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Abstract:  

Recently, several regulatory bodies have used consumer information as a way to reduce risky 
behaviours. This regulatory approach has its roots in normative theories, in which optimality and 
rationality are central. Individuals are supposed to be unable to take a rational decision because 
of an imperfect knowledge about risk that the advisory is supposed to overcome. This article 
tackles the issue of how consumers act when they face an advisory. A five-month regulatory 
experiment among 200 French households was implemented to evaluate the impact of an 
advisory related to fish consumption and mercury risk. The advisory gives consumers 
information and the optimal behaviour. How do people act under these conditions? Is this 
regulatory tool efficient in reducing risk? We show that even though consumers correctly 
perceive the health hazard, their probability of judgment is biased downward and they cannot 
assign predictable outcomes to their decisions. Consequently, they weakly change their 
consumption, but insufficiently so to comply with the advisory. These results raise the 
sociological question of understanding decision-making under uncertainty and the mechanisms 
upon which actors rely when determining their actions. We underline cognitive, behavioural and 
institutional limitations, when people have to use information to estimate the probability of a 
risky event.  
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Introduction 

Risk assessment and consumption regulation take place in the international framework of Food 

Risk Analysis. Food Risk Analysis (FRA) provides a conceptual framework recognized at the 

international level by the Codex Alimentarius (Joint Food and Agricultural Organization/World 

Health Organization Programme). This paradigm includes three elements defined as following: i) 

risk assessment, a scientifically-based process of evaluating hazards and the likelihood of 

exposure to those hazards, elaborated by the Joint FAO/WHO Expert Committees; ii) risk 

management, a policy-based process to reduce the risk identified during risk assessment, 

developed by the Codex Alimentarius Commission and its 29 subsidiary bodies; and iii) risk 

communication, which involves communication among the various stakeholders during the 

entire process. Risk assessment and risk management are not two completely distinct phases but 

they are in a constant back-and-forth. To schematize this process, one could say that scientists 

identify some hazards (considered as an intrinsic property of a food chemical, for example). 

Then, risk managers classify these hazards and ask risk assessors to evaluate the risk that means 

– in the risk assessment terminology – the calculation of the likelihood that the food chemical 

will produce adverse effects and the severity of outcome. Indeed, this formal framework is 

conceived to reduce scientific uncertainty to manageable risk and then to obtain a rational policy 

“scientifically based”. Generally, risk management of contaminants in food used guideline 

levels, limits, maximum levels for a product as common tools. But, recently, when risks are not 

enough to ban a product, when the effects of the hazard are relatively low, or in case of scientific 

uncertainty, regulatory tools based on information are often used like labelling (Hadden, 1985), 

educational programs, hazard warnings (Viscusi et al., 1987, Viscusi et al., 1996), advisory. 

Information to consumers is used as a way to reduce risky behaviours. This article tackles the 

issue of how consumers act when they face a food consumption advisory and evaluates in which 

extent this kind of regulatory tool could be efficient in reducing risk.  We raise this question with 

the example of an advisory concerning the fish consumption. Coming from the results of a risk 

assessment process, it informs people about: hazards (coming from mercury), benefits (coming 

from omega 3) and it gives recommendation for avoiding the risk and keeping the benefit of fish 

consumption in selecting species to eat and quantities. The goal of this paper is not to explore 

judgement of the information but to evaluate the consequences of aggregate individual 

behaviours facing a rational choice regulation. Could a regulatory tool based on rational choice 
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theory be efficient in reducing risky behaviour? It raises the sociological question of 

understanding decision-making under uncertainty in which it is important to look at cognitive, 

behavioural and institutional limitations.  

 

Food safety regulation of Methylmercury in fish: Scientific uncertainty and 

precaution  

Mercury occurs in the environment from natural sources but also as result of human’s activities. 

It accumulates in the aquatic food chain, including fish and seafood, largely as methylmercury, a 

metabolic derivative, which is the form of toxicological concern. Fish that are more likely to 

accumulate higher levels of methylmercury are larger, longer-living and predatory species such 

as shark, swordfish, marlin, some species of tuna (bluefin tuna, big eye tuna). Methylmercury is 

a neurotoxin that can cause developmental delays when young or unborn children are exposed. 

In humans, neurotoxic effects of excessive methylmercury exposure include neuronal loss, 

ataxia, visual disturbances, impaired hearing, paralysis and death. The developing brain is though 

to be the most sensitive target organ (JECFA, 2006). In that respect, young children (although 

risk assessment information is not clear regarding an age cut-off for the main period of risk to 

neurodevelopment) are particularly vulnerable via direct exposure through fish consumption and 

human foetuses via an indirect exposure through the maternal placenta during pregnancy.  

