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Propositions 

 

1. Interventions to improve an organisation’s food safety culture are only effective when 

tailored to the context in which the company operates.  

(this thesis) 

 

2. Whether a company allows a researcher to conduct food safety culture assessments 

reflects their food safety culture.  

(this thesis) 

 

3. Globalisation does not lead to convergence of cultures.  

 

4. Hustling is a new successful coping strategy in Africa.  

 

5. Introversion hinders progression in research. 

 

6. Development aid perpetuates poverty rather than alleviating it.  

 

7. Social science research requires a person who is patient and open-minded. 

 

 

Propositions belonging to the thesis, entitled: 

“Influence of food safety culture on food handler behaviour and food safety performance of food processing 

organisations”  

 

Shingai Patricia Nyarugwe 

Wageningen, 11 February 2020 
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1.1 Food safety concerns 

Food safety is a global concern and of importance to many food processing companies and 

regulators owing to the continued foodborne outbreaks and inconsistent microbiological 

safety of the food products. Globally, at least 600 million (i.e. approximately 1 in 10 people) 

foodborne illnesses occur yearly (WHO, 2015). In 2016, the Centers for Disease Control and 

Prevention (CDC) reported 839 foodborne outbreaks, which resulted in 14,259 illnesses 

(Centers for Disease Control and Prevention (CDC), 2018). In the same year, the EU reported 

4786 outbreaks (European Food Safety Authority European Centre for Disease Prevention 

Control, 2017). However, the highest burden, namely a third of the global burden (WHO, 

2016), of foodborne illnesses was reported in Africa followed by Asia (Figure 1.1; WHO, 

2015). WHO (2016) also reported that approximately 91 million people fall ill each year due 

to foodborne diseases. For example in 2018, 978 cases of Listeriosis alone were reported in 

South Africa (World Health Organization, 2018). In Ghana, at least 420,000 cases of 

foodborne illnesses are annually reported (Ababio & Lovatt, 2015). However, foodborne 

illnesses remain underreported in transition countries and are more informally documented 

due to a lack of surveillance systems (Grace, 2015; Kussaga et al., 2014a; Mensah et al., 

2012). 

 
Figure 1.1 The global burden of foodborne disease (DALYS per 100,000 population) by 

hazard groups and by region for 2010 (Havelaar et al., 2015).  
AFR D, AFR E, AMR A, refers to country groupings for global assessment according to WHO sub regions. 

Subregions1: AFR=Africa; AMR=Americas; EMR=Eastern Mediterranean; EUR=Europe; SEA=South-East 

Asia; WPR=Western Pacific 

  Diarrheal disease agents 

 Invasive infectious disease agents 
 
  

Helminths 
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General introduction

3

Chapter 1 

3 

The continued occurrence of outbreaks can be attributed to the complexity of food safety as 

the food chain has become globalised (Lineback et al., 2009; Nguz, 2007). Raw materials 

sourcing, product processing, and distribution are dependent on a fragmented system that 

demands more reliance on harmonised regulations and standards, and food safety practices 

(GFSI, 2018). Moreover, with globalisation, food companies are confronted with multiple 

national cultures in their daily operations from actors in the supply chain as well as the 

workforce, which is often multinational (Nyarugwe et al., 2016; Seymen & Bolat, 2010; Van 

Oudenhoven, 2001). As such, national values, food safety governance, and the dynamic 

political, economic, socio-cultural and technological aspects of the companies’ environment 

foster the complexity (Lineback et al., 2009). An enquiry into most foodborne illnesses 

relating to the food industry uncovered issues such as food safety practices of food handlers, 

structural deficiencies (e.g., staff, equipment, cleaning, systems) and commitment of 

management (Pennington, 2009; Powell et al., 2011), amongst many others.  

 

The situation is worsened in transition countries, which are confronted with e.g. use of unsafe 

water in the processing of food, out-dated/poorly designed equipment, inadequate raw 

material control, too much product handling, poor food production practices, inadequate tools 

and infrastructure, insufficient legislation and inadequate enforcement of food safety 

standards thus resulting in a high-risk food production environment (Kussaga et al., 2013; 

Kussaga et al., 2014a; Macheka et al., 2013; Nanyunja et al., 2015; WHO, 2015). Moreover, 

economic instability, wherein food is in short supply, worsens the situation, because 

companies get away with producing substandard products as consumers are more concerned 

about survival than food safety (Mensah et al., 2012). 

 

To reduce the global burden, regulators, especially in developed countries, established 

legislation, e.g. the Safe Food for Canadians Act (CFIA, 2012), the Food Safety 

Modernisation Act (FDA, 2011) and the General Food Law (EC, 2004). The food industry is 

also collaborating to reduce food safety risks (Emond & Taylor, 2018; GFSI, 2018). However, 

continued and recent food safety failures, even in companies in developed countries with 

well-established legislation, have resulted in the public mistrust of the food industry and also 

regulators (Powell et al., 2011; Wadamori et al., 2017). This is because regulations do not 

always result in proper food hygiene as food handlers and organizations have an influence 

through correct implementation, commitment to and showing concern for food safety (Amjadi 

& Hussain, 2005). The situation is even direr in some African countries, were inadequate 
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legislation, which is often fragmented, and incapacitation of the enforcers challenges food 

safety (Grace, 2015; Kussaga et al., 2014a).  

 

1.2 Food Safety Management Systems and food safety performance 

Incessant food safety challenges necessitated the development and implementation of food 

safety management systems (FSMS) as companies view this as a gateway to improved food 

safety performance. As such, public and private standards to design the FSMS, such as ISO, 

BRC and FSSC, have been put in place to mitigate these food safety challenges and to assure 

food safety. These FSMS comprise of food safety policies, procedures and guidance to 

develop standard operating procedures and training programs, thus ensuring compliance to 

regulations (Manning, 2018b). 

 

However, these FSMS have shortcomings to guarantee improved food safety performance as 

there are still issues with food safety performance in the developed as well as the 

developing/transition economies (Marder et al., 2018; Rapid Alert System for Food & Feed, 

2014; World Health Organization, 2018). This is because the performance of these FSMS is 

dependent on their application and usefulness, and on the context in which the organisations 

operate (e.g. Luning et al., 2011b; Wallace, 2014). Moreover, limited knowledge and 

understanding of individuals implementing the system, inadequate food safety and hygiene 

training, lack of accountability, and inadequate resources also contribute to the ineffectiveness 

of the FSMS (e.g. Clayton et al., 2002; Manning, 2018b; Powell et al., 2011). More often, 

FSMS are regarded as the formal documented system, necessary for e.g. exporting, which 

does not really reflect the way that they are implemented in actual practice (Griffith et al., 

2017). In addition, companies with FSMS in place can be complacent (Consumer Goods 

Forum (CGF), 2011; Powell et al., 2013) as they believe that having an FSMS guarantees 

food safety.  

 

The infectiveness of FSMS can be traced back to behavioural practices (e.g. inadequate food 

handler practices, negligence and non-compliance to food safety and hygiene requirements) of 

personnel in food industries and poor management practices (e.g. Griffith et al., 2010a; 

Powell et al., 2011; Pennington, 2009; Watson et al., 2018). Moreover, FSMS effectiveness is 

also anchored on inspections and third-party audits (Powell et al., 2013). Organisations that 

passed audits have still reported foodborne outbreaks, questioning the utility of both audits 

and inspections (Powell et al., 2013). For example, in the widely cited case of the Peanut 
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Corporation of America, where there was a foodborne outbreak, third-party audits had been 

conducted and the company scored high in the ratings (Pennington, 2009; Powell et al., 2011). 

Although some researchers commend the use of audits and inspections in food safety 

assurance, they only represent a snapshot in time, are dependent on auditor competence and 

motivation for auditing, and often companies know when the auditors are coming and 

“prepare” for the audit (De Boeck et al., 2018; Kleboth et al., 2016 Powell et al., 2013). 

Organisations are therefore often not proactive and consistent in auditing their own systems 

and seeking to improve their FSMS, which also is dependent on and brings out their culture of 

food safety. The ineffectiveness of FSMS in assuring food safety has therefore triggered 

researchers to look beyond these traditional, formal and technical-oriented FSMS (De Boeck 

et al., 2019) towards a more integrated approach as discussed in section 1.3.  

 

1.3 Recognising the role of food safety culture in food production systems and food 

safety performance 

Failure of FSMS to guarantee food safety has led the food industry, regulators and the 

academia to seek ways to improve food safety performance. Studies on food safety are now 

shifting their orientation towards a multidisciplinary approach and are incorporating 

psychological, social and behaviour change concepts (De Boeck et al., 2017; Taylor, 2011; 

Yiannas, 2015) to the existing FSMS to improve food safety performance in organisations. 

Human factors are increasingly being acknowledged to be substantially influential to food 

safety performance (De Boeck et al., 2019; Greig et al., 2007; Powell et al., 2011). As such, 

this has led to the increasing recognition of food safety culture (FS-culture) to be influential in 

an organisation’s food safety performance and as a plausible direction to assure food safety. 

Moreover, the evidence presented from a number of industries suggests that an organisation's 

FS-culture is an "emerging risk factor" (CGF, 2011; Griffith et al., 2010b; Powell et al., 2011) 

when inadequate or poorly embedded in the organisation. Furthermore, food safety scares in 

the industry suggesting a link to inadequate FS-culture have been previously reported 

(Fatimah et al., 2014b; Pennington, 2009; Powell et al., 2011). Therefore, organisations such 

as the Global Food Safety Initiative (GFSI) and Campden-BRI have been active in creating 

awareness of FS-culture in the food industry (Emond & Taylor, 2018; GFSI, 2018).  

 

Griffith et al. (2010b) defined FS-culture as the “aggregation of the prevailing constant 

learned, shared attitudes, values and beliefs contributing to the hygiene behaviours used 

within a particular food handling environment”. It comprises both the tangible (i.e. what an 
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organisation has) and the intangible (i.e. what an organisation is) aspects of an organisation's 

culture related to increasing or decreasing food safety risks. What an organisation "has" 

includes an organisation's context, controls for safety improvement and safety practices. What 

it "is" includes attitudes, values, beliefs and norms (Reason, 1998; Thompson et al., 1996). 

Both what it has and is influence the willingness of individuals towards food safety behaviour 

(Reason, 1998) and reflect the prevailing FS-culture.  

 

FS-culture studies have defined determinants for conducting FS-culture research (Nyarugwe 

et al., 2016). These include evaluating factors such as individual characteristics of the 

organisational members, technological and organisational characteristics, FSMS, and an 

organisation’s internal and external environment (e.g. De Boeck et al., 2015; Fatimah et al., 

2014b; Griffith et al., 2010a; Taylor, 2011). These crucial elements that are essential in 

realising good food performance, are illustrated in Figure 1.2.  

 

 

Figure 1.2 Food safety performance is dependent on organisational, technological, 

environmental, FSMS and people characteristics  
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FS-culture goes beyond the functional aspects of FSMS (Manning, 2018b) and the more 

traditional methods such as sampling, testing, inspections and auditing, and requires 

companies to change the way things are done in the workplace. Moreover, it requires 

teamwork, commitment, engagement, communication, accountability, perseverance, and time. 

