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pay more attention to the safety of food, particularly vegetables. This paper investigates the 
impact of consumer perception of food safety risk on self-reported vegetable consumption and 
then compares the determinants of risk perception between the rural and the urban region. We 
conducted a survey and observe a decline in self-reported vegetable consumption as a 
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attempt to consider the influence of various risk characteristics of different hazards associated 
with a food product on risk perception of the product. This information will support the 
development of risk communication programs in Vietnam. Also, the study explores, for the 
first time, the similarities as well as disparities in influenc
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Table 1:  Variable definition and statistics 
 
 

Variables/ 
constructs 

Variable definition Scale Whole 
sample 
(n=498) 
Mean (SD) 

Rural  
 
(n=230) 
Mean (SD) 

Urban  
 
(n=268) 
Mean (SD) 

PV Risk perception of vegetables 1-5 3.80 (0.96) 2.15* (0.67) 2.46* (0.59) 
Trust in Local government 1-10 4.11 (2.95) 5.28* (3.15) 3.11* (2.34) 

Central government  1-10 3.56 (2.54) 4.32* (2.75) 2.91* (2.14) 
Supermarkets  1-10 4.46 (2.44) 4.50 (2.66) 4.43 (2.25) 
Farmers 1-10 2.77 (2.18) 3.16* (2.44) 2.44* (1.87) 
Food traders at wet markets  1-10 2.42 (1.85) 2.77* (2.13) 2.13* (1.52) 

Perceived 
knowledge of 

Pesticides  1-10 5.17 (2.52) 5.09 (2.68) 5.23 (2.38) 
Bacteria  1-10 4.90 (2.33) 4.76* (2.38) 5.02* (2.28) 
Heavy metal   1-10 4.19 (2.38) 3.97* (2.40) 4.39* (2.36) 
GMO vegetables  1-10 3.38 (2.41) 3.13* (2.41) 3.59* (2.40) 

Perceived 
control  
over 

Pesticide residue  1-10 3.45 (2.19) 3.75* (2.31) 3.20* (2.05) 
Bacteria  1-10 4.93 (2.56) 4.73 (2.48) 5.11 (2.62) 
Heavy metal  1-10 2.86 (2.01) 3.0*6 (2.06) 2.70* (1.96) 
GMO vegetables  1-10 2.70 (2.10) 3.09* (2.27) 2.36* (1.88) 

Perceived 
consequence 
of 

Pesticide residues  1-10 8.20 (1.98) 8.13 (2.05) 8.27 (1.91) 
Bacteria  1-10 7.28 (2.19) 7.12 (2.33) 7.42 (2.06) 
Heavy metal  1-10 7.90 (2.09) 7.58* (2.29) 8.19* (1.86) 
GMO vegetables  1-10 7.41 (2.51) 7.01* (2.73) 7.76* (2.25) 

Information  
about  

Food incidents from TV  1-5 3.92 (0.82) 3.81* (0.80) 4.01* (0.84) 
Food incidents from social 
media  

1-5 3.34 (1.27) 2.83* (1.35) 3.78* (1.01) 

Food incidents from 
relatives/friends  

1-5 3.68 (0.93) 3.54* (0.91) 3.81* (0.93) 



6 
 

Risk perception of vegetable (PV), the dependent variable, was measured by mean of perceived 
health risk from consuming vegetables. To measure this variable
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types of vegetable categories in their diet. Most of the top 10 frequent-cited vegetables that 
were avoided belong to a leafy category. 
 
Table 3:  Changes in vegetable consumption due to food safety concerns 
 
Indicators Whole 

sample 
Rural Urban 

% of respondents reported vegetable consumption reduction 33.50 34.34 33.84 
% of vegetable consumption has been reduced/respondent 8.47 8.46 8.54 
% of respondents avoided eating at least one vegetable 89.36 87.50 88.79 
Number of vegetables that were avoided eating/respondent 2.23 2.16 2.29 
Top 10 vegetables that were frequently avoided eating pak choy, choy sum, 

cabbage, broccoli, morning 
grow, watercress, Thai 

brinjal,   cucumber, bean 
sprout, and lettuce 
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Table 4:  Risk perception level and vegetable consumption reduction           n = 498  
 

Risk perception level N Mean rank of consumption reduction level 
1 10 178.00 
2 34 198.78 
3 128 233.01 
4 197 237.05 
5 129 303.79 
χ2(4) = 45.135, P = 0.000   

Note: Reduction in vegetables consumption is in scale 1-4 with 1 (reduce less than 20%), 2 (reduce 20% -39 %), 

3(reduce 40% - 59%), 4(reduce more than 60%); risk perception for vegetables was in a 1-5 scale with 1(very 

low) and 5(very high). Mean rank of consumption reduction level is calculated by the Kruskal-Wallis test. 
 
 
Table 5:  Results of post hoc test 
 

Compare the mean rank of consumption reduction between 
risk perception level 

   χ2(1) P 

1 and 2 0.93 0.34 
1 and 3 2.88 0.09* 
1 and 4 3.04 0.08* 
1 and 5 8.50 0.04** 
2 and 3 3.30 0.07* 
2 and 4 4.00 0.04** 
2 and 5 18.41 0.00** 
3 and 4 0.10 0.74 
3 and 5 21.95 0.00** 

Note**, *: significant at 5% and 10% level, respectively, using Kruskal- Wallis test 
 
 
3.2 Determinants of risk perception of vegetables 
 
Table 6 shows the results of the PCA analysis. The Kaiser–Meyer–Olkin (KMO) measures of 
sampling adequacy for rural and urban data sets were at acceptable levels (0.668 for rural and 
0.710 for urban).  The Bartlett’s test of sphericity was significant at p < 0.000 for both of the 
datasets, suggesting that there would be a statistically significant interrelationship between 
variables. These two tests confirmed that PCA could be performed efficiently on the two 
datasets. Only components having eigenvalues equal to or greater than 1 were retained. 
Cronbach's alphas of all the components were higher than 0.6, suggesting acceptable construct 
reliability (Tavakol and Dennick, 2011). For convenience, we only reported factor loadings 
with values higher than 0.4. 
 