On 2003, the Joint FAO/WHO Expert Committee on Food Additives (JECFA) revised its risk 

assessment on methylmercury in fish and adopted a lower Provisional Weekly Intake (PTWI) of 

1.6 µg/kg body weight/week to replace the previous PTWI of 3.3 µg/kg b.w./week of total 

mercury, for the general population. This risk assessment is based on two major epidemiology 

studies, investigating the relationship between maternal exposure to mercury and impaired 

neurodevelopment in their children, in two regions where consumption of fish and seafood is 

high. One study was performed in the Faroe Islands and reported adverse effects on 

neurodevelopment (Grandjean P. et al., 1997) and a follow-up study indicated effects on 

neurodevelopment in the children 14 years later (Murata et al., 2004). The second study was 

performed in the Seychelles Islands and did not report these adverse effects (Davidson et al., 

1998). In its evaluation, the Jecfa conclude that the reasons for the different findings are unclear 
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so, “to include the underlying uncertainty the JECFA combined data from both studies in its risk 

assessment” (JECFA, 2006). Several ongoing discussions in the field of toxicology are about this 

Provisional Tolerable Weekly Intake (PTWI) of 1.6 µg/kg b.w./week recently established by 

JECFA. For example, a previous evaluation by the National Research Council in the US 

recommended an intake limit of 0.7 µg/kg b.w./week (US-NRC, 2000). The European Food 

Safety Agency (EFSA) highlighted that the differences in the JECFA and NRC thresholds were 

largely due to different uncertainty factors used. Moreover risk assessors show that the results of 

the probability of exceeding the PTWI depends on several factors such as choice of calculation 

methods (deterministic or probabilistic) and the aggregation level of the considered products 

(Tressou et al, 2004). For that reason, results could be subject to controversy and some scientific 

uncertainties still exist. Dietary exposure to Methylmercury depends of the amount and the type 

of fish consumed. Risk management options have the objective to reduce the dietary exposure to 

Methylmercury coming from fish and fishery products and to do not exceed the PTWI. 

Besides, in this specific case, regulators have to deal with off setting benefits of fish 

consumption supplying nutrients essential to the health of a developing foetus. More precisely, 

the omega 3 polyunsaturated fatty acids, along with iodine, selenium or phosphorus, confer 

benefits to the foetus such as infant cognition and improvement of cardiovascular health for the 

whole population. It is generally accepted at the international level that people should consume 

at least two portions of fish per week. Nevertheless, that still remains a lot of uncertainties if 

these benefits outweigh the harm from mercury exposure.  

Even if the likely effect of consuming fish above the advised levels is unknown, since the revised 

PTWI of JECFA in 2003, with a precautionary approach, food regulatory agencies around the 

world mainly turned to a regulatory tool based on consumer advisory (United States, Canada, 

European Union, Australia-New Zealand, etc.). The general message is essentially similar but it 

includes the specificity of national fish consumption and depends also on the level of safety and 

precaution chosen by each country. Globally, the objective is to obtain that the group at risk 

limits the consumption to two meals of fish per week and avoids certain fish with high level of 

Methylmercury, which allows to don’t exceed the PTWI. All the advisories recall the nutritional 

benefit of fish consumption and advise to consume fish regularly, especially for the general 

population. The USA was the most active since they broadcast the advisory in 2001 and 2004 by 
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the way of popular press, obstetricians and brochures. In the US, the Food and Drug 

Administation (FDA) and the Environmental Protection Agency (EPA) advisory focuses on 

women who may become pregnant, pregnant women, nursing mothers and young children. Three 

recommendations are made: do not eat fish which contain high level of mercury (shark, 

swordfish, king mackerel, tilefish), eat up to 12 ounces1 a week of a variety of fish and shell fish 

that are lower in mercury and check local advisories about fish caught in local rivers. Guidance 

is given on different types of tuna. Albacore “white” tuna and fresh tuna steaks tend to have 

higher levels of mercury and maximum consumption of 6 ounces per week is advised. In the 

European Union, the European Commission had issued quiet different advisory. It advises that 

the target group should not eat more than one small portion (below 100 g) per week of large 

predatory fish such as shark, swordfish marlin and pike and that if they eat this portion, they 

should not eat any other fish during this period. It also advises that they should not eat tuna more 

than twice a week. Several Member States of the EU have issued specific national advice. The 

French situation is interesting since some warning recommendations were posted on the website 

of the French Food Safety Agency since 2002. However, despite few articles in the popular 

press, no major broadcasting of information via obstetricians or booklets were decided by the 

regulators, until July 2006 (AFSSA, 2006). At this date, for/by precaution – as it is added in the 

advisory - French regulators took the decision to broadcast the fish consumption advisory 

through a press release. It provides a website link of the Ministry of Agriculture to see the 

complete list of 28 predatory fish defined by the EC Regulation, n°466/2001 (AFSSA, 2004).  

 

Theoretical problem:  rational choice regulation, uncertainty and decision-

making  

This regulation has its roots in normative theories in which optimality and rationality are central: 

optimality, in limiting the risks of exposure and keeping the nutritional benefits of fish 

consumption and rationality, in elaborating the advisory on the predictability of consumers’ 

actions when they are informed.  This “ready-to-behave” advisory is conceived in the framework 

of rational choice regulation that could be analyzed as the building of social conditions which 

shape definitions of interest and create an infrastructure of clarity and calculability that allows 

                                                 
1 1 ounce = 28.35 grammes 
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rational choices to be made (Bartley, 2002). Individuals are supposed to be unable to optimize 

their decision because of an imperfect knowledge about a risk that the advisory is supposed to 

overcome with information. Indeed, risk managers assume that if people are correctly informed 

they should behave rationally in reducing their risk. Our objective is to analyse if an advisory 

based on rational choice regulation could be efficient. Our hypothesis is that the advisory does 

not reduce scientific uncertainty – as it is supposed to do – but transfer it to consumers. This 

regulatory tool, especially because it is used by precaution, brings people into a situation of 

uncertainty and ambiguity. Why if I am a woman “who may become pregnant”, should I have to 

reduce fish consumption if the consequences are for the neurodevelopment of the foetus? The 

likelihood of events such as suffering a risk or having a benefit are based on assessment of 

probability. How great a damage will I suffer from? What will happen if I eat three times per 

week some fish instead twice as it is advised?  