It may also require a shift in human behaviour as behaviour could be associated with the 

prevailing FS-culture (Griffith et al., 2010a). Moreover, a shift may be needed in personal 

characteristics (e.g. attitudes, values) and of the organisational culture (group values, attitudes 

etc.) in addition to the FSMS and the technological system environment, if improvements in 

food safety performance and reduction in the global burden of foodborne illnesses is to be 

achieved.  

 

1.4 Scope of the research: Emerging economies 

Our research was conducted in emerging economies as food safety is more concerning in 

these countries owing to the inconsistent food safety performance. Kussaga et al. (2014a) 

found that most products in African countries do not adhere to set microbiological criteria due 

to inadequacies in the context that they operate in. 

 

Emerging economies are “low-income, rapid-growth countries using economic liberalization 

as their primary engine” (Hoskisson et al., 2000; Marquis & Raynard, 2015). These are 

categorized into developing countries in e.g. Asia, Africa, Latin America and transition 

economies e.g. China (Hoskisson et al., 2013; Hoskisson et al., 2000). Emerging economies 

are characterised by the level of economic development, the pace of economic development, 

and the extent and stability of the free market system (Arnold & Quelch, 1998). Emerging 

economies are also characterised by inadequate regulatory systems and they operate in a 

dynamic environment with volatile economies, social changes and sometimes political 

instability, which could lead to social unrest (Arellano, 2008; Arnold & Quelch, 1998). 

 

Regarding food safety, food safety systems in most emerging economies are fragmented, 

legislation and policies are inadequate, and not harmonized, legislation enforcement is poor 

and there is limited surveillance on foodborne illnesses (Grace, 2015). Moreover, the 

environmental instability owing to the political, economic, social and technological 

environmental aspects also increases the risk of food safety challenges. Some of these include, 

but are not limited to, increasing population, volatile incomes, changing demographics, 

urbanisation, globalisation, fluctuating prices of commodities, limited government support, 
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and dynamics in agricultural investments (Grace, 2015; Ortega & Tschirley, 2017; Unnevehr, 

2003). 

 

1.5 Problem statement 

In spite of a growing awareness of the risk that foodborne illnesses pose to the health situation 

and socio-economic development of countries, food safety still remains marginalised in the 

developing/transition countries (WHO, 2015). Moreover, the implemented FSMS are 

inadequate as evidenced by the fact that food processing companies continue to face food 

safety challenges. Organisations are also typically depicted by a context where they operate 

with limited/inappropriate resources, lack of employee motivation to follow safe food 

handling practices and lack of management commitment towards food safety (Powell et al., 

2011; Fatimah et al., 2014a), to mention a few. Moreover, cost-saving, profit-making cultures 

commonly predominate over FS-culture (CGF, 2011; Powell et al., 2011). Furthermore, a 

negative FS-culture, in which food handlers' self-reported practices, norms, attitudes and 

behavioural practices are inadequate, often exists (Powell et al., 2011). These continued 

challenges have raised the need to evaluate the prevailing FS-culture of organisations to 

understand the contributors and influencers to an organisation’s prevailing FS-culture. 

 

Despite a growing body of literature on FS-culture, FS-culture research is still in its infancy 

when compared with other culture research domains such as organisational and safety culture. 

Current FS-culture research focuses on different dimensions of the FS-culture and food safety 

climate concepts adapted from different organisational and safety culture studies (e.g. De 

Boeck et al., 2017; Taylor, 2011). The concept is therefore, still developing (De Boeck et al., 

2015; Fatimah et al., 2014a) and its role and implication in food safety performance needs 

further research. Moreover, the FS-culture concept is still not well understood by all levels in 

the food industry, including middle and top management (Griffith et al., 2010a), especially in 

transition countries, e.g. Zimbabwe (Nyarugwe et al., 2018), as there are still knowledge gaps 

on what FS-culture entails, its measurement, how it could be improved and the possible causal 

relationships between the FS-culture components and food safety performance. In addition, 

the relationship between FS-culture and food handler behaviour is still under-explored. Most 

research focuses on the assessment of FS-culture and food safety climate within the food 

processing environment and not on the context in which the organisations operate. Therefore, 

an approach is needed that not only considers the organisation’s prevailing FS-culture, but 

also the environment in which the companies operate. Moreover, comprehensive 
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methodologies are required to understand and evaluate an organisation’s FS-culture (De 

Boeck et al., 2019; Jespersen & Wallace, 2017). 

 

This thesis, therefore, sought to identify research gaps, to develop a FS-culture research 

framework, and methodologies to evaluate the FS-culture of food processing companies, 

within the organisational context and the broad national context. Such an analysis could 

provide insight into tangible, FS-culture specific interventions and support the development of 

a roadmap that would clearly define how FS-culture can be improved. 

 

1.6 Concepts, theories, and approaches  

This section briefly describes concepts (i.e. national values and food safety governance), 

theories and approaches (i.e. the contingency theory, systems approach, techno-managerial 

approach, principles of diagnostic tool and method triangulation) used in the PhD research.  

 

1.6.1 Concepts 

National values 

In the increasingly globalised world, food establishments are becoming multinational and are 

thus embedded in different national/societal cultures. Moreover, with globalisation, the 

complexity of an organisation’s FS-culture increases as organisations have to consider the 

national values of their workers and of the country that the organisation is operating in (Van 

Oudenhoven, 2001). Hofstede’s cultural dimensions (Figure 1.3) have therefore been widely 

used to study national culture, as they are comprehensive, acceptable and have proven to give 

an understanding of organisational culture and/or performance (Burke et al., 2008; Mearns & 

Yule, 2009; Casey et al., 2015). Hofstede defined national culture as the “collective 

programming of the mind that distinguishes the members of one group or category of people 

from others” (Hofstede et al., 2010). Six cultural dimensions, which consist of power 

distance, uncertainty avoidance, individualism vs collectivism, masculinity vs femininity, 

long vs short-term orientation and indulgence vs restraint, are used to assess national 

differences (Hofstede et al., 2010). In this thesis the prevailing FS-culture of an organisation 

is further analysed, taking into consideration national culture. Such an analysis could help 

understand the way food entities operate, and why employees behave the way they do. 

Moreover, it could enable appropriate FS-culture interventions that are specific and tailored to 
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the organisations to be applied rather than generic practices, which might not be a fit with the 

organisations and country.  

 
Figure 1.3 Hofstede’s six cultural dimensions (adapted from Hofstede et al., 2010) 
 

Food safety governance 

To understand the complexities of FS-culture, the external environment and in particular food 

safety governance is crucial as it plays an important role in food safety assurance and could 

shape an organisation’s prevailing FS-culture. Food safety governance is that sub-system of 

the broad national context that describes the legislation, standards, entities (both public and 

private) and enforcement practices/strategies aimed at assuring that food processing 

organisations comply with food safety standards and regulations (Kirezieva & Luning, 2017; 

Kirezieva et al., 2015a).  

 

Food safety governance is differently structured in different countries and countries have set 

different public requirements, which are elaborated, implemented and enforced differently 

(e.g. CFIA, 2012; EC, 2004; FDA, 2011). Countries also respond differently to food safety 

concerns regulatory-wise (Martinez et al., 2007). For example, in some countries e.g. in the 

US (FDA, 2011) and within the EU (EC, 2004), there are clear authorities for food safety 

control, while in some transition countries the legislation is obsolete, the system fragmented 

and poorly coordinated, and regulators lack requisite resources to assure food safety 

(Macheka et al., 2013; Pswarayi et al., 2014). Moreover, in most transition countries food 

safety is not a legal requirement. Most companies only implement voluntary standards to 
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remain competitive and also for export purposes as they cite high costs for implementing and 

adhering to the system (Macheka et al., 2013).  

 

Food safety is also differently enforced in different countries with enforcement strategies 

ranging from direct command and control, market self-regulation and co-regulation 

(Kirezieva et al., 2015a). The level of public intervention to food safety problems also differs, 

ranging from doing nothing (no intervention), self-regulation (voluntary codes of practice i.e. 

private standards), co-regulation (statutory or Government-backed codes of practice), 

information and education, incentive-based structures to direct command and control 

(Martinez et al., 2007). This thesis examines the role of food safety governance on an 

organisation’s prevailing FS-culture, food safety vision, and food safety programs. This is 

justified because food safety governance could influence the motivation, implementation and 

adherence to food safety by food processing organisations. The assumption is that how private 

and especially public authorities, i.e. Governments, intervene in food safety issues determines 

the pace with which organisations will prioritise food safety within their organisations.  

 

1.6.2 Theories and approaches  

A systems approach to food safety culture assessment 

The systems approach is considered to understand the complexity of FS-culture, as it involves 

numerous interlinking factors. The systems approach is a holistic and structured approach that 

offers a conceptual framework for solving problems and addresses root causes of food safety 

challenges by considering problems in their entirety (Banson et al., 2015). As such the 

approach is not based on linearity, where parts are taken into account, but considers the whole 

picture and explores the interdependences and synergies of different elements and subsystems 

(Arnold & Wade, 2015). Adjusting one part of the system can significantly affect the 

functioning of the whole system due to the relations between the subsystems (Banson et al., 

2015). The approach also offers an understanding of the relationships between elements 

through its ability to depict complex and dynamic processes (Rubenstein-Montano et al., 

2001). Moreover, it elucidates the complex interactions between subsystems of an 

organisation and between individuals, groups, other organisations, and the external 

environment of an organisation (Martins & Terblanche, 2003).  
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The systems approach also links various disciplines (Arnold & Wade, 2015). As synonymous 

with any system, the approach additionally defines boundaries that distinguish aspects of the 

environment that are contained in the system (Rubenstein-Montano et al., 2001) and interact 

with the organisation’s FS-culture and the relationships among the subsystems in the system. 

Evidently, understanding how various aspects of the system interact with the environment is 

crucial in managing a system and how the system operates in its environment (Rubenstein-

Montano et al., 2001). 

 

Hence this research on FS-culture is grounded on the systems theory approach because FS-

culture is multidimensional and a result of several interlinked factors; a single factor cannot 

reflect an organisation’s prevailing FS-culture. Consequently, the systems approach is a viable 

way to assess the prevailing FS-culture of an organisation.  

 

The food business context (Contingency Theory) 

The interaction between a system and its environment must be assessed to fully understand 

how a system functions (Donaldson, 2001). Companies never operate in isolation, and 

therefore the environment (context) in which they operate plays a critical role in their 

performance (Chenhall, 2006). This recognition is based on the contingency theory, which 

specifies that the effectiveness of a system depends on the optimal fit between the internal 

system operations and its environment. Organisations should have this fit to have a good 

performance (Figure 1.4; Donaldson, 2001). However, the complexity and dynamic nature of 

the environment make it difficult to achieve high performance and companies must 

understand the environment to improve and sustain the company’s performance (Husted, 

2000). As such, FS-culture should be assessed in view of the context in which the company 

operates to improve performance and to tailor interventions to the specific context wherein the 

company operates (Sousa & Voss, 2008).  

 
Figure 1.4 Contingency theory based on Donaldson (2001) and Sousa and Voss (2008). 

