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ABSTRACT 

Every year, worldwide, millions of people die and many are hospitalized due to 

food-borne diseases and illnesses caused by the consumption of contaminated food. 

Food safety has continued to be a concern for consumers, the food industry, and 

regulatory agencies. In China, there is almost a constant stream of reports about 

various food safety issues. Chinese consumers are concerned about the need for 

healthier and safer food. The development of science has provided more opportunities 

and possibilities to change the way we live. However, consumers’ overall confidence 

in Chinese food is not high and they are increasingly skeptical about new food.  

This research focuses on a new and not yet launched biological food, Lactic Acid 

Bacteria preserved vacuum-sealed chilled beef (LAB beef), as an example to examine 

what factors would have a significant correlation with consumers’ trust in this product 

and to examine if trust is the key factor impacting on consumers’ purchase intention. 

In order to complete the study objectives, a self-completed social survey was 

conducted in Shanghai City and Chengdu City, totaling 514 respondents. The analysis 

methods used included a measure of correlation, Gamma, principal component 

analysis and structural equation modeling. SPSS, Excel and Amos software were 

used.  

One outcome of this research was the finding that a number of socio-demographic 

factors were not strongly correlated with consumer trust in LAB beef, unlike some 

previous research that found such relationships with trust in new food technologies. 

Personal beef consumption habits, consumers’ past purchase experience with current 

used beef, products, product knowledge and food safety concerns based on their 

awareness, experience and media exposure were found to be important in establishing 

trust in LAB beef. The second outcome of this research is the confirmation of the 
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importance of trust in determining consumers’ willingness to buy LAB beef, as well 

as the confirmation of the mediation effect of trust in explaining the underlying causal 

relationship between a number of independent variables and the dependent variable, 

willingness to buy.  
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Chapter One Introduction 

Every year, worldwide, millions of people die and many are hospitalized due to 

food-borne diseases and illnesses caused by the consumption of contaminated food 

(Notermans et al., 1995; Redmond and Griffith, 2003; Osaili, Obeidat, Abu Jamous 

and Bawadi, 2011). Food safety has continued to be a concern for consumers, the 

food industry, and regulatory agencies (Osaili, Obeidat, Abu Jamous and Bawadi, 

2011). One approach to reduce food safety issues has been to regulate every single 

aspect of food processing and to avoid potential food-borne health hazards to 

consumers through food handling, preparation and storage. It can start from the 

consideration of food origins (i.e, food labeling, food handling, food preservation, 

etc.) to governmental policies on food management and inspection. 

1.1 Food preservation challenges 

Food preservation is one of the most neglected pillars of food security (Aste, Pero 

and Leonforte, 2017). Food preservation extends the shelf life of food by preventing 

the growth of problematic microorganisms, as well as inhibiting the oxidative and 

enzymatic spoilage of food. Food engineers and food scientists have been searching 

for alternative process and preservation technologies that can preserve the quality of 

the food product, as well as being hazard free to the environment and more 

cost-effective (Lavilla and Gayan, 2018). 

Artificial food additives can meet the challenges of preserving the freshness of food 

for extended periods. In the past, there were no such arguments or doubt about 

traditional artificial preservatives as they occupied a unique position in ensuring food 

supply. However, in recent years, food additives have become a public concern due 

to gradually rising public awareness of health concerns (Kumar et al., 2013). Food 

additives can also have adverse side effects. Some food preservatives, for example, 
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sodium benzoate, are known to raise health concerns. Benzoate was found to cause 

hypersensitivity in people with asthma, however it was not conclusive if the 

preservative was responsible for the increase (Barrett, 2007). Sodium nitrite is a 

preservative used in meat products to control bacteria growth to prevent botulism, but 

this additive can react with proteins, or during cooking at high heat, to form 

carcinogenic N-nitrosamines (Field, 2008). This has raised attention from the 

International Agency for Research on Cancer of the World Health Organization and 

has caused a re-examination of natural preservatives which occur in food products 

(Simon, 2015; Gallagher, 2015). 

Furthermore, some microorganisms have developed resistance to preservatives (Brul 

and Coote, 1999). Due to the potential health concerns of adding preservatives into 

food, legislation has restricted the use of food additives. Nowadays, people expect 

food to offer more flavor, safety, nutrition, convenience and be associated with more 

sustainable production practices (Bruhn, 2017). 

1.2 Food preservation situation in China 

In China there are two principal categories of preservation technology, chemical 

synthesis and natural preservatives (Diao and Zhu, 2012). However, due to the price 

advantages and convenience of chemical preservatives, chemical preservatives play 

the major role in the Chinese food industry (Li, Yuan, Fu and Yang, 2017). In China 

there is specific food preservative legislation in effect, but some food manufacturers 

still take risks and fail to comply with the legislation, conducting illegal production 

practices such as exceeding standards and the use and misuse of preservatives to 

extend the shelf life of products (Li, Yuan, Fu and Yang,2017). Unethical practices 

include the heavy use of chemical preservatives in disinfection and bacterial control 
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to lower the bacterial population and thus the color of products can be maintained (Li, 

Yuan, Fu and Yang, 2017).  

Despite threats from unethical food enterprises, from a macro perspective, there is 

room to improve Chinese legislation relating to food preservation (Chen, 2001). For 

example, some agents that have been recognized as low-toxicity by the US and 

Europe, are not yet recognized in China. When Chinese food enterprises plan to 

produce or use these agents, they will have to go through a series of complicated 

application processes and there is no guarantee of approval (Chen, 2001). Chen (2001) 

also suggested that compared to the problems of macro legislation, some micro 

problems are more dominant. Regional protectionism, the disorderly conduct of law 

enforcement officers, and short-sightedness of food businesses all induce the misuse 

and overuse of food preservatives. Table 1.1 lists a few reported food preservative 

issues in China.  

Table 1.1 Selected food safety issues related to food preservation 

Name of  
food preservatives 

Year Incidents 

Benzoic Acid 2015 Benzoic acid is a food additive that is allowed to be used to 
prevent food corruption and spoilage, but it can cause harm to 
the human body if overly used. The Beijing Municipal 
Administration of Food and Drug Administration reported that 
24 kinds of food were found to be uncertified and 13 of them 
were found to exceed the standard for benzoic. The 13 types 
include pickled radish, crispy melon, and pickled pepper 
(Beijing Morning Post, 2015). 

Dienoic Acid 2016 According to the news from the Taiwan Medicine and Food 
Department, a batch of imported seaweed from the US was 
recognized as unqualified due to exceeding the standard for 
Dienoic Acid. 

Formalin 
(Formadehyde) 

2019 Formalin is a colorless liquid with a pungent smell. The major 
component of Formalin is formaldehyde, which is highly 
irritating and a toxic gas soluble in water. The use of formalin is 
actually quite extensive. Formaldehyde can bind to the amino 
group of protein and solidify the protein, so it can be used as a 
tissue fixing agent and preservative in medicine. However, 
according to the news of the Chongqing Morning Post (2019), 
an unethical food businessman used Formalin in Duck blood as 
to maintain the color and freshness. Adding formalin into food 
can lead to cancer (Chong Qing Morning Post, 2019).  
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1.3 The development of food preservation  

Food preservation is a key to food quality and food safety (Singh, 2018). Food 

preservation technology has evolved along with the history of humanity. A history of 

food preservation techniques is listed in Table 1.2. Many of these historical food 

preservation techniques are still used today. With more understanding of food 

microbiology, i.e., microbial interaction inside the food system, the primary focus of 

food preservation is moving toward bio-preservation, which is the use of 

bio-preservatives, either natural or controlled microbiota or antimicrobials for food 

preservation (Ananau et al., 2007). The use of Lactic acid bacteria (LAB) represents 

an excellent ecological approach to preserving food (Ananou et al., 2007). Beneficial 

bacteria such as LAB or the fermentation products produced by LAB are used in 

bio-preservation to control spoilage and improve safety (Yousef and Carolyn, 2003).  

Table 1.2: Timeline of the evolution of food preservation techniques 
 

 

 

 

 

Source: Dehydrator Blog, 2019. 

Bacteriocins produced by LAB are antimicrobial active against foodborne bacteria, 

with their primary role being in helping compete for nutrients and inhibiting the 

growth of undesirable microorganisms in foods. The commercial production of 

bacteriocins provides a source of natural preservatives (Soomro et al., 2002). There is 

~500,000 BC Fire Cooking 

12,000 BC Sun Drying 

600 AD Jam Preparation 

1400 AD Curing 

1784 AD Refrigeration 

1809 AD Canning 

1871 AD Pasteurization 

1945 AD Vacuum Packing 

2000+ AD Chemical Preservatives 
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a wide range of LAB bacteriocins identified with nisin, the most widely recognized 

as a safe and effective preservative produced by Lactobacillus lactics, approved for 

use in more than 50 countries including the USA and Europe (Jack et al.,1995; 

Alzamora et al., 2000; Delves-Broughton et al., 1996). Nisin inhibits the growth of 

many psychrotrophic spoilage bacteria and is used in food fermentation and shelf-life 

extension. LAB is also the most common form of microbes considered as probiotics. 

1.4 Lactic Acid Bacteria in China 

In China LAB are mainly used in the dairy sector. Lactic acid bacteria and relevant 

dairy products have received extensive recognition from Chinese consumers, and 

now the national annual total production of LAB relevant dairy products has reached 

500,000 tons, with an annual growth rate of 25% (Liu and Song, 2010), taking a 53.1% 

market share of the total LAB relevant market (Cai, 2016). Other applications 

involving LAB include medical care (12.5% of total market share), fermented 

kimchee (31.2%), probiotics (1.88%), fermented meat products (1.88%) and LAB 

feed (0.62%) (Cai, 2016).  

Accompanying the promotion and popularization of LAB dairy products in China, is 

an awareness of Chinese consumers about the health benefits of LAB. However, the 

commercial value of LAB has not been fully explored. Innovative products related to 

LAB are limited. Chinese scientists are investigating innovative applications for LAB. 

Research on the expansion of LAB use in food preservation is an increasingly 

popular topic in China (Zhang, Zhou, Su and Su, 2012) with studies on 

Penumatophorus japonicas (Zhou et al, 2010), egg (Wu, 2016), chilled pork (Ban, 

2017), bean curd (Li and Zhang, 2016) and chicken (Zhao, et al., 2016).  

However, this science-based research does not necessarily guarantee the success of a 

product in the market as consumers are often conservative towards change (Lavilla 
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and Gayan, 2018). Compared to other products consumers are particularly cautious 

when it comes to the perception and acceptance of foods (Lavillla and Gayan, 2018). 

In China, food safety incidents have pushed consumers to become more aware and 

more skeptical of food safety (Liu and Niyongira, 2017).  

1.5 Problem statement and rationale of for study  

In this study, LAB preserved vacuum-sealed chilled beef is being proposed as an 

alternative to the conventional raw beef Chinese consumers purchase. LAB protected 

vacuum-sealed chilled beef uses a specific concentration of LAB spread evenly on 

chilled beef and then is vacuum-sealed. The organic acids and other substances 

produced by LAB inhibit the production and growth of various bacteria that can spoil 

beef, thus delaying spoilage and prolonging the shelf-life of beef.  

In an experiment by Bai, Sun and Shangguan (2004), the results showed the shelf life 

of LAB preserved vacuum-sealed chilled beef could be extended from 3 days to 15 

days using standard packaging. The color, drip loss, muscle elasticity and other 

physical and chemical measures surpassed other reference groups which include: 

vacuum-sealed only, vacuum-sealed plus chemical preservation group (potassium 

sorbate), vacuum-sealed plus chemical preservation (potassium sorbate + vitamin C), 

and vacuum-sealed plus compound preservation (potassium sorbate + VC + 

composite phosphate).  

Research on beef by Deng and Liu (2016) compared unpacked beef stored at room 

temperature with applied lactobacillus fermentation broth on normal raw beef and 

then vacuum sealed and stored in refrigerator at 40C. In Deng and Liu’s research, 

they then compared the shelf life of the normal unpacked raw beef stored at room 

temperature with the shelf life of the chilled vacuum-sealed, 

lactobacillus-fermentation-broth-preserved beef. Their results showed the normal 
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unpacked raw beef lasted for six days, however, when the concentration of 

lactobacillus broth was 3%, the beef lasted for twelve days. Deng and Liu (2016) 

concluded that lactobacillus broth restrains the growth of Gram-positive bacterium, 

Gram-negative diplococcus, yeast, and mould. There was also a strong antibacterial 

effect on Staphylococcus aureus and bacillus.  

There are two reasons for the focus on beef in this study. Firstly, LAB preserved beef 

has been a mature topic in science field, yet there is no specific research about its real 

potential market value and whether Chinese consumers can recognize its advantages 

and have confidence on it.  Secondly, in 2010, Verbeke, Pérez-Cueto, de Barcellos, 

Krystallis, and Grunert proposed that due to the health and nutritional properties of 

meat, consumers seem to have fewer safety concerns with respect to meat compared 

to other types of food. Dastile, Francis and Muchenjie (2017) found that factors 

impacting on consumers' judgments of meat safety include the hygiene at the place of 

purchase, the freshness of meat, and the expiry date on labeling. Meanwhile, 

consumers could also note other appearance factors like color, drip loss, and smell 

through their senses further contributing to their judgment of meat safety 

(Font-i-Funrnols and Guerrero, 2014). However, there is a shortage of specific 

studies on the factors which impact on Chinese consumers' food safety judgment of 

beef. Furthermore, Liu and Niyongira (2017) found that in China, due to rising 

personal income, Chinese consumers have reallocated the proportions of meat, grains, 

tubers, vegetables, and legumes in their daily diet. Chinese consumers are now 

consuming more meat at the expense of other foods. The impact of rising income and 

dietary changes on food safety requirements are not yet fully measured. Apart from 

that, there is no evaluation of Chinese consumers’ satisfaction levels around the food 

safety of the beef they currently purchase; consequently, it does not help to provide a 

https://www.sciencedirect.com/science/article/pii/S0309174014001934#bb0880
https://www.sciencedirect.com/science/article/pii/S0309174014001934#bb0880
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solid commercial market orientation to food safety science research.  

To better fit science research into marketing needs and to help in identifying Chinese 

consumers’ acceptance of new food technology, it is important to find out the factors 

which impact on Chinese consumers’ trust in new food technology and to identify the 

ways Chinese consumers build up their food safety trust of LAB beef, as well as how 

they frame their willingness to buy the product. 

1.6 Research aims and objectives 

1.6.1 Aim of the research 

To identify and evaluate factors which impact on Chinese consumers’ trust perception 

of LAB preserved chilled vacuum-sealed beef and to examine the mediation effect of 

trust between observed independent variables and the dependent variable - purchase 

intention.  

1.6.2 Specific objectives 

1. To identify the factors which influence consumers’ trust perception in LAB 

preserved vacuum-sealed chilled beef (LAB beef).   

2. To evaluate which factor has the greatest impact on Chinese consumers’ trust in 

LAB beef.  

3. To examine if consumers have the intention to purchase LAB beef only after 

building trust in LAB beef. 

1.7 Research scope and delimitations 

In this research, due to time and budget constraints, author did a questionnaire survey 

in convenience groups through personal network. However, as to minimize the 

sampling bias, author did the survey in two cities Shanghai City and Chengdu City. 

Also as to avoid the bias from gender, age, career and location, in this research, the 

samples’ age coverage across from 18 to 65 plus. Both female and male were 
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surveyed, career type varies and the income associated with career type was also 

throughout low level to high level. Respondents’ recognition of LAB preserved beef 

may vary with the different allocation of facilities like education resource and 

shopping convenience, in this research, the author purposely investigated three levels 

of living areas including urban, township and village. 

1.8 Structure of the thesis  

This thesis comprises six chapters. Chapter 1 is the introduction including 

background to the research topic, problem statement and research aims. Chapter 2 is 

a literature review which provides the theoretical foundation for this research. Three 

factors impacting on consumers' trust in new food biotechnology were extracted from 

previous research.  By combining these three factors, a model with three conceptual 

frameworks is developed for investigating factors which have an impact on Chinese 

consumers’ food safety trust perception then the most significant sequential effect on 

the willingness to buy. Chapter 3 describes the details of data collection, and methods 

for of analysis including frequency distributions, correlations, factor analysis, and 

structural equation models, the reasons for employing the techniques are also 

explained.. Chapter 4 focuses on data analysis. It firstly measures the correlations 

between the three conceptual frameworks (personal bonds, past collaboration, and 

media exposure) and the trust in the dimensions (food safety and prolonged shelf-life) 

of LAB beef. Secondly, it investigates the mediation effect of trust for the 

independent variables impacting on purchase intention. Chapter 5 summarizes and 

compares the results of the data analysis. Study limitations, future study possibilities 

and conclusions are presented in chapter 6.   
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Chapter Two Literature Review 

2.1 Introduction 

To identify the possible factors impacting on Chinese consumers’ trust in LAB beef, 

this chapter reviews some relevant literature on consumers’ trust in food safety. To 

examine the mediation effect of the influence of trust on purchase intention, this 

chapter also reviews existing literature that covers the causal relationship between 

trust and willingness to buy.  

First, this chapter is mapped out by the definitions of each attribute of the research 

topic including LAB beef, trust and mediation effect. Then, underlying factors 

impacting on Chinese consumers’ trust in LAB beef are identified. Lastly, based on 

the literature review this chapter displays a developed model with three key drivers 

for establishing Chinese consumers’ trust in LAB beef.  

Because there is only a limited number studies specifically about consumers’ 

perception of the safety of food preservation, while there are a huge amount of 

studies on novel food technology (e.g. genetically modified food) both internationally 

and nationally, this study will refer to the literature about consumers’ general 

perception of food safety and consumers’ risk-benefit perception of genetically 

modified food.  

The concept of Lactic Acid Bacteria and LAB preserved vacuum-sealed chilled 

beef 

Lactic acid bacteria (LAB) are the bacteria that are produced through the 

fermentation of certain foods. There are many different types of LAB and they are 

commonly found in nature. Most of them have essential functions for the well-being 

and health of the human body. These bacteria naturally live in the gastrointestinal 

tracts of humans and other mammals.  
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When a particular concentration of lactic acid bacteria is evenly spread onto chilled 

beef and then vacuum-sealed, it is called LAB preserved vacuum-sealed chilled beef. 

The organic acids and other substances produced by LAB inhibit the production and 

growth of various bacteria that can spoil beef, thus delaying spoilage and prolonging 

the shelf-life of beef.   

The concept of trust  

“Trust is one of those rare concepts in social science that is routinely invoked by 

journalists, moral philosophers, politicians, and even natural scientist” (Robbin, 

p.972). Gundlach and Murphy (1993) concluded that trust is the most universally 

accepted variable explaining all human interaction and exchange. The meaning of 

trust varies across the different disciplines (Santo and Fernandes, 2008).  

In interpersonal literature, trust is an expression of the psychological reaction point of 

view (Larzelere and Huston, 1980; Rempel et at., 1985) and it is the root of 

individuals’ interpersonal histories (Remple et al., 1985). In interpersonal literature, 

trust positively impacts on group work performance. Coleman (1990) studied the 

work efficiency of a farmer community and found that “ one farmer got his hay baled 

by another and where farm tools are extensively borrowed and lent, [trust] allows 

each farmer to get his work done with less physical capital in the form of tools and 

equipment (p.304, 307).” From an economic perspective, Williamson (1993) says 

that trust is a calculative point of view. Arrow (1972) stated that “virtually every 

commercial transaction has within itself an element of trust, certainly any transaction 

conducted over a period of time. It can be plausibly argued that much of the 

economic backwardness in the world can be explained by the lack of mutual 

confidence” (Arrow, 1972, p.357).  
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From a commercial marketing perspective, the meaning of trust however holds many 

other perspectives. Singh and Sirdeshmukh (2000) stated that trust is the “emotional 

security that makes consumers think that the other (brand, employee or the firm) will 

fulfill their expectations of results or behavior expectations of brand quality, of 

contact with the personnel or of the overall relationship with the firm.” Consumers’ 

trust will offset the negative impacts from the factors which may cause consumers 

concern in any risky situation (Bener, 2000; Guinaliu and Tores, 2006). Table 2.1 lists 

various definitions of consumers trust.  

Table 2.1 Different definitions of trust 

No Definitions of consumer trust Authors Year 
1 “Customers should be able to trust their service providers, feel safe in  

their dealings with the service provider and be assured that their  
dealings are confidential”. 

Parasuraman 
et al 

1985 

2 “A belief that the partner in a negotiation will not exploit or take  
advantage  of  the  other's vulnerability”. 

Dwyer, 
Schurr, and 
Oh 

1987 

3 “A partner’s belief that the other partner will perform actions that will 
result in positive outcomes, as well as not take unexpected actions 
that would result in negative outcomes”. 

Anderson 
and Narus 

1990 

4 “A willingness to rely on an exchange partner in whom one has 
confidence”. 

Moorman, 
Deshpandé, 
and Zaltman 

1993 

“The variable most universally accepted as a basis of any human 
interaction or exchange is trust” 

Gundlach 
and Murphy 

5 “In the retail environment trust is consumer’s confidence in a 
retailers reliability and integrity which implicitly assumes that one 
can have trust in organizations or firms” 

Doney and 
Cannon 

1997 

6 “Trust is seen as an expression of security between partners when 
making an exchange, or in another type of relationship” 

Garbarino 
and Johnson 

1999 

7 “Expectations held by the consumer that the store, its people, and its 
products are dependable and can be relied on to deliver on their 
promises” 

Sirdeshmukh 
et al 

2002 

Source: Singh, 2016. 

Consumers’ trust and purchase intentions are highly correlated (Wang, 2015). Many 

scholars have argued that trust is a prerequisite for successful commerce because 

consumers hesitate to make purchases unless they trust the seller (Genfen, 2002; 

Urban et, al., 2000; Rachbini, 2018). There have been a number of pilot research 

projects about the impact of trust on consumers’ purchase intention in different 
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product sectors and their results show trust induces purchase intention. For example, 

in Wijoseno and Ariyanti’s (2015) study concerning consumer trust and its impact on 

online purchase intention in Indonesia, their results showed trust is a key factor for 

motivating consumers to purchase online. In the research of Zakaria et al. (2015), 

they studied the impact of trust in Halal logo certification on consumers purchase 

intention of Halal frozen food. Zakaria et al. found that the Halal logo certification 

cannot directly motivate consumers’ purchase intention unless consumers trust the 

logo.  In Wang’s research (2015) about Chinese university students’ trust in 

purchasing food online, trust was shown to play a major role in explaining why 

Chinese university students have the intention to purchase food online in the context 

of China being a challenging food environment with high general food safety 

concerns. In conclusion, as Gambetta (1988) and Tonkin et al (2016, p.118) say 

“consumer trust in the food system is essential to ensure a cooperative and 

functioning market for system actors and to manage complexity and uncertainly for 

consumers.” 

