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ABSTRACT.  On January 9th 2004, the journal ‘Science’ confirmed that farmed salmon is higher in industrial pollutants called 
polychlorinated biphenyls (PCBs) and other toxins than wild salmon. The fishmeal component of the farmed salmon feed was cited as 
the likely source of these contaminants. One way to avoid this toxin loading is to use a salmon feed that contains genetically engi-
neered (GE) ingredients. This new feed would substitute wild South American fish meal for transgenic canola as its main protein 
component. Although this option has many environmental, social, and economic benefits for Canadian consumers, it will also likely be 
met with opposition from certain special interest groups, and become a popular target of the media. The Canadian salmon aquaculture 
industry has in some cases been vilified by the popular media and certain environmental non-governmental organizations (ENGOs). 
Whether this portrayal is justified or not is debatable. What we do know is that an excessive amount of conflicting information makes 
effective decision making extremely difficult for Canadian consumers. Information concerning transgenic feeds can be highly complex 
and unfamiliar to many laypeople. Our research demonstrates that the public already holds misconceptions regarding the salmon 
aquaculture industry. These misconceptions hinder an individual’s ability to make good decisions about salmon aquaculture food prod-
ucts, and must be addressed before this industry attempts to disseminate additional information concerning new controversial technolo-
gies (i.e., transgenic feeds). We have found that it is possible to effectively communicate the risks and benefits of controversial issues 
while addressing misconceptions through a process known as the mental models approach to risk communication, as described by 
Morgan et al., 2002. This paper discusses the results of our risk communication experiment and shows how this process affected our 
respondents’ understanding of factual information, their confidence as consumers, their acceptance of this issue, and their purchasing 
decisions. 
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1. Introduction  

Members of the general public regularly make decisions 
about complicated issues in short periods of time with incom-
plete information. For example, while making food- 
purchasing decisions, individuals typically consider the 
nutritional content and price of the product, and how that 
product will affect the health and wellbeing of their family. 
Many consumers now realize that what may appear to be a 
mundane purchasing decision can actually have significant 
impacts to people and ecosystems in other regions of the 
globe. When consumers consider purchasing products that 
contain genetically-engineered (GE) ingredients, they should 
be aware of the range of consequences that their decision will 
have on the farmers who grew the crop, the environment in 
which the crop was grown, and the company that owns the 
technology, among other things. 

The price, nutritional content, ethical, and environmental 
impacts of a product amount to a great deal of information to 
consider while waiting in line at the grocery store. Many peo-
                                                        
  * Corresponding author: longstaf@interchange.ubc.ca 

ple do not have the requisite time and energy to research each 
of their purchasing decisions. As well, a significant portion of 
our interview respondents admitted that they did not know 
where to access information concerning salmon aquaculture 
food products, provided that it was in fact available to the 
general public. Risk communication is a tool that can be util-
ized to help increase confidence levels for consumers while 
allowing them to make informed decisions that align with 
their values and beliefs. 

This paper discusses the results of the final portion (in 
person survey) of a risk communication experiment conducted 
during the spring and summer of 2003. The motivation is to 
examine how different communication methods affect an 
individual’s understanding of factual information, their confi-
dence as a consumer, their acceptance of an issue, and their 
purchasing decisions. The following section will provide a 
description of the topic used for this experiment. This paper 
discusses the mental models approach in a novel context 
rarely addressed in the past. The topic chosen is GE feeds that 
may be utilized by the Canadian salmon aquaculture industry 
in the future. We also experiment with different methods of 
communication, a step rarely taken in the study of risk. 
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1.1. Background 
Canadian consumers are often bombarded by messages 

from the media intended to manipulate them into watching a 
particular broadcast or reading a particular paper. If a product 
is given widespread attention by the popular media, that prod-
uct may be perceived as hazardous by the viewer despite 
scientific evidence to the contrary (Health Canada, 2004).∗ 
For this reason, risk communication literature often describes 
the media as an amplifier of risk. As explained by Roger 
Kasperson, the social impacts of even minor events can be 
extreme if those events are covered extensively through the 
media. 