 

Context System Effectiveness 
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The influence of context has been elaborated in food safety management studies (Kirezieva et 

al., 2015a; Luning et al., 2015) and is well documented in the occupational safety and health 

fields (Kaplan et al., 2010; Mearns & Yule, 2009). However, the scientific literature on these 

factors is limited in the field of FS-culture. Moreover, existing studies have assessed FS-

culture at company level, but the impact of the organisation’s context is yet to be scientifically 

well studied. Context factors that influence food safety performance include external 

characteristics such as the political, economic, social and technological environment, food 

safety governance, national culture, sector values and internal characteristics that include size, 

location, organisational structure, and product and process characteristics (Chenhall, 2006; De 

Boeck et al., 2017; Fatimah et al., 2014b; Luning et al., 2011b; Taylor, 2011; Thompson et al., 

1996; Van der Spiegel et al., 2003). It is important to identify the crucial contingency 

variables that distinguish between contexts and provide more effective internal organisation 

designs (Sousa & Voss, 2008). This thesis is therefore founded on the contingency theory as 

an organisation’s prevailing FS-culture must be analysed in view of the internal and external 

company environment.  

 

The techno-managerial approach 

FS-culture is dynamic, complex, with numerous interlinking factors at play and it requires the 

integrative use of theories to understand it. Luning and Marcelis (2006) proposed a techno-

managerial approach to study complex dynamic systems involved in realising food quality. 

The approach uses both technological and managerial theories to analyse the influence of 

human behaviour on food systems and vice versa (Luning & Marcelis, 2006). The integrative 

use of both theories is expected to be more beneficial in analysing FS-culture, than merely 

using one approach (Luning & Marcelis, 2009a). Luning and Marcelis (2006) proposed that 

this approach could provide better insights into food quality issues and allow better prediction 

of the behaviour of systems thus allowing the development of specific solutions rather than 

generic best practices. De Boeck et al. (2017) also emphasised the importance of human and 

techno-managerial approaches to FS-culture and food safety performance. Moreover, Van der 

Spiegel et al. (2003) reiterated that for food quality assurance, the performance of production 

systems is controlled by integrating and assessing both technological and managerial aspects 

of the system. 
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The techno-managerial approach is also anchored on the assumption that food safety is 

dependent on food dynamics related to the technological and environmental conditions, and 

people dynamics related to administrative conditions, and that both systems are 

interdependent. To analyse food quality, Luning and Marcelis (2007) therefore developed a 

model to assess an organisation’s environment, and both technological and managerial 

functions using the techno-managerial approach (Figure 1.5). The techno-managerial 

approach forms the backbone of this thesis as it supports the identification of both 

technological and managerial functions (technological and organisational enabling conditions) 

and environmental functions (internal and external company environment) that contribute to 

the realisation of desirable product output.  

 
Figure 1.5 Food quality management functions model (Luning & Marcelis, 2007) 

 

Principles of diagnostic tool 

Research in food quality management involves analyses of food production systems and 

people systems that are both crucial in realising food quality (Luning & Marcelis, 2006). 

Likewise FS-culture research considers both human systems and food production systems (De 

Boeck et al., 2017; Nyarugwe et al., 2018). A diagnostic tool as such, offers guidance on the 

assessment of food safety systems, allows differentiated assessment of the system owing to 

the systematic assessment of key factors, and provides insights into improvement 

opportunities (Luning et al., 2008). In addition, a diagnostic tool can be used to analyse the 

influence of the company environment on the food safety performance of a system (Kirezieva 

et al., 2015a; Luning et al., 2015; Luning et al., 2011b). Principles behind differentiated 
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assessment involve assessment of core activities that influence a system’s output. A 

diagnostic tool, therefore, incorporates detailed grids describing different levels, in this case 

of FS-culture, which describe different stereotype situations to enable a differentiated 

assessment of an organisation’s “food safety control system situation” (Luning et al., 2008). 

Several studies have used the differentiated assessment approach in food safety performance 

(Kirezieva et al., 2013b; Luning et al., 2011b; Luning et al., 2008), FS-culture (e.g. Wright et 

al., 2012) and safety culture (Foster & Hoult, 2013). This thesis applies the principles of 

differentiated assessment in developing FS-culture assessment tools to analyse the prevailing 

FS-culture in food processing organisations and to provide a basis for tailored interventions 

that could be useful to improve FS-culture. The assessment tool focuses on evaluating FS-

culture at the operational level since that level has a more direct influence on the production 

process and the final product safety. The operational level is assumed to reflect the FS-culture 

at the strategic and tactical levels as both levels directly and indirectly (Flin & Yule, 2004) 

influence how the operational level executes food safety/hygiene control activities. Concepts, 

theories and approaches in this thesis are used as the foundation of the conceptual framework 

(Figure 1.6). 

 

Figure 1.6 Conceptual framework for analysing an organisation's prevailing food safety 

culture 
 

Method triangulation  

The complexity and the multidimensionality of FS-culture necessitate method triangulation to 

systematically assess an organisation’s prevailing FS-culture. Kopinak (1999) defines method 

triangulation as “a means to gather information pertaining to the same phenomenon through 

more than one method, primarily to determine if there is a convergence and hence, increased 
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validity in the findings”. The assumption is that findings are more robust if different methods 

lead to similar conclusions (Carugi, 2016). The methodology is particularly suitable for 

complex, multi-layered and multidimensional situations as it uncovers detailed 

multidimensional perspectives of the situation being studied (Carugi, 2016; Kopinak, 1999). 

Moreover, combining different methods allows the weaknesses of one method to be mitigated 

by the counterbalancing strength of other methods (Bauwens, 2010; Carugi, 2016; Yeasmin & 

Rahman, 2012).  

FS-culture research is therefore increasingly recognizing the importance of method 

triangulation (De Boeck et al., 2019; Jespersen & Wallace, 2017; Manning, 2018a; Nyarugwe 

et al., 2018). Method triangulation permits assessment of different aspects of FS-culture using 

different methods, allowing for comprehensive evaluation. Moreover, applying method 

triangulation in FS-culture assessments could elaborate findings and uncover underlying 

issues, thus improving robustness, internal consistency and generalizability, and allowing for 

tailored interventions to be applied to improve an organisation’s FS-culture. 

 

1.7 Objective and outline of the thesis 

The main objective of this thesis was to investigate how an organisation’s FS-culture 

influences food handlers’ food safety and hygiene behaviour, and the food safety performance 

of an organisation. Furthermore, we aimed to study the influence of the internal and external 

company environment on an organisation’s FS-culture and food safety performance, with 

emerging economies as case studies. The objectives were realised through the following 

research questions: 

 

i. What is the current knowledge on FS-culture and what are the determinants for 

conducting FS-culture research? 

ii. Which factors at the organisational level influence the prevailing FS-culture of 

food processing companies? 

iii. Which assessment methods are necessary to measure the prevailing FS-culture of 

an organisation? 

iv. Which factors in the internal and external company environment influence an 

organisation’s prevailing FS-culture? 

v. Which factors in the external company environment could influence the prevailing 

FS-culture of companies operating in different countries? 
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To achieve our research objectives and to address the research questions, the research 

considered both theoretical concepts and practical analysis of the prevailing FS-culture in 

food processing organisations (Figure 1.7). Chapter 1 presents the general introduction, which 

provides the background to the study regarding food safety challenges, the need for FS-

culture research, concepts and theories, and outlines the research objectives. Chapter 2 

outlines determinants for conducting FS-culture research as identified through a critical 

literature review. The objective was to find commonalities in the national, organisational and 

safety culture literature and get an understanding of the state-of-the-art on FS-culture to 

identify aspects that could be used in elaborating FS-culture research. Next, Chapter 3 

assesses the prevailing FS-culture of an organisation using elements identified in the critical 

literature review. In addition, a mixed-methods approach was developed to assess an 

organisation’s FS-culture to capture the different facets (multidimensionality) of an 

organisation’s prevailing FS-culture. Subsequently a research framework was developed in 

Chapter 4 building on previous research. Moreover, the influence of the external company 

environment was assessed within the national context. Chapter 5 further explores the 

influence of the external company environment, specifically national values and food safety 

governance, on an organisation’s prevailing FS-culture from an intercontinental perspective. 

Finally, Chapter 6 presents the general discussion of the core findings from an integrated 

perspective, concluding remarks and recommendations for further research.  
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Figure 1.7 Thesis outline  
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Abstract 

Foodborne outbreaks continue to occur regardless of existing food safety measures indicating 

the shortcomings of these measures to assure food safety. This has led to the recognition of 

food safety culture as a key contributory factor to the food safety performance of food 

establishments. The aim of this paper is to identify determinants for conducting food safety 

culture research, using the systems approach as the underlying philosophy to guide the 

structured reconsideration of national, organisational and safety culture literature, in view of 

food safety. Food safety culture is complex and many interlinking factors are at play. The 

analysis of ‘culture’ literature showed that food safety culture research should acknowledge 

the impact of national culture, specify hierarchical level(s) (strategic, tactical, and 

operational), establish underlying mechanisms, and consider the company's food risks and 

context characteristics. Major elements to be considered in food safety culture research 

include organisational and administrative characteristics (i.e. food safety vision, 

communication, commitment, leadership, training), technical facilities/resources (i.e. food 

hygiene/safety tools, equipment, & facilities), employee characteristics (i.e. attitudes, 

knowledge, perceptions and risk awareness), group characteristics, crucial FSMS 

characteristics, and actual food safety performance. Methodological requirements for food 

safety culture research include use of the systems approach, measurable indicators, 

classification systems for differentiated assessment, and use of multiple methods to enhance 

research validity. The identified food safety culture research determinants provide an 

underpinned and transparent starting point to the common understanding and research of food 

safety culture. 
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2.1 Introduction 

Existing measures to secure flawless production of safe food products have proven to be 

insufficient by recurring foodborne outbreaks. This has resulted in a unanimous global 

objective and initiative within the food industry (Consumer Goods Forum (CGF), 2011) to 

adopt Food Safety Management Systems (FSMS), which have been extensively and markedly 

acknowledged as measures to assure food safety. Although the food industry, third party 

auditors and regulators have placed substantial effort on implementing (EC, 2004; FDA, 

2011; CFIA, 2012; Powell et al., 2013; Luning et al., 2015; Global Food Safety Initiative 

(GFSI), 2016) and improving FSMS, incidences of foodborne illnesses still continue to be 

reported (Rapid Alert System for Food & Feed, 2014; Crim et al., 2015).  

 

The continued occurrence of foodborne illnesses coupled with inconsistencies in food safety 

indicates the shortcomings of current FSMS, raising questions on the adequacy of these 

systems to fully guarantee food safety as evidenced by recent papers (e.g. Kirezieva et al., 

2013a; Onjong et al., 2014). The shortcomings could be because FSMS are elaborated 

differently in practice (FAO, 2007; Kirezieva et al., 2015b) and are not always well adapted to 

cope with the risks inherent to the companies’ context characteristics (Luning et al., 2011b; 

Kirezieva et al., 2013b). The shortcomings could also be attributed to neglecting the impact of 

different food safety enforcement philosophies and practices, which differently influence the 

implementation of and adherence to public and private standards and guidelines by the 

organisations (Pederson & Hernández, 2014; Kirezieva et al., 2015a). Moreover, due to 

globalisation, multiple national cultures often exist in organisations, which increases the 

complexity of the organisation’s culture and could have a significant bearing on the 

effectiveness of FSMS (Pederson & Hernández, 2014).  

