81] The Kondinin Group. Farming Ahead: Genetically modified crops. 
The Kondinin Group, Perth 2003. 

[82] Kondoh K, Jussaume RA Jr. Contextualizing farmers’ attitudes 
towards genetically modified crops. Agric Hum Values 2006; 23: 
341-52. 

[83] Ceddia MG, Goméz-Barbero M, Rodríguez-Cerezo E. An ex-ante 
evaluation of the economic impact of Bt cotton adoption by spanish 
farmers facing the EU cotton sector reform. AgBioForum 2008; 
11(2): 82-92. 

[84] Sullivan S, McCann E, de Young R, Erickson D. Farmers’ attitudes 
about farming and the environment: a survey of conventional  
and organic farmers. J Agric Environ Ethics 1996; 9(2): 123- 
43. 

[85] Brodt S, Klonsky K, Tourte L. Farmer goals and management 
styles: implications for advancing biologically based agriculture. 
Agric Syst 2006; 89: 90-105. 

[86] Tybirk, K, Alroe HF, Frederiksen P. Nature quality in organic 
farming: a conceptual analysis of considerations and criteria in a 
European context. J Agric Environ Ethics 2004; 17: 249-74. 

[87] Thompson PB. Value judgements and risk comparisons. The  
case of genetically engineered crops. Plant Physiol 2003; 132: 10-
16. 

[88] Dearing JW. Evolution of diffusion and dissemination theory. J 
Public Health Manag Pract 2008; 14(2): 99-108. 

[89] Aikens MT, Havens AE, Flinn WL. The adoption of innovations: 
the neglected role of institutional constraints. Mimeograph. Co-
lumbus, OH: Department of Rural Sociology, Ohio State Univer-
sity 1975. 

[90] Tornatzky LG, Klein KJ. Innovation characteristic and innovation 
adoption-implementation: a meta-analysis of findings. IEEE Trans 
Engin Manag 1982; EM-29(1): 28-43. 

[91] Bunker D, Kautz K-H, Luu A, Nguyen T. Role of value compati-
bility in IT adoption. J Inf Technol 2007; 22: 69-78. 

[92] Titchener GD, Sapp S. A comparison of two approaches to under-
standing consumer opinions of biotechnology. Social Behav Per-
sonal 2002; 30(4): 373-82. 

[93] Bruce D. Contamination, crop trials, and compatibility. J Agric 
Environ Ethics 2003; 16: 595-604. 

[94] Costello GJ, Donnellan B. Seeking the face of innovation with the 
ethical compass of Emmanuel Lévinas. Open IT-Based Innovation: 
Moving Towards Cooperative IT Transfer and Knowledge. IFIP  
International Federation for Information Processing 2008; 287: 97-
117. 

[95] Lassen J, Madsen KH, Sandoe P. Ethics and genetic engineering – 
lessons to be learned from GM foods. Bioprocess Biosyst Eng 
2002; 24: 263-71.  

[96] Shaw A. “It just goes against the grain.” Public understandings of 
genetically modified (GM) food in the UK. Public Underst Sci 
2002; 11: 1-19. 

[97] Darnhofer I, Schneeberger W, Freyer B. Converting or not convert-
ing to organic farming in Austria: Farmer types and their rationale. 
Agric Hum Values 2005; 22(1): 39-52. 

[98] Fulton M, Keyowski L. The impact of technological innovation on 
producer returns: the case of genetically modified canola. AgBio-
Forum 1999; 2(2): 85-93. 

[99] Garforth C, Rehman T. Behavioural Typology of Farmers in Eng-
land. 2006. Project report no. 7. Research project EPES 0405/17 
“Research to understand and model the behaviour and motivations 
of farmers in responding to policy changes (England)”. School of 
Agriculture, Policy and Development, Department for Environ-
ment, Food and Rural Affairs, University of Reading. https:// 
statistics.defra.gov.uk/esg/reports/farmer%20behaviour/Annex% 
20H%20Farmer%20Behaviour%20report%207%20Typology.pdf  

[100] Fairweather JR, Keating NC. Goals and management styles of New 
Zealand farmers. Agric Syst 1994; 44: 181-200. 

[101] Erickson DC. A farmer’s perspective: Producing food and fiber for 
an unforgiving world. In: Eaglesham A, Pueppke SG, Hardy RWF, 
Eds. Genetically modified food and the consumer. NABC Report 
13. Ithaca, New York: National Agricultural Biotechnology Coun-
cil 2001; 143-50. 

[102] Hallman WK, Hebden WC, Aquino HL, Cuite CL, Lang, JT. Pub-
lic perceptions of genetically modified foods: A national study of 
American knowledge and opinion. 2003. Publication number RR-
1003-004. New Brunswick, New Jersey: Food Policy Institute, 
Cook College, Rutgers - The State University of New Jersey. 
Available from: URL: ‘http://www.foodpolicyinstitute.org/docs/ 
pubs/2003_Public_Perceptions_of_Genetically_Modified_Foods.pdf‘. 
Accessed 24 June, 2009. 

[103] Ponti L. Transgenic crops and sustainable agriculture in the Euro-
pean context. Bull Sci Technol Soc 2005; 25(4): 289-305. 

[104] Peters HP, Lang JT, Sawicka M, Hallman WK. Culture and techno-
logical innovation: Impact of institutional trust and appreciation of 
nature on attitudes towards food biotechnology in the USA and 
Germany. Int J Public Opin Res 2007; 19(2): 191-220. 

[105] Ahteensuu M, Siipi H. A critical assessment of public consultations 
on GMOs in the European Union. Environ Values 2009; 18(2): 
129-52.  

 
 
Received: March 31, 2009 Revised: July 6, 2009 Accepted: August 25, 2009 

 

© Vänninen et al.; Licensee Bentham Open. 
 

This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-
nc/3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in any medium, provided the work is properly cited. 

 