Since the media tend to accord disproportionate cover-
age to rare or dramatic risks, or risk  events, it is not 
surprising that people’s estimates of the principal causes 
of death are related to the amount of media coverage they 
receive. (Kasperson et al., 1988) 

Yet the media is only one, among a myriad of factors that can 
influence an individual’s purchasing decisions. Other signifi-
cant factors include that individual’s values, their comfort 
taking risks, and the trust they have in the body or individual 
disseminating the information. The objective of this research 
paper was to experiment with different methods of 
disseminating complex information in order to help consum-
ers make good decisions. We chose to use GE inputs for 
salmon aquaculture food products as our topic because of this 
issue’s controversial nature. 

Two years after a seven year moratorium was lifted on 
the salmon aquaculture industry in British Columbia (BC), the 
journal ‘Science’ confirmed that farmed salmon is higher in 
industrial pollutants called polychlorinated biphenyls (PCBs) 
and other toxins than wild salmon. The fishmeal component 
of the farmed salmon feed was cited as the likely source of 
these contaminants. This finding re-ignited the controversy 
that has surrounded this industry since its inception along the 
coast of BC in the mid 1980s. 

Currently, the main protein component in farmed salmon 
feed includes wild fishmeal and fish oil from South America. 
One way to avoid introducing PCBs into the diet of a farmed 
salmon is to substitute Canadian grown high protein plants 
like canola for South American wild fish meal as the main 
protein component in fish feed. However, if the industry de-
cides to pursue this alternative, the plant would have to be 
modified, as carnivorous salmon cannot digest the phytic acid 
in canola. One solution is to genetically engineer the canola 
into a low-phytate plant.∗∗ ∗∗∗ Yet this is not the only benefit 
                                                        
∗ The Journal Science recently published the results of a study that 
found farmed salmon higher in PCBs than their wild counterparts. 
Since then, this study has been reported on extensively through the 
media. However, although levels of PCBs do seem to be higher in 
farmed salmon, these levels are still below Health Canada’s current 
guidelines which are consistent with guidelines set by both the U.S. 
Food and Drug Administration (FDA) and the World Health 
Organization (WHO). 
∗∗ It should also be noted that genetically engineering the canola 
plant is only one option available to the salmon aquaculture industry. 

associated with using GE canola in fish feeds. Substituting 
GE canola for South American wild fishmeal and oil would 
also reduce overall production costs for Canadian 
aquaculturalists. 

Experts from Fisheries and Oceans Canada report that 
feed costs for British Columbian salmon aquaculturalists are 
already approximately 35-60% of their total production costs 
(Key informant interviews with employees of the Department 
of Fisheries and Oceans Canada, 2003). The protein compo-
nent makes up approximately 50% of the feed costs and fish-
meal makes up roughly 25 - 50% (by weight) of the protein 
component. Consequently, finding an alternative, stable, and 
non-toxic source of local protein and oil for fish feeds would 
be both economically advantageous to the Canadian aquacul-
ture industry and socially advantageous to consumers in terms 
of human health. 

2. Methods 

Risk communication has traditionally been performed in 
an ad hoc fashion and viewed as a public relations exercise 
instead of a vital component of responsible management 
(Branswell, 2004). Researchers at Carnegie Mellon University 
believed that it was possible to improve the overall effective-
ness of public risk communication by developing a more 
systematic approach. Their mental models approach to risk 
communication is a technique that can be utilized to help con-
sumers make informed decisions. This communication tool 
acknowledges the external and internal influences on our 
choices, while presenting complex information in an organ-
ized way. 

As explained by Granger Morgan et al, each individual 
will have pre-existing knowledge structures or “mental mod-
els” of how their complex world operates (Morgan et al., 
2002). These models are informed by that person’s life experi-
ences or worldview and are often incorporated into the 
individual’s decision making processes. However, these mod-
els are simplifications, like any model, and can therefore be 
inaccurate or incomplete. Partial mental models, or models 
that contain misconceptions, can hinder the ways in which we 
comprehend new risk information. The purpose of the mental 
models approach is to uncover what the public’s perceptions, 
or a priori knowledge, of certain issues are. Once these mod-
els are examined, expert information can be organized into a 