Decision-making under uncertainty is an important debate in economics (see Gollier and al., 

2003) and economic sociology. Against the notion of complete knowledge in orthodox 

economics, some pioneer economists introduced the notion of uncertainty as Frank Knight (Risk, 

Uncertainty and Profit, 1921) (LeRoy et al., 1987, Guseva et al., 2001) and John Maynard 

Keynes (Treatise on Probability, 1921). Similarly they defined uncertainty as a situation in 

which probabilities on possible outcome of a decision cannot be assigned because of a lack of 

information (Beckert, 1996). Later, Dosi et al. (1991) in an evolutionary approach distinguished 

between substantive and procedural uncertainty in which substantive uncertainty comes from the 

lack of information that would be necessary to make a decision while procedural uncertainty 

comes from cognitive limitations of the agents. Procedural uncertainty has been analysed in 

behavioural economics after the seminal work of Herbert Simon, James G. March and the 

Carnegie School on bounded rationality and in economic psychology especially with the work of 

Daniel Kahneman and Amos Tversky. Psychological and behavioural economics have shown 

that people lack good schemata for working with probabilistic information. Authors in this field 

(for an overview see Camerer and al., 2004) demonstrated cognitive limits on rationality and the 

context-bound character of rational choice mechanisms and shown that decisions are not always 

consistent with what theory expects. For that, they use a “value” function rather than an utility 

function. Kahneman and Tversky (1984) calls some of the implication of an asymmetry of value 

(between giving up and purchasing) the loss aversion. Works on biases in probability judgment 
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are numerous and several biases are described as anchoring or status quo (see the review of 

Camerer & Kunreuther, 1989). More recently, in economic sociology, uncertainty is considered 

as the basis for a sociological approach to economic decision making (Beckert, 1996), and 

emphasizes the role of institutions in reducing uncertainty (Guseva et al., 2001; Dequech, 2003). 

This approach is mainly based on the rejection of the maximization hypothesis of orthodox 

economy. That is not to argue that people are “irrational” but that people are intentionally 

rational, but with limitations (Beckert, 1996). These limitations prevent them from maximizing. 

That raises the question of understanding decision-making under uncertainty and the 

mechanisms in which actors rely upon when determine their actions. In this paper, we are 

interested about these limitations, which could be cognitive, behavioural or institutional, when 

people have to use information to estimate the probability of a risky event. Indeed, the advisory 

gives them information and the optimizing behaviour. How people act under those conditions?  

 

Methodology: A regulatory experiment 

As Kahneman and al. (1982) recalled, boundary between judgment and decision-making is not 

always clear. Nevertheless, at the contrary of them, we implemented an experiment to focus on 

decision-making and on the outcome of their decision rather on the judgement of the advisory. 

Do people change effectively their consumption after receiving the advisory was more our focus 

than how people evaluate the information on the advisory. Our goal was to evaluate in which 

extent consumers could follow a consumption advisory which presented risk, benefits of a 

consumption and the recommendation to have the most rational behaviour: consuming in 

reducing risk and keeping the benefits. We implemented a “regulatory experiment” defined as 

“trials of new policies that are explicitly connected to a particular regulatory decision” (Lezaun 

et al., 2006). This means, experiments are designed to assist a particular policy decision by 

producing new knowledge under controlled conditions. The purpose of the experiment is to 

evaluate consumers’ reaction to the consumption advisory and to measure the “time” effect after 

the revelation of the information (short time and long time). 

We conducted an experiment in field in Nantes, a large coastal city in France where the fish 

consumption is higher than is other French district far from the Ocean (Credoc, 1996), from May 

2005 to September 2005. A sample of 201 households was involved representative for age and 
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socio-economic groups for the population of the city2. As pregnancy, breastfeeding status or 

being a young child are crucial indications for the risks related to Methylmercury, we focus on 

households with (i) at least one women between 25 and 35 years old  and (ii) at least one child 

under 15 years old. The households were told that they participate to a consumption survey but 

they were not told that the survey was risk related. 

For the purpose of comparison and to control the seasonal effect, data on fish consumption were 

collected for all members of each household under equal conditions the first month. Then, the 

201 households were randomized into treatment and control groups3. The advisory was given to 

the treatment group (the interviewer read it and let the brochure), while the control group 

received no information. A notebook allowed households to record the fish species and the 

quantity consumed by all the members. Plus, they were asked to keep all grocery receipts 

concerning fish consumption for checking the coherence of the notebook. The design of the 

experiment was on several steps: 

(1) At the beginning of the first month (May), the notebook and the method for collecting 

information were explained. The interviewer filled in a questionnaire concerning socio-

demographic characteristics and perception of food safety issues.  

(2) At the end of the first month, while a second visit, the interviewer collected and 

checked the notebook with the recording of fish consumption. Then, for the treatment group 

only, the advisory (detailed in the next section) was read and given to the woman. 

(3) At the end of the second month (June) the interviewer collected and checked the 

notebook with the recording of fish consumption. Then, for the treatment group only, an 

interview was done about participant’s understanding of information received in the brochure 

and choices made. 