 

Above observations led to the supposition that food safety culture (FS-culture) might be 

contributing to food safety performance (Yiannas, 2009; Griffith et al., 2010b; Ungku 

Fatimah et al., 2014a). Evidence presented from a number of industries (e.g. Pennington, 

2009; Powell et al., 2011) suggested that an organisation’s FS-culture is an “emerging risk 

factor” (Griffith et al., 2010b; CGF, 2011) when inadequate, and that there is a link between 

food safety and the prevailing FS-culture (Powell et al., 2011; Ijabadeniyi, 2013; Ungku 

Fatimah et al., 2014b). The most cited cases of John Tudor & Sons, Maple Leaf Foods Inc. 

and the Peanut Corporation of America, in which foodborne illness outbreaks were attributed 

to the existence of a poor FS-culture stress the importance of FS-culture (e.g. Powell et al., 
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2011; Ijabadeniyi, 2013). To achieve a good food safety performance organisations therefore 

need to have a well-elaborated FSMS and a positive FS-culture in place (Powell et al., 2011; 

De Boeck et al., 2015). Food industries have thus taken a profound interest in the concept of 

FS-culture to reduce the potential for food safety failures (Yiannas, 2009; Griffith et al., 

2010a; CGF, 2011). However, the FS-culture concept is still built on limited conceptual 

foundations and has been far less investigated compared to organisational and safety culture 

(Griffith et al., 2010a; Ungku Fatimah et al., 2014a). 

 

Recent studies developed tools to measure FS-culture (e.g. Wright et al., 2012; Ungku 

Fatimah et al., 2014a; De Boeck et al., 2015), maturity models (Jespersen et al., 2016) and FS-

culture concepts (Taylor, 2011). However, the studies used differing approaches and concepts 

from various disciplines (e.g. Griffith et al., 2010b; Taylor, 2011; Jespersen et al., 2016). The 

aim of this study is therefore to identify the determinants for conducting food safety culture 

research, using the systems approach as the underlying philosophy to guide the structured 

reconsideration of national, organisational and safety culture literature as presented in Figure 

2.1 and sections 2.3-7. National culture literature is discussed first to set the context and 

elaborate its role in organisational, safety and FS-culture. Organisational culture literature is 

discussed to provide a deeper understanding of culture concepts. Safety culture literature is 

examined to provide insight in typical safety related issues in high risk fields. FSMS 

principles are described since they are crucial to the existence of a positive FS-culture (Powell 

et al., 2011). An evaluation of current FS-culture concepts provides an overview of the current 

understanding of FS-culture and its role in food safety performance. The paper concludes with 

research recommendations. 

 

2.2 Approach and literature search strategy 

2.2.1 Approach  

The systems approach was used to position food safety culture (Figure 2.1) and to guide the 

literature reconsideration in the different ‘culture’ research fields with the intention to identify 

the “determinants” (Table 2.4) for conducting FS-culture research.  
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Figure 2.1 Proposed positioning of food safety culture from a systems perspective 

(adapted from Luning & Marcelis, 2007).  

The arrows in the figure show the direction of influence. The figure shows that national culture is the 
overarching culture and that FS-culture can be analysed at both the company and national level. 

 

The systems approach is a structured way to study the interdependence and relationships of 

system components (Arnold & Wade, 2015), and recognises the synergy of elements in 

systems and the hierarchy of systems where subsystems participate in a bigger hierarchy of 

systems (Skyttner, 2005). The approach transcends and links numerous disciplines (Arnold & 

Wade, 2015). Figure 2.1 presents the proposed positioning of FS-culture and the possible 

interplay between the broad national level (national culture), and the company level 

(organisational culture, FSMS, food production system and food safety output), in view of 

food safety. This positioning is derived from the food quality functions model, which 

identifies functions that contribute to the realisation of a desirable product output (Luning & 

Marcelis, 2007) and gives insight into components we propose to be interlinked when 

researching FS-culture and its relationship with food safety performance.  

 



Chapter 2

26

Chapter 2 

24 

It is important to note that the figure is a simplified presentation to enable conceptualisation of 

the proposed positioning of FS-culture. The reality is more complex as many organisations 

are multinational, are located in multiple geographical locations, and are confronted with 

different internal and external influences (e.g. operational characteristics, sector or market 

requirements).  

 

2.2.2 Literature search strategy and results  

A literature search was conducted in EBSCOhost and Thomson Reuters Web of Science 

platforms, Google Scholar and the Elsevier-Scopus database using the following keywords: 

national culture, organisational culture, organisation performance, safety culture, safety 

performance, food safety culture, culture of food safety and food safety management 

system(s). The search strategy (Figure 2.2) comprised the following inclusion criteria: (i) 

articles published in English, with preference for peer-reviewed articles, (ii) scope of the 

study, (iii) national, organisational and safety culture articles from 1990 onwards to obtain 

fairly recent articles and FS-culture articles spanning all years since there are limited studies.  
 

 
 

Figure 2.2 Data collection process based on searches in EBSCOhost, Thomson 

Reuters Web of Science, Elsevier-Scopus and Google Scholar 
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Titles and abstracts of retrieved articles were reviewed and screened for relevance based on 

whether articles covered the research objective and the inclusion criteria. If the abstracts 

provided insufficient information, the whole article was scanned and in some instances, cross-

referenced articles were manually searched for. In other instances, selected keywords yielded 

broader, irrelevant publications, for example, for FS-culture, articles only focusing on 

microbiology were obtained. Upon careful consideration of the keywords and implications 

thereof, quotation marks were used to search for phrases and Boolean operators AND, OR 

used to obtain pertinent information. Full versions of the selected articles were screened to 

obtain useful articles based on the following criteria: national culture articles had to focus on 

Hofstede’s cultural dimensions in organisations, organisational, safety and food safety culture 

on definitions, scope, classification levels, elements, and measurable indicators. The search 

results are shown in Figure 2.2 and the findings are presented in sections 2.3-7. 

 

2.3 National culture and its relationship with organisational culture 

In general, culture is defined for a group of people and it is what differentiates one group from 

another (Ogbonna, 1992). At national level, culture is that “which distinguishes members of 

one group (nation/society) from those of another” (Hofstede et al., 2010). Table 2.1 shows 

key national culture definitions and key aspects derived from national culture studies that 

could be essential in FS-culture research. Existing studies acknowledge national culture as 

part of an organisation’s context that influences how organisations operate and perform 

(Figure 2.1) (Lok & Crawford, 2004; Havold, 2007; Burke et al., 2008; Mearns & Yule, 

2009). This is because individuals bring values adopted from their national cultures to the 

workplace, which through socialisation (Mearns & Yule, 2009) influence the workplace 

culture (Newman & Nollen, 1996; Havold, 2007; Burke et al., 2008; Mearns & Yule, 2009; 

Seymen & Bolat, 2010). The extent to which individual values are influenced by the national 

culture and how well these values fit with the workplace culture could pose differences on the 

performance of organisations in different countries (Newman & Nollen, 1996; Lok & 

Crawford, 2004).  

 

To assess national differences in values, Hofstede defined six cultural dimensions (Table 2.1) 

(Hofstede et al., 2010). The first dimension, power distance distinguishes between high power 

distance cultures where decision-making is centralised and employees are barely involved in 

decision making (are expected to do “what the boss says should be done”) (Nakata & 

Sivakumar, 1996) and low power distance cultures where decision-making is decentralised 



Chapter 2

28

Chapter 2 

26 

and employees expect to be consulted (Hofstede et al., 2010). The second dimension focuses 

on individualism vs collectivism and distinguishes individualistic cultures where people are 

expected to look after their self-interests and achievement is based on personal merit rather 

than on group effort, and collectivistic cultures where group interests prevail over individuals’ 

(Hofstede et al., 2010).  
 

Table 2.1: Key aspects derived from national culture literature essential to establish 
food safety culture research determinants 

  Definitions/Key aspects  References 
Definition
(s) 

• “Central organising principle of employees' understanding of work, their 
approach to it, and the way in which they expect to be treated” 

• “Profound beliefs, values and practices shared by the vast majority of 
people belonging to a certain nation and are reflected in the ways people 
behave at school, in the family, on the job, etc., and they are reinforced by 
national laws and governmental policies with respect to family life, 
business, etc.” 

• “Collective programming of the mind that distinguishes the members of 
one group or category of people from others”  

• “Collective mental programming specific to inhabitants of a particular 
geographic region” 

• Newman & Nollen, 1996 
 

• Van Oudenhoven, 2001 
 

 

• Hofstede et al., 2010 
 

• Casey et al., 2015 

Key 
aspects 

• National culture shapes an organisation’s culture.  • Newman & Nollen, 1996;  
Mearns & Yule, 2009; Seymen 
& Bolat, 2010; Starren et al., 
2013; Casey et al., 2015 

• Hofstede defined six cultural dimensions that differentiate national 
cultures:  

- power distance 
- individualism vs collectivism  
- masculinity vs femininity 
- uncertainty avoidance 
- long vs short term orientation  
- indulgence vs restraint  

• Hofstede et al., 2010 
 
 
 
 
 
 
  

• Cultural dimensions influence:  
- risk and safety perceptions 
- values and attitudes of personnel in organisations 
- management commitment and employees’ participation 
- risk taking behaviour 
- safety management systems  
- organisational safety performance  

• Newman & Nollen, 1996; Van 
Oudenhoven, 2001; Havold, 
2007; Mearns & Yule, 2009; 
Seymen & Bolat, 2010; Lu et 
al., 2012; Starren et al., 2013; 
Casey et al., 2015 

 

The third dimension is masculinity vs femininity where masculine cultures have people that 

are assertive and are unlikely to assist others unless they get credit, whereas in feminine 

cultures people assist others and value relationships and other people over material success 

(Hofstede et al., 2010). For uncertainty avoidance, individuals in a culture high in uncertainty 

avoidance are expressive and avoid ambiguous situations, whereas individuals in low 
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uncertainty avoidance cultures are less expressive and feel secure (Hofstede et al., 2010). The 

fifth dimension is long vs short-term orientation where long-term oriented cultures are 

typified by patience, long-term goals and future rewards, and short-term oriented cultures 

focus on prevailing issues (Hofstede et al., 2010). The sixth dimension is indulgence versus 

restraint where indulgent cultures are typified by free gratification, whereas restraint cultures 

are typified by supressed gratification (self-control) regulated by social norms (Hofstede et 

al., 2010). These dimensions have been extensively used as they are comprehensive, relevant, 

acceptable and convenient when assessing the role of national culture in organisational/safety 

culture and safety performance (e.g. Newman & Nollen, 1996; Van Oudenhoven, 2001; 

Mearns & Yule, 2009; Seymen & Bolat, 2010).  

 

From a food safety perspective, Wallace (2009) and Taylor (2011) proposed that the 

dimensions could potentially influence the effectiveness of FSMS and the organisation’s FS-

culture. For example, both studies suggested that in individualistic cultures, personnel prefer 

individual recognition for their effort and in collectivistic cultures, personnel strive to achieve 

food safety goals by working together as a team. Wallace (2009) hypothesised that personnel 

in feminine cultures are likely to assist each other to achieve food safety requirements and in 

masculine cultures, personnel focus on getting the job done. Furthermore, in low uncertainty 

avoidance cultures, personnel are “more receptive of new ideas and will likely take on new 

responsibilities” and organisations in long-term oriented cultures focus on having well 

established and comprehensive food safety policies/systems (Wallace, 2009). In short-term 

oriented cultures organisations may provide temporary measures to address food safety 

concerns (Taylor, 2011). 