                                                                                            
In order to make larger quantities of canola digestible to animals, the 
industry could also choose to genetically engineer the salmon, treat 
the unmodified canola with phytase or subject it to high temperature 
treatments. The genetic engineering option was chosen as the topic 
for this research study because of its controversial nature and because 
it has the potential to be a socially undesirable option. Also, Fisheries 
and Oceans Canada is currently interested in this topic. For more on 
this subject, please refer to Fisheries and Oceans Canada’s 
Biotechnology Topics at <http://www.pac.dfo-mpo.gc.ca/aquaculture/ 
topics/salmonfeed_e.htm> 
∗∗∗ It would also likely be engineered in ways that would make it 
more economically efficient to grow. Some of the latter 
modifications may include herbicide, frost, or pest resistance. 
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Figure 1. Conceptual framework for the mental models approach. 
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at effectively speaks to them by alluding to major 
ties or points of common interest. 
ue that the mental models method is also an ethical 
 to risk communication because unlike other methods, 
ts to minimize bias through the use of a diverse ex-
l. In the mental models process, the known risks and 
f the product in question are determined by a group 

s who represent a diverse understanding of the topic, 
reaches beyond a conventional scientific standpoint.* 
ert panel must determine the validity of the 
on that will ultimately guide the risk communication 
nt. As such, the diverse nature of this group will 
ias from entering into the public risk communication 
. The dissemination process thus gives consumers 
rtunity to think through many of the risks and bene-
iated with their choices while making informed pur-
decisions that align with their values and beliefs. 
ly, this process invites the risk communicator, expert, 
rson to work together to understand the acceptability 
 risks. 

3. Materials 

conceptual framework for this research paper in-

                                           
 a panel will typically include many scientific experts, the 
 also include expert environmentalists, individuals who 
cific medical condition, etc. 

volves four tasks and is based on the work of Granger Morgan 
et al (see Figure 1) (Morgan et al., 2002). As mentioned, this 
paper focuses on the final stage of this experiment, the results 
of the in person survey. The process began by conducting an 
extensive literature review in order to complete three flow-
charts that categorized the known economic, social, and 
environmental risks and benefits of using GE farmed salmon 
feed, which is the topic of interest in this paper. These charts 
were then distributed to a diverse set of experts who were 
asked to determine the validity of their content.** Uncertain-
ties were built into the charts by illustrating the consequences 
of many possible decision pathways and by explicitly stating 
where current knowledge was limited or uncertain. Each 
respondent was also told that the risk communication 
materials they were viewing represented the current state of 
expert knowledge concerning the topic and could potentially 
change in the face of new discoveries. 

Once these two stages were complete, sixteen interviews 
were conducted with volunteer members of the general public. 
These interviews were intended to clarify and establish the 
mental models of our respondents and act as a basis for risk 
communication. During these interviews, it was determined 
that many people held common misconceptions regarding 
salmon aquaculture and GE technologies. These misconcep-

                                                        
**As many of the issues addressed in this experiment were highly 
complex, scientific detail was either translated or omitted if it was not 
vital to understanding the concept at hand. 
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Table 1. Common Misconceptions and Their Underlying Assumptions 

Question Correct response Respondent answer Number of 
times mentioned 

Broad underlying assumption 

Aquatic vegetation 9 
Other fish 8 

What do wild salmon 
eat? 

Salmon are carnivores 

Micro organisms in the water 2 

Many respondents believe that 
salmon are omnivores or herbivores. 

Some kind of grain 6 
Wheat 5 
Corn 2 
Oilseed, derived from rapeseed, 
mustard family 

2 

What is canola? An oilseed crop grown 
in the prairie provinces 
of Canada (Manitoba, 
Alberta and 
Saskatchewan) 

No idea 2 

Most respondents did not 
differentiate between oilseeds and 
other grains and were unaware of 
any issues specific to canola. 

Canada 15 
USA 3 

Where do the ingredients 
in farmed salmon feed 
come from? 

South America (protein 
component) and North 
America for the rest Asia 2 

Most respondents were unaware that 
any of the ingredients in farmed 
salmon feed came from South 
America. 

Note: totals may not sum to 100% as individuals could offer multiple responses 
36 

tions would hinder the comprehension of new information and 
were addressed in the risk communication experiment (see 
Table 1). 

The experiment itself was an in person survey in three 
sections. In the first section, the respondent was asked a series 
of multiple choice type questions concerning GE technologies 
and salmon aquaculture. These questions were intended to test 
the prevalence of the common misconceptions discovered 
during the mental model interviews. In part two, the respon-
dent was given three different methods of communicating the 
risks and benefits of using GE salmon feeds: a flowchart; a 
case study; and Frequently Asked Questions (FAQ). Each 
format was based on the expert model flowcharts. In the final 
section, the respondent was re-tested on the questions from 
section one and asked to rate the methods of communication 
in section two on several criteria. In total, forty-nine respon-
dents participated in this portion of the experiment. 

