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Background (1/3) 

Food containing hazardous agents, or contaminants, that can make people sick 

e.g. zoonotic diseases, microbial pathogens, parasites, micotoxins, antibiotic drug 

residues, pesticides residues and GMFs. 



• Costs for national health services? 

(£5.8 billion) 

• Demand for indicted products? 

• Demand for surrogates of indicted 

products? 

• Reputation of firms involved? 

What are the economic consequences of food borne diseases and 

scares?  

Background (2/3) 

And what about consumer’s perceived risk? 



Objectives 

1. To evaluate consumers’ psychological reactions under different risk situations 

caused by a food safety incident .  

2. To estimate the willingness-to-pay for nano-sensor  in meat products with and 

without a food safety incident. 

3. To explore how SDE characteristics and psychological reactions of consumers 

influence purchasing behaviour.  



Methodology (1/12) 

• Qualitative research (focus groups) 

• Quantitative research (questionnaire): 

– Shopping habits 

– Psychological reactions 

– CV market scenarios 

– SED characteristics 

 

 
Different risk information administered in three different versions of 

the questionnaire: BAU, LR and HR.   



High Risk information  
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Market scenario introducing nanotechnology 

Methodology (3/12) 



The conceptual framework (Protection Motivation Theory - Roger, 

1985) 

Methodology (4/12) 
How were psychological reactions captured? 



Possible outcomes of consumer purchasing behaviors in relation to combinations of PMT 

elements (Witte,1992) 
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Perceived Threat 

 

 

 

 

 

Perceived 

Efficacy 

Low Threat High Threat 

 

Low 

Efficacy 

No Response  

(ignore the message and  

zero WTP for 

nanosensors) 

Fear control  

(WTP for Nanosensors is 

lower than danger control) 

 

High 

Efficacy 

Low Response  

(WTP lower than Danger 

control) 

Danger control  

(Highest WTP for 

Nanosensors) 



Methodology (6/12) 

Selected examples of how the PMT elements of the cognitive mediating process 

were measured. 

Perceived severity  

Perceived vulnerability  



Methodology (7/12) 

Perceived self-efficacy  

Perceived response efficacy  



Market scenario for nanosensors’ WTP 

Methodology (9/12) 

WTP elicitation method (payment card) 

Please specify: £ ________ 



• To identify the underlying dimensions of PMT with and without food safety 

incident via factor analysis 

• For each factor identified, the scores were calculated through the following 

general form equation: PMTi = β1iX1i + β2X2i + .. + βnXni  

• The identified underlying dimensions used in econometric analysis to see 

how they affect WTP for nanosensors 

 

Data analysis (1/2) 

Methodology (10/12) 

Multivariate statistical analysis 



• Tobit regression appropriate for analysing dependent variables that cannot take values 

below or above a particular analysis  

• WTP for nanosensors shows a censored distribution with a large proportion of zero 

values as the lowest value 

– Among consumers with zero WTP, varying  values of the independent variables imply 

different probabilities of experiencing a protest 

– For consumers who are WTP for nanosensors, varying values of the independent variables 

imply variation in the magnitude of the WTP • �� ࢌ࢏   + <   ࢋ �, � �ࢋࢎ� = �� + ��ࢌ࢏ࢋ + ≥  ࢋ �, � �ࢋࢎ� = �           
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Data analysis (2/2) 

Econometric analysis 



• Web survey via QUALTRICS 

• Quota sampling 

• Piloting February 2015 

• Survey February/March 2015 

• Filter questions to reach the 

population target and to control for 

the quality of data 

 

Data collection 
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Socio-demographic and economic (SED) characteristics  

Results (1/5) 

Scenarios 

SED characteristics 

BAU 

N=209   
Risk  

N=418  
Total 

N = 627 

Gender: 
         - Female 105 210  315 (50.2%) 

Age: 
         - Under 25 years 29 58 87 (13.9%) 
         - 25-44 years 88 176 264 (42.1%) 
         - 35-54 years 55 110 165 (26.3%) 

         - 65 years and above 37 74 111 (17.7%) 
Education: 
         - High school or less 107 (51.2%) 219 (52.4%) 326 (52%) 
         - University degree or post. 102 (48.8%) 199 (47.6%) 301 (48%) 

Income (Household): 
         - Less than £799 27 (12.9%) 47 (11.2%) 74 (11.8%) 
         - From £800 to £1599 56 (26.8%) 126 (30.1%) 182 (29%) 
         - From £1600 to 2399 47 (22.5%) 88 (21.2%) 135 (21.5%) 
         - From £2400 to £3199 41 (19.6%) 72 (17.2%) 113 (18%) 
         - From £3200 or more 38 (18.2%) 85 (20.3%) 123 (19.6%) 
Occupation: 
          - Employed 120 (57.4%) 251 (60.0%) 371 (59.2%) 
          - Unemployed 12 (5.7%) 27 (6.5%) 39 (6.2%) 
          - Housewife 25 (12.0%) 35 (8.5%) 60 (9.6%) 
          - Student 12 (5.7%) 22 (5.3%) 34 (5.4%) 
          - Retired 36 (17.2%) 74 (17.7%) 110 (17.5%) 
Household Wellbeing: 
          - Difficult or modest 141 (67.5%) 263 (62.9%) 404 (64.4%) 
          - Reasonably well or better 68  (32.5%) 155 (37.1%) 223 (35.6%) 



Cognitive change in two scenarios  

Results (2/5) 

Rotated component matrix of PMT items 



WTP for nanosensors in meat products 

Results (3/5) 

WTP for nanosensors for BAU and Risk scenarios 



WTP for nanosensors in four outcomes of PMT 
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Determinants of WTP for nanosensors 
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Conclusions 

• The cognitive process varies in the BAU and Risk scenarios (i.e. fear becomes the most 

important element of the PMT). 

• The cognitive elements of the PMT have different impacts on the WTP of nanosensors in the 

BAU and Risk scenarios.  

• The WTP of nanosensors was also affected by SED. 

• The use of nanosensors could be a good strategy to mediate/reduce public concern and fear 

towards food safety incidents.  

• More information about novel food products should be released by government institutions 

and medias to tackle the issue of consumers’ uncertainty towards the novel product. 

 

 

 

 

 