 

In addition to the cultural dimensions, national cultural differences are observed in a country’s 

food safety governance philosophy, strategies and practices (e.g. legislation, public and 

private standards, and enforcement practices) (Kirezieva et al., 2015a). Food safety 

governance is aimed at assuring organisation’s compliance to food regulations and standards 

and influences the organisation’s FSMS (Rouvière & Caswell, 2012; Kirezieva et al., 2015a) 

and FS-culture depending on the positioning of the country on the cultural dimensions scores. 

For example, some countries have enforcement practices that are reactive (punitive) and 

others have proactive approaches (preventive). Some countries have legislation in place (e.g. 

EC, 2004; FDA, 2011; CFIA, 2012) whilst others do not have/have outdated legislation 

(FAO, 2007; Kussaga et al., 2014a). Countries can have different enforcement strategies, 
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which can vary from self-regulation to direct command and regulation from the government 

and enforcement philosophies that are either systematic or facilitative (Kirezieva et al., 

2015a). This observation could be a result of and explain differences in national cultures 

towards food safety. 

 

Moreover, with globalisation, companies are increasingly becoming multinational thus 

increasing the complexity of an organisation’s culture (Van Oudenhoven, 2001; Seymen & 

Bolat, 2010). These companies are confronted with multiple national cultures in their daily 

operations. An understanding of the culture where the company operates and the differences 

in culture of the members in the organisation is required in order to apply the appropriate 

research approach to the individuals in the firm and to the cultural context the organisation 

operates in (Ghemawat & Reiche, 2011). In this paper, we point out the need to take into 

account national cultural differences (cultural dimensions and food safety governance) when 

conducting organisational culture/ FS-culture research. Understanding these cultural 

differences enable the right research approach to be taken because an approach which is 

effective in one culture might not be effective in another culture due to differences in risk and 

safety perceptions, management/leadership style, values and attitudes, to mention a few 

(Ghemawat & Reiche, 2011).  

 

2.4 Key aspects of organisational culture useful in FS-culture research 

In organisations, culture is that which distinguishes organisations and shapes them into what 

they are (Ashkanasy et al., 2000). Schein, (2010), one of the principal experts in 

organisational culture (e.g. Denison, 1997) defines organisational culture as “a pattern of 

shared basic assumptions that the group learned as it solved its problems of external 

adaptation and internal integration, that has worked well enough to be considered valid and, 

therefore, to be taught to new members as the correct way you perceive, think, and feel in 

relation to those problems”. Schein’s work has been commonly used as a theoretical 

foundation to characterise organisational culture in various researches (e.g. Bloor, 1999; 

Balmer & Wilson, 2001; Martins & Terblanche, 2003). 

 

As expressed in Figure 2.1, organisational culture is shaped by national culture (Seymen & 

Bolat, 2010), thus it differs within an organisation (multinationals), within a country and from 

country to country (Van Oudenhoven, 2001). Table 2 shows key organisational culture 

definitions and aspects, which permeate organisational culture literature that would be useful 
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in FS-culture research. When describing organisational culture, two distinct approaches 

(functionalist and interpretive) are predominantly used. The functionalist approach assumes 

organisational culture as the ideal an organisation must achieve and describes what an 

organisation “has” (tangible) (e.g. policies, procedures and structures). The interpretive 

approach assumes organisational culture as an emergent social entity and describes what an 

organisation “is” (intangible) (e.g. shared beliefs, assumptions, values, and attitudes) (Davies 

et al., 2000; Glendon & Stanton, 2000). Most studies (Table 2) implicitly imply what an 

organisation is. To understand organisational culture both approaches should be synthesised 

as what an organisation “is” assists in understanding the organisation and helps to provide 

appropriate and specific interventions in positively changing what an organisation “has” (De 

Witte & van Muijen, 1999; Davies et al., 2000; Maull et al., 2001). Moreover, both 

approaches help in understanding organisational culture and its subcomponents.  

 

When describing an organisation’s culture, key elements found in literature are values, 

assumptions, beliefs, artefacts, and symbols. Theoretically, values, assumptions, and beliefs, 

assist in understanding an organisation’s culture but because they are intangible, they are 

difficult to assess empirically and are of little value when evaluating an organisation’s 

prevailing culture. However, these values, assumptions and beliefs can be indirectly 

deciphered through tangible and observable manifestations (artefacts and symbols) such as 

layout of an organisation and protective clothing (Bloor, 1999; Martins & Terblanche, 2003; 

Schein, 2010). An example is that of values, which are presumed to be reflected in work 

practices (Hofstede, 2001; Van den Berg & Wilderom, 2004). To measure them and derive 

meaning, the values should be operationalised and work practices (perceived and actual) 

should be evaluated as they are more demonstrable (Van den Berg & Wilderom, 2004) and 

provide insight into the underlying values to execution of work activities in a certain manner.  

 

Organisational culture studies acknowledge the existence of different subcultures between and 

within organisations (e.g. Thompson et al., 1996; Davies et al., 2000). However, a dominant 

culture may exist and how this culture is expressed varies within different hierarchical levels, 

different departments and with cultural differences among employees (Thompson et al., 1996; 

Bloor, 1999; Cooper, 2000; Sadri & Lees, 2001). One department may value production over 

safety, profit over safety and vice versa. Likewise, senior management could have different 

priorities and cultures when compared to middle management and the operational level 

(Goffee & Jones, 1996). The dominant culture should therefore be evident, so that employees 
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identify with it, accept and embrace it (Sadri & Lees, 2001). This non-homogeneity and 

complexity of an organisation’s culture should be acknowledged. As such, a system approach 

is required to get an understanding of the prevailing culture. Moreover, based on 

organisational literature analysed, there is need to identify crucial elements, to use a 

triangulated methodology, to acknowledge the organisation’s context, and to establish the 

mechanisms with which an organisation’s culture influences personnel behaviour and the 

organisation’s performance when evaluating an organisation’s culture, and for meaningful FS-

culture research to be conducted.   

 

Table 2.2: Key aspects derived from organisational culture literature essential to establish 
food safety culture research determinants 

 Definitions/Key aspects  References 
Definitions  • “An outcome of how people relate and interact with one another”  

• “The sum total of the values, beliefs, and ideologies of the people who make up an 
organisation”  

• “Product of both group dynamics and internalised norms”  
• “The result of the interaction between the individual and organisational processes” 

• “An emergent property of that organisation’s constituent parts”  
• “The emergent result of the continuing negotiations about values, meanings and 

properties between the members of that organisation and its environment” 
• “Collective programming of the mind that distinguishes the members of one 

organisation from another”  
• “Expression of the values or social ideals and shared beliefs, which are manifest in 

the specialised language unique to each organisation and which are a product of the 
history and operational experience within the organisation”  

• “Deeply seated (often subconscious) values and beliefs shared by personnel in an 
organisation”  

• “Shared perceptions of organisational work practices within organisational units 
that may differ from other organisational units” 

• Goffee & Jones, 1996 
• Thompson et al., 

1996  
• Bloor, 1999  
• De Witte & van 

Muijen, 1999 
• Davies et al., 2000 
• Seel, 2000 
 
• Hofstede, 2001  

 
• Maull et al., 2001 

 
 

• Martins & 
Terblanche, 2003 

• Van den Berg & 
Wilderom, 2004 

Key aspects Organisational culture:  

 • is developed through socialisation  

  

• Goffee & Jones, 1996; 
Bloor, 1999;  
Balmer & Wilson, 
2001;  
Martins & Terblanche, 
2003;  
Clark, 2002; Alvesson, 
2012 

• includes multiple levels: 
- visible symbols and artefacts  
- underlying assumptions and values  

 

• Bloor, 1999; Davies et 
al., 2000;  
Balmer & Wilson, 
2001;  
Martins & Terblanche, 
2003;  
Alvesson, 2012 
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• can have multiple subcultures  • Goffee & Jones, 1996;  
Thompson et al., 1996; 
Bloor, 1999;  
Davies et al., 2000; 
Sadri & Lees, 2001;  
Clark, 2002 

• evolves over time 
 
 
 
 

• operates at different hierarchical levels (e.g. senior management, middle 
management, operational level) 

• Bloor, 1999; De Witte 
& van Muijen, 1999; 
Sadri & Lees, 2001; 
Balmer & Wilson, 
2001 

• Goffee & Jones, 1996 

• contributes to an organisation’s overall performance 

 

• influences employee behaviour 

• Sadri & Lees, 2001; 
Martins & Terblanche, 
2003; Alvesson, 2012 

• Line, 1999; Maull et 
al., 2001; Martins & 
Terblanche, 2003; Van 
den Berg & Wilderom, 
2004 

• encompasses: 

- shared values, attitudes, knowledge and perceptions  
 
 
 
 
 
 
 
 

- vision, leadership and management style, and communication system 
 
 
 
 
 

- availability of facilities and resources  
 

- organisation’s context factors (e.g. national culture) 

 
- Thompson et al., 1996; 

Hofstede, 1998;  
Bloor, 1999; Parker & 
Bradley, 2000; Maull 
et al., 2001; Sadri & 
Lees, 2001; Martins & 
Terblanche, 2003; Van 
den Berg & Wilderom, 
2004; Alvesson, 2012 

- De Witte & van 
Muijen, 1999; Bloor, 
1999; Sadri & Lees, 
2001; Balmer & 
Wilson, 2001; Martins 
& Terblanche, 2003 

- Martins & Terblanche, 
2003 

- Thompson et al., 1996; 
De Witte & van 
Muijen, 1999; Cooper; 
2000; Martins & 
Terblanche, 2003; Van 
den Berg & Wilderom, 
2004 

• needs both top-down and bottom-up approaches to change • De Witte & van 
Muijen, 1999 

• necessitates a system approach and use of a triangulated methodology • Hofstede, 1998; Bloor, 
1999; Martins & 
Terblanche, 2003 
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2.5 Safety culture and its relationship with safety performance  

As highlighted in Figure 2.1, safety culture is a subcomponent of organisational culture, 

which focuses on and influences the safety performance of an organisation (Cooper, 2000). It 

refers to individuals’, organisations’ (characteristics of an organisation’s arrangement e.g. 

procedures aimed at supporting personnel to appropriately execute work tasks) and work 

characteristics that influence safety (Cooper, 2000; Fernández-Muñiz et al., 2007; Luning & 

Marcelis, 2009) and provides “contextual cues” which affect the way employees behave 

(Morrow et al., 2014). These “contextual” cues could be whether; management “walks the 

talk”, a positive culture exists and safety is prioritised (Morrow et al., 2014).  

 

Table 2.3 presents key definitions and key aspects in safety culture research that could be 

essential in FS-culture research. Safety culture is commonly defined as a social phenomenon 

(Glendon & Stanton, 2000; Clarke, 2003), which focuses on human factors (Fleming & 

Lardner, 1999; Guldenmund, 2010; Morrow et al., 2014) and technical aspects are regarded 

separately from safety culture (Guldenmund, 2010). However, a system approach (Skyttner, 

2005), which considers human factors, technical aspects (INSAG, 1991; Reason, 1998; 

Cooper, 2000; Fernández-Muñiz et al., 2007) , the processing operations (as shown in Figure 

1), and the context within which an organisation operates should be adopted.  