4. Data and Results 

The following section will present an overview of survey 
results and their relation to each of our research questions. 

 
4.1. Influence on respondents’ understanding of factual 
information 

As mentioned previously, individuals who participated in 
the mental model interview component of this paper held a 
number of common misconceptions about the salmon 
aquaculture industry and GE technologies. In the last portion 
of this study, (the in person survey), we asked respondents a 
number of questions designed to test the prevalence of these 
common misconceptions in a larger sample of people. Each of 
the questions was posed in a multiple-choice type format, and 
each potential choice was an actual answer given by a mental 
model interview respondent. Figure 2 hows three of the 
multiple choice type questions included in the survey. 

The individuals that we recruited for this survey experi-
ment represented many diverse cultures, age categories, and 
occupations, but none were experts in any subjects relevant to 
this experiment. The only filter for participation was that the 
individual had to be involved in their household’s purchasing 
decisions. Individuals were recruited at a downtown Vancou-
ver office building, an aquatic center, The University of Brit-
ish Columbia, and a church. The main goal of the recruitment 
process was to create a sample that had a fairly even gender 
split and did not overly represent any particular section of the 
larger population of Vancouver, BC. It is important to note 
that although many of the findings presented in this paper are 
statistically significant, they cannot be used to represent the 
views of the general population in Vancouver. This research 
should instead be viewed as a pilot study that experimented 
with new ways of communicating complex scientific informa-
tion. Studies with larger samples of individuals will occur in 
the future and will be based on the findings presented here. 

The survey results confirmed the presence of common 
misconceptions in the larger sample of respondents. Accord-
ing to the McNemar test for statistical significance, each of 
the results shown in Figure 3 is statistically significant (Daniel, 
1990).* Less than half (n = 22) could correctly answer 
question regarding what wild salmon ate in nature, and only a 
mere eight could accurately tell us where the protein 
component for farmed salmon feed comes from. However, our 
results also indicate that an individual’s misconceptions can 
change when that person is offered accurate information that 

                                                        
*The McNemar Test measures the significance of the difference 
between responses before and after expert information is dissemi- 
nated. It is often referred to as “the McNemar test for the significance 
of changes”, as it measures the number of individuals who respond 
differently after being exposed to new information or a new con- 
dition. Hence, it is a test of the effectiveness of this risk communi- 
cation effort. 

 



H. A. Longstaff / Journal of Environmental Informatics 6 (1) 33 - 45 (2005) 

 

37 

 

1. What do wild salmon eat in nature? (please check off all that apply)  

 Aquatic plants 

 Fish that share their aquatic environment 

 Tiny nutrients found in ocean water 

2. What is canola? (please check off all that apply) 

 An oilseed plant 

 A kind of wheat 

 A kind of sunflower 

 A kind of corn 

 A synthetic (man made) oil 

3. Where does the protein component of farmed salmon feed currently come from? (please check off all that 

apply)   

 Canada 

 South America 

 United States 

 Japan 

 Europe 

 
Figure 2. Survey questions representing commonly held misconceptions discovered  
during the mental models interviewing process. 
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Figure 3. Number of correct responses given before and after reading expert information (n = 49). 
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Table 2. Rating the Methods of Communication Against Various Criteria 

How do you rate each method of communication in terms of…? (n = 49) Overall favorite Second favorite Worst overall 

Trustworthiness FAQ Case study  Flowchart 
Easiest to understand  FAQ Case study Flowchart 
Enjoyable to read  Case study FAQ Flowchart 
Contained the most useful information FAQ Case study  Flowchart 
Liked the best overall FAQ Case study  Flowchart 
38 

contradicts their mistaken beliefs. Figure 3 shows the number 
of respondents who gave correct answers to our multiple 
choice questions both before and after they had received 
accurate information in section two of the survey.* 

It is interesting to note that although most people from 
the mental model interviews did not know what salmon 
aquaculture was, what farmed salmon ate, what canola was, or 
where it came from, many of the respondents who answered 
the survey did. This could indicate that many individuals 
within the larger population do not hold misconceptions about 
the canola plant and other issues. However, it may demon-
strate that it is simply easier for people to correctly answer 
these sorts of questions when aided through a multiple choice 
type question format. In the mental model interviews, the 
respondents were asked open ended questions and given no 
‘hints’. In the survey, the correct answer is always offered to 
the respondent as one of the potential choices. 