PCA results were quite diverse in the two areas. We retained 6 components for the rural and 5 
components for the urban data set. They contributed to 70.2% and 64.6% of the total variance 
of the rural and the urban data set, respectively.  
 
Regarding the rural dataset, component 1 and 2 were named “Perceived Consequence” and 
“Perceived Control,” respectively. We split Trust items into two components: 3 (Trust 
Government and Supermarket) and 6 (Trust Wetmarket). Containing the items “Trust 
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Farmers,” and “Trust retailers at wet markets,” component 6 reflect trust in actors at the wet 
market. Component 4 and 5 were called “Perceived Knowledge” and “Information,” 
respectively. 
 
For the urban data set, 5 components (1 to 5) retained were: “Institutional Trust,” “Perceived 
Knowledge,” “Perceived Consequence,” “Perceived Control,” and “Information.” Like the 
rural data, the last two components were able to explain a rather small amount of variance 
(under 10%). However, as Jolliffe (2002) argues, these components are not necessarily 
unimportant predictors in a regression analysis that we report in the next section. 
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shoppers had to rely on untraceable vegetables purchased from an intermediary in traditional 
markets. The absence of direct sale between primary food producers in rural regions and end-
consumers in urban regions probably evoke the uncertainty about food quality and safety of 
urban citizens, especially when government management of food safety is considered 
ineffective. Urban consumers’ perceived control over food safety might be low, as a result. 
Unlike urban households, the majority of rural families grew vegetables with about 40% of the 
household’s vegetable supply being homegrown. Gaining an understanding of agricultural 
production and having more homegrown vegetables, that are considered to be safe, means that 
information asymmetry might not be an issue in the rural region
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4.2 Factors affecting risk perception of vegetables 
 

We found notable differences as well as similarities in the determinants of vegetable risk 
perception between regions. While age and education shaped the risk perception of vegetables 
in the rural area, none of the demographic characteristics influenced consumer’s evaluation of 
vegetable risk in the urban region.  
 

In the rural region,  the influence of age can be explained by the change in perception during 
the life cycle of a person (Swinbank, 1993). When people are young, they tend to discount the 
future and the consequence of current consumption habit on their life expectancy. When people 
are older, their remaining life expectancy decline, their perception would change again. They 
would perceive a higher risk level than younger people. In line with Worsley and Scott (2000), 
this study found a positive relationship between age and food safety risk perception. 
 

Rural participants who had a university degree would be 9.59% more likely to indicate a very 
high risk of vegetables than those who had not. Lee et al. (2012) found an inverse relationship 
between education and risk perception. In contrast, this study found a positive association 
between these variables for the rural subsample. Perhaps, in the rural region, better education 
is associated with more frequent access to information on food risk. This, in turn, might lead 
to higher risk perception. In the urban region, the insignificant effect of demographic factors 
suggests that a high level of risk perceived of vegetables might spread to all demographic 
groups in the urban subsample.  
 

Three other disparities between rural and urban region are about the effects of 1) having been 
poisoned by vegetables, 2) self-provisioning of vegetables, and 3) perceived control of hazards. 
 

In the urban setting, similar to Green et al. (2003) and Parry et al.
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2010). Rural households that did not grow vegetables might be able to control the safety of 
their vegetables in many ways. For example, they might obtain “safe vegetables” easily by 
asking or buying vegetables from their kin and friends whom they trust. Hence, growing 
vegetable or not would not be relat
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institutional trust was found to be very low (Table 1). Hence, to lower the anxiety about 
vegetable safety in Vietnam, i
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Improving trust is essential for both regions, as trust determined risk perception and trust has 
severely eroded. Building trust, according to de Jonge et al. (2008), requires three elements: 
care, competence, and openness. Trust in an actor is influenced by the extent to which the actor 
is perceived by consumers to be competent, honest, and caring of public welfare. In Vietnam, 
“care,” “competence” and “openness” in food safety management is lacking.  Consumer’s trust 
in regulators is very low as they have observed a high level of corruption and widespread rent-
seeking behavior of government authorities such as food inspectors (Van Hoi et al., 2009). A 
series of food scandals have severely destroyed consumers’ trust in the food industry.  To resore 
trust, the government needs to demonstrate its commitment to reduce corruption and unbiased 
food safety information to the public. Trust in the food industry would be rebuilt by proving 
truthful information about food products, complying regulations in food safety and showing 
genuine concern to consumer’s health. Improving trust in actors at wet markets in the rural 
region and enhancing trust in all responsible institutions in the urban region would help reduce 
the concern about vegetable safety.   
 
Given the urban-rural differences found in this research, policy intervention should be designed 
in ways that are tailored to each region. In the rural area, risk communication should reach 
older adults who were concerned more about vegetable safety. Also, since people with higher 
education assessed a higher risk of vegetables, there is an opportunity for the food industry and 
regulators to develop the organic market in the rural region.  
 
In the urban region, the strong effect of growing own vegetable suggests the importance of 
urban farming which is becoming a norm in big cities in Vietnam and elsewhere in recent years.  
Hanoi has a current population of over 8.5 million with an annual growth rate of 3.5%. Ensuring 
food security and food safety for such a growing population is a challengeable task. Previous 
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