 

Various studies developed safety culture classification levels, which range from simple (e.g. 

good/poor, negative/positive) (HSE, 1999; Wiegmann et al., 2004) to comprehensive (e.g. a 

five stage classification: pathological, reactive, calculative, proactive and generative) safety 

culture (Parker et al., 2006; Hudson, 2007). The levels enable organisations to evaluate their 

prevailing safety culture and to implement appropriate interventions (Fleming, 2000; Foster & 

Hoult, 2013). However, different parts of an organisation could possibly have different levels 

of culture at the same time (Fleming & Lardner, 1999), which pose hurdles if an overall safety 

culture is to be established and if generic interventions are to be applied.  

 

Understanding the crucial safety culture elements and defining measurable indicators is 

necessary to evaluate the prevailing safety culture. Common safety culture elements have 

been identified despite variations in wording. However, large variations are found in existing 

indicators (e.g. Singla et al., 2006; Wiegmann et al., 2004) posing challenges in synthesising 

indicators most suitable to measure safety culture. Moreover, most indicators do not clearly 

define what is being measured and do not clearly show how their assessment can depict safety 



Determinants for conducting food safety culture research

35

Chapter 2 

33 

culture (Fleming & Lardner, 1999) creating the need to formulate indicators, which give a 

true reflection of the prevailing safety culture.  

 

Ultimately, the goal for assessing safety culture is to give an indication of and to improve the 

organisation’s safety performance (Morrow et al., 2014). Nevertheless, mixed reactions on the 

link between safety culture and safety performance exist (Mearns & Flin, 1999; Morrow et al., 

2014). However, Morrow et al. (2014), found a statistically significant correlation between 

safety culture, actual and self-reported behaviours and an organisation’s safety performance, 

when measured concurrently and argued that clear-cut safety performance indicators are 

useful to measure safety performance. Various authors also proposed that a positive safety 

culture results in better employee and organisational performance (Fleming, 2000; Wiegmann 

et al., 2004; Parker et al., 2006; Fernández-Muñiz et al., 2007). It is therefore imperative to 

investigate the correlation of an organisation’s safety culture with safety performance. 

However, this correlation is dependent upon how safety performance is defined, how and 

when safety culture and safety performance are measured, aspects of safety culture measured 

(Morrow et al., 2014), and the organisation’s context and safety management system (Cooper, 

2000; HSE, 2005). As such, the mechanisms with which safety culture relates to safety 

performance should be clear if a relationship between safety culture and safety performance is 

to be inferred. Since safety culture has been well investigated in other high risk fields such as 

occupational health and safety (e.g. HSE, 1999; Halligan & Zecevic, 2011) and used as a 

basis for studying FS-culture (Griffith et al., 2010b) key safety culture aspects (Table 2.3) are 

highly useful to establish determinants for FS-culture research.  
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2.6 Food Safety Management Systems and food safety culture 

Food safety management systems are defined in this study as “that part of a company's quality 

management system that is specifically aimed at controlling and ensuring that food safety 

requirements are met” (Luning & Marcelis, 2009b; Jacxsens et al., 2010). Such systems are 

based on multiple public and private standards and are an important tool in realising safe and 

reliable food products. A FSMS can range from basic to comprehensive (FAO, 2007, Luning 

et al., 2008; Luning et al., 2009b), and from “end-of-pipeline” (reactive) approaches (as is 

evident in many transitioning countries) to “prevention-oriented” (proactive) approaches as is 

within the EU (Pederson & Hernández, 2014; Luning et al., 2015) and Canada (e.g. the food 

safety enhancement program) (CFIA, 2014). For instance, food safety concerns in some 

transitioning countries are insufficiently addressed and enforced, multiple food safety control 

systems exist, and proper scientific risk assessments are lacking (e.g. FAO, 2007; Kussaga et 

al., 2014a) . In comparison, FSMS within the EU, Canada and the USA, are comprehensive 

and are a legal requirement (EC, 2004; FDA, 2011; CFIA, 2012).  

 

At organisational level, a challenge faced by companies is on translating requirements of the 

public/private standards, and tailoring them for the company’s specific context and production 

circumstances to assure food safety (FAO, 2007; Luning et al., 2011b; Sampers et al., 2012; 

Kirezieva et al., 2013b). FSMS are therefore elaborated differently within each organisation 

leaving room for “self-regulation” (Sampers et al., 2012; Kirezieva et al., 2015a). Moreover, 

the FSMS are enforced differently due to the different requirements of the public and private 

certification schemes. How the FSMS are elaborated and enforced results in variable 

performance of the implemented system (Sampers et al., 2012; Kirezieva et al., 2015a). 

However, De Boeck et al. (2015), emphasised that a “well elaborated and fit for purpose 

FSMS does not always guarantee the highest level of food safety and a stable food safety 

output”. This is because other FS-culture factors (e.g. enabling conditions such as 

technological advancement, legal frameworks), actual employee behaviour, and other 

technological and managerial conditions within the establishment could influence the system 

safety output as well (FAO, 2007; Sawe et al., 2014). Furthermore, the character or status of 

an implemented FSMS is rooted in the prevailing FS-culture and a good FS-culture is key to 

the effectiveness of FSMS (Powell et al., 2011; Hayburn, 2014). The actual effectiveness is 

reflected in the ultimate system output i.e. safe and reliable foods (Sampers et al., 2010; 

Luning et al., 2011a). As such FS-culture research should consider FSMS characteristics and 
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the concurrent analysis of food safety performance to understand the role of FS-culture on the 

system output.  

 

2.7 Current understanding of food safety culture  

FS-culture is a subcomponent of organisational culture that focuses on food safety and should 

be the dominating culture in food establishments (Yiannas, 2009; Griffith et al., 2010b; 

Powell et al., 2011; Ungku Fatimah et al., 2014b). Although no common definition has been 

established, Griffith et al. (2010b) defines FS-culture as the “aggregation of the prevailing 

constant learned shared attitudes, values and beliefs contributing to the hygiene behaviours 

used within a particular food handling environment”. Various studies view FS-culture as how 

a group or an organisation handles food safety issues and considers the system as a whole 

(Yiannas, 2009; Powell et al., 2011). Studies therefore analyse behaviours that are 

demonstrated/practiced by employees (Nickell & Hinsz, 2011; Wright et al., 2012; De Boeck 

et al., 2016), individual characteristics (e.g. values, attitudes, perceptions) (Griffith et al., 

2010b; Ungku Fatimah et al., 2014b; Taylor et al., 2015), group characteristics (alignment in 

values, shared perceptions) (Powell et al., 2011) and the system output (e.g. De Boeck et al., 

2015; De Boeck et al., 2016). 

 

FS-culture studies identified common elements, which permeate FS-culture research. These 

elements include leadership, commitment, knowledge, training/competence, risk awareness, 

perceptions, employee confidence, management systems, employee involvement, 

accountability, communication, work pressure, environmental factors (e.g. infrastructure, 

equipment, tools), values and behaviour (e.g. Yiannas, 2009; Ball et al., 2010; Ungku Fatimah 

et al., 2014b; De Boeck et al., 2015). These elements are interdependent (Taylor, 2011; 

Wright et al., 2012). A few studies (e.g. Wright et al., 2012; De Boeck et al., 2015) 

established indicators, which aim to outline the extent/degree to which a given element 

reflects FS-culture. Limited research suggested classification levels, which range from a 

negative to a positive FS-culture and indicate the level of maturity of the FS-culture (e.g. 

Wright et al., 2012). However, no research has evaluated whether FS-culture evolves through 

these levels. Jespersen et al. (2016) further developed a behaviour-based food safety maturity 

model, which measures the status of an organisation’s FS-culture, and according to the 

authors, needs further validation.  
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In overall, FS-culture studies acknowledge the use of different disciplines to study FS-culture 

(e.g. Taylor, 2011; Jespersen et al., 2016). An analysis of existing FS-culture literature 

revealed the need to define key determinants required for conducting FS-culture research, if 

FS-culture research is to realise its potential.  

 

2.8 Overall discussion  

Analysis of existing literature revealed that FS-culture research is still fragmented and 

unsystematic and that there is need to establish a systematic way to conduct FS-culture 

research. By synthesising the findings from the literature reconsideration, we proposed FS-

culture research determinants, listed in Table 2.4, with the effort to provide a foundation upon 

which FS-culture research can be built.  

 

Table 2.4: Proposed determinants of food safety culture research  
Proposed determinants to be taken into account in FS-culture research 
FS-culture research should: 

• acknowledge the national culture that an organisation operates in and the national cultures of the members in the 
organisations 

• acknowledge that FS-culture influences food handler behaviour, which in turn influences the food safety 
performance of the organisation; focus on understanding the mechanisms  

• recognise that FS-culture assessments should be adapted to the company’s food risks and context  

• recognise the hierarchical levels and FS-culture scopes that exist in organisations; food safety tasks and 
responsibilities differ at strategic, tactical and operational level  

• include crucial elements in FS-culture assessments:  
- employee characteristics, which include attitudes, perceptions, knowledge, risk awareness 

- group characteristics, which include analysis of shared perceptions 

- organisational and administrative characteristics, which include food safety vision, leadership, 
commitment, communication style, food safety/hygiene procedures, training, work pressure 

- technical/technological facilities/resources, which include personal hygiene facilities, zoning, food safety 
and hygiene tools, equipment and facilities, sanitation, and maintenance 

- food safety management system characteristics; design and assurance of crucial controls 

• methodologically assess FS-culture by: 
- using a systems approach; acknowledging the various sub-systems and the interlinks 
- using indicators that focus on crucial aspects to be measured 
- developing a classification system to enable differentiated assessment of the prevailing FS-culture 
- using multiple methods (triangulated methodology) to enhance assessment validity 

• measure the prevailing FS-culture since FS-culture evolves over time. 
• measure FS-culture elements and actual food safety performance concurrently 
• include evaluation of demographic variables 

 

Current FS-culture research does not yet consider the national culture. FS-culture research 

therefore needs to investigate the influence of national culture on the prevailing FS-culture 
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and should establish relevant national culture elements and their mechanisms of influence on 

the prevailing FS-culture. Moreover, to be able to generalise on what constitutes a good FS-

culture, there is need to address the fit of the FS-culture research strategies within different 

national cultures, since different cultures require different approaches, and different research 

tools are effective in different cultures/environments. We acknowledge that national culture is 

not the only context factor and that other external drivers such as sector values, 

customer/market requirements, economic climate and shareholder risks, influence an 

organisation’s FS-culture, and research should be done on how these drivers affect an 

organisation’s FS-culture. 

 

 Furthermore, FS-culture research needs to recognise and be specific to the hierarchical 

level(s) (e.g. the strategic, tactical and operational) being evaluated because personnel 

working at these levels are confronted with different food safety/hygiene tasks, 

responsibilities and decisions. For example, top management is responsible for defining the 

food safety vision, policy, and strategies and they decide on resource investments; quality 

assurance managers are responsible for designing, implementing and maintaining the FSMS; 

the shop floor, operators need to comply with food safety and hygiene procedures and rules. 

Actual decisions and behaviours at all levels contribute differently to actual product safety. 

Moreover, the evaluation (what and how should be measured?) of FS-culture and type of 

interventions that are applied will differ with the hierarchical level.  