A surprising trend seems to be emerging between how re-
spondents rated the methods of communication from section 
two of the survey, and how effective each one was in correctly 
conveying expert information. There seems to be no correla-
tion between the effectiveness of each method of communica-
tion and its popularity. We had assumed that our respondents 
would like the communication methods that allowed them to 
answer the most correct answers in section three of the survey. 
However, the popularity of each communication method may 
not predict how effective that method was. Table 2 shows how 
all forty-nine respondents rated the methods of communica-
tion according to a pre-determined set of criteria. 

Overall, the most trustworthy method of communication 
was the FAQ format. Respondents also rated the FAQ format 
as the easiest to understand, the one that contained the most 
useful information, and the one they liked best overall. The 
case study was rated as the most enjoyable to read. The flow-
chart did not lead in any of our categories; in fact, it was rated 
the worst overall in each category by the majority of respon-
dents. 

Section three of the survey also employed empirical test-
ing methods to capture the effectiveness of each method of 
communication from section two. In order to ensure the 
                                                        
*Please note that the charts in this report give only the number of 
respondents and not percentages. Due to the small sample size, 
percentages would be misleading. As well, individuals could offer 
multiple responses to each question. Therefore, the answers are 
mutually exclusive. 

reliability of the results, the answers to each set of questions 
could only be found in the method of communication being 
examined. For example, the answers to the flowchart ques-
tions could only be found in the flowchart, the case study 
questions could only be found in the case study, etc (see Table 
3). 

Although the majority of respondents reported liking the 
FAQ method of communication the best on almost every 
criterion, this method was not the most effective in conveying 
information overall. On average, it produced correct responses 
for thirty-nine people. The case study also elicited correct 
responses for an average of thirty-nine people. The flowchart, 
rated the worst overall on every single criterion, averaged the 
most correct responses for forty-one people. 

The differences between these averages are not statisti-
cally significant, but they may indicate the beginning of a 
trend. Given how each method was rated by respondents, and 
their personal comments and complaints regarding the flow-
charts, we expected it to produce significantly fewer correct 
answers. This was not the case. Although no conclusions can 
be reached at this time due to the slight variation between the 
results, it will be interesting to test this correlation between 
popularity and effectiveness in future research studies with 
larger samples of people. 

 
4.2. Influence of consumer confidence levels 

Overall, confidence levels were improved for most 
participants. Figure 4 shows the number of respondents who 
said they were ‘not at all confident’ in their purchasing deci-
sions regarding salmon aquaculture and GE food products 
both before and after they had reviewed expert information. 
Overall, fewer individuals said they were ‘not at all confident’ 
by the end of the survey. While twenty-four people said they 
were ‘not at all confident’ in their salmon aquaculture food 
product purchasing decisions at the beginning of the experi-
ment, only nine said they were still not confident by the end. 
Twenty-three people said they were ‘not at all confident’ in 
their purchasing decisions regarding GE food products at the 
beginning of the survey. Although this number decreased by 
the end of the survey, fourteen respondents remained ‘not at 
all confident’ (see Figure 4). 

Figure 5 shows the amount of people who said they were 
quite, very, or extremely confident in their salmon aquaculture 
and GE food purchasing decisions at the beginning of the 
survey and at the end. It seems that our expert information 
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       Table 3. Overall Effectiveness of Communication Methods 

Question Correct response 
(n = 49) 

Question concerning environmental risks and benefits (FAQ format)  
1) Farmed salmon would probably have an easier time digesting GE canola feed 28 
2) GE canola could lead to a loss of genetic diversity and biodiversity 39 
3) If a animal eats GE feed, it then becomes GE 41 
4) It is possible for different GE canola plants to become super weeds 46 
5) Farmers use les herbicide with GE canola crops 43 
6) GE feed leads to a cleaner aquatic environment 37 
Average 39 

Questions concerning economic risks and benefits (flowchart)  
1) GE low phytase feed could be beneficial to poultry and pig farmers 48 
2) If Canada stopped importing traditional feed it would devastate the South American economy 46 
3) GE feed would increase overall production costs of salmon farming 39 
4) GE canola could cause organic farming operations 34 
5) GE canola is grown mostly in Ontario 46 
6) GE canola could reduce amounts of fossil fuels currently used in salmon aquaculture industry 34 
Average 41 