The concept of mediation effect  

Mediation effect has been used to explain a known relationship by exploring the 

underlying mechanism or process by which one variable influences another variable 

through a mediator variable (Cohen et al., 2003). Unlike research that studies the 

direct impact or causal relationship between independent and dependent variables, in 

the mediation model, we firstly study the influence of the independent variable on a 

possible mediator variable, then study the impact of the mediator on the dependent 

variable. With some unclear causal relationships between independent and dependent 

variables, a mediation effect may help to clarify the nature of the relationship 
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X 
Y 

Z 

between variables (Mackinnon, 2008). Figure 2.1 briefly illustrates the mediation 

model.  

 

 

 

 

Figure 2.1 Diagram of a mediation model 

Source: Based on Kenny, 2018. 

2.2 Determinants of trust in new food technology  

Lyndhurst (2009) proposed that the success of new technology in the market is highly 

dependent on consumer acceptance and opinion. Supporting this proposition, Lavilla 

and Gayan (2018) suggested the success in the market of a novel food with new 

technology is highly dependent on the consumers' perception of the benefits and risks 

of the product. In the process of formatting consumers' opinion about innovative food 

products, several criteria have been suggested as useful for defining opinions (Evans 

et al. 2009, Popa and Popa, 2012, Lavilla and Gayan, 2018). These criteria 

intrinsically linked together comprise sensory characteristics of the product, 

consumer cognition, socio-demographic factors, social culture, and attitudinal 

variables (Cardello, 2003, Lavilla and Gayan, 2018). 

Bruce (2002) and Wang (2015) proposed that the public establishes their trust 

towards modern food biotechnology based on rational benefit-risk analysis. Fritz and 

Fischer (2007) conducted a survey in Europe to identify the critical determinants of 

establishing trust in the food sector and they concluded that the existence of personal 

bonds, past collaboration, and good quality communication are the three empirical 

factors for stimulating trust. 

Independent 
variable 

Dependent 
variable 

Mediator 
variable 
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2.2.1 Personal bonds 

2.2.1.1 Socio-demographic Factors 

Socio-demographic variables such as gender, age, education, number of children, and 

income have been shown to impact on people's risk perception (Dosman, Adamowicz, 

and Hrudey, 2001; Frewer, 2000; Mariani et al., 2007; Tonsor, Schroeder, and 

Pennings, 2009; Zepeda, Douthitt, and You, 2003; Wang, 2014), which in turn 

influences people’s attitudes and trust. In a study about the food sector, gender 

differences which are relevant to social norms and cultural beliefs (Steptoe et al., 

1995) played  a big role in explaining consumer’ choice (Ares and Gámbaro, 2007). 

Each gender has a different way of interpreting healthiness (Missagia, Oliveira and 

Rezende, 2013). In previous research, it has been shown that females are more highly 

aware, and have better knowledge of nutrition than males (Steptoe et al., 1995), and 

females tend to have a greater awareness of food safety risks than males (Baker, 2003; 

Frewer, 2000; Rosati and Saba, 2004; Wang, 2014).  

Age difference is another factor to explain consumer attitudes towards food safety 

and towards their purchase behavior. Declines in the immune system function make 

older adults more vulnerable to food-borne illness, which therefore causes adults 

sixty years old and above to be more likely to follow recommended food safety 

practices than those who are below sixty years old (Anderson, Verrill and Sahyoun, 

2011). Some studies have found older adults have more food safety knowledge than 

younger people and are less willing to eat risky foods (Levy, 2008; Alterkruse, 1999; 

Klontz, 1995). Therefore, in terms of considering the impact of age in influencing 

consumers choice on new food technology, Valor and Sieber, 2003 say that “young 

people tend to be the early adopters of technology, not only in Europe but in the US 

and Japan (p.2).”  



 

 
 

16 

Education level is an important factor shaping consumers’ views. In the modern food 

production sector, accompanying the changing sources of food supply, the methods of 

producing and distributing food are also changing (Institute of Medicine (US) and 

National Research Council (US) Committee, 1998). People need to make decisions as 

to whether or not to accept the changes. Many scholars have argued that people with 

higher education levels have a comparative advantage in dealing with change (Shultz, 

1964, 1975; Nelson and Phelps, 1966; Welch, 1970, 1973; Khaldi, 1975; Wozniak, 

1984; Barte and Lichtenberg, 1987; Riddell and Song, 2012). Therefore, in terms of 

adapting to new food technology, it is reasonable to believe that people with higher 

education levels will be more adaptable.  

In previous research, income has been identified as an important demographic 

distinction which influences people’s attitudes towards new food technology. In the 

research of Huang et al. (2006), about Chinese consumers’ willingness to accept GM 

food, they recognized that low-income groups had higher trust in GM food, while, 

people with higher incomes presented higher interest in non-GM food. This can be 

explained as incomes increase, people have the ability to choose the food which 

offers minimal potential food hazards (Baker, 2003; Dosman, et al. 2001; Wang, 

2014). Beydoun and Wang (2016) suggested that “Socioeconomic constraints on 

individual and household can lead to poorer diet quality.” 

Another socio-demographic factor correlated with people’s income is the food 

environment in the community where people live. Several studies have noted that in 

low-income communities, there is limited access to quality or healthy food, whereas, 

in high-income communities, people have more facilities offering better and safer 

food (Lisabeth et al., 2011). A possible motivation of exposure to a safer food 

environment is that people will be more sensitive to potential food hazards, and more 
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willing to accept new healthy foods due to the food information people can source 

from the environment.  

Household structure, including the number of dependent children also needs to be 

considered. In China, families with dependent children tend to have higher concerns 

about the risks associated with dairy products (Qiao, et al., 2012; Wang, 2014). There 

are some other observed factors like location of living (city, township or village), and 

career type related to income and people’s sources of food safety knowledge, which 

in turn influences peoples’ attitudes and trust in new food technology. Another 

observed factor is marital status that may also impact on food safety concerns, as it is 

relevant to household structure. The role individuals play in food shopping also may 

also have an important impact on trust in new food technology as primary food 

shoppers have more opportunities to be exposed to food knowledge and information.  

2.2.1.2 Food purchasing and eating habits  

There are many factors influencing consumer decision-making at the individual level, 

like tastes and personal habits (Steptoe et al., 1995). The influence of eating habits on 

food choices and purchase is critical with regard to consumer acceptance of foods, an 

increase in consumer acceptance related to habitual consumption having been 

observed. Previous experience with a food enables visual assessment of a product and 

prediction of its characteristics in a situation where it is not possible to taste the 

product. Past experience with similar products provides references not only when a 

product is evaluated without an opportunity to sample it, but also when it is eaten. 

2.2.2 Past collaboration 

2.2.2.1 General Food safety concern  

In a study about the factors impacting on consumers’ risk perception of food, 

people’s food safety concerns generated from past experience are identified (Mariani, 
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et al., 2007; Tonson, et al. 2009; Wang, 2014). Wang (2014) concluded that people’s 

direct and indirect exposure to food incidents increase people’s risk concerns about 

food safety, which in turn reduces trust in food.  

2.2.2.2 Knowledge  

“Customer knowledge is the combination of experience, value, and insight 

information which is needed, created and absorbed during the transaction and 

exchange between customer and enterprises (Henning et al., 2002)”. Similarly, 

Campbell (2003) stated that customers’ knowledge is generated from the systematic 

processing of organized and structured information. Lyndhurst (2009) proposed that 

in terms of judging a technology, people rely on their pre-existing knowledge and 

values of the technology. Kahan et al. (2007) and Priest (2005) suggested that 

pre-existing knowledge of a technology could be considered as a parameter for 

examining the level of support for a technology. Lyndhurst (2009) also proposed that 

positive information or knowledge tends to helps people shape positive views, 

whereas negative information or knowledge forms negative views. With many 

emerging food technologies which often need safety assessment (Augustin et al, 2016; 

Wilcock, Pun, Khanona, and Aung, 2004; Lusk, Andrea and Bieberstein, 2014), 

consumers’lack of knowledge often causes their reluctance to accept the new food 

technology (Lusk et al., 2014).  

2.2.2.3 Satisfaction level  

“Customer satisfaction has been discussed extensively as a central element of a 

firm’s marketing concept during the past two decades (Churchill and Suprenant, 1982; 

Oliver, 1988; Tse and Wilton 1988; Anderson and Sullivan, 1993).” In marketing, 

satisfaction level is a measure of how well products and services delivered meet 

customers’ needs and expectations. Another view is from Garbarino and Johnson 
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(1999) and Sharma, Niedrich and Dobbins (1999) who proposed that satisfaction is a 

cumulative view and it actually measures the general level of satisfaction based on all 

past experience with the firm.  

Holt (1999) proposed that customer satisfaction tends to enhance the relationship 

between buyer and seller, and it is also believed to lead to lower complaint behavior 

and less effort put in by consumers to seek variety (Sharma, Niedrichs and Dobbin 

1999). When customers in business transactions already have the experience that the 

products or services of suppliers are able to meet their needs and expectations, and 

customers are satisfied then the customer tends to trust the supplier (Ganesan 1994, 

Geyskens, Steenkamp and Kumar 1999, Helfert and Gemuenden 1998). Customer 

satisfaction could be considered as a leading indicator of consumer purchase 

intention (Farris et al., 2010). 

2.2.3 Communication (Media Exposure) 

Nowadays, consumers have access to various sources of information and experience 

(Senencal and Nantel 2004; Hajili, 2014). In the food sector, media coverage has an 

important impact in influencing public perception and consumer behavior toward 

new food technologies (McCluskey, Kalaitazandonakes and Swinnen, 2015). Despite 

the role of translating new science to consumers that media usually plays (McCluskey, 

Kalaitazandonakes and Swinnen, 2015), media coverage can also raise public 

concerns about food safety issues (Pennings and Garcia, 2001; Verbeke, Frewer, 

Scholderer, 2007).  

2.3 Section Summary  

Through the literature review, there are three dimensions which relate to consumer’s 

trust of LAB beef identified. In the personal bonds dimension, eleven 

socio-demographic factors (gender, age, marriage status, income, education, career 
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type, household structure, city of living, location of living, supermarket nearby and 

primary food shopper) and personal eating and purchasing habits are included. In the 

collaboration dimension, people’s knowledge about technology, general food safety 

concerns, and satisfaction level of the current similar beef product are included. 

Finally, communication exposure is included in the communication dimension. 

Throughout the literature review, the relationships between trust and purchase 

intention are also identified which then drive consumer willingness to buy. A 

framework with the factors impacting on consumers’ trust in LAB beef and with the 

mechanism of how the factors are distributed in the three dimensions to influence 

consumers’ purchase intention can be established (Figure 2.2).  

Figure 2.2: Conceptual framework of consumers’ trust in LAB beef and the 

mediation effect on trust on purchase intention 
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2.4 Hypotheses development   

Based on the literature review, the hypotheses presented serve the following two 

research objectives: 

1. To identify the most important factors which influence consumers’ trust in LAB 

beef.  

2. To examine if all the individual attributes impact on willingness to buy only after 

establishing trust in LAB beef. 

2.4.1 Hypotheses related to personal bonds dimension 

2.4.1.1 Hypotheses related to socio-demographic variables 

H1: Males trust in LAB beef more than females 

H2: Younger people tend to trust in LAB beef more than older people 

H3: Education level is positively related to consumers’ trust in LAB beef 

H4: High income consumers’ trust in LAB beef more than low income groups 

H5: The number of dependent children positively relate to consumers’ trust in LAB 

beef. 

H6: People’s trust in LAB beef varies according to the type of career. 

H7: People who are married tend to trust in LAB beef more than unmarried. 

H8: People’s trust level in LAB beef is differentiated by the city of living, and the 

people living in more developed cities tend to have higher trust in LAB beef. 

H9: People living in different locations (city, town and village) have different levels 

of trust in LAB beef, and people who live at city level have the highest trust in LAB 

beef.   

H10: In peoples’ food environment, the availability of a supermarket induces higher 

trust in LAB beef 

H11: Primary food shoppers tend to have higher trust in LAB beef.  



 

 
 

22 

2.4.1.2 Hypotheses related to personal eating and purchasing habits 

H12: The frequency of consumers eating beef is positively related to their trust in 

LAB beef.  

H13: The frequency of consumers purchasing different types of beef is positively 

related to their trust in LAB beef.  

2.4.2 Hypotheses related to past collaboration 

H14: Consumers’ knowledge level on preservation technology is positively related to 

trust in LAB beef  

H15: Consumers’ general food safety perception is negatively related to trust in LAB 

beef.  

H16: Consumer’s satisfaction level with their current purchased beef product is 

positively related to trust in LAB beef.  

2.4.3 Hypotheses related to communication 

H17: The frequency of media exposure is positively related to the trust in LAB beef.  

2.4.4 Hypotheses related to the mediation of trust 

H18: Trust is a key driver for stimulating purchase intention.  

H19: All the consumer’s attributes can only work on purchase intention through the 

mediation of trust.  
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Chapter 3 Methodology 

3.1 Introduction  

Based on the conceptual framework of consumer trust on the business relationship 

developed by Fritz and Fischer (2007), this study is going to examine what factors 

impact on Chinese consumer food safety trust perceptions of a new food 

biotechnology (LAB beef) and how these perceptions affect consumer purchase 

intentions. In this chapter, two sections are covered. The first section provides 

information about the methods of generating data including survey media, sampling 

groups, sampling locations, questionnaire design, survey ethics, pilot testing and the 

conduct of the survey. The second section explains the methodologies used for 

examining the study aims and hypotheses including data reliability and validity tests, 

frequencies, Gamma coefficients and structural equation modeling.  

3.2 Research method 

3.2.1 Selected research strategy 

The main subject of this research focuses on Consumer perceptions and purchase 

intentions towards LAB preserved vacuum-sealed chilled beef. According to 

Bhattacheriee (2012), a survey is an ideal and systematic method to collect data about 

preferences, thoughts, and behaviors, and therefore, survey research will be used in 

this study. Survey research can be conducted by standardized questionnaires and 

interviews (Bhattacheriee, 2012).  

Due to time and budget constraints, an online structured and standardized 

self-administered questionnaire is employed in this study. There are many advantages 

to conducting online surveys. Firstly, the popularity of the internet, apart from 

providing more communication channels to different social groups, also offers a 

convenient way for researchers to access a variety of groups (Fox et al., 2001, Nie et 
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al., 2002, Wright, 2017). Secondly, unlike face to face interviews and mail surveys, 

online research saves time by allowing researchers to generalize a large number of 

respondents in a short period of time and reduce the costs associated with paper 

based surveys (Bachmann and Elfrink, 1996; Couper, 2000; Llieva et al., 2002; Yun 

and Trumbo, 2000; Wright, 2017).  

There are also some disadvantages with online questionnaire research. Firstly, there is 

sampling bias (Bhattacheriee, 2012). An online survey could systematically exclude 

people who do not have access to the internet, and it will include a disproportionate 

number of respondents who use the internet frequently (Bhattacheriee, 2012). Apart 

from this, an online questionnaire will also systematically exclude groups who have 

difficulties in reading. Secondly, a low response rate is another common issue that 

needs to be considered. As an example, consider the response rate of an online 

questionnaire directed to Australian medical practitioners (Aitken et al. 2008) that 

had a response rate of only 8.7%.  Bhattacheriee (2012) concluded that survey 

research is notorious for low response rates no matter the medium. Thirdly, a 

structured, standardized questionnaire limits respondent answers on questions 

(Babbie, 2010; Wang, 2014).  

3.2.2 Population and geographic location of sampling  

The survey was conducted in Shanghai City and Chengdu City, using the author’s 

personal network as a means of getting a substantial number of respondents in a 

timely fashion at minimal cost.  It is, of necessity, a convenience sample. Shanghai 

City is the national economic center of China and it is the largest city. It is located at 

the bottom of the Yangtze River Delta, on the shores of the East China Sea. It sits in 

the middle of the east coast of China, having an excellent geographic position and 
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access to transportation. In 2018, the resident population of Shanghai was 24.2 

million. 

Figure 3.1: The geographic location of Shanghai in China map 

Source: chinahighlights.com 

Chengdu City is located in the west of Sichuan Province on the upper reaches of the 

Yangtze River. Chengdu is an essential national central city in Western China, and 

serves as a business logistics center and transportation hub in the western area. The 

resident population in Chengdu city is 11.9 million. The China State Department 

nominated Chengdu City as an outstanding high tech innovation and production base. 

Chengdu City is also a critical national commercial trading center for grain and 

cooking oil, vegetables, fruits, and Chinese medicinal materials.   

Figure 3.2: The geographic location of Chengdu City in China map 

Source: chinahighlights.com 
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3.2.3 Sampling method 

To achieve a high response rate with limited time and money, the author conducted 

this survey through personal social networks. To reduce potential sampling bias and 

to diversify the range of respondents, the author purposely approached different 

organizations and industries, including a large scale high-level precise instrument 

processing plant, tertiary academic institutions, state-owned construction 

entrepreneurs, government departments, and other small to medium private 

businesses. Unemployed and retired groups were also invited to participate through a 

direct online invitation or a face-to-face invitation.  

3.2.4 Questionnaire design 

The questionnaire in this study was based on the model of Fritz and Fischer (2007) 

who examined and tested the impact of personal bonds, past collaboration, and 

communication on establishing trust in a food business. The questionnaire from 

Wang’s (2014) study of consumer risk perceptions of dairy products in China also 

helped to identify significant general and common place food safety concerns.  

The questionnaire firstly examines the impact from personal bonds and past 

collaboration communication on the trust perception of LAB beef. The individual 

bonds include factors concerning the respondent social demographic characteristics, 

food purchasing and eating habits. Knowledge levels about preservation techniques 

and general food safety concerns are examined as part of the past collaboration. 

Media exposure is the only attribute considered as a communication factor. Secondly, 

the questionnaire examines the relationship between consumer trust perception of 

LAB beef and willingness to buy. See the following Table3.1 for details of the items 

in the questionnaire.  

Since this study aims to examine Chinese consumer trust level in LAB beef, rather 
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than doing sensory evaluation that includes sight and taste testing, this research 

cannot assume that all the respondents already have some understanding of LAB beef. 

Therefore, a definition and some information about LAB beef were provided in the 

questionnaire. It should be kept in mind, according to Deliza et al (2005), that the 

disclosure of technology and its purpose to people induces more positive views 

towards the technology. 

Table3.1:  Independent and dependent variables in questionnaire 

Variable 
category 

Clusters Groups Variable names Type of question Question  
Number  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Independent 
variables 

 
 
 
 
 
 
 
 
Personal  
bonds 

 
 
 
 
 
Social 
demographic 

Gender Dichotomous Q31 
Age Single Choice Q32 
Education level Single Choice Q33 
Marriage status Single Choice Q34 
No of children under 18 Single Choice Q35 
Annual household income Single Choice Q36 
Career type Single choice Q37 
City of Residence Single Choice Q38 
Location of Residence Single Choice Q39 
Supermarket facility Dichotomous Q40 
Primary food shopper Dichotomous Q41 

Eating Habit The frequency of eating beef Scaled Q16 
 
 
 
 
 
Purchasing 
Habits 

The frequency of buying 
beef 

Scaled Q15 

Type of purchase place Single choice Q17 
Most often purchased beef 
type 

Single choice Q18 

The frequency of purchasing 
different types of beef  

Scaled  Q19 

Factors impacting on a 
purchase decision 

Ranking  Q20 

 
 
Past 
collaboration 

 
General social 
food safety 
perception 

General food trust Scaled Q1 
Major social food safety 
concerns 

Scaled Q3 

Satisfaction level of current 
beef 

Scaled Q25 

 
Knowledge 

Knowledge level of three 
preservation techniques 

Scaled Q4-Q11 
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3.2.5 Research ethics 

Prior to introducing the questionnaire to the respondents, the research project was 

subjected to Massey University Human Ethics procedures and through peer review, it 

was judged to be low risk. Every participant was informed about the purpose of the 

research and their rights, including voluntary participation and the right to terminate 

the survey at any time. Participants were assured about confidentiality and their 

privacy.  

3.2.6 Pilot testing  

The questionnaire was initially designed in English. To minimize translation errors 

and ensure the descriptions on the survey are understandable, pilot testing was 

conducted. Forty government department workers in China were invited to answer 

the questionnaire. Respondent feedback included suggestions for simplifying 

sentences, re-ordering questions and providing more information about what is LAB 

beef.   

3.2.7 Conduct of survey 

The survey took place between 10 December 2018 and 30 January 2019. Unlike 

traditional online questionnaires which may need respondents to use a smartphone to 

open a link, this survey was completely undertaken through the popular online 

communication tool, Wechat, using a smartphone or computer. After the e-version of 

about science If heard of Lactic Acid 
Bacteria before? 

Dichotomous Q12 

Media 
exposure 

Media 
exposure 

The frequency of using 
different media sources 

Scaled Q14 

 
Dependent 
variables 

  
Trust in LAB 
beef 

Trust in the food safety of 
LAB beef 

Scaled Q26 

Trust in the prolonged 
shelf-life of LAB beef 

Scaled Q27 

Purchase 
intention 

Willingness to buy Scaled Q28 
Willingness to pay Single choice Q29 
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the questionnaire was designed on a specific questionnaire website 

(Wunjuanxing.com), the website automatically produced a unique two-dimension 

code for this questionnaire and then sent this two-dimension code to the author’s 

Wechat. The code was saved and then sent to respondents through Wechat again. 

Respondents opened the survey link through scanning the two-dimension code via 

the scanning function on Wechat. All of the respondents were encouraged to save the 

code and send the code to their network. It was authority (registration) free to access 

the questionnaire page after scanning the code, and no personal information needed 

to be provided before logging in.  

By setting up submission restrictions, the online system automatically ensured the 

completeness of all the questionnaires. However, minor cleaning was necessary to 

delete those questionnaires which were obviously not telling true answers, for 

example the whole questionnaire were answered with a single option. The final total 

of valid surveys was 514.  

3.3 Data Analysis 

There was no data entry step. The questionnaire website (Wenjuanxing) automatically 

summarized the data into a file which could be used directly. SPSS Version 25, SPSS 

Amos 25 Graphics and Excel 2010 were used to analyze the data. SPSS Version 25 

was used for fundamental descriptive data analysis, such as frequency and 

cross-tabulation. SPSS Amos 25 Graphics was used to analyze the structural equation 

model and Excel 2010 was used mainly for drawing charts.  

3.3.1 Descriptive statistics 

A brief overview of the frequency distribution relating to each variable will be 

summarized to provide a background picture about respondent socio-demographic 

characteristics, personal habits, attitudes, and tendencies.  
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3.3.2 Data reliability and validity measurement 

There is a crucial point in social science surveys, especially studies concerned with 

the characteristics of individuals where researchers are concerned about whether their 

measurements will achieve the study aims and goals, providing a good representation 

of the required characteristics (Price, 2013). They use a set of measures to confirm 

that the data collected has the capacity to achieve the study intentions of researchers’ 

(Price, 2013). There are two dimensions commonly examined. They are reliability 

and validity.  