(4) Break of two months in the recording of fish consumption.  At the end of the fourth 

month (August), during a phone follow-up, participants were reminded that the notebook had to 

be filled in for the following month 

                                                 
2 We recruited by phone households who consume sea products at least twice a week. During the phone call, 
households agreed to receive at their home an interviewer four times and to collect data consumption of fish and 
shellfish during five months. 
3 99 households were in the treatment group and 102 were in the control group 
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(5) At the end of the fifth month (September) interviewer collected and checked the 

notebook with the recording of fish consumption. Then, for the treatment group only, an 

interview was done about participant’s understanding of information received in the brochure 

and choices made. 

We now turn to the presentation of the brochure with the advisory given to the treatment group 

during the second visit (see appendix A). The message was based on advisories coming from 

health agencies in different countries as described in the previous section. The brochure mentions 

the group at risk (Women who may become pregnant, Pregnant women, Nursing mothers, Young 

children). It describes the benefits coming from fish consumption, through omega-3 fatty acids 

which helps to reduce risk of cardiovascular diseases and contributes to brain development and 

growth of children, and risk coming from methylmercury which provokes a lack of brain 

development in the fetus and in children exposed. 

 The advisory is structured around three points, as the U.S. one (FDA-EPA, 2004)  

 (1) Point 1 highlights to “eat up to 2 meals per week” of fish and seafood.  

(2) Point 2 concerns four fish species to “restrict to 1 meal per week.” Indeed, as it is done in 

most of national advisories, we distinguished between fish to consume up to once a week and 

fish to avoid (point 3). The criteria for selecting these fish were based on the mercury levels. 

This leads us to select fish to eat up to once a week that have a mercury content between 0.2mg/g 

and 0.4 mg/g, namely grenadier, ling (and blue ling), rock salmon, and canned tuna4.  

(3) Point 3 of the advisory identifies the “do not eat” fish, and it applies to five fish with 

mercury content above 0.4 mg/g, namely grouper, marlin, shark, swordfish, and fresh tuna.  

Our goal was to focus and to evaluate the efficiency of the advisory. What is its impact on 

consumption behavior? Could the advisory able to reduce the size of the group at risk? How 

many women comply with the advisory?  

 

Results  

                                                 
4 The thresholds of 0.4 mg/g and 0.2mg/g were based on a computation of exposure to ensure that by following our 
recommendation, children were well within the tolerable level established by the Joint FAO-WHO Expert 
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Weak decrease in fish consumption, short-time information effect 

Table 1 summarizes the weekly consumption data for the three months, namely, May, June, and 

September. The data show seasonal effects peaking in May and then declining. For the first lines 

in each block, the decline in consumption between May and June is larger for the treatment 

group (receiving the information at the end of May) than for the control group. On average, 

weekly consumption of all fish exceeds the recommended level of two servings per week. While 

this may be due to some seasonality in fish consumption, data of the control group over the three 

months indicates that this behavior prevails over long periods. In average, women of the 

treatment group consume 3.2 servings of fish per week in May and 2.8 in September while the 

consumption for the control group in May is 2.9 and 2.6 in September. An examination of table 1 

shows that despite some differences, the consumption patterns are pretty similar among the 

different members of a family. The main reason is that around 75% of fish consumption occurs 

at home (with some very tiny differences among the subgroups), so that consumption behavior is 

highly correlated among members of the same family.  

The following simple econometric estimation underlines a significant effect of the information in 

June only. The dependent variable is the consumption frequency of all fish in May, June and 

September for women, men and spouses denoted Freq. The dummy variables Treat equal unity 

for households members in the treatment group receiving information. The dummy variables 

June (respectively Sept) equal unity for June (respectively September) and zero otherwise. The 

dummy variables TreatJune (respectively TreatSept) equal unity for households members in the 

treatment group in June (respectively September) and zero otherwise. Equation (1) below shows 

the regression estimations with t-statistics noted in the parentheses below the coefficients along 

with the R2 values for the estimations: 

(1) 

�

(36.86) (2.87) ( 0.5) ( 1.47)

2

( 2.54) ( 1.01)

2.43 0.27 0.04 0.13

0.34 0.13 , 0.01

Freq Treat June Sept

TreatJune TreatSept R

− −

− −

= + − −

− − =  

Equation (1) shows that the treatment effect coming from the information revelation on 

consumption of all fish is effective in June (TreatJune) and not in September (TreatSept). The 

                                                                                                                                                             
Committee on Food Additives (JECFA, 2003) and equal to 1.6 µg per kg body weight per week. The fact that 
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coefficient on TreatJune is statistically significant, while the coefficient on TreatSept is not 

statistically significant. It means there is a “short-term” information effect.   

Table 2 shows the variation of fish consumption frequency during the experiment. Variation is 

expressed in number of time per week, negative values represent a reduction of consumption 

while positive values represent an increase. During the entire experiment (from May to 

September), 33% of women don’t change their fish consumption (which is a bit less than the 

control group, 44%) and 22% increase their consumption of one, two or three times per week. As 

Figure 2 illustrates, 30% of the women reduce their consumption of once a week (25% in the 

control group) and 15% reduce more than twice a week (while 10% in the control group). There 

is a relative stability in fish consumption, while 80% of women of the treatment group don’t 

change or change only once per week (increase or decrease). If we look more precisely in the 

Table 2 how the decrease happened during the experiment (May-September), one can observe 

that the reduction of frequency is more important the first period (May-June). During the 

following months (June-September), women who reduce of once a week are less numerous, 

(18%) than the previous period (34%) while they are more numerous to increase of once a week 

their consumption (26%) than the previous period (12%).  