Questions concerning social risks and benefits (case study)  
1) What term is used to imply GE plant is very similar/as safe as to its non-GE counterpart 34 
2) Human health risks of GE canola are very well understood in Canada 26 
3) GE canola could lead to loss of independence for traditional farmers 43 
4) Many animal health problems are linked to GE feeds 43 
5) Feed costs are a small proportion of total salmon farming production costs 41 
6) Wild salmon in stores is always fresher than farmed salmon 48 
Average 39 
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Figure 4. Respondents’ reported confidence levels before and after reading expert information (A) (n = 49). 
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was more successful in raising consumer confidence levels 
regarding salmon aquaculture food purchasing decisions than 
GE food purchasing decisions. T-tests show that a statistically 
significant number of people had become more confident in 
their salmon aquaculture purchasing decisions. The same 
cannot be said of confidence levels concerning GE food 
purchasing decisions. By the end of the survey, nine more 
people said they were confident in their salmon aquaculture 
foods purchasing decisions, while only five more were 
confident in their GE food purchasing decisions. Although 
confidence levels were raised overall, many people apparently 
need even more information or assurance before they can be 
completely confident in these types of purchasing decisions. 

 
4.3. Acceptance of an issue 

In sections one and three of the survey we asked respon-
dents how important certain factors were in their decisions to 
purchase food products. Among some of the factors were: the 
human health impacts of consuming that food; taste; traceabil-
ity; convenience; and knowing that the food had not been 
genetically engineered or had consumed feeds that had been 
genetically engineered. 

Twenty-two respondents said that knowing their food had 
not been genetically engineered or had eaten GE feeds was 
very or extremely important to them in section one of the 
survey, but only fifteen chose this response in the re-test. By 
the end of the experiment, seven respondents had decided that 
knowledge concerning the genetic modification of their food 
was less important to them after examining expert information 
on the subject. Yet their concerns in other areas relating to the 
foods they consumed remained about the same. As we learned 
through responses not reported on in this paper, our respon-
dents were more inclined to believe that GE technologies that 
positively impacted industry or human health were acceptable 
and those that improved appearance or introduced genes from 
animals or bacteria were not. Perhaps we can infer that our 

respondents view GE technologies described in this experi-
ment as useful to the salmon aquaculture industry without 
being unnecessarily harmful to human health, and therefore 
acceptable (see Figure 6). 

We asked respondents to identify concerns that they had 
about purchasing farmed salmon fed with GE canola. Before 
reading expert information, the most commonly mentioned 
fears were that fish fed on transgenic feed amplified or com-
pounded pre-existing concerns held by respondents (n = 22). 
Many also believed that feeding fish GE canola feed was 
“unnatural” (n = 26). After reading expert information on the 
subject, concerns in most areas decreased. The exception was 
fears regarding how these fish may impact the environment. 
In the re-test, nine more people expressed their concerns in 
this area. 

The expert information had no impact on respondents 
who worried that GE canola fed fish might be bad for their 
health. Fourteen people stated this as a concern before they 
read the expert information and fourteen people stated it dur-
ing the re-test. Although twelve people thought farmed 
salmon might become genetically engineered after consuming 
a GE feed, only five still believed this after reading section 
two (See Figure 7). 

People who reported having no concerns about farmed 
salmon fed with South American fish increased from four to 
ten after reading our expert information. The expert informa-
tion also influenced people’s concerns regarding South Ameri-
can health and environmental standards (-7), and fair trade 
between Canada and South American fishermen (-11). Fewer 
respondents maintained` their concerns in these areas after 
reading section two of the survey. However, the expert 
information increased the fears of respondents in two areas 
including how this practice might impact the South American 
environment (+6), and the Canadian aquaculture industry (+5) 
(See Figure 8).
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Figure 5. Respondents' reported confidence levels before and after reading expert information (B) (n = 49). 
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Figure 6. Importance of various factors in respondents' food purchasing decisions (n = 49). 
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Figure 7. Respondents' concerns regarding farmed salmon fed with GE canola (n = 49). 

 
 

 
( ) ( )

4

17
14

17

33

10

23

19

6

26

0

10

20

30

40

No concerns Harm SA environment Economic hardship to
Canadian industry

Canada taking
advantage of SA

fishermen

SA fisheries don't have
same 

health/environmental
standards

Before reading expert information After reading expert information
 

Figure 8. Respondents' concerns regarding farmed salmon fed with South American (SA) fish (n = 49).