 

As emphasised in safety culture studies (e.g. Halligan & Zecevic, 2011), FS-culture research 

should consider the company’s food production context (also shown in Figure 2.1). This is 

because different products put different demands on an organisation’s FS-culture depending 

on the production processes, company environment characteristics, and vulnerability of 

products to contamination. As such, FS-culture research should be adapted to the 

organisation’s food risks and context characteristics rather than making sweeping 

generalisations across all food establishments. Although current FS-culture research addresses 

multiple FS-culture elements and acknowledges the interdependence of the elements, the 

possible causal relationships between the elements are not yet explicit. Moreover, the 

mechanisms with which FS-culture influences personnel behaviour and food safety 

performance, and whether and how FSMS reflect/influence the FS-culture of the organisation 

is not yet clear. In the available literature, considerable variance was found on current 

indicators. The indicators should clearly show how they depict an organisation’s FS-culture. 



Chapter 2

42

Chapter 2 

40 

Moreover, the indicators should focus on the crucial aspects in the given context and must be 

evaluated (validated) on how well they give a measure of the prevailing FS-culture and food 

safety performance of the organisation, in view of the organisational hierarchical level being 

evaluated. Griffith (2013) suggested that indicators should be formulated in a way that they 

give a measure of how much food safety is prioritised, embedded, practiced, and shared 

among the staff.  

 

This reconsideration revealed that culture evolves over time; is time-dependent. For this 

reason, FS-culture research should analyse the prevailing FS-culture, and this should be 

measured periodically. Research methodologies should therefore enable a structured analysis 

and a differentiated assessment of the prevailing FS-culture. As such, classification levels 

should be included in FS-culture research to enable a proper evaluation of the prevailing FS-

culture and to establish specific interventions/roadmaps to improve an organisation’s FS-

culture. The levels should specify the scope, and the organisation’s hierarchical level being 

evaluated. Furthermore, demographic variables (e.g. age, experience, qualifications) should be 

included in FS-culture research as they are part of the organisation’s context that shapes an 

organisation’s FS-culture. The literature analysed in this paper converges to the same message 

that a systems approach is necessary and should be adopted as it offers a holistic approach to 

FS-culture research and to the evaluation of the interaction, interdependence and 

interrelationships between FS-culture research elements. 
 

2.9 Conclusion and research recommendations 

This study derived key aspects from national, organisational and safety culture, and FSMS 

needed to identify the “determinants” for conducting FS-culture (Figure 2.1) research by 

drawing lessons from existing literature (synthesised in tables 2.1-3). Against the background 

of Figure 1, the study discussed the positioning of FS-culture within different disciplines 

resulting in the establishment of FS-culture research determinants from a broad, overall 

viewpoint. Major elements to consider in FS-culture research include organisational and 

administrative characteristics, technical facilities/resources, employee characteristics, group 

characteristics, crucial FSMS characteristics, and actual food safety performance (Table 2.4), 

with a focus on understanding the underlying relationships and mechanisms. Furthermore, the 

impact of national culture, the influence of a company’s food risks and other context 

characteristics, and the hierarchical level(s) should be considered. Methodological 

requirements for FS-culture research should encompass the use of a systems approach, 
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definition of measurable indicators, development of classification systems, and the use of a 

triangulated methodology. Further research will focus on developing a comprehensive 

diagnostic tool, including indicators and assessment grids to enable differentiated assessment 

of the prevailing FS-culture. We acknowledge that the list of FS-culture research determinants 

is not complete and further research could build up on these determinants. Further research 

also needs to identify internal and external drivers/triggers, which influence the prevailing FS-

culture. However, the complexity of FS-culture and its context specificity is acknowledged 

and makes it a challenging task to capture pertinent aspects with a “manageable assessment 

instrument” (Ungku Fatimah et al., 2014a). Moreover, reaching a consensus on the definition, 

elements, indicators, classifications, methodology and on what implies FS-culture is still a 

challenge. However, having the established FS-culture research determinants could bring 

clarity in FS-culture research and provide a useful starting point to the common understanding 

and research of FS-culture. 
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Abstract 
Food safety challenges are a global concern especially in emerging economies, which are in 

the midst of developmental changes. The challenges are directly or indirectly related to the 

behaviour and decision-making of personnel, and to an organisation's food safety culture. This 

study evaluated the prevailing food safety culture in three Zimbabwean dairy companies of 

different size (multinational, large and medium) using a comprehensive mixed-methods 

approach. Four key elements were assessed, namely enabling conditions, employee 

characteristics, actual behaviour and microbial safety performance. Card-aided interviews 

provided data on enabling conditions, and questionnaires and storytelling on employee 

characteristics. Observations and microbial analysis assessed actual behaviour and microbial 

safety performance, respectively. The multinational company demonstrated a more proactive 

food safety culture compared to the other companies, which operated at an active level as 

exhibited by multiple inconsistencies in the enabling conditions and compliance behaviour. 

The large company had a moderate microbial safety performance even though it operated in a 

potentially risky situation, which could have been mitigated by the food safety management 

system. The medium-sized company had a poor microbial safety performance likely related to 

noncompliance with sanitation requirements, negative attitudes towards personal hygiene and 

an ambivalent attitude towards sanitation. Our study demonstrated the ability of the mixed-

methods approach to assess and distinguish an organisation's prevailing food safety culture 

into identified classification levels (reactive, active, proactive). Specifically, storytelling 

elicited respondents to share stories, which reflected the food safety and hygiene control 

attitudes. 
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3.1 Introduction 

Food safety is a global concern; the World Health Organisation (WHO) estimates that each 

year 600 million foodborne illness incidences occur worldwide (WHO, 2015). The highest 

burden of foodborne illnesses per population is in transitioning countries, particularly in 

Africa (WHO, 2015), as evidenced by inconsistent food safety (FAO, 2007; Kussaga et al., 

2014a). Kussaga et al. (2014a) reported that 83% of the microbial cases, including dairy 

products, reported in African countries, exceed microbiological limits. This is worrisome 

since dairy products significantly contribute to the human diet and are consumed by all 

population groups (Chimboza & Mutandwa, 2007; Papademas & Bintsis, 2010). Additionally, 

dairy products are easily perishable (Demirbas et al., 2009) and are highly vulnerable to 

contamination (Chimuti et al., 2016; Papademas & Bintsis, 2010). Therefore, the food 

industry and regulators are putting significant efforts on improving food safety management 

systems (FSMS) and food safety performance (Consumer Goods Forum (CGF), 2011; 

Kussaga et al., 2014a) in the dairy industry. However, FSMS are not always effective, as 

demonstrated by recurring food safety problems (e.g. Chimuti et al., 2016).  

 

In transitioning countries such as Zimbabwe, deficiencies in food safety performance of dairy 

processing organisations have been attributed to outdated and/or poorly designed equipment, 

inadequate sanitation programs, restricted personal hygiene, unskilled/semi-skilled 

employees, and contaminated packaging material (Chimuti et al., 2016; Kussaga et al., 2014a; 

Macheka et al., 2013; Zimbabwe Economic Policy And Research Unit, 2014). These 

deficiences have been linked to an insufficient food safety culture (FS-culture) (Pennington, 

2009) and are directly or indirectly related to decisions made by individuals in an 

organisation.  

 

The role of individuals in food safety/FS-culture has been argued by various authors (e.g. De 

Boeck et al., 2017; Griffith, 2006). Individual characteristics (Griffith et al., 2010a; Fatimah et 

al., 2014b; Nyarugwe et al., 2016) influence decision-making behaviour and actual food 

safety practices (e.g. De Boeck et al., 2017; Pacholewicz et al., 2016; Sanny et al., 2010). 

Human behaviour contributes to food safety (De Boeck et al., 2015; Griffith et al., 2010b; 

Griffith, 2006) and has warranted the use and application of psychological models, 

behavioural frameworks and systems approaches, to assess and improve food safety (e.g. De 

Boeck et al., 2017; Griffith, 2006; Jespersen et al., 2016; Luning & Marcelis, 2006, 2009a; 

Taylor, 2011).  
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Griffith et al. (2010b) defined FS-culture as “shared attitudes, values and beliefs towards food 

safety behaviours that are routinely demonstrated in food establishments”. FS-culture 

research, therefore, requires integrated analysis of personal/individual characteristics, 

organisational standards, practices/behaviour, FSMS and the context an organisation operates 

in (De Boeck et al., 2016; Griffith, 2006; Luning et al., 2011b; Nyarugwe et al., 2016; Powell 

et al., 2011). Since several elements are interlinked, using multiple methods in FS-culture 

assessments could enhance research validity (Nyarugwe et al., 2016).This study aims to get an 

insight into the prevailing (FS-culture) of dairy organisations in an emerging economy in view 

of their context characteristics using a mixed-methods approach. 
 

3.2 Material and Methods  

3.2.1 Elements used for assessing prevailing FS-culture 

Four key elements (microbiological safety performance, actual behaviour, technological and 

organisational enabling conditions, and employee characteristics) were identified to 

systematically analyse an organisation’s prevailing FS-culture. The elements were derived 

from previously validated organisational, safety and FS-culture studies (e.g. De Boeck et al., 

2015; Fatimah et al., 2014b; Fleming, 2000; Glendon & Stanton, 2000; Griffith et al., 2010a) 

based on a review done by Nyarugwe et al. (2016), and have been pretested in dairy 

companies in an explorative study (Nyarugwe, 2013).  

 

The techno-managerial approach, i.e. concurrent analysis of technological and managerial 

factors (Luning & Marcelis, 2006, 2009a), was used as a principal research approach. De 

Boeck et al., (2015) also distinguished two routes; the techno-managerial route (FSMS and 

organisation’s context) and the human route (i.e. employees' shared perception of leadership, 

commitment, communication, resources and risk awareness). These routes provide a basis for 

FS-culture assessment and are considered to influence food safety behaviour and the 

microbial output (De Boeck et al., 2017).  

 

Microbiological safety performance reflects the actual food safety performance as previously 

described by Jacxsens et al. (2010) and could be influenced by an organisation’s FS-culture as 

demonstrated by De Boeck et al. (2016). Actual behaviour defines the actual execution of 

work practices (Van den Berg & Wilderom, 2004) and is an outcome and reflection of the 

prevailing FS-culture. Enabling conditions are situational aspects of the system’s environment 

aimed at supporting (when appropriate) personnel to appropriately execute work tasks. Both 
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organisational and technological enabling conditions are interrelated and can be positive 

(support) or negative (hinder) employees to appropriately execute food safety or hygiene 

control tasks (Clayton et al., 2002; Luning & Marcelis, 2006). The underlying assumption is 

that supportive conditions will enable more consistent compliance behaviour (Luning et al., 

2011b; Pacholewicz et al., 2016; Sanny et al., 2010).  

 

Employee characteristics describe an individual’s attitudes, knowledge and perceptions of 

food safety and hygiene control (Nyarugwe et al., 2016). Individuals with the right attitude 

will seek to do things right especially when they perceive the organisation supports food 

safety (Griffith et al., 2010b; Pacholewicz et al., 2016; Yiannas, 2009). Moreover, employees’ 

characteristics (e.g. perceptions, attitudes) are assumed to affect compliance behaviour (Chen 

et al., 2015; Luning & Marcelis, 2006; Nyarugwe et al., 2016). 