 

Non-compliance with the advisory 

Some of women decrease their consumption but is it sufficient to comply with the advisory 

which recommends to eat up to two meals of fish or shellfish per week? 

Table 3 shows that at the end of the experiment (September), 34% of the treatment group’s 

women comply perfectly with the advisory, which means that they consume fish twice a week. 

This behavior as the advisory explains, allows them to avoid the risk of fish consumption and to 

keep its benefits. Nevertheless, this score is similar for the control group (34%) which means that 

is not result from the advisory. Among the 66% of women who don’t comply with the advisory 

at the end of the experiment: 11 % eat fish less than twice a week (19 % in the control group) 

and 55 % eat fish more than twice a week (47% in the control group). Figures 3 and 4 highlight a 

behavior in “step-by-step” during the experiment for the treatment group, even though the 

                                                                                                                                                             
children are within the tolerable level implies that childbearing women are within the JEFCA tolerable level. 
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magnitude is relatively low. Indeed, number of women who eat twice fish per week increases 

progressively (20% in May, 30% in June, 34% in September) and number of the ones who eat 

three times per week decreases progressively too (35% in May, 30% in June, 24% in September). 

The same phenomenon is not observed in the class of the “big eater” (4 times per week and 

more) which is stable in the treatment group during the experiment and very similar in the two 

groups.  

To sum up, differences between treatment group and control group are very weak but the 

advisory had some impact on consumption behaviors. There is a short-time effect due to the 

information but maybe also to the implementation of the survey itself. Women are slight 

numerous to reduce their fish consumption in the treatment group, nevertheless, changes are 

insufficient comparing at the recommendation and a vast majority of women did not comply with 

the advisory. We now turn to some explanations of these observed behaviors. 

 

Discussion 

Valuation of risk-benefit of fish consumption: the role of anchoring 

To make their decision people have to assess the risk-benefit of fish consumption. The advisory 

makes sure that people understand the hazard and gives them the accurate behaviour to reduce 

the risk-taking in modifying their consumption. Do people give a high negative value to this 

hazard? Could there be some variation? Even if people see the hazard, their probability judgment 

could be biased downward and the risk could be valued as insignificant. If you are a childbearing 

age woman, the advisory says that you must not eat shark because it contains high level of 

mercury that may harm your foetus’ developing nervous system. But, what happens if you decide 

to eat some shark once, or twice? What is your likelihood to be affected by this hazard? How 

much damage do you anticipate and how do you evaluate it? The advisory says nothing about 

that. In the same time, it mentions the benefits of fish consumption. Do people give a positive 

value to these benefits? 

At the beginning of the experiment,  in a 5-point scale with 1 meaning no impact and 5 meaning 

a strong impact, women5 thought that contaminants6 (including dioxines, lead and mercury) have 

                                                 
5 Including all women (treatment and control groups) 
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a lot of impacts on their health (average equal to 4.13). This concern ranks first before the food 

concern about pesticides (4), growth hormones (3.7), irradiation (3.6), GMO (3.5), antibiotics 

(3.4) and food additives (2.8). 64% of women think that contaminants have some strong impacts 

on their health while 9% classify them with no impact (Table 4). In this global ranking, we can 

say that mercury has a high negative value. After the information given in May, 50% of the 

women (Table 5) consider that mercury has some strong risk for their health (4 and 5 on a 5-

point scale in which 1 means no risk and 5 means very strong risk) in June and 39% in 

September. Valuation of mercury risk has almost an equally distribution among positive and 

negative values but negative valuation of mercury decreases along with time. It is especially 

noticeable for the valuation of risk for children’s health for which 37% of women think that there 

is some very strong risk (5 on the scale) against 22% in September. Conversely, women give a 

high value on the benefits of omega-3 fatty acids coming from fish consumption. Table 6 shows 

that more than 70% of women at the end of the experiment consider that omega 3 fatty-acid 

coming from fish consumption have some strong benefit (4 and 5 on the scale) for themselves 

and the other members of the household while only about 6 % give a low value (1 and 2 on the 

scale). 

We make the assumption that the positive value of fish consumption coming from former 

knowledge is the anchor from which people estimate risk and benefit information in the 

advisory. Tversky et al.  (1974) have shown the tendency of judgments to be anchored on initial 

values. This initial assessment or presented value, the anchor, may be a learned fact, a proxy or a 

substitute good, a recall from memory (like a former valuation) ; it could be endogenous or 

exogenous, informative or not (Exel et al, 2006). The current assessment involves a compromise 

between this anchor and a mental simulation of other possible solutions. The final judgment is 

the result of this adjustment from the reference point and it is in most of case insufficient 

(Kahneman et al., 1982 Tversky et al.  1983). Anchor plausibility influences judgment, the more 

plausible the anchor, the stronger the anchoring effect (Silberman and al., 1989). Indeed, 

nutritional benefit of fish consumption, and its positive effects on health were widely 

broadcasted in France for several decades and people received a lot of information concerning 

                                                                                                                                                             
6 Note that the question at the beginning (May) did not specifically concern the Methylmercury, but several 
contaminants, for not influencing the participants’ information before the information revelation. In June and 
September, questions directly focus on Methylmercury. 
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benefits of fish consumption. This anchorage effect is maybe reinforced by the fish consumption 

benefits, explicitly mentioned at the beginning of the recommendation.  