In statistics, reliability is used to measure the overall consistency and stability of a 

variable. (Trochim, 2006). In this research, the internal correlation coefficient, 

Cronbach’s Alpha, is employed to measure the reliability of the collected data. The 

reasons for choosing Cronbach’s alpha include, firstly, such internal correlation 

coefficients are widely used (Webb, et.al., 2006). Secondly, this research is testing 

Chinese consumers’ recognition of preserved LAB beef, which is part of the study 

about psychology, and as Webb, et al (2006) and Yang, et al (2001) both concluded 

that among the internal correlation coefficients Cronbach’s alpha coefficient is the 

most universally applied in psychology. Thirdly Cronbach’s Alpha is based on the 

administration of a single survey. This research was done through convenience 

groups, however, in the practical process the survey is anonymous and the survey 

system doesn’t allow one respondent to do the questionnaire twice, which makes the 

research unrepeatable on the same convenience groups, and thus Cronbach’s Alpha is 

suitable for this case. In the research by De Jonge (2008), Harris & Goode (2010) and 

Wang (2015), when the value of Cronbach’s Alpha reached 0.7 or more, the 

reliability of the data was verified. 

Validity is used to measure the extent to which a test accurately measures the value it 
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claims to measure (Mcleod, 2013). Validity raises concerns about the meaning of test 

results (Messick, n.d.), which makes it a crucial issue in psychological and education 

testing (Popham, 2008). Referring again to the research of De Jonge (2008), Harris & 

Goode (2010) and Wang (2014), this research applies the same validity measurement 

used by these studies, average variance extract (AVE) to measure the validity of data. 

AVE is a measure of amount of variance that is captured by a construct in relation to 

the amount of variance due to measurement error (Fornell & Larcker, 1981; Henseler, 

Ringle & Sarstedt, 2014). When the value of AVE is no less than 0.50 then the 

validity of data is deemed acceptable (De Jonge, 2008; Harris & Goode, 2010; Wang, 

2014).  

3.3.3 Method for examining the correlation between independent variables and 

dependent variable (trust) 

In this research, Goodman and Kruskal’s Gamma (γ) and significance level（p）are 

used to measure the correlation between the independent factors and consumer trust 

in both food safety and prolonged shelf-life of LAB preserved vacuum-sealed chilled 

beef. The γ coefficient is one the most useful measures of ordinal association 

(Rousson, 2007). Ruiz & Hüllermeier (2012) concluded that in contrast to other 

correlation measurements, for example Pearson’s r correlation which is a 

correlational measure for interval and ratio level variables the advantage of the 

Gamma coefficient (a rank or ordinal level correlation measure) is that it is based 

only on the ordering of the observed values of a variable, which makes Gamma more 

applicable for variables only measuring rank order.. Babbie (2010) proposed that the 

Gamma coefficient is the only one of several measures of association for ordinal 

level variables that is appropriate for a ranked measure with many tied observations, 

which is the case for most of the variables in this study. The value of γ ranges 



 

 
 

32 

between -1.0 and 1.0; the closer the value is to -1.0, the stronger the negative 

relationship and the closer to 1.0, the stronger the positive relationship. A value of 0.0 

indicates the lack of a relationship between the two variables (Rousson, 2007).  

The empirical model of Υ coefficient is: γ= Nc −Nd
Nc +Nd

  

Where: 

Nc is the total number of pairs that rank the same (concordant pairs) 

Nd is the number of pairs that don’t rank the same (discordant pairs) 

Based on previous research of Wang (2014), the strength of the correlation between 

dependent variables and independent variables can be grouped into three levels 

including relatively high (the absolute value of γ exceeds 0.2), medium high (the 

absolute value of γ between 0.1 and 0.2) and low (the absolute value of γ less than 

0.1). And also, according to Wang (2014) and Wang (2015), the correlation 

relationship is significant only when the value p does not exceed than 0.05.  

3.3.4 Methods for examining the Mediation effect  

3.3.4.1 Structural equation modeling (SEM) 

In this study, structural equation modeling (SEM) will be employed to examine the 

mediation effect of trust between the independent variables and willingness to buy. 

SEM is a useful statistical tool to determine and verify a proposed process and model 

(Meyden and Sesen, 2015; Kursunoglu and Onder, 2019), and it can examine the 

direct and indirect interrelationships existing among multiple dependent and 

independent variables (Kursunoglu and Onder, 2019)  

SEM is a combination of factor analysis and path analysis (Hox and Bechger, n.d ). 

Factor analysis is a technique used for reducing a large number of variables into a 

small number of representative latent variables. Path analysis is an extension of 

https://www.statisticshowto.datasciencecentral.com/concordant-pairs-discordant-pairs/
https://www.statisticshowto.datasciencecentral.com/concordant-pairs-discordant-pairs/
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multiple regression (Streiner, 2005), and is able to examine complicated situations 

such as where there are several dependent variables and those variables are in a chain, 

in which variable A influences B, then B in turn affects variable C (Striener, 2005).  

In this research, there are forty-one observed independent variables (eleven 

socio-demographic factors and another thirty selected observed independent 

variables), two mediators (trust in food safety of LAB beef and trust in the prolonged 

shelf-life of LAB beef) and one dependent variable (willingness to buy). It would be 

complicated to examine the mediation effect of each mediator between every single 

independent variable and the dependent variable. It is thus necessary to find a small 

number of representative latent variables. The examination of the mediation effect is 

in fact an analysis of how independent variables impact on trust, and then in turn how 

trust influences willingness; in this fashion SEM supports the study aims.  

Three indices of model fit will be applied to test if the data is suitable for a structural 

equation model. The first one is the Chi-square difference test (CMIN/DF). 

According to Albright & Park (2009), when the value of CMIN/DF does not exceed 

5.0, then the model fits the data appropriately. Another one is the Comparative Fit 

Index (CFI), which measures how two models match each other. The value of CFI 

ranges from 0 to 1. The closer the value of CFI is to one, the better the fit of the 

model. The last index is the Root Mean Square Error of Approximation (RMSEA). 

RMSEA analyzes the discrepancy between hypothesized models. It tells how well the 

model, with unknown, but optimally chosen parameter estimates, and the population 

covariance matrix fit (Hooper, Coughlan & Mullen, 2008). According to Hair et al 

(2005) the maximum acceptable value of RMSEA is 0.08. 

3.3.4.2 Principal component analysis 

To apply a structural equation model for testing the mediation effect of trust, the first 



 

 
 

34 

step is to reduce the dimensions by using principal component analysis. Principal 

component analysis can be used to find a representative variable to represent the data 

set. There are two principal component analyses, confirmatory and exploratory 

principal components analysis. In this research, confirmatory principal component 

analysis will be used. To test if the data is suitable for principal component analysis, 

there are two indices, the Kaiser-Meyer-Olkin (KMO) and Barlett’s test of Sphericity. 

According to Hair et al. (2005), when the KMO value is above 0.5, it is acceptable; 

the bigger the KMO is, the more suitable the data set is for principal component 

analysis. Another index is Barlett’s Test of Sphericity. Jolliffe (2002) proposed that 

when Barlett’s Test value is below 0.05, the data is suitable for factor analysis. 

3.4 Section Summary 

Figure 3.3 Summary of methods 

In summary, the methods applied in research serve three aims. The first aim is to 

picture a basic tendency by using descriptive statistics. The second aim is to measure 

the correlation between independent variables and trust in LAB beef, and the third 
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aim is to examine the mediation effect of trust. Before fulfilling the second and third 

aims, it is needed to test the reliability and validity of data. Gamma coefficient is 

applied to measure the correlation. To examine the mediation effect, the first step is 

to apply factor analysis as to reduce the dimensions and find the representative 

variables, then use SEM to measure the path coefficients from representative 

variables to mediator and dependent variable (willingness to buy).  
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Chapter 4 Data Analysis 

4.1 Introduction  

In this chapter, the first section summarizes respondent socio-demographic 

characteristics followed by the analysis of frequencies and distributions of key 

variables. In the second section correlation-analysis measurements and significance 

level between independent variables and dependent variables are included. The third 

section presents the results of factor analysis and the structural models for testing the 

mediation effect of trust. 

4.2 Descriptive statistics 

The respondents were 58.56% female and 41.44% male (see Table 4.1). The major 

age group of respondents was from 26 to 55 years old, which made up 78% of the 

total number of respondents. The next largest age group 18 to 25 was 15.18%, with 

the group 56 to 66 and above making 6.03% of the total. Respondent education level 

was dominated by those at a senior high school, diploma or bachelor’s degree level; 

the total percentage of respondents falling in these three categories was 77.05%. Of 

the total respondents, 79.96% of respondents were married. Family structure varied, 

however having one child was the predominant group with 51.36%, and the second 

largest group having no children was at 31.19% of respondents, while the groups 

with two children or more made up 17.45% of the total. In the annual household 

income section, the major group was the ￥30,000-￥49,999 group（NZ$1≈ CHN

￥4.67）comprising 22.76% of the total, closely followed by the group earning 

￥29,999 and below (16.15%), and the group with income more than ￥200,000 at 

13.62%. Although 38.91% of total respondents categorized their career into the 

"Others” group,  those in private business were 22.96% of respondents followed by 

those in state-owned businesses (9.34%), and those working in government at 6.42%. 
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People who were unemployed were 6.81%, then students, the retired, academic 

institute staff and self-employed (15.56%). The residential location of respondents 

was almost evenly distributed in three categories (city, town, and village) with 

32.02%, 35.06%, and 32.02% respectively. In the question “Is there is a supermarket 

nearby?” 64.04% respondents answered “yes”, while 19.65% answered “no”, 

and15.95% of total respondents answered, “don’t know”. In the last question, “Are 

you the primary food shopper?” the number of primary food shoppers (44.36%) was 

less than the non-primary food shoppers (55.64%).  

Table 4.1 Demographic summary of respondents 

 Sample    N=514                                                  Overall 
Shanghai 
City 
Population  

Overall 
Chengdu 
City 
Population 

National 
Population 

 % Number % % % 
Gender    
Male 41.44% 301 49.62% 37.74% 51.9% 
Female 58.56% 213 50.38% 62.26% 48.1% 
Total  100% 514 100% 100% 100% 
Age    
18-25 15.18% 78  

 
81.3% 

 
 
79.35% 

 
 
70.16% 

26-35 32.88% 169 
36-45 25.88% 133 
46-55 20.04% 103 
56-65 5.25% 27 
66 or above 0.78% 4 10.1% 9.71% 8.91% 
Total  100% 514    
Education Level    
Junior School and Below 18.68% 96  

 
 
 
 
 
 
No data available  

Senior High School 21.79% 112 
Diploma 27.63% 142 
Bachelor Degree 27.63% 142 
Master Degree 3.5% 18 
Ph.D 0.78% 4 
Total  100% 514 
Marriage Status   
Married 79.96% 411 
Single 14.98% 77 
Partner  1.17% 6 
Divorced  3.31% 17 
Separated 0.19% 1 
Willow (Single) 0.39% 2 
Total  100% 514 
No of Children under 18 
None 31.19% 164 
One  51.36% 264 
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Two  14.01% 72 
Three 1.17% 6 
More than three 1.56% 8 
Total  100% 514 
Annual Household Income (Yuan) 
Less than 29,999  16.15% 83 
30,000-49,999 22.76% 117 
50,000-69,999 14.79% 76 
70,000-89,999 6.81% 35 
90,000-99,999 7.78% 40 
100,000-149,999 11.87% 61 
150,000-199,999 6.23% 32 
More than 200,000  13.62% 70 
Total  100% 514 
Career Type 
Government Staff 6.42% 33 
Private business staff 22.96% 118 
National owned 
company staff 

9.34% 48 

Academic institute staff 3.11% 16 
Student 2.14% 11 
retired 4.47% 23 
Self-employed 5.84% 30 
Unemployed 6.81% 35 
others 38.91% 200 
Total  100% 514 
Location of Living    

No data available Village 32.01% 165 
Town 35.06% 183 
City 32.03% 166 
Total  100% 514 
Any supermarket 
selling chilled beef 
nearby? 

   
 
 
 
 
No data available 

Yes 64.04% 331 
No 19.65% 101 
Don’t know 15.95% 82 
Total  100% 514 
Primary food shopper?   
Yes 44.36% 228 
No 55.64% 286 
Total  100% 514 
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Table 4.2 Summary of the confidence level in the safety of general purchased food 

 

Table 4.2 shows the distribution of respondents confidence in the safety of purchased 

food. The groups who were confident or very confident (four and five stars) on the 

safety of the purchased food constituted 44.16%, which is less than half of the total 

respondents, while 55.84% respondents were neutral to not at all confident, giving an 

average confidence score of only 3.27.  

Table 4.3 Summary of concern level in selected food safety issues 

Table 4.3 summarizes respondents concern levels regarding different food safety 

issues. Food additives were of most concern (54.28%), while only 1.95% of 

respondents had no concern with food additives. The next highest concern was for 

residues of hormones, steroids, and antibiotics in food (54.09%). Animal disease was 

a concern for 48.05% of respondents, followed by genetically modified foods 

(47.67%). Food poisoning was a major concern for a relatively low proportion of 

In general, how confident are you in the safety of the 
food you consume? 

Percentage 
% 

No of respondents 

1 Not at all 13.23% 68 
2  10.89% 56 
3 31.71% 163 
4 24.32% 125 
5 Very confident 19.84% 102 
Total  100% 514 
Average (Score) 3.27  

 Very 
much 

Somewhat A little Not at 
all 

Don’t 
know 

Total 

A: Food hygiene 37.94% 
195 

28.06% 
147 

23.54% 
121 

4.86% 
25 

5.06% 
26 

100% 
514 

B:Food poisoning (food contamination 
due to bacteria and viruses) 

37.74% 
194 

25.88% 
133 

22.37% 
115 

9.34% 
48 

4.67% 
24 

100% 
514 

C: Food additives 54.28% 
279 

25.68% 
132 

14.59% 
75 

1.95% 
10 

3.5% 
18 

100% 
514 

D: Expiry date (Food overdue) 42.80% 
220 

26.46% 
136 

19.26% 
99 

7.39% 
38 

4.09% 
21 

100% 
514 

E: Residue of hormones, steroids, and 
antibiotics in food 

54.09% 
278 

24.90% 
128 

12.84% 
66 

3.89% 
20 

4.28% 
22 

100% 
514 

F: Genetically modified food 47.67% 
245 

26.07% 
134 

15.18% 
78 

5.64% 
29 

5.45% 
28 

100% 
514 

G: The feed given to livestock 34.24% 
176 

33.66% 
173 

19.84% 
102 

5.64% 
29 

6.61% 
34 

100% 
514 

H: Animal disease (e.g. mad cow) 48.05% 
247 

25.88% 
133 

15.76% 
81 

6.03% 
31 

4.28% 
22 

100% 
514 
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respondents (37.74%) with 9.34% showing no concern with food poisoning.  

Table 4.4 presents the respondent knowledge levels on different preservation 

technologies and their view of the potential health risk caused by chemical 

preservatives. Few respondents had a strong knowledge of chemical food 

preservation (7.2%). Those with some or a little knowledge of chemical preservation 

were 53.5% (21.79%+31.71%) of the respondents, while 32.3% claimed to have no 

knowledge of chemical preservation. Only 3.31% of respondents claimed to have a 

good knowledge of biological preservation, with 37.74% of total respondents having 

no knowledge of biological preservation. A large number of respondents (39.11%) 

had no knowledge of the health risks associated with chemical preservatives. For 

physical preservation knowledge, 26.46% of respondents did not know anything 

about this topic. In summary, many respondents in this survey had poor knowledge of 

food preservation. 

Table 4.4: Summary of respondent knowledge level of three types of food 

preservation and the health risk associated with using chemical preservation 

 Chemical Health risk Physical Biological 

Very much 7.20% 
37 

4.67% 
24 

3.89% 
20 

3.31% 
17 

Somewhat 21.79% 
112 

14.79% 
76 

19.65% 
101 

15.76% 
81 

A little 31.71% 
163 

33.46% 
172 

42.22% 
217 

32.49% 
167 

Not at all 32.30% 
166 

39.11% 
201 

26.46% 
136 

37.74% 
194 

Don’t know 7% 
36 

7.98% 
41 

7.78% 
40 

10.70% 
55 

Total 100% 
514 

100% 
514 

100% 
514 

100% 
514 
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As shown in Figure 4.1, knowledge of LAB before starting this survey was high at 

69.46% (N=357) of respondents, while 30.54% (N=157) did not know about LAB 

before taking this survey. The number of respondents with knowledge of LAB was 

more than twice the number who had not heard of LAB, suggesting that LAB has had 

substantial exposure amongst Chinese consumers. 

Table 4.5 shows the responses about their frequency of using different media sources 

for food information. From Table 4.5 it can be seen that many respondents are 

frequent users of online media, with 55.7% (36.83%+18.87%) using online media 

either daily or weekly. The proportion of respondents who never use online media 

was low (12.65%). The second most popular media source for food safety 

information was from food packaging, with 44.16% (18.09% +26.075) of 

respondents using this source daily or weekly. However there was a large group that 

never use packaging as a source of food safety information (17.21%). The use of 

radio was much lower than other media sources (19.84%) with 8.75% using radio 

daily and11.09% weekly. Many (50.19%) claimed they never use radio.  
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Table 4.5 Summary of respondent frequency of using media sources for getting food 
safety knowledge. 

 

Figure 4.2 shows only a small number of respondents (3.11%) eat beef daily. A much 

larger group (26.85%) eats beef once every few months. The group who eat beef 

more than once a month (23.35%) and the group who eat beef once a month (16.93%) 

take the second and third places, respectively. The overall proportion distribution 

suggests the majority of respondents are not frequent beef consumers.  

Figure 4.2 Summary of respondent frequency of eating beef 

 

 

 Daily weekly Monthly Less than monthly Never total 
TV 12.06% 

62 
22.76% 

117 
23.35% 

120 
22.37% 

115 
19.46% 

100 
100% 
514 

Radio 8.75% 
45 

11.09% 
57 

10.51% 
54 

19.46% 
100 

50.19% 
258 

100% 
514 

Word of 
mouth 

10.89% 
56 

19.07% 
98 

21.40% 
110 

28.02% 
144 

20.62% 
106 

100% 
514 

Food 
packaging 

18.09% 
93 

26.07% 
134 

21.21% 
109 

17.51% 
90 

17.21% 
88 

100% 
514 

Online 36.83% 
187 

18.87% 
97 

17.51% 
90 

14.59% 
75 

12.65% 
65 

100% 
514 

Paper 
Media 

10.31% 
53 

16.15% 
83 

19.65% 
101 

26.65% 
137 

27.24% 
140 

100% 
514 
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Figure 4.3 Summary of respondent shopping place for purchasing beef 

 

 

 

 

 

 

 

Figure 4.3 shows farmers markets (wet markets) were where most of the survey 

participants (58.37%) purchased beef; 15.37% of respondents bought beef at a 

supermarket most frequently, and purchasing at a retail meat store was the third 

highest with 12.84%. The lowest proportion of beef purchases was "online shopping” 

with 1.75% of respondents using this method.  

As Table 4.6 shows, the proportions of frequent buyers of each type of beef were very 

similar with 10.5% purchasing chilled vacuum-sealed beef, 10.31% chilled 

cling-wrapped beef, 10.7% chilled cut-ready unwrapped beef, 11.09% chilled un-cut 

beef, 11.48% un-chilled uncut beef and 11.28% un-chilled cut-ready beef. 

Interestingly, in the “once every few months” column, respondent purchasing 

frequencies on different types of beef are also very close, with a range from 24.32% 

to 29.83%. Additionally, in the column of “never," no number is significantly 

different to the others, which makes it hard to indicate which kind of beef takes a 

smaller market, although chilled meat, vacuum sealed and cling wrapped appear to be 

the least preferred meat to purchase. There were only a small number of respondents 

who were frequent beef buyers (daily and weekly buyers) of all types of beef.  
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Table 4.6 Summary of respondent frequency in purchasing different type of beef 

The satisfaction levels for price, quality and food safety were all very similar, with 

the exception of the “unsatisfied” group for price which was around twice that for 

quality and food safety (Figure 4.4). For price, quality and food safety, close to half 

the respondents were somewhat satisfied (48.44% for quality, 46.5% for food safety, 

and 44.16% for price). The second highest satisfaction level was “a little satisfied”, 

and around 1/3 of total respondents expressed little satisfaction. Those grading the 

three attributes as “very satisfied" represented around 10% of respondents.  

  

How often do you 
purchase the 

following types of 
beef? 

Daily Weekly More than 
once a 
month 

Once a 
month 

Once 
every few 
months 

Never Total 

A: Chilled 
vacuum-sealed beef 

3.89% 
20 

6.61% 
34 

13.42% 
69 

13.23% 
68 

29.83% 
151 

33.46% 
172 

100% 
514 

B: Chilled cling 
wrapped beef 

3.31% 
17 

7.00% 
36 

10.89% 
56 

9.53% 
49 

24.32% 
125 

44.94% 
231 

100% 
514 

C: Chilled cut-ready 
unwrapped beef 

4.86% 
25 

5.84% 
30 

8.37% 
43 

9.34% 
48 

27.24% 
140 

44.36% 
228 

100% 
514 

D: Chilled un-cut beef 4.67% 
24 

6.42% 
33 

8.75% 
45 

8.95% 
46 

24.51% 
126 

46.69% 
240 

100% 
514 

E: Un-chilled uncut 
beef  

4.09% 
21 

7.39% 
38 

12.06% 
62 

13.23% 
68 

29.96% 
154 

33.27% 
171 

100% 
514 

F: un-chilled cut-ready 
beef 

4.67% 
24 

6.61% 
34 

11.28% 
58 

9.92% 
51 

29.18% 
150 

38.33% 
197 

100% 
514 
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Overview of consumer trust in LAB preserved beef and willingness to buy 

Figure 4.5 Summary of respondent confidence level in the food safety and prolonged 

shelf-life of LAB beef 

As shown in Figure 4.5, the response to questions around confidence in the food 

safety and prolonged shelf-life of LAB beef were both close to a normal distribution 

with a mean mid-way between “not confident” and “ very confident”. The means of 

trust in food safety and extended shelf-life are 3.24 and 3.16 respectively, which are 

both numerically a little higher than the median of 3. These results suggest a 

reasonable level of confidence in the food safety of LAB beef, with more than 70% 

of respondents providing a score of 3 or greater.   

Figure 4.6 shows that although respondent purchase intention for LAB beef varies, 

there is still a large group of “somewhat likely” which makes up a substantial 

proportion of total respondents at 59.14%. The number of respondents who don’t 

know how willing they are to purchase LAB beef is 22.75%. The group who had a 

clear purchase intention (very likely) made up 14.59% of respondent, while a small 

remainder, 3.7% of respondents, were not willing to buy LAB beef.  
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Figure 4.6 Summary of respondent willingness level to purchase LAB beef. 