H. A. Longstaff / Journal of Environmental Informatics 6 (1) 33 - 45 (2005) 

 

42 

4.4. Im
W

respon
they h
als the
wild f
with G
worth 
with w
and de
dollar 

W
decisio
respon
wild f
If the 
than t
likely 
was ei
salmo

 

 

14

19
21

24

19

14
11

8

18 17 17 17

0

10

20

30

Both $20 GE $18 WF $20 GE $16 WF $20 GE $14 WF $20

GE canola farmed salmon (GE) The farmed salmon fed w ith South American fish (WF) Neither

Figure 9. Popularity of fish at different price comparisons (n = 49). 
pact of expert information on purchasing decisions 
e were interested in how price would influence a 
dent’s decision to purchase salmon food products after 
ad examined our expert information. We gave individu-
 choice between purchasing a farmed salmon fed with 
ish meal from South America and farmed salmon fed 
E canola. We started by making both farmed salmon 
twenty dollars. We then kept the price of the fish fed 
ild fish from South America constant at twenty dollars, 
creased the price of the GE canola fed salmon by two 
intervals (see Figure 9). 
e found that price did have an influence on purchasing 
ns. When both fish were twenty dollars, five more 
dents chose to purchase the farmed salmon fed with 

ish meal, rather than the GE canola fed farmed salmon. 
GE canola fed salmon was at least two dollars cheaper 
he other fish, most people said they would be more 
to purchase it. When the GE canola fed farmed salmon 
ghteen dollars, five more respondents chose this farmed 
n rather than the one fed with wild fish meal. When the 

price of the GE canola fed farmed salmon was another two 
dollars cheaper, ten more people chose to purchase it instead 
of the other fish. When the price dropped another two dollars, 
making the GE canola fed farmed salmon fourteen dollars, 
twenty-four chose to purchase it and only eight still wanted to 
purchase the farmed salmon fed with wild fish meal. It should 
also be noted that the number of people who said they would 
purchase neither fish did not change as the price of the fish 
was altered. This led us to believe that those who do not pur-
chase farmed salmon, for whatever reason, are less likely to 
be influenced by the price of the fish. 

The last question in the survey asked respondents to rate 
how the experiment had impacted their purchasing decisions 
regarding salmon aquaculture food products. We asked them 
to choose between three statements (see Figure 10). 

Of the 49 respondents who answered this question, eight-
een said the information provided to them would not impact 
their decision (~ 37%). A similar amount said it would impact 
their decision; it would make them less likely to purchase this 
fish (n = 19, 39%). The remaining thirteen said the informa-

 

 The information provided to me today 
fish. 

 
 The information provided to me today 

It would make me less likely to purcha
 

 The information provided to me today 
would make me more likely to purchas

 

Figure 10. Impact of expert inf
 

would not influence my decision to purchase this 

would influence my decision to purchase this fish. 
se this fish. 

would effect my decision to purchase this fish. It 
e this fish. 

 
ormation on purchasing decisions. 



H. A. Longstaff / Journal of Environmental Informatics 6 (1) 33 - 45 (2005) 

 

43 

tion would make them more likely to purchase GE canola fed 
farmed salmon (~ 27%).* In other words, our experiment app- 
eared to successfully impact (either positively or negatively) 
the purchasing decisions of thirty-two survey respondents or 
almost two thirds of our sample (See Figure 11). 

 

18 19

13

0

10

20

30

Would not infuence my decision 
Would infuence my decision, make me less likely 
Would infuence, make me more likely

 
 
Figure 11. Impact of expert information on decision to 
purchase GE canola fed farmed salmon (n = 49). 

5. Discussion 

Canadian consumers have a right to make informed deci-
sions regarding their food purchases. To make an informed 
decision, the public must have access to unbiased information 
concerning the known environmental, economic, and social 
risks and benefits of their choices. Communication between 
experts and the general public is therefore essential. However, 
this process often requires more effort than simply providing 
the public with scientifically accurate information. The mind 
of a consumer is not a tabula rasa. Each individual will have a 
mental model of how their highly complex world operates. 
These mental models are used to explain and predict the 
world around them and are informed by their life experiences 
and worldviews (Morgan et al., 2002). As demonstrated in 
this research paper, these mental models may also contain 
mistaken beliefs that can hinder the comprehension of new 
information. 