At the end of the experiment, women were asked questions about their initial knowledge about 

risk and benefit of fish consumption. Table 7 shows that 64% of them answered spontaneously 

that they knew that fish is good for health, 51% known about benefits coming from omega 3 and  

87% of participants say that they consume at least twice fish per week (Table 9), as it is advised 

for several years in French nutritional recommendations. Conversely, Table 8 shows that women 

had very few knowledge about risk coming from fish consumption: 39% thought that fish has 

very few risk or no risk at all and only 12% of them say that they know about mercury in fish. 

That is confirmed in Table 10 in which 61% of women say they are badly informed about 

contaminants as dioxine, lead and mercury7 and only 4% to be very well informed.  

When women are told that fish consumption have some negative effects, they underestimate the 

risk-benefit relation because of the anchoring coming from former information about benefits 

which contributes to do not comply with the advisory.  

 

Estimation of high cost of avoiding the risk leads people to cling to the status quo 

To make their decision, people estimate the cost of avoiding risk. At the end of the experiment, 

25% of women say that they changed their consumption behaviour, mainly because their family 

was targeted in the advisory, and 75% say they did not (Table 11). Among the last ones, a 

majority of women think they do not consume fish species mentioned or they are not targeted. 

The other did not change saying that food is already contaminated so they cannot be careful with 

everything (18/75) or that they are targeted but do not want to change their habit (9/75). Here, 

women see clearly the risk but estimate that the cost of avoiding it is too high. In this situation, 

people prefer to stay in the current state, that is the status quo (Samuelson and Zeklauser, 1988). 

The status quo is observed when the disadvantages of a change loom larger than its advantage. 

Empirical works on status quo are numerous (Coursey et al., 1987; Hartman et al., 1991, 

Machina, 1987; Kaheman et al., 1979; Samuelson et al., 1988). Samuelson and Zeckhauser 

(1988) have shown that people often cling to the status quo when it is cheaper than to switch. In 

                                                 
7 For comparison, only 11% of women are very badly informed about obesity, 23% about BSE (Bovine Spongiform 
Encephalopathy) and 34% about GMO and 68% about irradiation. 
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individual choices, the status quo is often appealing because other options are ambiguous ore 

require careful thought. That is consistent with behaviour observed where people had a weak 

change of consumption behaviour the first month in reaction at the advisory but then, did not 

continue to change and clang to the status quo and relied on routine and consumption habits. 

 

Numerous information in the advisory: Cognitive limitations 

Table 12 shows that, except for tuna, only a minority of women were able to recall the species 

mentioned in the recommendation, signaling some limits to memorizing points 2 (limit to once a 

week) and 3 (not to eat) of the advisory. The correlation between the percentage of recall at the 

end of June (first column of table 2) and the habit of consumption in May 2005 for the women of 

this study is very high (0.82). Clearly, fish with a low level of recollection (<20%) are rarely 

consumed. Tuna, widely consumed in France, is recalled by around 50% of the treatment group 

women, with a noticeable difference between fresh and canned tuna.  Table 12 also shows that 

the advised frequencies mentioned in the recommendation were only correctly indicated by a 

minority of women (15% or less), when species were successively mentioned to these women in 

questions following the question about the spontaneous recall. So, although 52% of women 

quoted fresh tuna spontaneously as a species in the advisory, only 13% of them recorded that 

they should not eat this species. This result means that the “complexity” introduced by the need 

to differentiate between points 2 and 3 in the recommendation results in very little differences in 

terms of memorization by women. The judgment of the plausibility of the hazard could be in this 

case, relatively low. In the advisory, consumption of fish is divided in three recommendation 

(not to eat, restrict to once a week, restrict to twice a week) depending of the fish species because 

they did not contain the same level of contamination in mercury. Focusing on species may be 

problematic for convincing about hazard. It is based on the implicit knowledge about the food 

chain in which predatory fish at the end of the chain are more contaminated in methylmercury 

because of its accumulation. That is based also on the implicit knowledge that there is some 

predatory fish. This distinction between fish species could reduce the estimation of the 

plausibility of the hazard.  

Moreover, people targeted in the advisory are not precisely memorize at the end of the 

experiment. Table 13 shows that if 84% of women remember that pregnant women are in the 
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group at risk, only 54% remember that children under 6 are also targeted, 27% the nursing 

mothers, and 15% the women who may become pregnant. This last result underlines that the 

subjacent precaution in the advisory is not well understand by people who switch the 

information. 

 

Conclusion  

To take their decision, people assess and judge risk-benefit information, assess the cost of 

avoiding the risk and have to deal with information sometimes conflicting. They do not comply 

with the advisory especially because of some limitation due to former nutritional information 

widely broadcasted and which is the anchor in the estimate of risk-benefit of fish consumption. 

The valuation of hazard is biased downward and people cling to the status quo. We show that to 

face institutional and cognitive constraints, individuals rely on routine rather than to seek to 

calculate the consequences of alternatives. These results can be interpreted as the fact that people 

do not have some stable preference as assume standard economics but bring in favour of 

valuation that depends on the current reference level (Kahneman et al., 1991), especially of 

information. That means that it is a question of time, the anchor concerning the benefit of fish 

consumption could be less and less strong after several campaign of risk-benefit health 

information for example. 

As it had been highlighted very earlier in other fields as in flood insurance by Howard 

Kunreuther (1979), policy makers need to understand how individuals and organizations act 

when they face risk and uncertainty.  In this particular case, risk management in a framework of 

precautionary approach turns scientific uncertainty into some very precise and balanced 

information in a “ready-to-behave” advisory that, in fine, transfers uncertainty to the consumers. 