4.3 Data reliability and validity tests 

Table 4.7 shows that Cronbach’s α for all thirty-four observed variables related to 

the establishment of confidence regarding LAB beef and the level of willingness to 

buy are over 0.8. It also shows that the AVE values for most variables are larger than 

0.5, with only “Heard of Lactic Acid Bacteria before doing this survey?” (0.484), the 

value of “Frequency of eating beef” (0.435), and the value for “Most often purchased 

beef place” (0.435) are slightly lower than 0.5 thresholds. The values of Cronbach’s 

α and AVE generally indicate that the data with respect to the observed variables are 

reliable and valid for further analysis. 

  



 

   46 
 

Table 4.7: Summary of data reliability and validity test 

 

Observed Variables 
AVE  

Cronbach's 
  

Concern Level on Food Safety Issues (Food Hygiene) .647 .897 
Concern Level on Food Safety Issues (Food Poisoning .648 .897 
Concern Level on Food Safety Issues (Food Additives) .778 .897 

Concern Level on Food Safety Issues (Expiry Date) .708 .898 
Concern Level on Food Safety Issues (Residue of Hormones, Steroids, etc. .785 .898 
Concern Level on Food Safety Issues (Genetically Modified Food) .638 .897 
Concern Level on Food Safety Issues (The Feed Given to Livestock) .551 .898 
Concern Level on Food Safety Issues (Animal Disease) .708 .898 
Knowledge Level about Chemical Food Preservation  .673 .896 
Knowledge Level about Health Risk Caused by Chemical Food Preservation .694 .896 

Knowledge Level about Physical Food Preservation .709 .896 
Knowledge Level about Biological Food Preservation .699 .897 

Heard of LAB Before This Survey? .484 .900 
The frequency of Using TV to Get Food Safety Knowledge .657 .896 

The frequency of Using Radio to Get Food Safety Knowledge .517 .897 

The frequency of Using Word of Mouth to Get Food Safety Knowledge .650 .895 
The frequency of Using Food Packaging to Get Food Safety Knowledge .686 .895 

The frequency of Using Online to Get Food Safety Knowledge .695 .895 
The frequency of Using Press Media to Get Food Safety Knowledge .624 .895 
The frequency of Eating Beef .478 .895 

Most Often Purchasing Beef Place .435 .899 
The frequency of Purchasing Chilled Vacuum-Sealed Beef .646 .895 
The frequency of Purchasing Chilled Cling Wrapped Beef .760 .895 

The frequency of Purchasing Chilled Cut-Ready Beef .767 .895 
The frequency of Purchasing Chilled Un-Cut Beef .788 .895 
The frequency of Purchasing Un-Chilled Un-cut Beef .633 .896 

The frequency of Purchasing Un-Chilled Cut-ready Beef .605 .896 
Satisfaction level of Current Purchased Beef on "Price" Attribute .763 .897 

Satisfaction level of Current Purchased Beef on "Quality" Attribute .860 .897 
Satisfaction level of Current Purchased Beef on "Food Safety" Attribute .777 .897 
Confidence Level on the "Food Safety" of LAB Preserved Chilled-Sealed 
Beef  

.850 .906 

Confidence Level on the "Prolonged Shelf Life" of LAB Preserved 
Chilled-Sealed Beef 

.866 .906 

Willingness Level to Buy LAB Preserved Chilled-Sealed Beef .537 .899 
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4.4 Correlation between independent variables and trust   

4.4.1 Association between socio-demographic factors and trust perception 

Table 4.8 Association between socio-demographic factors and trust in LAB beef 

Trust in food safety of LAB beef  Trust in the prolonged shelf-life of LAB beef 
Variables γ p Variables γ p 

Primary food shopper 0.194 0.003 Gender 0.150 0.025 
No of Children -0.109 0.053 Marriage 0.138 0.069 
Marriage 0.107 0.166 Primary food shopper 0.116 0.083 
Gender 0.105 0.117 No of Children -0.111 0.053 
Supermarket nearby? 0.078 0.223 Location of living 0.075 0.168 
Location 
(city/town/village)  of 
living 

0.063 0.232 Supermarket nearby? 0.058 0.354 

Income -0.056 0.223 City of living 0.047 0.69 
Education -0.040 0.405 Income -0.040 0.383 
City of living 0.023 0.842 Age -0.017 0.725 
Career Type -0.022 0.637 Career Type -0.014 0.769 
Age 0.002 0.97 Education -0.006 0.9 

Among all the socio-demographic factors, only the variable ‘primary food shopper’ 

has a moderate correlation with the trust in the food safety of LAB beef with γ = 

0.194 being significant (p = 0.003). The positive correlation suggests that the 

primary food shopper has relatively high confidence, whereas a non-primary food 

shopper tends to have a lower level of confidence in the food safety of LAB beef. 

The γ values and significance levels (p > 0.05) of other socio-demographic factors 

indicate they all made very little difference in trust in the food safety of LAB beef.  

In terms of the trust in the prolonged shelf-life of LAB beef, only gender has a 

moderate correlation with it with γ= 0.15 (p = 0.025). This result suggests females 

place somewhat higher trust in the prolonged shelf-life of LAB, whereas males have 

less confidence. None of the remaining variables has a significance level below 0.05, 

which indicates there is no significant correlation between each of them and 
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confidence in the prolonged shelf-life of LAB beef. Through doing a further 

correlation analysis it was found that gender had a significant moderate correlation 

with the role of primary food shopper with γ=0.187 (p = 0.037). This result suggests 

that in a family, Chinese females tend to take the role of primary food shopper more 

than males.  

The results shown in the table above are inconsistent with previous research that 

consumer’s age, gender, education level, income as well as family structure more or 

less play roles in consumers’ acceptance on new food product, however, when 

considering the difference on races in the literature reviewed, some were based on 

western society, and the different product attributes compared with the food products 

studied in previous research, this could help explain these inconsistencies.  

4.4.2 Association between the eating/consumption/ purchase place habits and 

trust perceptions 

In Table 4.9, in regards to trust in the food safety of LAB beef, the purchase place , 

frequency of eating and frequency of purchasing un-chilled un-cut beef made very 

little difference to consumer trust, with low correlations γ = 0.096, p = 0.093; γ = 

0.094, p = 0.069 and γ =0.088, p = 0.077. This result indicates consumers who 

purchase at different places and who have a different frequency of eating and 

purchasing un-chilled un-cut beef tend to have a similar level of trust.  
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Table 4.9 Association between personal habits and trust perception  

Trust in food safety of LAB beef Trust in the prolonged shelf-life of LAB beef 
Variables γ p  Variables γ p  
Frequency of Purchasing 
Chilled Cling Wrapped 
Beef 

0.21 0.000 
Frequency of Purchasing 
Chilled Cling Wrapped 
Beef 

0.226 0.000 

The frequency of 
Purchasing Chilled Un-Cut 
Beef 

0.194 0.000 
Frequency of Purchasing 
Chilled Vacuum-Sealed 
Beef  

0.214 0.000 

Frequency of Purchasing 
Chilled vacuum-sealed 
Beef  

0.171 0.001 
The frequency of 
Purchasing Chilled Un-Cut 
Beef 

0.177 0.001 

The frequency of 
Purchasing Chilled 
Cut-Ready Beef 

0.147 0.006 
The frequency of 
Purchasing Chilled 
Cut-Ready Beef 

0.143 0.007 

The frequency of 
Purchasing Un-Chilled 
Cut-ready Beef 

0.133 0.011 Frequency of eating 0.111 0.019 

Purchase place 0.096 0.063 
The frequency of 
Purchasing Un-Chilled 
Cut-ready Beef 

0.11 0.034 

Frequency of eating 0.094 0.069 
The frequency of 
Purchasing Un-Chilled 
Un-cut Beef 

0.078 0.12 

The frequency of 
Purchasing Un-Chilled 
Un-cut Beef 

0.088 0.077 Purchase place 0.063 0.263 

The positive γ and p values of the frequencies of purchasing other different types of 

beef indicate a relatively stronger positive correlation with the trust in the food safety 

of LAB beef. The more frequently consumers purchase beef, the safer they perceive 

the food safety of LAB beef. The frequencies of purchasing chilled cut-ready beef 

(γ = 0.147), purchasing un-chilled un-cut beef (γ = 0.088) and purchasing un-chilled 

cut-ready beef (γ = 0.133) suggest these have a moderate impact on the perception of 

the safety of LAB beef. The three other Gamma levels representing chilled cling 

wrapped beef, chilled uncut beef and chilled vacuum sealed beef suggest purchasing 
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chilled cling wrapped beef has the strongest impact on consumer trust in the food 

safety of LAB beef.   

The results are similar for trust in the prolonged shelf-life of LAB beef. The values 

of γ (0.078 and 0.063) and p (0.12 and 0.263) of frequency of purchasing un-chilled 

un-cut beef and purchase place, respectively, indicate they both have weak positive 

correlations with the trust in the prolonged shelf-life. Like the correlations with trust 

in the food safety of LAB beef, the frequencies of purchasing chilled vacuum sealed 

beef (γ = 0.214, p <0.001), chilled cling wrapped beef (γ = 0.226, p < 0.001) and 

chilled un-cut beef (γ = 0.177, p < 0.001) have a more significant positive correlation 

with the trust in the prolonged shelf-life of LAB beef than the other three variables. 

These results indicate consumers who are the frequent buyers of these three types of 

beef tend to have a higher confidence in the prolonged shelf-life of LAB beef.  

4.4.3 Association between knowledge level and trust perception 

Table 4.10 Association between knowledge levels and trust perception 

Trust in food safety of LAB beef Trust in the prolonged shelf-life of LAB beef 
Variables γ p Variables γ p 
Knowledge level of 
biological preservation 

0.302 0.000 
Knowledge level of the 
chemical preservatives 

0.307 0.000 

Knowledge level of 
physical preservations 

0.297 0.000 
Knowledge level of 
Physical preservations 

0.296 0.000 

Knowledge level of the 
chemical preservatives 

0.281 0.000 
Knowledge level of 
biological preservation 

0.266 0.000 

Health risk caused by 
chemical preservatives 

0.247 0.000 
Health risk caused by 
chemical preservatives 

0.249 0.000 

As shown in Table 4.10, with respect to trust in the food safety of LAB beef, the 

knowledge of the three preservation technologies and knowledge of the health risks 

of chemical preservatives all have significant positive correlations with trust. This 
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indicates that consumers who have more knowledge about preservation technologies 

and health risks are more likely to perceive the food safety of LAB beef to be high. 

Among the four variables, the strongest correlation with trust in the food safety of 

LAB is the knowledge level of biological preservation, with γ = 0.302 (p < 0.001).  

For trust in the prolonged shelf-life of LAB beef, all γ values suggest a positive 

correlation between these four independent variables and the trust in the prolonged 

shelf-life of LAB beef and indicate that the more knowledge consumers have on 

these four factors, the higher trust they have in the prolonged shelf-life of LAB. The 

knowledge of chemical preservation has the strongest correlation with trust in LAB 

beef, with γ = 0.307 (p < 0.001).  

4.4.4 Association between satisfaction levels on the type of beef currently 

purchased and trust perception 

Table 4.11 Association between satisfaction levels on the currently purchased beef 
and trust perception 

Trust in the food safety of LAB 
beef 

Trust in the prolonged shelf life of LAB 
beef 

Variables γ p Variables γ p 
Satisfaction on the quality  0.477 0.000 Satisfaction on the 

price 
0.467 0.000 

Satisfaction on the safety 0.449 0.000 Satisfaction on the 
quality  

0.453 0.000 

Satisfaction on the price 0.447 0.000 Satisfaction on the 
safety 

0.449 0.000 

The correlations between satisfaction level of the currently purchased beef and trust 

perception are presented in Table 4.11. The results suggest all three attributes have a 

significant positive correlation with trust, which means the higher the satisfaction 

consumers have with the type of beef currently purchased, the higher the safety and 

prolonged shelf-life they perceive from LAB beef. Consumer satisfaction on quality 
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has the highest correlation with the trust in the safety of LAB beef with γ = 0.477 (p 

< 0.001); the factor which has the strongest correlation with trust in prolonged 

shelf-life is satisfaction on the price with γ = 0.467 (p < 0.001). 

4.4.5 Association between concern levels and trust perception  

Table 4.11 shows the association between consumer concerns about general food 

safety and the trust in LAB beef. In the analysis of the safety of LAB beef, the γ 

values and P values for each variable indicate they all had significant negative 

correlations with trust perception. These results suggest that the more concerns 

consumers have over general food safety issues, the less confidence they have in the 

safety of LAB beef.  Consumers may consider LAB as a conventional preservation 

additive which may slowly release toxins and remain on food based on their past 

experience; consumer concerns on residue has the highest negative correlation with 

the trust with γ = -0.279 (p < 0.001) followed by consumer concern on food additives 

with γ = –0.214 (p < 0.001). The other four variables having a significant correlation, 

in descending order, are: concerns on the feed given to livestock with γ = -0.183 

(p=0.001), concerns on the expiry date with a γ=-0.170 (p=0.001), concerns on 

hygiene with a γ = -0.166 (p = 0.002), and concerns on poisoning with a γ = -0.147 (p 

= 0.005).  

With respect to trust in the prolonged shelf-life of LAB beef, all the variables have 

significant negative correlations with trust, which again indicates concerns 

consumers have based on their recalling  past food safety issues which could 

strongly reduce consumer confidence in the prolonged shelf-life of LAB beef. 
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Among the eight concerns listed, consumers concerns on residues and food additives 

dominate once again with γ = -0.289 (p < 0.001) and γ = -0.23 (p < 0.001). However, 

while the trend is the same as for the correlation with the safety of LAB beef, there 

are some slight differences in the order of variables of concern related to shelf life 

compared with safety (see Table 4.11).   

Table 4.12 Association between consumer concerns and trust perception 

Trust in food safety of LAB beef Trust in the prolonged shelf-life of LAB beef 
Variables γ p  Variables γ p 
Concerns on residue -0.279 0.000 Concerns on residue -0.289 0.000 
Concerns on food additives -0.214 0.000 Concerns on food additives -0.23 0.000 
Concerns on feed given to 
livestock 

-0.183 0.001 Concerns on hygiene -0.196 0.000 

Concerns on an expiry date -0.17 0.001 
Concerns on feed given to 
livestock 

-0.19 0.000 

Concerns on hygiene -0.166 0.002 Concerns on poisoning -0.186 0.000 

Concerns on poisoning -0.147 0.005 
Concerns on genetically 
modified  

-0.177 0.001 

Concerns on genetically 
modified  

-0.145 0.007 Concerns on animal disease -0.167 0.002 

Concerns on animal disease -0.134 0.013 Concerns on an expiry date -0.166 0.002 

4.4.6 Association between media exposure and trust perception 

Table 4.13 Association between media exposure and trust perception 

Trust in the food safety of LAB beef Trust in the prolonged shelf life of LAB  
Variables γ p  Variables γ p 
The frequency of using paper 
media 

0.221 0.000 
The frequency of using 
Radio 

0.228 0.000 

The frequency of using Radio 0.218 0.000 
The frequency of using 
paper media 

0.223 0.000 

The frequency of using TV 0.164 0.001 
The frequency of using 
TV 

0.181 0.000 

The frequency of using word 
of mouth 

0.163 0.001 
The frequency of using 
word of mouth 

0.158 0.001 

The frequency of using online 0.124 0.013 
The frequency of using 
food packaging 

0.126 0.008 

The frequency of using food 
packaging 

0.099 0.041 
The frequency of using 
online 

0.116 0.018 
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The results of γ values of each media format shown in Table 4.12 indicate they all 

have positive correlations with the two trust variables, which suggests that higher 

media exposure benefits both the perception of safety and prolonged shelf-life.   

Food packaging and online both had the lowest level of correlations with the two 

trust dimensions. As to the trust in the safety of LAB beef, frequency of using food 

packaging has a γ = 0.099 (p = 0.041), while using online media has a γ = 0.124 (p = 

0.013). As to the trust in the prolonged shelf-life of LAB beef, frequency of using 

food packaging has a relatively higher correlation with a γ = 0.126 (P=0.008). Note 

that the correlation of frequency of using online is smaller than that in the food 

safety dimension with a γ = 0.116 (p = 0.116). The top two media sources which 

have the strongest correlations with the two trust dimensions are radio and paper 

media with a γ = 0.218 (p < 0.001) and 0.221(p < 0.001), respectively, in the trust in 

the food safety of LAB beef, and γ = 0.228 (p < 0.001) and 0.223 (p < 0.001), 

respectively, in trust in prolonged shelf-life. Although television is facing a huge 

challenge of being replaced, it appears that it still plays a significant role in the 

establishment of the two trusts in safety and shelf life of LAB beef. Word of mouth 

is another efficient media source in providing information about safety and shelf life.  

4.5 Section Summary  

In this section, the association between the independent variables and the two trust 

dimensions were examined separately through measuring the value of Gamma 

coefficients. The level of correlation strengths are divided into three levels: a high γ 

value (absolute value) greater than 0.2, a medium γ value (absolute value) ranges from 
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0.1 to 0.199, and a low γ value (absolute value) less than 0.1 (see Table 4.13 below). 

Generally speaking, consumer satisfaction level on current beef purchased has the 

strongest influences on the trust in LAB beef, while Consumer knowledge of different 

preservation technologies and part of their general food safety concerns play big roles 

in influencing consumer trust in LAB beef.  

Table 4.14: Summary of different levels of association between independent 
variables and the dependent variable (trust in the food safety of LAB beef) 

 
 
 
 
 
High 
(|Gamm
a|≥0.2 

Independent Variables γ p 
Variable 
 Group 

Satisfaction on the quality 0.477 0.000 Satisfaction group 
Satisfaction on the food safety 0.449 0.000 Satisfaction group 
Satisfaction on the price  0.447 0.000 Satisfaction group 
Knowledge of biological preservation 0.302 0.000 Knowledge group 
Knowledge of physical preservations 0.297 0.000 Knowledge group 
Knowledge of the chemical preservative 0.281 0.000 Knowledge group 
Concerns on residue -0.279 0.000 Concerns group 
Health risk caused by chemical preservatives 0.247 0.000 Knowledge group 
The frequency of using press 0.221 0.000 Media exposure  
The frequency of using Radio 0.218 0.000 Media exposure 
Concerns on food additives -0.214 0.000 Concerns group 
Frequency of Purchasing Chilled Cling 
Wrapped Beef 

0.21 0.000 
Purchase frequency 

Medium 
(0.2> 
|Gamma
|≥0.1 

Primary food shopper -0.194 0.003 Socio-demographic 
The frequency of Purchasing Chilled 
Un-Cut Beef 

0.194 0.000 
Purchase frequency 

Concerns on feed given to livestock -0.183 0.001 Concerns group 
Frequency of Purchasing Chilled 
Vacuum-Sealed Beef  

0.171 0.001 
Purchase frequency 

Concerns on an expiry date -0.17 0.001 Concerns group 
Concerns on hygiene -0.166 0.002 Concerns group 
The frequency of using TV 0.164 0.001 Media exposure 
The frequency of using word of mouth 0.163 0.001 Media exposure 
The frequency of Purchasing Chilled 
Cut-Ready Beef 

0.147 0.006 
Purchase frequency 

Concerns on poisoning -0.147 0.005 Concerns group 
Concerns on genetically modified  -0.145 0.007 Concerns group 
Concerns on animal disease -0.134 0.013 Concerns group 
The frequency of Purchasing Un-Chilled 
Cut-ready Beef 

0.133 0.011 
Purchase frequency 
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The frequency of using online 0.124 0.013 Media exposure 
No of Children -0.109 0.053 Socio-demographic 
Marriage 0.107 0.166 Socio-demographic 
Gender 0.105 0.117 Socio-demographic 

Low 
(|Gamm

a|<0.1 

The frequency of using food packaging 0.099 0.041 Media exposure 
Most often purchased place 0.096 0.093 Purchase venue 
Frequency of eating 0.094 0.049 Eating group 
The frequency of Purchasing Un-Chilled 
Un-cut Beef 

0.088 0.077 
Purchase frequency 

Supermarket nearby? -0.078 0.223 Socio-demographic 
Location of living 0.063 0.232 Socio-demographic 
Income -0.056 0.223 Socio-demographic 
Education -0.04 0.405 Socio-demographic 
City of living 0.023 0.723 Socio-demographic 
Career Type -0.022 0.412 Socio-demographic 
Age 0.002 0.97 Socio-demographic 
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Table 4.15: Summary of different levels of association between independent 
variables and trust in the prolonged shelf-life of LAB beef 

 
 
 
 
 
 
 
 

High 
(|Gamma| 

≥0.2 

Independent Variables γ p 
Group of  
Variables 

Satisfaction on the price  0.467 0.000 Satisfaction group 
Satisfaction on the quality 0.453 0.000 Satisfaction group 
Satisfaction on the food safety 0.449 0.000 Satisfaction group 
Knowledge of the chemical preservative 0.307 0.000 Knowledge level group 
Knowledge of physical preservations 0.296 0.000 Knowledge level group 
Concerns on residue -0.289 0.000 Concerns group 
Knowledge of biological preservation 0.266 0.000 Knowledge level group 
Knowledge of health risk caused by chemical 
preservatives 

0.249 0.000 
Knowledge level group 

Concerns on food additives -0.23 0.000 Concerns group 
The frequency of using Radio 0.228 0.000 Media exposure group 
Frequency of Purchasing Chilled Cling 
Wrapped Beef 

0.226 0.000 
Purchase frequency 

The frequency of using press 0.223 0.000 Media exposure group 
Frequency of Purchasing Chilled 
Vacuum-Sealed Beef  

0.214 0.000 
Purchase frequency 

 
 
 
 
 
 
 
Medium 
(0.2> 
|Gamma|
≥0.1 

Concerns on hygiene -0.196 0.000 Concerns group 
Concerns on feed given to livestock -0.19 0.000 Concerns group 
Concerns on poisoning -0.186 0.000 Concerns group 
The frequency of using TV 0.181 0.000 Media exposure group 
The frequency of Purchasing Chilled Un-Cut 
Beef 

0.177 0.001 
Purchase frequency 

Concerns on genetically modified  -0.177 0.001 Concerns group 
Concerns on animal disease -0.167 0.002 Concerns group 
Concerns on an expiry date -0.166 0.002 Concerns group 
The frequency of using word of mouth 0.158 0.001 Media exposure group 
Gender 0.15 0.025 Socio-demographic 
The frequency of Purchasing Chilled 
Cut-Ready Beef 

0.143 0.007 
Purchase frequency 

Marriage 0.138 0.069 Socio-demographic 
The frequency of using food packaging 0.126 0.008 Media exposure group 
Primary food shopper -0.116 0.083 Socio-demographic 

The frequency of using online 0.116 0.018 Media exposure group 
No of Children -0.111 0.053 Socio-demographic 
Frequency of eating 0.111 0.019 Eating group 
The frequency of Purchasing Un-Chilled 
Cut-ready Beef 

0.11 0.034 
Purchase frequency 

 
 
Low 

The frequency of Purchasing Un-Chilled 
Un-cut Beef 

0.078 0.12 
Purchase frequency 

Location of living 0.075 0.168 Socio-demographic 
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(|Gamma| 
<0.1 

Most often purchased place 0.063 0.263 Purchase venue 
Supermarket nearby? -0.058 0.354 Socio-demographic 
City of living 0.047 0.082 Socio-demographic 
Income -0.04 0.383 Socio-demographic 
Age -0.017 0.725 Socio-demographic 
Career Type -0.014 0.298 Socio-demographic 
Education -0.006 0.9 Socio-demographic 

4.6 Results of structural equation model analysis 

4.6.1 Principal component analysis (PCA) 

Principal component analysis (PCA) for socio-demographic factors 

According to Hair et al. (2005), when the value of KMO (Kaiser-Meyer-Olkin) is 

greater than 0.6, and Bartlett index is less than 0.05, the data is suitable for principal 

component analysis. In the factor analysis below, KMO=0.667, p < 0.001, indicating 

PCA is applicable for socio-demographic factors. As shown in Table 4.16, education 

level (-0.795), household income (-0.794) and location of living (0.768) loaded 

substantially heavier than other factors and other factors all less than 0.5, therefore 

the first principal component can be represented by these three variables and named 

as Socio-economic status. In the second component, only age loaded heavily with 

0.816, with other loading values less than 0.5, therefore, the representative variable 

of the second component named as Age. 