Given the influence of mental models, the media, and 
other factors, effective communication regarding the risks and 
benefits of new technologies used in food production requires 
a cooperative effort between Canadian consumers, risk 
communicators, and experts. Although experts can tell us 
what the actual risks and benefits of new technologies are, 

                                                        
*Although our n size for this question is forty nine, our results show 
that 50 people answered this question. One person gave two 
responses despite the fact they were asked to choose only one. For 
this reason, the percentages given in the section do not sum to 100%, 
and are not completely accurate. 

they often perceive and rate risk differently than laypeople. As 
a result, their recommendations do not always reflect the val-
ues of Canadian consumers. Risk communicators are needed 
to bridge the gap that occurs between the expert’s and layper-
son’s perceptions of risk. The layperson’s mental models of 
the technology are captured by the risk communicator who 
then challenges commonly held misconceptions while offer-
ing the layperson scientifically accurate and diverse informa-
tion in a context that is meaningful to them. We found that 
flowcharts are an effective way to capture the expert view. 
The next step is to determine which method of communica-
tion most effectively communicates expert information to 
laypeople. 

6. Conclusions 

It seems clear that effective risk communication is possi-
ble even with controversial topics. That said, more research is 
required to determine why certain methods of communication 
work better than others with some respondents. In this experi-
ment, we found that the popularity of a communication 
method did not seem to predict how effective that method 
would be in producing correct responses. Overall, the most 
trustworthy method of communication was the FAQ format. 
Respondents also rated the FAQ format as the easiest to 
understand, the one that contained the most useful information, 
and the one they liked best overall. The case study was rated 
as the most enjoyable to read. The flowchart did not lead in 
any of our categories; in fact, it was rated the worst overall in 
each category by the majority of survey respondents. Yet al-
though most individuals reported liking the FAQ method of 
communication the best on almost every criterion, this method 
was not the most effective in conveying information overall. 
The flowchart, rated the worst overall on every single crite-
rion, averaged the most correct responses for forty-one peo-
ple. 

Of course these results are very close, but they may indi-
cate a trend. Given how each method was rated by respon-
dents, and our respondents’ comments and complaints regard-
ing the flowchart methodology, we expected it to produce 
significantly fewer correct answers. This was not the case. 
Although no conclusions can be reached at this time due to 
the insignificant variation between the results, it would be 
interesting to test this correlation between popularity and 
effectiveness in future research studies with larger samples of 
people. 

It is important to remember that we are not acting as 
advocates of the salmon aquaculture industry or GE technolo-
gies. Our intention is simply to experiment with different 
methods of communicating complex scientific information to 
Canadian consumers. Spending a substantial amount of time 
with each mental model interviewee and survey respondent 
gave us the opportunity to gain a greater understanding of our 
respondents’ perceptions of these issues. Most enjoyed 
participating in this risk communication experiment and were 
eager to learn about controversial technologies. Almost one 
quarter wrote brief notes in the margins of their surveys 
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thanking us for the opportunity to participate in an “educa-
tional” experiment. 

This study was successful in many respects. The materi-
als in the experiment impacted most individuals purchasing 
decisions. The process increased our respondents overall 
acceptance of certain food products, and perhaps more impor-
tantly, their confidence levels regarding their salmon aquacul-
ture and GE food purchasing decisions. Results also demon-
strated that the risk communication methods included in the in 
person survey could successfully correct many commonly 
held misconceptions. That said, one quarter of survey respon-
dents told us through hand written notes that they were still 
concerned about the amount of uncertainty surrounding these 
issues. They were also worried about the unknown long-term 
impacts of salmon aquaculture and GE foods, and felt they 
needed even more information to make competent food 
purchasing decisions. 

Of the forty-nine people we spoke with, all were willing 
to consider new information about GE technologies and the 
salmon aquaculture industry. As mentioned earlier in this pa-
per, a number of ENGO’s have actively engaged in 
anti-farmed salmon campaigns in BC. In the past, the salmon 
aquaculture industry has not made a significant effort to de-
fend their industry. This stance is unfortunate given that the 
results of our research seems to show that many people hold 
misconceptions about this industry and are eager to learn 
more about salmon aquaculture. It is our hope that the results 
presented here will encourage others to implement similar 
studies in the future in order to foster an understanding of 
novel technologies and misunderstood industries. 
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