In France, nutritional policy and food risk policy are implemented in different spheres. Very 

likely, this separation does not help for a coherent communication about risk-benefit of a 

particular food. That confirms the interest to analyze in the same approach the bases on which a 

public policy is elaborated, the way of it shapes the conditions of economic behaviour and how 

actors face it.  
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Using an experiment in field was a good way to obtain precisely the behavioural consumption 

change and the valuation of risk and benefit from interviews. It allows us to analyse the results 

under controlled conditions in a country where no wide broadcasting of the advisory was done 

yet. Anyway, some limits related to the methodology have to be mentioned. Especially, because 

of its inherent nature, an experiment is not the “real-world” and it cannot capture network effects 

and social influence. Experiments are a particular type of applied social sciences in a process of 

regulatory decision-making and they could be a key feature of public intervention than simply a 

measurement of policy outcomes (Riecken et al., 1978). Indeed, regulatory experiments because 

they involve new experts (especially from social and economic sciences), generate new 

knowledge and new controversies in the risk regulation process, change institutions that regulate 

and coordinate economic behaviour (Guala, 2007, Blanchemanche et al., 2006). At least, it can 

be argued that it changes the nature of the debate and led to more informed regulation decision-

making (Greenberg et al., 1986).  
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Table 1. Reported weekly consumption frequencies of women, men, and children by fish 
species (on average) 
 Treatment  Control  
   May    June Sept.   May   June   Sept. 
Female household head 
All Fish 3.23 2.82 2.83 2.93 2.82 2.65 
Fish not mentioned 2.61 2.29 2.39 2.33 2.21 2.15 
To limit to once a week 0.51 0.43 0.34 0.53 0.53 0.40 
Fish to avoid 0.10 0.10 0.10 0.08 0.09 0.09 
       
Male household head 
All Fish 2.70 2.25 2.37 2.69 2.59 2.30 
Fish not mentioned 2.24 1.83 2.05 2.17 2.02 1.85 
To limit to once a week 0.38 0.32 0.24 0.44 0.50 0.34 
Fish to avoid 0.08 0.10 0.08 0.08 0.07 0.11 
       
Children under age 6 
All Fish 2.17 1.90 2.07 2.08 2.04 2.13 
Fish not mentioned 1.85 1.64 1.76 1.76 1.68 1.79 
To limit to once a week 0.27 0.22 0.26 0.28 0.31 0.27 
Fish to avoid 0.04 0.04 0.05 0.05 0.05 0.07 
   
Children over age 6  
All Fish 2.82 2.30 2.42 2.09 2.23 2.16 
Fish not mentioned 2.33 1.91 2.04 1.67 1.80 1.79 
To limit to once a week 0.42 0.33 0.29 0.38 0.40 0.32 
Fish to avoid 0.07 0.07 0.09 0.03 0.03 0.05 
 
 
Table 2.  Variation  in frequency  of fish consumption for women in treatment and control 
groups (in %) 
 
Variation 
(consumption events 
per week) 

-6 -5 -4 -3 -2 -1 0 1 2 3 

During the experiment 
September-May 1(0) 0(0) 0(1) 2(4)  12(5) 30(25) 33(44) 17(17) 2(4)  3(0) 

June-May  0(0) 0(0) 2(0) 1(3) 9(5) 34(26) 37(41) 12(16) 5(6) 0(3) 

September-June 0(0) 0(0) 1(1) 1(4) 10(5) 18(21) 36(46) 26(18) 6(5) 2(0) 

( )  % of women in the control group 
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Table 3. Frequency of fish consumption for women in treatment and control groups (in %) 
 
Frequency 
(consumption 
events per week) 

0 1 2 3 4 5 6 7 8 

May 0(1) 11(13) 20(31) 35(24) 18(17) 9(9) 2(2) 3(2) 2(1) 

June 2(2) 12(18) 30(25) 30(22) 18(21) 5(5) 2(5) 0(2) 0(0) 

September  2(0) 9(19) 34(34) 24(24) 22(14) 5(5) 2(2) 2(1) 0(1) 

( ) % of women in the control group 
 
 
 
Table 4.  What level of impact do the following factors have on your health? 

(Beginning of the experiment, before the advisory) 

 
 

1 
No impact 2 3 4 

5 
Strong 
impact 

Don’t 
know 

Food Additives, Preservatives 13% 17% 37% 18% 12% 3% 
Antibiotics 9% 11% 16% 23% 35% 6% 
GMO 6% 8% 23% 19% 37% 7% 
Growth hormone 5% 4% 16% 23% 45% 7% 
Irradiation 9% 6% 10% 18% 47% 10% 
Pesticides, chemical products 4% 5% 16% 23% 50% 2% 
Dioxine, lead, mercury in food 9% 2% 9% 13% 64% 4% 

 
 
 
 
 
 
Table 5. Valuation of mercury risk in fish after the information (June and September) 
 

1  
No risk 2 3 4 

5  
Very strong 

risk 
How dangerous do 
you consider the risk 
of mercury in fish? June Sept June Sept June Sept June  Sept June Sept 
For health in general 
(%) 0 4 13 23 36 33 30 22 22 17 

For your health (%) 0 4 16 26 34 30 31 25 19 14 
For your children’s  
health (%) 

1 4 10 16 21 26 32 31 37 22 

For your husband’s  
health (%) 

1 4 17 25 33 30 32 27 18 14 
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Table 6. Valuation of omega 3 benefits in fish at the end of the experiment (September) 
 

How do you consider the benefits of 
omega-3 fatty acid in fish ? 