Supermarket nearby and primary food shopper loaded heavily in component 3, the 

loading value of other factors were much lower than these two, therefore the third 

component can be represented by supermarket nearby and primary food shopper and 

named it as Shopping Factor. Marital status and number of dependent children 

loaded significantly heavier than other variables in the fourth component with -0.628 

and 0.786 respectively .while none of the remaining variables had loading values 
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higher than 0.5; therefore, number of dependent children and marital status were the 

principal variables in the fourth component, named it as Family status. Lastly, in 

Component 5 gender was the only variable which had loading value bigger than 0.5 

while the loading value of other variables was much lower than 0.5. Thus, 

component 5 was named as Gender. Career type and city of living will be eliminated 

in further discussion as they have not loaded heavily (>0.5) on any of the principal 

components (see Table 4.16 below) 

Principal component analysis for other observed independent variable 

The other observed variables were subjected to exploratory factor analysis in order 

to determine whether these data are suitable for principal component analysis. The 

results of KMO (0.911) and Bartlett’s p value < 0.001, both indicate that principal 

component analysis is applicable in the study.  

 

Table 4.16: Principal component analysis of consumer socio-demographic variables 

 
Rotated Component Matrix 

Socio-econ
omic status Age 

Shopping 
Factor 

Family 
status Gender 

Gender .053 .119 .019 -.032 .920 
Age -.023 .816 -.109 -.026 .231 
Education Level -.795 -.148 .087 -.051 -.011 
Marital Status .118 -.456 -.097 -.628 .182 
Number of Dependent Children under 18 .099 -.144 -.124 .786 .044 
Annual Household Income -.794 .189 .019 .070 .052 
Career Type .416 .446 .285 -.068 -.276 
City Of Living .420 -.334 .348 .372 .085 
Location of Living .768 .048 .254 .115 .114 
Any Supermarket or Retail Store Selling Chilled Beef 
Nearby 

.126 .140 .763 -.017 -.150 

Primary Food Shopper -.073 -.344 .665 -.068 .268 
Variance explained 20.45% 12.87

% 
12.15% 10.76% 10.26% 
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Table 4.17: Factor analysis of other observed independent variables 

Variable Names 
Rotated Component Matrix  

1 2 3 4 5 6 7 
Concern Level on Food Safety Issues (Food Hygiene) .786 .045 .041 .122 .060 .076 -.018 

Concern Level on Food Safety Issues (Food 
Poisoning 

.780 .073 .036 .001 .081 .006 .161 

Concern Level on Food Safety Issues (Food 
Additives) 

.867 -.008 .109 .090 .043 .065 -.002 

Concern Level on Food Safety Issues (Expiry Date) .824 .035 .023 -.035 .095 -.030 .125 

Concern Level on Food Safety Issues (Residue of 
Hormones, Steroids, etc. 

.870 -.034 .044 .103 .028 .097 -.058 

Concern Level on Food Safety Issues (Genetically 
Modified Food) 

.786 .058 .094 .036 .048 .018 -.065 

Concern Level on Food Safety Issues (The Feed 
Given to Livestock) 

.711 .110 .038 .068 .086 .110 -.085 

Concern Level on Food Safety Issues (Animal 
Disease) 

.836 .026 .004 -.007 .042 -.018 .082 

Knowledge Level about Chemical Food Preservation  .123 .193 .185 .130 .726 -.170 .118 

Knowledge Level about Health Risk Caused by 
Chemical Food Preservation 

.130 .158 .219 .123 .764 -.061 .031 

Knowledge Level about Physical Food Preservation .122 .164 .188 .259 .750 -.048 -.001 

Knowledge Level about Biological Food Preservation .083 .168 .205 .171 .764 -.075 .055 

Heard of LAB Before This Survey? .156 -.144 .328 .218 .102 .247 -.461 
The frequency of Using TV to Get Food Safety 
Knowledge 

.014 .157 .761 .106 .194 -.045 .032 

The frequency of Using Radio to Get Food Safety 
Knowledge 

-.031 .338 .517 -.018 .208 -.187 .237 

The frequency of Using Word of Mouth to Get Food 
Safety Knowledge 

.039 .204 .733 .154 .154 -.024 .144 

The frequency of Using Food Packaging to Get Food 
Safety Knowledge 

.101 .165 .773 .153 .159 .024 -.036 

The frequency of Using Online to Get Food Safety 
Knowledge 

.171 .136 .762 .205 .089 .009 -.128 

The frequency of Using Press Media to Get Food 
Safety Knowledge 

.028 .341 .647 .033 .181 -.169 .160 

The frequency of Eating Beef .148 .507 .338 .274 .057 .075 -.042 
Most Often Purchasing Beef Place .076 .324 .179 .011 .090 -.050 .530 
The frequency of Purchasing Chilled Vacuum-Sealed 
Beef 

.035 .744 .198 .028 .171 -.140 -.056 

The frequency of Purchasing Chilled Cling Wrapped 
Beef 

.036 .824 .144 .014 .177 -.148 -.079 
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The frequency of Purchasing Chilled Cut-Ready Beef .034 .851 .125 .018 .132 -.078 -.038 
The frequency of Purchasing Chilled Un-Cut Beef .047 .861 .155 .033 .097 -.092 .029 
The frequency of Purchasing Un-Chilled Un-cut Beef .049 .725 .143 .152 .081 .102 .212 
The frequency of Purchasing Un-Chilled Cut-ready 
Beef 

.035 .686 .135 .193 .055 .104 .253 

Satisfaction level of Current Purchased Beef on 
"Price" Attribute 

.107 .155 .132 .799 .174 -.201 .031 

Satisfaction level of Current Purchased Beef on 
"Quality" Attribute 

.108 .102 .157 .871 .149 -.154 .094 

Satisfaction level of Current Purchased Beef on 
"Food Safety" Attribute 

.070 .131 .184 .807 .225 -.120 .070 

Trust Level on the "Food Safety" of LAB Preserved 
Chilled-Sealed Beef  

.147 -.071 -.061 -.283 -.146 .847 -.007 

Trust Level on the "Prolonged Shelf Life" of LAB 
Preserved Chilled-Sealed Beef 

.171 -.070 -.076 -.266 -.146 .857 .004 

Variance Explained 16.6% 15.4% 11% 8.4% 7.9% 5.6% 3.6% 

The Table 4.17 shows the results from a Rotated Component Matrix, where the 

overall variables are divided into seven principal components. In Component 1, the 

eight concern levels for safety issues are more substantial than other variables; 

therefore Component 1 is named as Concern Complex. Component 2 is influenced 

heavily by the frequency of purchasing a different type of beef and rate of eating beef, 

accordingly Component 2 is named the Consuming Complex. In Component 3 all the 

variables covering the frequency of using media channels loaded heavily, therefore 

Component 3 is named the Media Complex. Satisfaction levels on the three attributes 

of beef currently purchased had by far the highest loadings in Component 4 and 

accordingly Component 4 is named the Satisfaction Complex. In Component 5 the 

knowledge level for different preservation techniques is dominant; therefore 

Component 5 is named as the Knowledge Complex. Component 6 relates to the levels 

of trust and is named the Trust Complex. Component 7 relates to the place of purchase, 

therefore Component 7 is named as Purchase place. A further variable, “Heard of 
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Lactic Acid Bacteria before this survey” did not fit into any of these principal 

components; therefore, this variable will be eliminated from the further discussion.  

Table 4.18: Summary of Principal Component Factor Analysis  

Principal Names Heavy loading variables Loading 
Value 

Re-naming 

 
 
 
 
 
 

Component 1 
 
 

Concern Level on Food Safety Issues (Food 
Hygiene) 

0.79  
 
 
 
 

Concern 
Complex 

 
 

Concern Level on Food Safety Issues (Food 
Poisoning 

0.778 

Concern Level on Food Safety Issues (Food 
Additives) 

0.868 

Concern Level on Food Safety Issues (Expiry Date) 0.821 
Concern Level on Food Safety Issues (Residue of 
Hormones, Steroids, etc. 

0.873 

Concern Level on Food Safety Issues (Genetically 
Modified Food) 

0.786 

Concern Level on Food Safety Issues (The Feed 
Given to Livestock) 

0.713 

Concern Level on Food Safety Issues (Animal 
Disease) 

0.836 

 
 
 
 

Component 2 

The frequency of Eating Beef 0.507  
 
 

Consuming 
Complex 

The frequency of Purchasing Chilled 
Vacuum-Sealed Beef 

0.744 

The frequency of Purchasing Chilled Cling 
Wrapped Beef 

0.824 

The frequency of Purchasing Chilled Cut-Ready 
Beef 

0.851 

The frequency of Purchasing Chilled Un-Cut Beef 0.861 
The frequency of Purchasing Un-Chilled Un-cut 
Beef 

0.725 

The frequency of Purchasing Un-Chilled Cut-ready 
Beef 

0.686 

 
 
 
 
 

Component 3 

The frequency of Using TV to Get Food Safety 
Knowledge 

0.761  
 
 
 
 

Media 
Complex 

The frequency of Using Radio to Get Food Safety 
Knowledge 

0.517 

The frequency of Using Word of Mouth to Get 
Food Safety Knowledge 

0.733 

The frequency of Using Food Packaging to Get 
Food Safety Knowledge 

0.773 

The frequency of Using Online to Get Food Safety 0.762 
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Knowledge 
The frequency of Using Press Media to Get Food 
Safety Knowledge 

0.647 

Component 4 Satisfaction level of Current Purchased Beef on 
"Price" Attribute 

0.799 Satisfaction 
Complex 

Satisfaction level of Current Purchased Beef on 
"Quality" Attribute 

0.871 

Satisfaction level of Current Purchased Beef on 
"Food Safety" Attribute 

0.807 

 
 
 

Component 5 

Knowledge Level about Chemical Food 
Preservation  

0.726  
 

Knowledge 
Complex 

Knowledge Level about Health Risk Caused by 
Chemical Food Preservation 

0.764 

Knowledge Level about Physical Food Preservation 0.75 
Knowledge Level about Biological Food 
Preservation 

0.764 

 
Component 6 

Trust Level on the "Food Safety" of LAB Preserved 
Chilled-Sealed Beef  

0.847 Trust 
Complex 

Trust Level on the "Prolonged Shelf Life" of LAB 
Preserved Chilled-Sealed Beef 

0.857 

Component 7 Most Often Purchasing Beef Place 0.53 Purchase 
place 

 
4.6.2 Results from the mediation effect test of trust between independent 
variables and dependent variables 

Structural equation modeling was undertaken to examine the relationship between 

representative components and the dependent variables, examining the mediation 

effect. By drawing the causal path diagram among representative components, 

mediator and dependent variable in AMOS, the system will firstly test the model 

fitness by calculation of the values of CFI, RMSEA and CIMIN/DF. When the 

proposed model fits, the system can progress to the calculation of a path coefficient 

along with the arrow indicating direction; the level of significance of causal path is 

also reported. Two kinds of path coefficients will be calculated (direct and indirect). 

The figures of path coefficients show the extent to which a change of one standard 

deviation of independent variables impacts on the standard deviation of the mediator 
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and dependent variable. For example, when the path coefficient between 

independent variable (X) and mediator (Z) or dependent variable (Y) is M, this 

means when independent X increases by 1 standard deviation, mediator(Z) or 

dependent variable (Y)will increase by M*(standard deviation of Z or Y). By using 

SPSS, the mean and standard deviation of each principal component is shown in 

Table 4.19.  

Table 4.19 Summary of mean and standard deviation of principal components 

 Mean Standard deviation 
Concern  complex 4.0601 0.80106 
Knowledge complex 2.8526 0.71536 
Satisfaction Complex 3.4981 0.78849 
Media Complex 3.7040 0.68286 
Consuming Complex 2.4814 1.15759 
Purchase place 4.5175 1.61157 
Socio-economic 2.9131 1.21 
Age 2.6965 1.15187 
Shopping factor 1.9640 0.48783 
Family status 1.5953 0.505 
Gender 1.4144 0.49310 
Trust Complex 3.1965 1.11751 

4.6.2.1 Past collaboration  

Results of concern complex model 

Figure 4.7 The path diagram of concern complex 
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Table 4.20: Summary of path coefficients of proposed concern complex model 

Figure 4.7 confirms that the concern complex is suitable for structural equation 

modeling with CFI=0.961, RMSEA=0.08 and CMIN/DF=4.515. The first two paths 

shown in Table 4.19 indicate a significant negative impact of the concern complex 

on the establishment of trust complex and willingness to buy, with β1 =-0.187 and β2 

= -0.193. However, the Y2 =0.093 suggests that although the concern complex had a 

negative direct impact on willingness to buy, when the trust complex worked as a 

mediator between the concern complex and willingness to buy, the concern complex 

could produce a positive indirect (mediated) impact. The total effect of the concern 

complex on willingness to buy therefore changed to -0.1 so that when the concern 

complex went up by 1 standard deviation, consumer purchase intention went down 

by -0.100 standard deviation. The value of β3 =0.498 and p < 0.001 indicate in the 

path of concern complex to trust complex and then to willingness to buy, that the 

trust complex had a significant positive influence on purchase intention. By 

combining the results of λ2 and β3 it can be shown that this model was heavily 

dependent on the mediation effect of trust.  

Path 
coefficients 

Standardized regression β 
( standardized direct effect) 

p Value Standardized 
indirect effect Y 

Standardized 
total effect λ= 
( β + Y) 

Concern 
complex 
Trust 

-0.187 (β1) *** 0.000(Y1 ) -0.187 (λ1) 

Concern         
Willingness 

-0.193 (β2) *** 0.093(Y2) -0.1 (λ2) 

Trust 
Willingness  

0.498 (β3) *** 0.000(Y3 ) 0.498 (λ3) 

*** = p < 0.001     
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Results of knowledge complex 

Figure 4.8 The path diagram of knowledge complex 

Table 4.21: Summary of path coefficients of proposed knowledge complex model 

In this model, the three indices suggest this model is a good fit with CFI =0.985, 

RMSEA =0.066 and CMIN/DF =3.24. The direct effect coefficients β1 =0.338 and β2 

=0.349 indicate the knowledge complex has a positive direct impact on the trust 

complex and willingness to buy. The trust complex has a positive influence on 

willingness to buy with β3 =0.345 (p < 0.001). Also the value of Y2=0.117 suggests 

that the knowledge complex also had an indirect impact on willingness to buy when 

the trust complex is mediated, which made the total effect of the knowledge complex 

to willingness to buy λ2 =0.466. This indicates that when the knowledge complex 

Paths 
 

Standardized regression β 
( standardized direct effect) 

p Value Standardized 
indirect effect  

Y 

Standardized 
total effect λ= 
( β + Y) 

Knowledge 
complex 
Trust 

0.338 (β1) *** 0.000 (Y1 ) 0.338 (λ1) 

Knowledge 
complex         
Willingness 

0.349(β2) *** 0.117 (Y2 ) 0.466 (λ2 ) 

Trust complex 
Willingness  

0.345 (β3) *** 0.000 (Y3) 0.345 (λ3 ) 

*** = p < 0.001     
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increases by 1 standard deviation, the willingness to buy increases by 0.466 standard 

deviation. The value of β3 =0.345 (p < 0.001) suggests in this model, the trust 

complex also has a significant positive impact on willingness to buy. Results of β2, β3 

and λ2 suggest apart from having a direct effect on willingness to buy, the knowledge 

complex also partially relied on the mediation effect of trust. 

Results of satisfaction level 

 

Figure 4.9 The path diagram of satisfaction complex 

The results presented in Figure 4.9 indicate that this model fits well. The Satisfaction 

complex has a direct positive impact on the trust complex and willingness to buy 

with β1=0.414 and β2=0.447. The value of β3 = 0.277 (p < 0.001) suggests when trust 

increases by 1 standard deviation, willingness to buy increases by 0.277 standard 

deviation. By taking the trust complex into consideration as a mediator, the 

satisfaction complex produced an additional indirect effect on willingness to buy 

with Y2 =0.115, which makes the total impact of satisfaction complex on willingness 

to buy λ2=0.562, meaning that as the satisfaction complex increases by 1 standard 

deviation, the willingness to buy went up by 0.562 standard deviation. Similar to the 

  

   

 
 



 

   68 
 

model with the knowledge complex, the satisfaction complex model was also 

partially dependent on the mediation effect of trust.  

Table4.22: Summary of path coefficients of proposed satisfaction complex model 

4.6.2.2 Results of media exposure 

Figure 4.10 The path diagram of media complex 

The results of Figure 4.10 confirm that the media complex fits the data well. As 

shown in Table 4.23, the value of β1, 0.207 and β2, 0.337 show that the media 

complex directly influences the trust complex and willingness to buy. Also the value 

of β3 0.393, (p < 0.001) indicate the trust complex has a significant positive influence 

on willingness to buy. The value of Y2, 0.081, suggests that when the trust complex 

mediated between the media exposure complex and willingness to buy, the media 

Paths 
 

Standardized regression β 
( standardized direct effect) 

p Value Standardized 
indirect effect Y 

Standardized 
total effect λ= 
( β + Y) 

Satisfaction 
complex 
Trust 

0. 414(β1) *** 0.000 (Y1 ) 0.414 (λ1) 

Satisfaction 
complex         
Willingness 

0.447 (β2) *** 0.115 (Y2 ) 0.562 (λ2 ) 

Trust complex 
Willingness  

0.277 (β3) *** 0.000 (Y3) 0.277 (λ3 ) 

*** = p < 0.001     
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exposure complex had an additional indirect positive effect on willingness to buy. 

The total effect summed to 0.419, indicating that when the media complex increases 

by 1 standard deviation, the willingness to buy increases by 0.419 standard deviation. 

By combining the results of β2, λ2 and β3, the media exposure complex has two paths 

to influence willingness to buy, one path was the direct impact and another path 

through the mediation effect of trust; therefore this proposed model also partially 

relied on the mediation effect of trust. 

Table4.23: Summary of path coefficients of proposed media exposure model 

 
4.6.2.3 Results of Personal bonds 

Results of consuming complex 

Figure 4.11 The path diagram of consuming complex 

Paths 
 

Standardized regression β 
( standardized direct effect) 

p Value Standardized 
indirect effect Y 

Standardized 
total effect λ= 
( β + Y) 

Media complex 
Trust 
complex 

0. 207(β1) *** 0.000 (Y1 ) 0.207(λ1) 

Media complex         
Willingness  

0.337 (β2) *** 0.081 (Y2 ) 0.419 (λ2 ) 

Trust complex 
Willingness  

0.393 (β3) *** 0.000 (Y3) 0.393 (λ3 ) 

*** = p < 0.001     
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Figure 4.11 displays the path of proposed consuming complex. The three fit indices 

imply a satisfactory result with CFI =0.923, CMIN/DF =3.926 and RMSEA =0.075. 

The Table 4.24 shows that the consuming complex positively influenced the trust of 

Chinese consumers in LAB beef. The value of β1 =0.201 (p < 0.001) and β2 =0.162 

(p < 0.001) suggest that when the consuming complex increased by 1 standard 

deviation, the trust complex and willingness to buy increases by 0.201 standard 

deviation and 0.162 standard deviation respectively. The value of β3 =0.43, p < 0.001 

suggests that the trust complex has a strong influence on willingness to buy. The 

value of Y2 =0.086 suggests that due to the mediated effect of the trust complex, the 

media exposure complex has an additional positive impact making the total effect λ2 

=0.248, meaning that when the consuming complex increases by 1 standard 

deviation, willingness to buy increases by 0.248 standard deviation. The results of β2 

and β3 suggest that the consuming complex influenced willingness to buy through 

direct and mediated paths; therefore this model partially relied on the mediation of 

trust.   

Table 4.24: Summary of path coefficients (consuming complex) 
 

Paths Standardized regression β 
( standardized direct effect) 

p Value Standardized 
indirect effect 

Y  

Standardized 
total effect λ= 
( β + Y) 

Consuming 
complex 
Trust complex 

0.201 (β1) *** 0.000 (Y1 ) 0.201(λ1) 

Consuming 
complex         
Willingness 

0.162 (β2) *** 0.086 (Y2 ) 0.248(λ2) 

Trust complex 
Willingness  

0.430 (β3) *** 0.000 (Y3 ) 0.430(λ3) 

*** = p < 0.001     
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Results of purchase place model  

Figure 4.12 The path diagram of purchase place 

Table 4.25 Summary of path coefficients (Purchase place) 

Figure 4.12 portrays the path diagram of purchase place model. The values of the 

CFI, RMSEA and CMIN/DF indicate this model is validated. The β1 =0.091 (p=0.44) 

suggests the influence from the purchase place to the establishment of trust in LAB 

beef is small and not significant. The path between the purchase place and 

willingness to buy is β2 = 0 which indicates the most often purchased place does not 

have any direct impact on consumer purchase intention. However, the indirect effect 

coefficient Y2 = 0.042 indicates that when taking the trust factor into the path as a 

mediator, the purchase place did have some impact on the purchase intention. 

Path 
coefficients 

Standardized regression β 
( standardized direct effect) 

p value Standardized 
indirect effect 

Y 

Standardized 
total effect λ= 
( β + Y) 

Purchase place 
Trust 

0.091(β1) 0.44 0.091(Y1 ) 0.091(λ1) 

Purchase place         
Willingness 

0.000 (β2) / 0.042(Y2 ) 0.042(λ2) 

Trust 
Willingness  

0.463(β3) *** 0.463(Y3 ) 0.463(λ3) 

*** =p < 0.001     
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Therefore, this model fully relies on the mediation effect of trust with β3 =0.463 (p < 

0.001) between trust and willingness to buy.  

Results of socio-demographic complex model 

Figure 4.13 The path diagram of socio-demographic principal component 

Figure 4.13 is an integrated structural equation model for all the principal 

socio-demographic components. However, each socio-demographic component was 

measured separately, as shown in Table 4.26. Firstly, the model fit indices of each 

socio-demographic principal component imply a satisfactory result for all of the 

demographic complexes. Most of the path coefficients are small and non-significant 

except Shopping Factor which has a significant direct positive impact on willingness 

to buy with β2 0.265 (p=0.007) and Gender which has a significant positive impact 

on trust complex with β1 0.095 (p=0.037). The value of β2 of Shopping Factor 

indicates this can effect willingness to buy significantly without a mediation effect.  

The values of Y2 for each demographic principal component indicate that due to the 

mediation effect of trust, all the demographic complexes have a positive indirect 

(mediated) effect on the willingness to buy and interestingly, in terms of Age, the 

positive indirect impact they have upon willingness to buy was bigger than the value 

of its original direct positive impact on willingness to buy. The results of the β3 in 
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each socio-demographic complex suggest in the socio-demographic models that the 

entire trust complex has a significant effect on the willingness to buy. By combining 

the results of β2 and β3 in each socio-demographic complex it appears that only the 

Shopping factor is partially dependent on a mediation effect as it has a significant 

direct and indirect impact on willingness to buy. However, the remaining 

socio-demographic complexes do not have significant direct impact on willingness 

to buy; they fully rely on the mediation effect of trust to influence consumer 

purchase intention.  
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Table 4.26: Summary of path coefficients of Socio-demographic components 

Paths Standardized  
regression 

β (standard direct 
effect) 

p  
Value 

Standardized
 indirect eff

ect Y 

Standardized tot
al effect λ=( β 

+ Y) 

Model fit indices 

Socio-economic 
status 
Trust 

-0.069(β1) 0.194 0.000(Y1 ) -0.069(λ1)  
CFI=0.981 

RMSEA=0.028 
CMIN/DF=0.998 Socio-economic 

status 
Willingness 

-0.061(β2) 0.185 0.032(Y2) -0.029(λ2) 

Trust 
Willingness (1) 

0.467(β3) *** 0.000(Y3 ) 0.467(λ3) 

Age 
Trust 

-0.001(β1) 0.985 0.000(Y1 ) -0.001(λ1)  
CFI=0.989 

RMSEA=0.002 
CMIN/DF=0.236 

Age 
Willingness 

0.028(β2) 0.458 0.056(Y2 ) 0.084(λ2) 

Trust 
Willingness (2) 

0.772(β3) *** 0.000(Y3) 0.772(λ3) 

Shopping 
Factor 
Trust (3) 

0.179(β1) 0.054 0.000(Y1 ) 0.179(λ1)  
CFI=0.995 

RMSEA=0.057 
CMIN/DF=2.647 Shopping 

Factor 
Willingness 

0.265(β2) 0.007 0.075(Y2) 0.338(λ2) 

Trust 
Willingness (3) 

0.415(β3) *** 0.000(Y3 ) 0.415(λ3) 

Family status 
Trust 

0.176(β1) 0.109 0.000(Y1 ) 0.176(λ1)  
CFI=0.974 

RMSEA=0.037 
CMIN/DF=0.333 

Family status 
Willingness 

-0.056(β2) 0.486 0.08(Y2) 0.024(λ2) 

Trust 
Willingness (4) 

0.453(β3) *** 0.000(Y3) 0.453(λ3) 

Gender 
Trust 

0.095(β1) 0.037 0.000(Y1 ) 0.095(λ1)  
CFI=0.998 
RMSEA=0.028 

CMIN/DF=1.406 
Gender 
Willingness 

0.073(β2)  0.064 0.043(Y2 ) 0.116(λ2) 

Trust 
Willingness (5) 

0.763(β3) *** 0.000(Y3) 0.763(λ3) 

Socio-economic: education, income, location.     Shopping factor: supermarket, primary food shopper 
Family status: number of children, marital status   ***= p < 0.001 



 

   75 
 

4.7 Section summary  

This section examined the mediation effect of trust for different independent 

variables. The results suggested firstly that trust is an important factor which 

positively stimulates consumer willingness to buy. Secondly, the SEM analysis 

shows, through the mediation effect of trust that the independent variables (purchase 

place and part socio-demographic factors) which do not have any direct impact on 

willingness to buy can induce a positive impact on willingness to pay. For some 

variables (concern complex) which negatively impact on consumer willingness to 

buy, the negative impact can be neutralized by the mediation effect of trust to 

positively affect willingness to buy. Thirdly, the mediation effect of trust can also 

help to enhance the positive impacts of some variables (consuming complex, 

satisfaction complex, knowledge complex and media complex) to willingness to buy. 
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Chapter Five 
Discussion and Interpretation 

5.1 Introduction 

This study identified some key factors which influence Chinese consumers’ trust in 

LAB beef. These factors include:  

 Gender  

 If the consumers are primary food shoppers  

 Frequency of purchasing beef 

 Knowledge about preservation technology 

 Concerns about food safety  

 Media sources 

This study also identified that trust is a key factor in stimulating purchase intention. 

This chapter contextualizes the findings of this study in relation to previous studies 

about consumers’ trust in food safety, new food technology, and research about the 

relationship between trust and purchase intention. This chapter also summarizes the 

results and compares the findings with previous research.  

5.2 Summary of results 

In the descriptive data analysis section, the results showed that in the sample analysis, 

consumer confidence in the safety of food is not very high with 55.8% of total 

respondents having from no confidence to medium confidence, versus 44.2% of 

respondents being somewhat confident to very confident in food safety. Food 

additives; residues of hormones, steroids, and antibiotics in food; and genetically 

modified food are the top three issues for consumers. It was found that 54.28% of 

total respondents were highly concerned about food additives; 54.09% of total 
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respondents indicated they were concerned about residues; and 47.67% of total 

respondents indicated concerns about genetically modified food.   

The questionnaire measured respondents’ knowledge about three preservation 

technologies and the perceived health risk caused by chemical preservation. Results 

indicated the respondents’ knowledge base is varied. Few had high knowledge about 

food preservation; few had no knowledge, while the majority of respondents had 

some knowledge of food preservation. In the survey, 69.46% of respondents had 

heard of Lactic Acid Bacteria (LAB). Through measuring consumers’ frequency of 

use of different media channels, the results showed that online was the most popular 

means for sourcing information related to food safety, with 36.83% of respondents 

indicating they used online sources daily. The number of respondents who use 

traditional media like TV, radio, and press media was relatively low, with more than 

half of respondents saying they never use radio as a source of information.  

Consumers’ beef consumption habits are fragmented. Only a small group of people 

eat and purchase beef daily, whereas the majority of respondents eat and purchase 

beef once a month or only once every few months. Among all the shopping venues, 

farmers markets still seem to be the most important food-shopping venue; 58.73% of 

the respondents indicated they shop for beef at a farmers market. The proportion of 

respondents who purchase beef at the supermarket was rather low at 15.37%. 

Consumer satisfaction with beef purchased was positive for three dimensions (beef 

quality, beef price, and beef safety). Consumers who are not satisfied or said don’t 

know with respect to these three dimensions made up only a small proportion of 
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respondents. This suggests that beef is considered a valuable quality protein source. 

When consumers were asked to rank their trust in the food safety and prolonged 

shelf-life of LAB beef, 78.02% of responses ranged from somewhat confident to 

very confident (3 points to 5 points) indicating they have confidence in the food 

safety of LAB beef. In addition, 75.68% of responses indicated they are somewhat 

confident to very confident (3 points to 5 points) in the prolonged shelf-life of LAB 

beef. 

By measuring the γ (Gamma) value, the correlation between each of the independent 

variables and consumers’ trust in LAB beef was determined. Independent variables 

were divided into three groups by referring to their γ value: a relatively high γ value 

(|γ|  ≥  0.2), a medium γ value (0.1 ≤ |γ| < 0.2) and a low γ value (|γ| < 0.1). Table 4.13 

in section 4.4 illustrates the three levels of γ values. The results indicated that 

variables which have a relatively high association (|γ| ≥0.2) with trust in the food 

safety of LAB include; consumer satisfaction level with beef purchases, knowledge 

about preservation technologies and perception of the health risk caused by chemical 

preservatives, consumer concerns with food additive and residue safety issues, 

frequency of using radio and press media, and the frequency of purchasing chilled 

cling wrapped beef.  

Table 4.14 in portrays the results for measuring the correlation between each of the 

independent variables and trust in the prolonged shelf-life of LAB. The factors that 

have a relatively high association (|γ | ≥0.2) with trust in the prolonged shelf-life are 

consistent with the situation in Table 5.1, although there are some minor differences 
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in the ranking order of the factors. Consumers’ satisfaction levels in the three 

attributes of purchased beef again had the highest correlation with the trust in the 

prolonged shelf-life of LAB beef. Consumers’ knowledge of the three preservation 

technologies and the concerns on residue and health risk caused by chemical 

preservatives took the second place 

Applying structural equation modeling, the impacts from the independent 

components on willingness to buy were examined. The results suggest that most of 

the socio-demographic components and purchase place have weak impacts on the 

willingness to buy, whereas the consuming, knowledge, satisfaction, and media 

complexes can stimulate consumer purchase decisions (see Table 5.1).  

The strongest direct influence from the independent complexes on the willingness to 

buy is from the satisfaction complex with a path coefficient 0.447, this result 

indicates that consumers’ recall of their satisfaction level of similar products is very 

important and will directly influence consumers’ purchase decision on the other 

products in the same food category. Also examined was the impact of the trust 

complex on willingness to buy. The results show trust has a significant positive 

impact on the motivation of consumers to buy; in most cases this impact is bigger 

than any of the impacts from the independent components on willingness to buy, 

except for the satisfaction complex.  

The third effect studied was the mediation effect of trust between independent 

variables and dependent variable. Table 5.1 shows consuming complex, knowledge 

complex, satisfaction complex and media complex have direct and indirect paths that 
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positively influence the willingness to buy LAB beef. The concerns complex initially 

negatively affected willingness to buy; however through the mediation effect of trust, 

it produced a positive indirect impact and the final total impact tends to be positive. 

Before introducing trust as a mediator, purchase place had no direct impact on 

willingness to buy; however, the value of a standardized indirect effect suggests the 

mediation effect of trust bridged these two factors. Table 4.15 suggests that the 

mediation effect of trust helps to produce a positive indirect impact from 

independent variables to dependent willingness to buy for every socio-demographic 

component.  
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Table 5.1 Summary of structural equation model 

  

Paths 

Standardized 
regression 

( standardized 
direct effect)b 

p 
Value 

Standardized 
indirect 
effect Y 

Standardized 
total effect 
λ=( β + Y) 

 
Model fit 
indices 

Consuming 
Trust 0.201(β1) *** 0(Y1 ) 0.201(λ1) 

 
CFI=0.923 

RMSEA=0.073 
CMIN/DF=3.92 Consuming         

Willingness 0.162(β2) *** 0.086(Y2) 0.248(λ2) 

Trust 
Willingness  0.430(β3) *** 0(Y3 ) 0.43 

Purchase place 
Trust 0.091(β1) 0.44 0(Y1 ) 0.091(λ1) 

 
CFI=0.994 

RMSEA=0.072 
CMIN/DF=3.667 Purchased place         

Willingness 0(β2) / 0.042(Y2) 0.042(λ2) 

Trust 
Willingness  0.463(β3) *** 0.463(Y3 ) 0.463(λ3) 

Concern complex 
Trust -0.187(β1) *** 0(Y1 ) -0.187(λ1) 

 
CFI=0.961 

RMSEA=0.072 
CMIN/DF=4.515 Concern complex         

Willingness -0.193(β2) *** 0.093(Y2) -0.1(λ2) 

Trust 
Willingness  0.498(β3) *** 0(Y3 ) 0.498(λ3) 

Knowledge complex 
Trust 0.338(β1) *** 0(Y1 ) 0.338(λ1) 

CFI=0.985 
RMSEA=0.066 

CMIN/DF=3.249 
Knowledge complex         
Willingness 0.349(β2) *** 0.117(Y2) 0.466(λ2) 

Trust 
Willingness  0.345(β3) *** 0(Y3 ) 0.345(λ3) 

Satisfaction 
complex 
Trust 

0.414(β1) *** 0(Y1 ) 0.414(λ1) 
 

CFI=0.996 
RMSEA=0.051 

CMIN/DF=2.322 
Satisfaction Complex         
Willingness 0.447(β2) *** 0.115(Y2) 0.562(λ2) 

Trust 
Willingness  0.277(β3) *** 0(Y3 ) 0.277(λ3) 

media complex 
Trust 0.207(β1) *** 0(Y1 ) 0.207(λ1) 

 
CFI=0.968 

RMSEA=0.075 
CMIN/DF=3.91 media         Willingness 0.337(β2) *** 0.081(Y2) 0.419(λ2) 

Trust 
Willingness  0.393(β3) *** 0(Y3 ) 0.393(λ3) 

***=<0.001  
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5.3 Hypothesis discussion  

5.3.1 Hypotheses related to socio-demographic factors 

Hypothesis 1: “Males trust in LAB beef more than females”, was not supported by 

the correlation analysis and the result from the proposed structural equation model of 

Gender. In this equation γ = 0.105 (p = 0.117) between gender and trust in the food 

safety of LAB indicates that gender difference has a weak correlation with the level 

of trust in food safety of LAB beef. This result differs from Hossian, et al (2002) 

who interviewed US consumers about acceptance of genetically modified food and 

concluded that males are more willing than females to accept new food 

biotechnology. This result also differs from the conclusion of Davidson & 

Freudenberg (1996) that women tend to perceive more technological and 

environment risks than men.  

The correlation, γ = 0.150 (p = 0.025), between gender and trust in the prolonged 

shelf-life of LAB beef showed that in this study gender difference had a significant 

correlation with the trust in the prolonged shelf-life of LAB beef, with women 

having higher positive attitudes than men toward the shelf-life benefits of LAB beef. 

This result differs from the hypothesis and findings of Cardello (2003) that females 

tend to perceive less benefit than males in new food technologies. A possible reason 

is as discussed in 4.3.1 that Chinese women are tend to take the dominant role in 

purchasing family food, their earlier involvement in food preparation activities 

exposes them to various food information channels more than males, which in turn 

make females are more concerned about food risks and being more eager to source 

alternative safer food as a way of reducing risks.  
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Hypothesis 2: “Younger people tend to trust in LAB beef more than older people”, 

was not supported. The result of the cross tabulation analysis between age and the 

two trust dimensions indicates age difference does not influence trust in LAB beef. 

The result of the Age structural equation model also suggested there was no direct 

correlation between age and trust with a direct impact coefficient β1 = -0.001 (p = 

0.985). This finding is contrary to that of Miles et al (2004) who concluded that 

compared to younger people, older people tend to have more concerns with 

technology-related food safety. However, this finding is consistent with the finding 

of Frenzen et al (2001) and Gunes & Tekin (2006) that different age groups do not 

show differences in attitudes towards new technology.  

Hypothesis 3: “Education level is positively related to consumers’ trust in LAB 

beef”, was not supported. The two γ values, -0.04 (p = 0.97) and -0.006 (p = 0.9), 

suggest the consumers with a lower education level have a similar levels of trust in 

LAB beef compared to more highly educated consumers. The result from the 

proposed Socio-economic structural equation model also suggests that 

socio-economic status (education level, household income and location of living) 

does not have a significant direct impact on the trust complex with β1 = -0.069 (p = 

0.194). This is contrary to the finding of Henson et al (2007) that highly educated 

people tend to have more concerns about new technology than others. This result 

also differs from the finding of Dosman and Adamowicz (2003) that people with 

higher education perceive a greater food safety risk as they tend to obtain more food 

hazard information. This result indicates that, in the sample, consumers’ confidence 
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level in LAB beef has little relation to their education; the advantages of accessing 

information about new technology along with the degree improvement are becoming 

less strong. Nowadays, the various media channels provide consumers with open and 

fair information, and which narrows the knowledge gap about emerging technologies 

between higher and lower educated people.   

Hypothesis 4: “High income consumers trust in LAB beef more than low income 

groups”, was not supported. The γ  (-0.056) and significance level (p = 0.223) 

suggest income difference is not correlated with trust in the food safety of LAB beef. 

The Gamma value between income and trust in the prolonged shelf-life (γ = -0.04, p 

= 0.383) also suggests that there is not much difference in the trust level among 

different income groups. This finding is inconsistent with the finding of Henson et al. 

(2007) that people with higher incomes are more concerned about new technology 

than lower income groups. This finding is consistent with the finding with respect to 

education, as income has a high positive correlation with education. This 

insignificant correlation is consistent with the result of the direct impact of 

socio-economic status on the trust complex in the proposed Socio-economic 

structural equation model where β1 = 0.069 (p = 0.194), however, the results of 

socio-economic analysis can only partially explain the correlation between income 

and trust, as there is education level and location of living included in the 

socio-economic models. A possible explanation for these observations is that in 

China, the cost of obtaining information is much lower than before; there are various 

affordable information channels available providing information to many sectors. 
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Another potential explanation is accompanying the economic development of China, 

most Chinese have achieved and a living standard meeting their basic living needs 

and beyond, and the relative low income groups have similar capacity to demand and 

select higher quality food as higher income earners. 

Hypothesis 5: “The number of dependent children positively relate to consumers’ 

trust in Lab beef”, was not supported. The γ (-0.109) and significance level (p = 

0.053) suggest family structure is not a strong factor influencing consumers’ trust in 

the food safety of LAB beef. In terms of trust in the prolonged shelf life of LAB beef, 

the γ (-0.111 and p = 0.053) also suggests there is no significant correlation between 

the number of children and trust level in LAB beef.  

In the Family Status structural equation model, β1 = 0.176 (p = 0.109) indicates that 

Family Status does not have strong direct impact on the trust; however, this may be 

also influenced by marital status. These data indicate that the number of dependent 

children in a family is not a significant factor causing a difference in the trust in 

LAB beef. This finding differs from the result found by Dosman et al. (2001) and 

Miles et al. (2004) who people with children are less confident than those with 

children in terms of food safety. This situation, perhaps, can be explained by the fact 

that in China, dependent children living with parents are not a priority when 

considering food safety and the health of all the family members takes same loading.  

Hypothesis 6: “People’s trust in LAB beef varies according to the type of career”, 

was not supported. In the analysis of the correlation, the two values of γ (-0.022 with 

p = 0.412 and -0.014 with p = 0.298) both indicate there is no significant correlation 
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between career type and the trust in LAB beef (career type is not included in any 

demographic complex). 

Hypothesis 7: “People who are married tend to trust in LAB beef more than the 

unmarried,” was not supported. The γ between marriage status and trust in LAB 

beef is 0.107 (p = 0.166), while the gamma between marital status and trust in the 

prolonged shelf of life of LAB beef is γ 0.138 (p = 0.069) both suggest insignificant 

correlations. Similar to the number of dependent children, in the proposed Family 

Status structural equation model, β1 = 0.176 (p = 0.109) also indicates Family Status 

is not a significant influence on trust in LAB beef.  

Hypothesis 8: “People’s trust level in LAB beef is differentiated by the city of living, 

and the people living in cities tend to have higher trust in LAB beef”, was not 

supported. In the correlation analysis the results of two γ = 0.023 (p=0.723) and 

γ  = 0.47 (p = 0.082) indicate no significant correlation between the difference in the 

city of living and the trust in LAB beef.  Due to the low loading, city of living is 

not included in any of the socio-demographic principal components.  

Hypothesis 9: “People living in different locations (city, town and village) have 

different levels trust in LAB beef, and people who live at city levelhave the highest 

trust in LAB beef”, was not supported by correlation analysis with γ = 0.063 (p = 

0,232) (trust in food safety of LAB beef) and γ = 0.075 (p = 0.168) (trust in the 

prolonged shelf-life of LAB beef), neither by the proposed Socio-economic 

demographic structural equation model.  
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Hypothesis 10: “In peoples’ food environment, the availability of a supermarket 

induces higher trust in LAB beef”, this hypothesis was not supported. The γ between 

the food environment and trust in food safety of LAB γ = 0.126 (p = 0.223) and γ = 

0.058 (p = 0.354) between the food environment and trust in prolonged shelf-life of 

LAB both suggest consumers’ trust level in LAB beef does not vary substantially 

with the availability of a supermarket. Also the result from the proposed Shopping 

factor (supermarket nearby, primary food shopper) structural equation indicates 

Shopping factor does not have a significant direct impact on the trust complex with 

β1 = -0.069 at a significance level of p = 0.194.  

Hypothesis 11: “Primary food shoppers tend to have higher trust in LAB beef, was 

partially supported. The correlation between the primary food shopper and trust in 

LAB beef γ = 0.194 (p = 0.003), indicates there is a significant positive correlation 

between the primary food shopper and trust in the safety of LAB beef; the primary 

food shoppers have more trust in LAB beef than non-primary food shoppers. 

However, there is no significant correlation between the primary food shopper and 

trust in the prolonged shelf life of LAB beef with γ = -0.116 (p = 0.083). The result 

of Shopping factor where β1 = 0.179 (p=0.054) indicates a rather modest effect 

between being the primary food shopper and trust in LAB.  

5.3.2 Hypothesis related to personal habits 

Hypothesis 12: “The frequency of beef eating is positively relates to the trust in LAB 

beef”, was not supported by the cross tabulation analysis. The γ = 0.094 (p = 0.069) 

between frequency of eating and trust in food safety of LAB beef and the γ = 0.111 
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(p = 0.019) between the frequency of eating and trust in the prolonged shelf-life of 

LAB beef, both indicate there is moderate positive correlation between the eating 

habit and trust in LAB beef.  

Hypothesis 13: “The frequency of consumers purchasing different types of beef is 

positively related to their trust in LAB beef”, was supported. The γ and associated 

significance levels between six types of beef and the two trust dimensions suggest 

consumers’ frequency differences in purchasing those types of beef had a notable 

correlation on the trust in the LAB beef. However, the  γ between purchase place and 

trust indicates where consumers usually shop does not have much impact on their 

trust in LAB beef.  

These correlations are consistent with the direct impact of the coefficient of 

consuming complex (eating habit and purchasing frequency) and proposed 

purchased place structural equation model. The direct impact from the consuming 

complex to the trust complex was β1 = 0.201 (p < 0.001), however, the direct impact 

from purchase place to trust was zero. The eating habit result supports the finding of 

Luckow, Sheehan, Delahunty & Fitzgerald (2005) that consumers’ acceptance of 

food is related to eating habits and habitual consumption increases consumers’ 

acceptance of food. The combined results of eating and types of beef purchased 

supports the proposition of Królak, Jeżewska-Zychowicz & Sajdakowska (2017) that 

consumers’ past experience with similar products provides a reference influencing 

consumer choice.  