1 
No benefit 2 3 4 5 

Very strong benefit 
For health in general (%) 0 6 23 43 27 
For your health (%) 0 6 22 43 28 
For your children’s health (%) 0 7 19 43 30 
For your husband’s health (%) 0 6 22 43 29 

 
 
 
Table 7.  Former knowledge about benefits of fish consumption  
 
What did you know about benefits of fish consumption 
before the survey? (Spontaneous answer) % of women  

Good for health 64 
Good for memory, rich in phosphorus 53 
Benefits coming from omega 3  51 
Less fat than meat  22 
Reduce risk of cardiovascular diseases 17 
It is necessary to eat fish twice a week 17 
It is necessary to eat fish once a week 14 
Others 14 
Benefit coming from proteins 7 
Several answers could be given 
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Table 8. Former knowledge about risk of fish consumption  
 
What did you know about risk of fish consumption 
before the survey? (Spontaneous answer) % of women 

Fish has very few or no risk 39% 
Risk related to freshness of fish 18% 
Don’t know 13% 
Contamination of fish with mercury 12% 
Risk coming from pollution 10% 
Risk coming from fish from farm 9% 
Others 8% 
To don’t eat more than twice a week 3% 
Not good for pregnant women and young children 3% 
Several answers could be given 
 
 
Table 9. Compliance with national nutritional recommendation 

 

Do you follow the following nutritional recommendations? % of women 
To consume 3 milk products per day 90.5 
To eat 2 meals of fish per week 87 
To reduce consumption of fatty foods 82 
To limit consumption of alcohol 79.6 
To reduce consumption of sugar 72.1 
To eat 5 fruits or vegetables per day  58.7 
To practise sport activity at least 30 minutes per day 41.3 

Several answers could be given 
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Table 10. Information about food risks (% of women) 
 
How are you informed about the 
following food risks? 

1 
Very badly 
informed 

2 3 4 
5  

Very well 
informed 

Obesity 11 13 18 28 31 
BSE (Mad Cow Disease) 23 17 23 22 15 
GMO 34 23 27 12 5 
Food additives 35 30 24 9 2 
Pesticides 51 23 17 6 2 
Growth hormone in farm 55 23 14 3 5 
Antibiotics in farm 58 24 14 3 2 
Dioxine, lead and mercury in food 61 23 8 5 4 
Irradiation 68 16 10 4 2 

Question at the beginning of the experiment, women of treatment group 
 
 
Table 11. Reasons given about change or not change of consumption behaviour 
 
Did fish consumption of the household change to comply with the 
advisory?  % of women 

Yes, because… 25 
   You are targeted in the advisory        2 
   Your children are targeted  in the advisory        3 
   Your family is targeted in the advisory     17 
   You are not targeted by the advisory but you were warned    2 
   No reason given    1 
No, because… 75 
   Fish species mentioned are not consume    25 
   You are not targeted in the advisory     20 
   You are targeted in the advisory but don’t want to change your habit     9 
   You don’t believe the advisory    0 
   Food is contaminated, we can not be careful of everything    18 
   No reason given    3 
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Table 12. Recollection regarding fish species and the frequency of recollection of species 
mentioned in the message by the women in the treatment group 
 
 

End of June  End of September 

Species 
mentioned in 
the message 

Species 
recalled by the 
% of women 

Frequency 
correctly recalled 

by the % of 
womena 

Species recalled 
by the % of 

women 

Frequency 
correctly recalled 

by the % of 
womena 

Grouper 6% 11% 13% 9% 
Marlin 5% 10% 3% 6% 
Shark 20% 15% 28% 14% 
Swordfish 10% 14% 19% 13% 
Tuna, fresh 52% 13% 50% 10% 
Grenadier 4% 10% 4% 10% 
Ling 6% 10% 4% 14% 
Rock Salmon 4% 13% 10% 13% 
Tuna, canned 44% 26% 43% 27% 
The five fish to avoid in the recommendation of the appendix A (point 3) are underlined in dark grey. 
The four fish to consume once a week in the recommendation (point 2) are underlined in light grey. 
a In the case of frequencies, each fish was quoted to the women, who were asked to give a frequency among various possibilities 
including the reply “I do not know”. These questions were asked after the question about the message and the recall (spontaneous 
quotation) of species. 
 
 
 
Table 13. Memorization of people targeted in the advisory at the end of the experiment 
 

* Open question 
 
 
 

 
 
 
 

Do you remember who was targeted in the advisory?* % of women 
Pregnant women 84 
Children under 6  54 
Children 31 
Nursing mothers 27 
Women who may become pregnant 15 
Old people 11 
Do not remember 10 
Fetus 7 
Women 2 
All the population 2 
Other 1 
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Fig 2. Variation of fish consumption during the entire experiment
(May-September) 
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Fig 3. Fish consumption of the treatment group's women
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Fig 4. Fish Consumption of the control group's women
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APPENDIX A  

The Message (Translation) 
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8 An average portion per meal is equal to 150 g for an adult and 100 g for a young child. 
For canned tuna, an average portion is equal to 60 g for an adult (a small can) and to 30 g for a young child. 



 