5.3.3 Hypotheses related to past collaboration 
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Hypothesis 14: “Consumers’ knowledge level on preservation technology is 

positively related to trust in LAB beef, was supported by the results of cross 

tabulation and the proposed knowledge complex structural equation model. The γ 

and significance level of consumers’ knowledge about each preservation technology 

indicates consumers’ knowledge level significantly influences consumers’ trust in 

LAB beef. The more knowledge consumers have about the three preservation 

technologies and the potential health risk, the higher consumers’ trust is. There is 

further support from the proposed knowledge complex structural equation model, 

where consumers’ knowledge complex had a significant direct impact on the trust 

complex with a coefficient β1 = 0.338 (p < 0.001). These two results are similar to 

the finding of Teisl, Fein and Levy (2009) who concluded that there is a positive 

causal relationship between greater self-rated knowledge and positive attitudes about 

that technology in US. However, this finding contrasts that of Bauer, Allum & Miller 

(2007) that positive attitudes toward technology and science are not guaranteed by 

transferring knowledge to the public.  

Hypothesis 15: “consumers’ general food safety perception is negatively related to 

trust in LAB beef was supported by both of the results of cross tabulation analysis 

and the proposed concerns complex structural equation model. All the individual 

food safety concerns had a significant negative correlation with trust in LAB beef. 

Consumers concerned about food safety tend to have less trust in LAB beef. This is 

further supported by the result of the proposed concern complex structural modeling 

with a significant direct negative impact coefficient β1 = -0.187 (p < 0.001). The 
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correlation for residues and food additives took the first two places in the two trust 

dimensions indicating that for consumers who recalled similar food incidents 

influenced their trust in the new relevant food technology more than other food 

safety issues. This finding is consistent with the proposition of De Jonge et al. (2004) 

that consumers who recall food safety incidents tend to have less confidence in food 

safety in general.  

Hypothesis 16: “Consumer’s satisfaction level with their current purchased beef 

product is positively related to trust in LAB beef”, was supported by the cross 

tabulation analysis and proposed satisfaction complex structural equation model. The 

γ and significance level of satisfaction on each beef attribute indicate there is a 

strong positive correlation between consumers’ satisfaction with beef and trust in 

LAB beef. This is further supported by the result of the proposed satisfaction 

complex structural equation model with β1 = 0.414 (p < 0.001). These results suggest 

consumers with high satisfaction in beef tend to have high trust in LAB beef. This 

finding partially supports the proposition of Verbeke (2001) that consumers’ 

confidence in food safety is a reflection of the perceived food safety of the product. 

5.3.4 Hypothesis related to communication 

Hypothesis 17: “The frequency of media exposure is positively related to the trust in 

LAB beef”, was supported. Media exposure has a positive impact on consumers’ 

trust in LAB beef”, was supported by the correlation analysis. The γ and significance 

level between six media sources and the two trust dimensions indicate each media 

source has a significant positive correlation with trust in LAB beef and the 
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consumers who use media sources frequently have higher confidence about LAB 

beef. The results from the proposed media complex also suggest the media complex 

has a significant direct impact on trust in LAB beef with β1 = 0.207 (p < 0.001).  

Interestingly, the γ values for online media and the two trust dimensions are contrary 

to what was expected as it was assumed that online media would be the strongest 

influential variable due to the growing use of online information in China. In this 

study, the results from the association analysis suggest that consumers who 

frequently use traditional media sources like the press, TV, and radio are more 

confident in LAB beef than consumers who make frequent use of online sources. 

This finding is to some extent consistent with the finding of Wang (2014) that 

consumers using traditional media (newspaper, magazine, TV, and radio) perceive 

less risk for dairy products while consumers who use online sources frequently 

perceive more risk with dairy products. This indicates that Chinese consumers are 

probably not placing a high level of trust in the food safety information from online 

media. Another possible explanation may be that online media is delivering more 

negative food information than positive information, so consumers who use online 

information more frequently tend to have a lower level of trust in LAB beef. The 

third potential explanation is that Chinese consumers have higher trust in the 

information delivered through traditional media. 

5.3.5 Hypothesis related to trust  

Hypothesis 18: “Trust is a key driver for stimulating purchase intention”, was 

supported by the results of the entire proposed set of structural equation models. In 
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each proposed structural model, the direct impact coefficient β3 was positive with a 

significance level. This finding is consistent with the proposition of Wang (2015) 

that trust has an impact on food purchase intention and the proposition that in a 

social commerce context, trust has a significant effect on consumers’ decisions 

(Chen & Shen 2015; Kim & Park, 2013; Shin, 2013; Sukrat, Papasratorm & 

Chongsuphajasiddhi, 2015). This finding is also consistent with the proposition of 

Yee & Yeung (2008) that consumer trust has a positive effect on consumers’ 

intention for future purchases.  

Hypothesis 19: “All the consumers’ attributes can only work on purchase intention 

through the mediation effect of trust”, was partially supported. The results of some 

of the socio-demographic components, the concern complex, and the purchase place 

indicate these three constructs do not have a direct positive impact on consumers’ 

purchase intention, however, through the mediation effect of trust these three 

constructs have a positive indirect impact (the value of Υ2) on purchase intention. 

The β2 values from other structural equation models (concern complex, knowledge 

complex, satisfaction complex, media complex) either negatively or positively have 

a significant direct impact on consumers’ willingness suggest that trust is not an 

essential mediator to drive the purchase intention.  
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Table 5.2 The summary of hypothesis 
Hypothesis Supported Partially supported Not supported 

H1: Males trust in LAB beef more than females   √ 
H2: Younger people tend to trust in LAB beef more 
than older people 

  √ 

H3:Education level is positively related to consumers’ 
trust in LAB beef 

  √ 

H4: High income consumers’ trust in LAB beef is 
more than low income groups 

  √ 

H5: Families with children under 18 trust in LAB 
beef more than others 

  √ 

H6: People’s trust in LAB beef varies according to 
the type of career. 

  √ 

H7: People who are married tend to trust in LAB beef 
more than the unmarried. 

  √ 

H8: People’s trust level in LAB beef is differentiated 
by the city of living, and the people living in 
developed cities tend to have higher trust in LAB 
beef. 

  √ 

H9: People living in different locations (city, town 
and village) have different levels of trust in LAB 
beef, and people who live in city level have the 
highest trust in LAB beef. 

  √ 

H10: In peoples’ food environment, the availability of 
a supermarket induces higher trust in LAB beef. 

  √ 

H11: Primary food shoppers have a higher level of 
trust in LAB beef. 

 √  

H12: The frequency of consumers eating beef is 
positively related to their trust in LAB beef. 

  √ 

H13: The frequency of consumers purchase different 
types of beef is positively related to their trust in LAB 
beef.  

√   

H14:Consumers’ knowledge about the preservation 
technology is positively related to trust in LAB beef.  

√   

H15: consumers’ general food safety perception is 
negatively related to trust in LAB beef.  

√   

H16: Consumers’ satisfaction level with their current 
purchased beef product is positively related to trust in 
LAB beef.  

√   

H17:The frequency of media exposure is positively 
related to the trust in LAB beef.  

√   

H18: Trust is a key driver of stimulating purchase 
intention 

√   

H19: All of the consumers’ attributes can only work 
on purchase intention through the mediation effect of 
trust 

 √  
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Chapter Six 

Implications and Conclusion 

6.1 Theoretical implications 

This study has offered some insights into the Chinese consumer trust in a new food 

preservation technology. This study developed a framework to identify the key 

factors influencing Chinese consumer trust in LAB (Lactic Acid Bacteria) beef. This 

newly developed conceptual framework could be applied to other similar research 

like consumer perception of other new food preservation technologies or different 

products using LAB preservation.  

This study, which specifically considered Chinese consumer trust in LAB beef, is 

different from previous research about Chinese consumer attitudes toward the new 

food technology. It found that some of the previous findings for consumer attitudes 

to new foods may not be applicable to LAB beef. For example, socio-demographic 

factors are not the key basis for judging and comparing consumer confidence in LAB 

beef. However, consumer confidence levels in LAB beef is highly correlated with 

satisfaction level with current beef products, their knowledge of preservation 

technologies, frequency of using news media (radio and paper press) and frequency 

of purchasing chilled beef. In the SEM analysis, it was found that these factors can 

also directly stimulate consumer purchase intention without establishing trust. This 

provides some empirical results to be compared and contrasted in future research.  
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6.2 Marketing implications 

Apart from developing a conceptual framework for identifying key factors 

contributing to Chinese consumer trust in LAB beef and confirmation of the 

mediation effect of trust in purchase intention, another important outcome of this 

research was providing data analysis useful for developing marketing strategies for 

LAB beef providers. In this section, the suggested marketing strategies will cover 

three aspects including; market segmentation, distribution channel and marketing 

campaign. Figure 6.1 illustrates the details of the marketing plan. 

Figure 6.1 Suggested marketing plan for LAB beef providers 

 

 

 

 

 

 

 

 

6.2.1 Market segmentation 

The γ results for socio-demographic factors other than gender and the consumer role 

in family food shopping, indicate there is a weak correlation between these factors 

and trust in LAB beef. The results suggested that perceptions with respect to the 

longer-shelf-life and safety of LAB beef are quite consistent among the Chinese 
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consumers that were studied, despite the varying backgrounds of the respondents.  

The continuing occurrence of food safety issues in China means that food safety 

concerns are not limited to certain narrowly based groups of people, but are more of 

a widely held general social perception. Nowadays, in China with increasing 

incomes and living standards, most Chinese consumers tend to be no longer satisfied 

with just meeting basic needs; they are demanding a higher quality of life, including 

clearer air, better food, better health and more sophisticated entertainment. The gap 

in food choices due to socio-demographic differences is narrowing. Therefore, LAB 

beef providers do not need to target specific groups to market their products. The 

market for LAB beef is potentially the entire food market. 

This result is consistent with the concept that beef is a general basic protein food for 

all consumers. This differs from other commercial products which are specifically 

targeted at certain groups (e.g. the breakfast provided by Kentucky Fried Chicken 

target white collars workers and students and Procter & Gamble’s daily cleaning and 

laundry products targeting medium to high income groups).  

6.2.2 Distribution Channel  

58.73% of respondents purchase beef at farmer’s markets (wet market), 15.37% at 

the supermarket and 12.84% at a retail meat store, which together make 86.9% of the 

total respondents. This result suggests farmers’ markets, supermarkets and retail 

meat stores are good distribution channels covering the most customer flow. Based 

on the correlational analysis with the place of purchase (food safety: 

γ=0.096, p=0.069; prolonged shelf-life: γ=0.063, p=0.263) and the SEM analysis 
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(β1=0.091, p < 0.001; β2=0.000, p=N/A), it is evident that differences in purchase 

place do not have a significant correlation or impact with respect to their trust in 

LAB beef, nor their willingness to buy.  

6.2.3 Marketing campaign 

Although there have been some published articles about LAB preservation and LAB 

beef, and, as it has yet to be launched as a new food, consumer knowledge is low or 

nonexistent. The reason that best explains why the primary food shopper and females 

tend to have more trust in LAB beef than males is because the access to food 

information through shopping. This suggests the importance of providing enough 

information about LAB beef to the public. The extent to which the information is 

delivered determines the level of impact. In this section, based on data analysis in 

chapter 4, strategies about selecting advertisement methods, the content of 

advertisements and maintaining public relations are suggested.  

Advertisement media 

Online is the most common media source with 55.7% of respondents using it daily 

or weekly. Although respondents’ frequency in using traditional media is relatively 

lower, the traditional media (paper press, radio and TV) have a slightly stronger 

correlation with trust. This result suggests to LAB beef providers that 

communication with consumers cannot be limited to a single advertising medium. 

The advantages of online and traditional media combined will produce the best 

effect. Putting advertisement online is a good way to increase the frequency of 

exposure of LAB beef to consumers. However, Chinese consumers place higher trust 
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in the information delivered through traditional media, therefore, advertising LAB 

beef using traditional media should also be given the same importance as online 

information. 

The representation of advertisement 

The advertising medium will provide information but the effectiveness in terms of 

how much the consumer takes note of the information may vary. It is important to 

consider how well consumer will decode and understand the information about LAB 

beef in any given advertisement.  

Consumer knowledge of LAB beef is rather low. Secondly, the path coefficients 

from trust to willingness to buy have consistently been shown to have a strong 

impact in SEM modeling. Trust is an important factor in stimulating consumer 

willingness to buy. In the survey, the definition and advantages of LAB beef were 

provided, however the level of consumer trust in this product does not tend to be 

high, with average confidence scores of 3.16 and 3.24 for food safety and prolonged 

shelf-life, respectively. Thirdly, in terms of willingness to buy only 14.59% of 

respondents were very likely to buy LAB beef with the majority (59.14% ) falling 

into the somewhat likely to buy category and 26.2% (22.75% + 3.7%) being 

somewhat unlikely or don’t know their purchase intentions. This result suggests that 

most of the respondents do not have a strong willingness to buy. These three 

situations suggest three incremental goals for the content of advertising: they are (1) 

introducing LAB beef to public, (2) enhancing the public’s trust in LAB beef and (3) 

stimulating consumer willingness to buy.  
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In this survey the dominant age group was 26-55, comprising 78% of the total 

number of respondents. This suggests that these consumers have life experience that 

they can use to compare and contrast different products. In this survey69% of 

respondents had heard of LAB before doing this survey, indicating that LAB are 

recognized in the market. Therefore, in terms of introducing LAB beef, LAB beef 

providers could emphasize the correlation between LAB beef and LAB in other 

products to provide consumers with a quick reference point.  

The independent variables of consumer satisfaction with the beef they currently 

purchase, knowledge of three preservation technologies, knowledge of the health 

risk of chemical preservatives and the frequency of purchasing chilled beef all have a 

significant positive correlation with trust in LAB beef. Furthermore, it can be seen 

from the SEM analysis that the satisfaction and knowledge complex have the 

relatively higher impacts on the level of trust with path coefficients of β1=0.414 and 

β1=0.338 respectively. These results suggest for beef providers that if satisfaction 

with current beef products and knowledge are favorable,, consumer trust in LAB 

beef is more likely to be increased.  

Close to half of the respondents were somewhat satisfied with the beef they purchase, 

only around 10% of respondents, stated they are very satisfied. The majority of 

consumers do not have strong knowledge of preservation technologies and the health 

risk associated with chemical preservation. Only a small numbers of respondents 

claim they have strong knowledge of preservation (7.2% of respondents in terms of 
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chemical food preservation, 3.31% in biological, 3.89% in physical preservation and 

4.67% with the health risks of chemical preservation).  

This suggests that although consumers demand high quality food, their knowledge of 

what constitutes better quality food is lacking. LAB beef providers need to be aware 

that there is a need to deliver basic information about food preservation to educate 

consumers of the advantages of physical and biological preservation then link these 

advantages to LAB beef. 

In this survey, most of the respondents are not frequent buyers of chilled beef. Only 

around 10% of consumers purchase chilled beef either daily or weekly. LAB beef 

providers need to be aware that due to the low purchasing frequency, the frequency 

of exposure of some communication will be low. Take the information printed on 

food packaging as an example, during the purchasing process consumers may firstly 

notice the food information on food packaging, thus a higher purchase frequency 

increases the frequency of information that consumers are exposed to. Note that 

consumer frequency of purchasing chilled beef is currently low, while purchasing 

chilled beef takes an important role in trust. This suggests that for LAB beef 

providers, at the initial marketing stage, selling LAB beef together with relevant 

products which have a high purchase frequency may be a useful strategy. 

The confidence of respondents in food safety in general is low with 55.84% 

respondents claiming to have a neutral or low confidence in food safety, reflecting 

the enduring lack of confidence that the Chinese have in food safety. Food additives 

were of most concern (54.28%) with only 1.95% of respondents having no concern 
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with food additives. This is closely followed up by residues of hormones, steroids, 

and antibiotics in food with 54.09% showing a high level of concern.  Consumer 

concerns have a negative correlation with trust in LAB beef, which indicates that 

consumers who have concerns over the various food safety issues tend to have a 

lower level trust in LAB beef. Food additives and residues, which attracted the 

highest level of concern, correspondingly have the highest negative correlation with 

consumer trust in LAB beef. The result of the SEM analysis of the concern complex 

suggests that apart from lowering consumer trust, such concerns also directly 

weaken consumer willingness to buy, with a standardized direct impact coefficient 

β2 = −0.193 (p < 0.001). 

The results above suggest that for LAB beef providers there is a need to address the 

negative impact from consumer concerns about the general food safety environment. 

In marketing promotions, LAB beef providers need to put extra effort into 

emphasizing the fact that residues and food additives are not a concern with LAB 

beef.  

In terms of stimulating willingness to buy, apart from the impact from trust, the 

consuming complex, knowledge complex and satisfaction complex also have a direct 

positive impact, with path coefficients β3 = 0.162, 0.349 and 0.447 (all with 

significance levels <0.001). These three results indicate the importance of delivering 

information about food preservation, encouraging the purchase of chilled beef and 

highlighting the quality and safety of LAB. All of these factors work in relation to 

enhancing consumer trust and directly stimulating consumer purchase intention.  
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In this study around 70% of respondents lack a tertiary education. Also according to 

the Chinese sixth census of population in 2010 the percentage of people at each 

maximum educational level were 4.04%, with no education, 26.78% with a primary 

school education, 38.79% with junior high education and 14.03% with senior high 

education leaving only 8.9% with a tertiary and above education (National Bureau of 

Statistics of the People’s Republic of China, 2010). This shows that in China 

approximately 90% of the population lacks a tertiary qualification (compared with 

70% in this study).This will enhance the difficulties in consumer understanding of 

food preservation and food safety and needs to be considered when promoting LAB 

beef.  

Maintaining public relations 

Online media potentially delivers more negative food safety information than 

positive in comparison to other sources of news and information. Online sources are 

also the most commonly used channels for Chinese consumers to get food 

information. These two situations suggest that there is a high possibility for many 

Chinese consumers to be exposed to a variety of different food safety issues, which 

in turn may increase their food safety concerns and reduce their confidence in the 

general food safety environment. As there is a significant negative correlation 

between food safety concerns and trust in LAB beef and willingness to buy, LAB 

beef providers need to be aware of the potential negative impact from other food 

safety issues. For example, consider the milk contamination incident in China in 

2008, involving the use of an inappropriate and dangerous food additive in baby 
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formula. Chinese consumers lost their confidence in the Chinese milk industry. 

Therefore, to avoid or minimize the potential impact from other food safety issues, 

LAB beef providers need to actively respond to those relevant negative food safety 

issues. 

6.2 Limitations and future research 

Although this study aimed at testing many independent variables, there are still some 

other potential variables that may be important and could be included in future study. 

These include the timeline for the introduction of LAB beef to the market on a large 

scale and the value in marketing LAB beef with an accreditation certificate. It will be 

interesting to know if the certificates improve consumer trust or if certificates can 

directly stimulate consumer purchase intentions prior to achieving a level of trust.  

Although this study provided some empirical results for beef, these results may be 

not applicable to other food products such as chicken, pork or seafood as these meats 

are perceived differently by Chinese consumers.  

In this study, sampling bias associated with convenience groups were tried to be 

minimized by varying respondents’ gender, age, career type, education level, family 

structure, living location and income level. However, only a small number of 

Chinese consumers living in Shanghai City and Chengdu City were included in the 

sample. With different sampling methods, sample locations or sample sizes, 

consumer profiles may change, potentially influencing the results. In this study, the 

possible endogenous connection between independent variables was not considered. 

For example, there might be some connection between career type and knowledge of 
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preservation technologies, or consumer satisfaction level s with beef might be 

correlated with income and education, or the frequency of using media might be 

associated with age and gender.  

Based on the limitations of this study, there is room for further exploration of this 

topic in future studies. Future studies could consider more independent variables 

which may have an impact on consumer trust in LAB beef. Similar studies would be 

useful for other categories of meat or other food sectors and then comparisons and 

contrasting these results would be an interesting study. Comparative studies could be 

done in different locations. More detailed studies can explore the connections 

between independent variables to draw more detailed paths relating to establishing 

trust and purchase intention.  

6.3 Conclusion 

This research helped to develop a conceptual framework to examine the factors 

which may influence consumer trust in LAB beef. This research has identified some 

important factors which have significant positive correlation with Chinese consumer 

trust in LAB beef. These include consumer satisfaction with the beef currently 

purchased knowledge of preservation technologies, media exposure, personal 

preference in terms of the type of beef and general food safety concern. Generally 

speaking, of these factors, consumers’ satisfaction level on the current purchased 

beef has the highest positive correlation relation with both of their trust in the food 

safety and prolonged shelf life of LAB beef, followed by consumers’ knowledge on 
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preservation technology. Reversely, the factors which mostly negatively impact on 

consumers’ trust in LAB beef are consumers’ concerns on current food safety issues.  

This research also found that in terms of LAB beef, some previous conclusions 

regarding consumer food preference relating to socio-demographic factors are not 

applicable. This research examined how much impact the independent variables 

influence trust in LAB beef and examined consumers have the purchase intention 

after building trust in LAB beef. The results from this study provide a better 

understanding of the mediation effect of trust on linking independent variables and 

willingness to buy. These results suggest that LAB beef providers raise the public’s 

willingness to buy; the key determinant is establishing consumer trust. 
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Appendix 

Questionnaire (English version) 

Lactic Acid Bacteria (LAB) Preserved Vacuum-Sealed Chilled Beef 

 

My name is Jinya Chen, from Chengdu City. I am currently studying for a Master 

degree at Massey University in New Zealand. This questionnaire is an important part 

of my Master’s thesis at Massey University, in New Zealand. I want to learn about 

consumer purchase behavior of raw beef and examine consumer’s willingness to pay 

for LAB( Lactic Acid Bacteria) preserved vacuum-sealed chilled beef which preserves 

the beef in a more natural and healthier way. I would really appreciate your help by 

completing this questionnaire. This questionnaire should take you around 10 to 15 

minutes to do.  

This survey is voluntary; respondents are free to refuse to answer any given item. All 

responses will be held confidentially and will be used for research purpose only. If 

you have any question about this survey, please feel free to contact Jinya Chen at 

313405762@qq.com or (+86)173-4012-6989. This project has been assessed as low 

risk and been recorded in Massey University system which is reported in the Annual 

Report of the Massey University Human Ethics Committee. 
  

mailto:313405762@qq.com
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Section1: Perception on food safety 
 
Q1: In general, how confident are you in the safety of the food you consume? 
(Please circle the one which applies to you) 
 
Not confident at all 1 2 3 4 5 Very confident 

 
Q2: How much confidence do you have in the safety of each of the following 
kinds of meat? (Please tick one box on the each line). 

 Very much Somewhat A little Not at all Don’t know 

Poultry 5 4 3 2 1 

Seafood 5 4 3 2 1 

Pig  5 4 3 2 1 

Beef  5 4 3 2 1 

Sheep Meat 5 4 3 2 1 

      

Q3: listed below are a number of issues concerning meat. How concerned are you 
about each of the following issues? (Please tick one of each line).  
 

 Very 

much 

Somewhat A little Not at all Don’t know 

A: Food hygiene 5 4 3 2 1 

B: Food poisoning 
(food contamination 
due to bacteria and 
viruses) 

5 4 3 2 1 

C: Food additives 5 4 3 2 1 

D:Expiry date 
(Food overdue) 

5 4 3 2 1 

E:Residue of 
hormones, steroids 
and antibiotics in 
food 

5 4 3 2 1 

F: Genetically 
modified food 

5 4 3 2 1 

G: The feed given to 
livestock 

5 4 3 2 1 
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H: Animal disease 
(e.g. mad cow) 

5 4 3 2 1 

Section2: Knowledge about preservation technology 
 
Q4: How much do you feel you know about chemical food preservation? （tick 
one）  
Very much 5     A good deal 4    Some 3     Not much 2     Not at all1 
 
 
Q5Can you name an example of chemical food preservation? 
      Yes(Please specify____________) 2 

      No1  

Q6: How much do you feel you know about the potential health risk of using 
chemical preservation? 
Very much 5     A good deal 4    Some3      Not much2      Not at all1 
 
 

Q7：Can you name an example of a potential health risk of using chemical food 
preservation?  
Q8: How much do you feel you know about what physical food preservation is? 
Very much 5     A good deal 4    Some  3    Not much 2     Not at all1 
 
 
Q9: Can you name an example of physical food preservation? 
      Yes(Please specify____________)2  

      No1  

Q10: How much do you know about what biological food preservation is? 
Very much 5     A good deal 4    Some  3    Not much2      Not at all1 
 
 
Q11: Can you name an example of biological food preservation? 
      Yes(Please specify____________) 2 

      No 1  

Q12: Have you ever heard of Lactic Acid Bacteria? (If your answer is NO, please 
skip Q13) 
 

      Yes(Please specify____________) 2  

      No1  
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Yes      2                                   NO        1 
 
Q13: Based on your knowledge, which of following areas use Lactic Acid 
Bacteria (LAB)? (Tick that all apply)  
 

Dairy  5                              Medicine relevant to digestion4  
 

Fermented food apart from diary 3            Food Preservation 2 
 
Others (please specify___________________) 1 
 

Q14: How often do you get food safety knowledge and information from each of 
the following media sources? (Please tick one box on each line).  
 
 Daily 

5 
Weekly 

4 
Monthly 

3 
Less than 
Monthly 

2 

Never 
1 

TV      

Radio      

Word of mouth      

Food packaging      

Online       
Press media 
(Newspapers) 

     

 
Section3: Buying Beef 
 
Q15: How often do you or your family members buy beef (Please tick one box 
only)? 
 

More than once a week 6                              Once a week 5 
 

More than once a month 4                            Once a month 3 
 
Once a few month 2                                     Never 1 
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Q16. How often do you or your family members eat beef? (Please tick one only). 
 

Daily 7                                   More than once a week 6  
 

Weekly 5                                   More than once a month 4 
 

Monthly 3                                  Once every few months 2 
 

Never 1 
 
Q17. Where do you most often buy beef ? (Please tick one box only) 
 
    Retail meat store 1                            Wholesale meat store 2 
 
    Convenience store 3                           Organic store 4 
 
    Farmer’s market (wet market) 5                 Supermarket 6 
   
      Other (please specify: ________) 7 
 
 
Q18: Which kind of beef you buy most often? (Please tick one only) 
 

Chilled-beef 3 
 

Unchilled-beef 2 
 

Frozen-beef 1 
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Q19: How often do you buy each of the following types of beef? (Please tick one 
choice on each line; please see the photos below for example of the different types 
of beef)) 
 
 More 

than 
once a 
week 

6 

Once a 
week 

 
5 

More 
than 

once a 
month 

4 

Once a 
month 

 
3 

Once a 
month 

 
2 

Never 
 
 

1 

A:Chilled vacuum-sealed 
beef 

 
 

     

B:Chilled cling wrapped 
beef 

 
 

     

C:Chilled cut-ready 
unwrapped beef 

 
 

     

D:Chilled un-cut beef  
 

     

E:Unchilled un-cut beef  
 

     

E:Unchilled cut-ready beef  
 

     

 
 
  
 
 
 
 

A                         B                                 C 
 
 
 
                         
 
 
 
 

D                          E                                F 
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Q20. Please rank the following factors, in an ascending order of importance, 
when you purchase beef (1-8, with 1=most important and 8=least important).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Q21: Please rank “Nutrition”factor in each type of meat (with 1=most and 
4=least) 
 Nutrition 

Pork      

Beef      

Poultry      

Seafood    
 
Q22: Please rank “Flavor” factor in each type of meat (with 1=best and 4=worst) 
 
 Flavor 

Pork  

Beef  

Poultry  

Seafood   
 
 
 
 

 
Price 1 
Origin of production (country) 2 

      Brand/Company 3 

       Food Safety 4 

      Appearance of package 5 

      Information shown on the label 6 

      Production practices 7 

      Freshness 8 
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Q23: Please rank “Food Safety” factor in each type of meat (with 1=best and 
4=worst) 
 Food Safety 

Pork  

Beef  

Poultry  

Seafood   
Q24: Please rank “Price” factor in each type of meat (with 1=Highest and 
4=Lowest) 
 Price 

Pork     

Beef  

Poultry  

Seafood   
 
Q25: Please rate how satisfied you currently are with each of the following 
attributes of beef on a 5 point scale. 

 
 
 
 
 
  

 Very 
satisfied 

5 

Somewhat 
satisfied 

4 

A little 
satisfied 

3 

Neutral 
 

2 

Unsatisfied 
 
1 

A: Price of 
beef 

     

B: Quality of 
beef 

     

C: Food 
safety of beef 
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Section4 Vacuumed chilled LAB Preserved Beef 
 
What is LAB:  
  
Lactic acid bacteria (LAB) are the bacteria that are produced through the fermentation 
of certain foods. There are many different types and are commonly found in nature. 
Most of them have important functions for the well-being and health of the human 
body. These bacteria naturally live in the gastrointestinal tracts of humans and other 
mammals.  
 
What is LAB preserved vacuumed chilled beef:  
 
When a certain concentration of lactic acid bacteria is evenly spread onto chilled beef 
then vacuum-sealed, it is called LAB preserved vacuumed chilled beef. The organic 
acids and other substances produced by LAB inhibit the production and growth of 
various bacteria that can spoil beef, thus delaying spoilage and prolonging the 
shelf-life of beef.  
 
 
 
 
 
 
 
 
 
 
 
Q26. Comparing to the beef you usually buy, how much confidence do you have 
on the food safety of LAB preserved vacuumed chilled beef? (Please circle the 
one that applies to you, 1=not confident at all and 5=very confident).  
 

Not confident 
at all 

1 
 

2 3 4 5 Very 
Confident 

Q27. Compared to the beef you usually buy how much confidence do you have 
on prolonged shelf-life of LAB preserved vacuumed chilled beef? Please circle 
the number that best applies to you, from 1=not confident at all to 5=very 
confident). 
 

Not confident 
at all 
 

1 
 

2 3 4 5 Very 
Confident 
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Q28. After knowing the advantages of LAB preserved vacuumed chilled beef, 
compared to the beef you are currently buying how likely you are to purchase 
LAB preserved vacuumed chilled beef if they are both accessible to you? 

 
 
 
 
 
 
 
 
 

Section 5: Willingness To Pay (WTP) 
 
Q29. Within the last two months how much you have paid, on average, per kilo 
for non-bio preserved beef? 
 
 
 
 

 
 
 
 
 
 
 
  
 
 
 

Q30: Compared to beef which does not offer you advantages of food safety and 
longer shelf life, how much more you would be willing to pay for LAB preserved 
vacuum-sealed chilled beef, which has more advantages in terms of food safety 
and longer shelf life? 

 
 
 
 
 
 
 
 
 

 
Very likely 4 
Somewhat likely 3 

      Somewhat unlikely (skip Q23) 2 

      Not sure (skip Q23) 1 

 
Less than or about ￥30.00/500g 5 
￥30.00/500g-- ￥32.50/500g 4 

      ￥32.50/kg-- ￥35.00/500g 3 

      ￥35.00/kg-- ￥37.50/500g 2 

      Above ￥37.5/500g 1 

 
More than 20% 7 
Between 15% and 20% 6 

      Between 10% and 14% 5 

      Between 5% and 9% 4 

      Between 1% and 4% 3 

      0% 2 

      Not at all 1 
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Section4: About yourself (All your personal information will be treated as 
confidential) 
 
Q31. Are you: 
 

Male 1                                           Female 2                                                     
 
Q32. What is your current age? 
 

 18 to 25 1 
 

  26 to 35 2 
 
  36 to 45 3 

 
  46 to 55 4 

  
56 to 65 5 
 
66 or above 6 

 
Q33. What is the highest level of education you have completed? 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
Some high school or lower 1 
High school graduate 2 

      Some college/technical/vocational training 3 

      Associate degree 4 

      Bachelor's degree 5 

      Master’s degree 6 

      Ph.D. degree 7 

      Others (please specify:________) 8 



 

 
 

129 

Q34. What is your current marital status? 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Q35. How many children under 18 years old live with you? 
 
 
 
 
 
 
 
 
 
  
 

Q36. What is your household’s approximate annual gross income before taxes in 
2017? 

 
 
 
 
 
 
 

 
Married 1 
Never married 2 

      Living with partner 3 

      Divorced 4 

      Separated 5 

      Widowed 6 

 
None 1 
One 2 

      Two 3 

      Three 4 

      Above three 5 

 
Less than ￥29,999 1 
 

 
￥30,000 - ￥49,999 2 

￥50,,000 - ￥69,999 3 ￥70,000 - ￥89,999 4 

      ￥90,000 - ￥99,999 5 b\    ￥100,000 - ￥149,999 6 

      ￥150,000 - ￥199,999 7 Greater than ￥200,000 8 
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Q37. What is your occupation? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Q38: In which city do you currently live？ 
 

Shanghai City 2 
 
Chengdu City 1 

 
Q39: What kind of place do you currently live in ? (please tick one box only) 
 

City 3 
 

Town 2 
 

Village 1 
 

Q40：Is there any supermarket or stores near where you are currently living 
selling chilled beef? 
 

Yes 3 
No 2 

 
Don’t Know 1 

 
Q41. Are you the primary shopper for food in your family? 
 

Yes 2 
 

No 1 

 
Government Employee 1 
Private Sector Employee 2 

      Academic Institution 3 

       Student 4 

       Retired 5 

       Unemployed 6 

       Self-employed 7 

       Others (please specify: ______________) 8 
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Thank you for taking time to help us on our survey about your beef 

purchase experience. Your participation will help us to develop our 

knowledge and experience about food safety.  
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Questionnaire (Chinese Version) 

 

乳酸菌保鲜的真空冷藏生鲜牛肉 

  

我的名字叫陈金娅来自成都。目前在新西兰梅西大学攻读农业贸易硕士学位。 

这份问卷将作为我硕士毕业论文的一部分。 我的主要研究课题为了解消费者在

新型乳酸菌保鲜的真空冷藏牛肉的消费行为。 对于您的参与和帮助本人非常感

激。 回答这份问卷大概需要 10 到 15 分钟。 

 

本次问卷调查完全是自愿行为，您在任何时候都有权利拒绝回答。 所有的回答

将保密且只作为学术研究。 如果您有任何的疑问请及时与我联系。联系方式：

313405762@qq.com 或者 （+86）173-4012-6989. 本项目已通过梅西大学伦理

委员会审查。  

mailto:313405762@qq.com
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第一章：关于食品安全的意识 
 
Q1: 总得来说，您对您目前所购买的食品的安全信心指数为：（1=一点信心也没

有，5=非常有信心）。（请圈出匹配您的信心指数） 
 
一点信心也没有 1 2 3 4 5 非常有信心 

 
Q2: 在下列肉类中，您对每种肉类的食品安全信心指数为：(请在方框内打勾) 

 非常有信心 有一定信心 有一点信心 完全没信心 不知道 

家禽 5 4 3 2 1 

海鲜 5 4 3 2 1 

猪肉 5 4 3 2 1 

牛肉 5 4 3 2 1 

羊肉 5 4 3 2 1 

      

Q3: 目前社会中食品行业存在着一系列的隐患让消费者担忧，在以下相关食品

隐患中，您对每一个问题的担心程度为：（请在方框内打勾） 
 

 非常担心 有一些担心 一点点担心 一点也不担心 不知道 

A: 食品卫生 5 4 3 2 1 

B: 食物中毒（由细菌或

者病毒引起的食品污

染） 

 

5 

 

4 

   

3 

 

2 

 

1 

C: 食品添加剂 5 4 3 2 1 

D:食品保质期（过期食

品） 
5 4 3 2 1 

E:食品中农药及抗生素

的残留 
5 4 3 2 1 

F: 转基因食品 5 4 3 2 1 

G: 给家禽喂养的饲料 5 4 3 2 1 

H: 动物疾病（疯牛病，

禽流感） 
5 4 3 2 1 
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第二章：关于保鲜技术的认知和知识 
 
Q4: 您认为您对化学食品保鲜剂的认识程度为：  
非常了解 5       很不错 4      有一些 3      一点点 2   一点也没有 1 
 
 
Q5 您可以说出任意一种因为使用化学保鲜剂可能引起的健康威胁吗？ 
     可以（请说明一种健康威胁：                ）2  
     
     不可以 1 
 
 
Q6: 您认为您对化学食品保鲜剂可能引起的健康威胁了解程度为： 
非常了解 5       还不错 4      有一些 3    一点点 2      一点也没有 1 
 
 
 
Q7:您能说出一种因为使用化学保鲜剂可能引起的健康威胁吗： 
     可以（请说明一种方式：                ）2  
     
     不可以 1 
 
Q8: 您认为您对物理食品保鲜方式的认识程度为： 
非常了解 5    还不错 4    有一些 3      一点点 2      一点也没有 1 

 
 
Q9 您可以说出任意一种物理保鲜的方式吗？ 
 
     可以（请说明一种方式：                ）2  
     
     不可以 1 
 
Q10: 您认为您对生物食品保鲜方式的认识程度为 
非常了解 5    还不错 4    有一些 3      一点点 2      一点也没有 1 

 
 
Q11：您可以说出任意一种生物保鲜的方式吗？ 
 
     可以（请说明一种方式：                ）2  
     
     不可以 1 
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Q12: 请问在此次调查问卷之前，您有听说过乳酸菌吗？ 
 
     有听说过 2 
 
     没有听说过 1 
 
Q13:根据您目前的认知范围，乳酸菌目前是被使用在下列哪些领域？（可多选）  
 

乳制品 5                               消化类药品 4 
 
除了乳制品之外的发酵类食品 3            保鲜 2 
 
其他 (请说明__________________)1 

Q14: 我们会通过各种渠道获得我们所需要的信息，食品安全信息也不例外。在

下列各种信息渠道中，针对于食品安全信息您使用的频率是怎样的呢？（请在

方框内打勾）  
 
 每天使

用至少

一次 
5 

每周使

用至少

一次 
4 

每月至少

使用一次 
3 

一个月少

于一次使

用 
2 

从来不使用 
1 

电视      

收音机      

口头听说      

食品包装      

网络       

纸质印刷媒体       
 
第三节：关于牛肉的购买 
 
Q15: 请问您和您的家人多久购买一次牛肉（请在方框内打勾） 
 
    一 周 超 过 一 次 购 买 6           一 周 购 买 一 次  5                                

一个月超过一次购买 4                          一个月购买一次  3                                
 

几个月购买一次 2                              从来不购买 
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Q16. 请问您和您的家人多久食用一次牛肉呢？（请在方框内打勾）. 
 

每日食用 7                                     一周食用超过一次 6 
 

一周食用一次 5                                一个月食用超过一次 4 
 

一个月食用一次 3                               几个月食用一次 2 
 

从来不食用 1 
 
Q17. 请问您们最常在以下什么地方购买牛肉？ 
 
    肉制品零售店 1                              肉制品批发店 2 
    便利店  3                                  有机肉蔬店 4  
    农贸市场 5                                 超市  6  
   

其他 (请说明: _______)7 
 
Q18: 请问以下哪种牛肉您购买的最多（请只选一项） 
 

冷藏牛肉 3 
非冷藏牛肉 2 
冷冻牛肉 1 

 
 
Q19: 请问在以下牛肉种类中，您购买的频率大致为：（请参考图片）） 
 
 一周多于

一次 
6 

一周一次 
 

5 

一月多于

一次 
4 

一月一

次 
3 

几个月一

次 
2 

从来

不 
1 

A:冷藏真空包装牛肉  
 

     

B:冷藏保鲜膜包装牛肉  
 

     

C:冷藏散装牛肉  
 

     

D:冷藏点切牛肉  
 

     

E:非冷藏点切牛肉  
 

     

F:非冷藏散装牛肉  
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A 
 
 
 
 

 
 
 
 
B 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C 
 
 
 
 
 
 
D 
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E  F 
 
 
 
 

Q20. 在以下 9 个可能影响您购买行为的因素中，请从 1 到 9（从最重要到最不

重要）进行排序） 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Q21: 在以下营养因素中，请您对各种肉类在每一种因素中进行排名：（1=最好，

4=最不好） 
 营养 

猪肉  

牛肉  

家禽  

海鲜   
 
 

 
价格 
牛肉原产地（国家） 

      品牌 

      食品安全 

      食品的外在包装 

      包装上所显示的食品信息 

      生产流程  

      新鲜度 

      其他（请说明：________) 
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Q22: 在以下口味因素中，请您对各种肉类在每一种因素中进行排名：（1=最好，

4=最不好） 
 
 口味 

猪肉  

牛肉  

家禽  

海鲜   
 
 
 
Q23: 在以下食品安全因素中，请您对各种肉类在每一种因素中进行排名：（1=
最好，4=最不好） 
 
 食品安全 

猪肉  

牛肉  

家禽  

海鲜   
 
Q24: 在以下价格因素中，请您对各种肉类在每一种因素中进行排名：（1=最好，

4=最不好） 
 价格 

猪肉  

牛肉  

家禽  

海鲜   
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Q25:在以下三个因素中（牛肉价格，牛肉质量，牛肉安全性），您对您目前购买

的鲜牛肉在每一个因素的满意度为：:  
 非常满意 

5 
比较满意 

4 
一点点满

意 
3 

不满意 
2 

不知道 
1 

A: 牛肉价格      

B: 牛肉质量      

C: 牛肉安全

性 
     

 
第四节：乳酸菌保鲜的真空冷藏牛肉 
 
什么是乳酸菌： 
  
乳酸菌是一种通过特定食物发酵产生的菌类。有很多中乳酸菌可在自然界中找到。

他们大多数在人类健康中起到重要作用。这些有益的乳酸菌在人类和其他哺乳类

动物的肠道和胃部都可以找到。 
 
什么是乳酸菌保鲜的真空冷藏牛肉:  
 

 
当把一定浓度的乳酸菌试液均匀地涂抹在冷藏牛肉上再进行真空包装，这种牛肉

就叫做乳酸菌真空保鲜冷藏牛肉。由乳酸菌代谢产生的有机物和其他物质可以抑

制各种致腐细菌的产生和生长，因为延缓牛肉的腐败以及延长牛肉的货架时间。  
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Q26. 对比您目前购买的生鲜牛肉，您对乳酸菌真空保鲜的生鲜牛肉在食品安全

方面的信心指数为： 1=一点信心也没有， 5=非常有信心。（请圈出匹配您的信

心指数）  
 

一点信心也没

有 
1 
 

2 3 4 5 非常有信

心 

 
Q27. 对比您目前购买的生鲜牛肉，您对乳酸菌真空保鲜的生鲜牛肉在延长货架

时间方面的信心指数为： 1=一点信心也没有，5=非常有信心.（请圈出匹配您的

信心指数） 
 

一点信心也没

有 
 

1 
 

2 3 4 5 非常有信

心 

Q28. 在了解学习乳酸菌真空保鲜生鲜牛肉的优势之后，您愿意购买此种牛肉

吗？ 
 
 
 
 
 
 
 
 
 
 

第五节：意向购买价格 
 
Q29. 在过去两个月中，您购买的生鲜牛肉大致平均价格为： 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 

 
非常愿意 4 
比较愿意 3 

      不太愿意（请跳过第 23 题）2 

      非常不愿意（请跳过第 23 题）1 

 
少于￥30.00/500g  5 
介于￥30/500g--￥32.5/500g  4 

      介于￥32.5/500g-- ￥35/500g  3 

      介于￥35.00/500g-- ￥37.5/500g  2 

      高于￥37.5/500g  1 
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Q30: 对比于在食品安全性以及货架时间上没有明显优势的普通生鲜牛肉，对于

乳酸菌真空保鲜的生鲜牛肉您认为这种牛肉比普通牛肉贵多少您可以接受呢？ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
第六章：关于您自己： 
 
Q31.请问您的性别是： 
 
  男性 1                                                    女性 2 
 
Q32. 请问您目前的年龄是：  
 

18 to 25   1 
 

  26 to 35   2 
 
  36 to 45   3 
 
  46 to 55   4 
   

56 to 65   5 
 
66 or above  6 

 
 
 
 
 
 

 
大于 20%  7 

介于 15%--20%  6 

      介于 10%--14%  5 

      介于 5%--9%  4 

      介于 1%--4% 3  

      0%  2          

         不想买 1 想 
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 Q33. 请问您最高的学历是： 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Q34. 请问您目前的婚姻状况为? 
 

 
 
 
 
 
 
 
 
 
 
 
 

 Q35. 请问目前跟您一起生活年龄低于 18 岁的孩子有几个呢? 
 
 
 
 
 
 
 
 
 
  
 

 

 
初中及以下 1 
 高中 2 

      中专/大专 3 

      本课学位 4 

      硕士学位 5 

      博士学位 6 

      其他（请说明：_________）7 

 
已婚 1 
未婚 2 

      同居 3 

      离异 4 

      分居 5 

      配偶去世（单身）6 

 
没有 1 
一个 2 

      两个  3 

      三个 4 

      多于三个 5 
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Q36. 请问您以及您的家人年度家庭收入大致为? 
 

 
 
 
 
 
 
 
 
 
  
  
 
 
 
 
 
 

 
 Q37. 请问您的职业是? 
 

 

 
Less than ￥29,999     1 
 
￥30,000 - ￥49,999    2 

      ￥50,000 - ￥69,999    3 

      ￥70,000 - ￥89,999    4 

      ￥90,000 - ￥99,999    5 

      ￥100,000 - ￥149,999  6 

      ￥150,000 - ￥199,999  7 

      Greater than ￥200,000  8 

 
政府工作人员 1 
私企工作人员 2 

      学术机构工作人员 3 

       学生 4 

       退休 5 

       待业 6 

       自雇 7 

       其他 (请说明: ______________) 8 
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Q38:请问目前您居住在哪个城市？ 

 
上海市  2                     成都市 1 

 
Q39:请问您目前居住在：（请只选一项） 
 

城市 3 
 

城镇 2 
 
乡村 1 

 
Q40：请问在您目前的居住地点附近有没有超市或者其他商店种类销售冷藏生鲜

牛肉？ 
 

有 3 
没有 2 

 
不知道 1 

 
Q41. 请问您是家里食物方面的主要购买人吗？ 
 

是的 2 
 
   不是 1 
 

非常感谢您抽出宝贵的时间参与我们此次调查。您的帮助将协助我们

进一步研究食品安全方面的问题。 
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