 

To operationalise the elements and assess the prevailing FS-culture, 25 indicators (i.e. crucial 

aspects) were defined for the four elements. Indicators give a measure of the actual situation 

(Kirezieva et al., 2013a) and define the extent to which FS-culture is prioritised, embedded, 

practiced and shared among staff (Griffith, 2013). The indicators enabled data to be collected 

and assessed with the mixed-methods approach (section 3.2.3). Indicators for microbiological 

safety performance measure actual food safety (e.g. De Boeck et al., 2015; Powell et al., 

2011), while behaviour indicators measure actual practices displayed at critical steps and/or 

processes (Luning & Marcelis, 2009a). For organisational conditions, the indicators 

leadership, communication, commitment, procedures, training and time were selected based 

on a review by Nyarugwe et al. (2016) and their potential contribution to food safety 

performance (De Boeck et al., 2015; Griffith et al., 2010b). For technological conditions, 

sanitation, protective clothing, handwashing facilities, zoning, hygiene design, and equipment 

maintenance were selected (Nyarugwe et al., 2016; Nyarugwe, 2013) as they are requisites for 

food safety and hygiene (Arendt et al., 2011; De Boeck et al., 2015; Wright et al., 2012). For 

employee characteristics, knowledge, attitudes and perceptions were selected based on a pre-

test and on previous studies (Nyarugwe et al., 2016; Powell et al., 2011; Van den Berg & 

Wilderom, 2004).  
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3.2.2 Description of the comparative study  

Characteristics of selected companies 

A comparative study was executed in three Zimbabwean dairy companies. The companies 

were selected based on size, level of implemented FSMS, variety of dairy products and 

willingness to participate in the research. The companies represent medium (company A), 

large (company B) and multinational (company C) companies. Company A (CA) employs an 

average of 120 employees, is currently working towards HACCP certification, and mainly 

produces a range of ice cream and yoghurts. Company B (CB) has about 400 employees, a 

Standards Association of Zimbabwe certified HACCP-based FSMS, and produces a wide 

variety of milk, ice cream and yoghurts. Company C (CC) has approximately 300 employees, 

a SGS (Société Générale de Surveillance) certified HACCP-based FSMS, and mainly 

produces a variety of milk. 

 

Characteristics of respondents 

Respondents were selected from the operations department, i.e. food handlers (machine 

operators, production attendants/packers and supervisors) and management (production 

controllers/managers, quality controllers/managers and food safety officers). This is because 

FS-culture research should recognise the hierarchical level of assessment as different levels 

are confronted with different responsibilities and decisions (Nyarugwe et al., 2016). Table 3.1 

shows the respondents’ profiles. Respondents were approached based on willingness to take 

part in the study. Respondents were locals and the local language (Shona) was used to explain 

or translate questionnaires, where necessary.  

 

3.2.3 Mixed-method data collection approach 

A mixed-methods approach was used to collect data since it provides a systematic and 

rigorous way to understand concepts (Creswell et al., 2011). Six methods were applied, i.e. 

microbial analysis, observations, card-aided interviews, questionnaires, storytelling and 

document analysis to collect information on the four key elements (section 3.2.1). Microbial 

analysis provided insight into the microbial safety of the dairy products as outsourced or 

analysed by the companies. Observations were used to assess actual behaviour and card-aided 

interviews to assess enabling conditions. Questionnaires and storytelling were used to collect 

data on employee characteristics, and document analysis to assess microbial safety 

performance records and actual behaviour.  
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Table 3.1: Characteristics of respondents from the 3 Zimbabwean dairy companies 
Characteristics of respondents CA CB CC 
Gender  
Male  
Female 

 
14 
10 

 
40 
3 

 
26 
2 

Position 
Managers  
Food handlers  

 
3 
21 

 
3  

40 

 
4  

24  
Years in employment 
0-5  
6-10  
11-15  
15 and above 

 
12 
7 
5 
 

 
39 
4 
 
 

 
13 
10 
 

5 
Type of employment 
Contract 
Permanent 

 
 

24 

 
33 
10 

 
9 
19 

Educational level 
Tertiary 
Secondary 

 
7 
17 

 
21 
22 

 
9 
19 

 

Microbial analysis for food safety performance assessment 

Salmonella sp. was selected as a food safety indicator and Staphylococcus aureus, 

coliforms/Escherichia coli as hygiene indicators based on Jacxsens et al. (2009). Researchers 

only collected samples from CA and CB because CC products were tested according to the 

company’s protocols. Samples were collected at critical sampling locations (CSL’s) (Table 

3.2) over a period of 2 weeks. CSL’s are “locations where microbial sampling provides 

information about the performance of core control strategies and loss of control at these 

locations could lead to food safety problems” (Jacxsens et al., 2009). 

 

For CA and CB, 15 and 17 samples were collected, respectively and kept in either chilled (4-

6°C) or frozen (-18°C) storage before analysis at the Government Analyst of Zimbabwe (CA 

samples), or at the Central Veterinary Laboratory (CB samples). For CC, samples were taken 

by employees at the filling and sealing CSL’s, and analysed at the central laboratory daily. All 

laboratories are ISO17025 accredited. 

 

A modified two class attribute sampling plan was used for Salmonella sp. and a three class 

attribute sampling plan for Salmonella sp. (Codex Alimentarius, 2004). The microbial 

analyses were according to the Official Microbiological Methods (FDA, 1998). Records for 

E.coli and coliforms, and customer complaints were analysed over a similar 3 month period to 

provide a uniform basis for comparing the three companies. Score zero was given when there 

was no indication of the specified food safety output, and scores 1, 2 and 3 for a poor, 

moderate and good safety output, respectively, using the criteria of Jacxsens et al. (2010). 
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Data was analysed using Microsoft Office Excel. Percentage non-conformance of products 

was calculated based on documents analysed.  

 

Table 3.2: Microbiological sampling locations in companies A and B 
Company CSL Reasoning 
A a Cutting  Product handling involved therefore personal hygiene is crucial to prevent 

cross-contamination. 
 a, b Cold room 

storage 
Food handlers manually transfer unpackaged product to cold rooms using bare 
hands. Moreover, products are left on wooden shelves (poor hygienic design) 
risking cross-contamination. 

 a, b Vacuum 
packaging 

Products are manually packaged and left unsealed for long periods of time. 
There is no further intervention step before sealing  

 c Filling and 
sealing (before 
sealing)  
c Filling and 
sealing (after 
sealing) 

Food handlers manually position packaging containers and seals increasing 
product contamination risk.  
 
Packing material is improperly stored and could be a source for contamination. 
There is no further intervention step. 

B d Before sealing  Product coating is manually prepared and could result in cross-contamination.  
 d Sealing/ 

packaging 
Some areas of the sealing machine are not easily cleanable increasing 
contamination risk. Packing material is not properly stored and could be a 
contamination source.  

 e, f Filling and 
sealing  
 

Pasteurized product is manually inoculated potentially resulting in 
contamination. Improper cleaning of the filling machine could result in cross-
contamination Packaging material is manually positioned and that requires 
proper hygiene practices  

The table shows samples taken by the researchers. *CSL refers to critical sampling location. a, b, c, d, e, f refers 
to product type from the companies. For CA, 5 samples were collected for product a, 5 samples for product b and 
5 samples for product c. For CB, 7 samples were collected for product d, and 5 samples each for products e and 
f.  

 

Participatory observation to assess actual food handler behaviour, facility layout and 

equipment  

Participatory observation, which entails the researcher being part of the group without 

informing group members that they are being observed, was done as it reduces the bias of the 

participants (Kumar, 2011; Zahle, 2012). Observations were randomly done by 2 researchers 

for 3 weeks in each company. For each observation period, the length and total people 

observed depended upon the activities. A checklist was developed as a guideline to evaluate 

the actual execution of food safety and hygiene tasks, and the organisation’s facility layout 

and equipment, based on Codex Alimentarius (2003) and Lelieveld et al. (2014). Assessment 

criteria and the observation scoring system were modified from criteria developed by 

Nyarugwe (2013) and Pacholewicz et al. (2016). Where food safety and hygiene activities 

were not executed, incompletely executed or properly executed ≥80% of the time (Table 3.3), 



Food safety culture assessment using a comprehensive mixed-methods approach: A comparative study in dairy 
processing organisations in an emerging economy

53

Chapter 3 

51 

scores 1, 2 or 3 were given, respectively. Where the facility layout or equipment did not 

comply, partially or fully complied with at least 80% of the stated requirements, scores 1, 2 or 

3 were given, respectively. To get an overall impression of actual employees’ behaviour, the 

predominant behaviour observed was scored. For facility layout/equipment, the predominant 

observation was scored. Data was analysed using Microsoft Office Excel. 

 

Card-aided interviews to assess enabling conditions  

For each of the 11 enabling condition indicators, 3 cards were developed. Each card described 

a situation (Table 3.3) that corresponded with a concealed proactive (score 3), active (score 2) 

or reactive (score 1) food safety situation. To reduce bias, the cards were randomly arranged 

and given to the respondent. The interviewer guided each interviewee through each set of 

cards to ensure the interviewee understood each description, and selected a choice that 

reflected the company situation. The respondent was asked to justify the selection to verify 

that they clearly understood the questions. Responses were individually scored. Statistical 

analysis was performed using IBM SPSS version 22 for Windows to check the frequency and 

mode scores for each enabling condition. 

 

Questionnaires to assess employees’ knowledge and perceptions 

To assess knowledge, a closed-ended questionnaire with 15 questions on food safety and 

hygiene was directed to food handlers. Both positive and negative questions were included to 

avoid bias (Kumar, 2011). Respondents could answer true, false or do not know. A correct 

answer scored 2 and an incorrect answer or do not know scored zero. The percentage of 

correct answers was calculated to obtain each respondent’s percentage knowledge score. An 

arbitrary scale used by Pacholewicz et al. (2016) was used to interpret the overall scores. If 

≥80% of the questions were correctly answered, score 3 (good) was given, between 51-79% 

score 2 (moderate) and ≤50%, score 1 (poor).  

 

For perceptions, a questionnaire with 6 open-ended questions on food safety and hygiene 

practices was used. Each response was evaluated to check the degree of alignment of food 

handlers’ perceptions with company requirements. An arbitrary but explicitly defined scoring 

system was used. Scores 1, 2 or 3 were given, respectively, when food handler perceptions 

were aligned, partially/incompletely aligned or not aligned for at least 80% of the time with 

company requirements as defined in previous research (Nyarugwe, 2013). The frequency of 
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responses with similar scores and the mode scores for both knowledge and perceptions were 

calculated using Microsoft Office Excel. 

 

Table 3.3: Key aspects of a reactive, active and proactive FS-culture  
 Component Key aspects 

Score 1 
(reactive FS-culture) 

Score 2 
(active FS-culture) 

Score 3 
(proactive FS-culture) 

*Microbiologic
al safety 
performance 

Poor performance 
(noncompliance/conformance) -
minimal criteria used for 
microbial safety performance 
evaluation, and having various 
food safety problems due to 
different problems in the FSMS. 

Moderate performance (restricted 
compliance/conformance - several 
criteria used for microbial safety 
performance evaluation and food 
safety problems restricted to one 
type of problem in the FSMS. 

Good performance (full 
compliance/conformance) - 
systematic evaluation of 
microbial safety performance 
using specific criteria and 
having no food safety problems.  

Actual food 
safety and 
hygiene control 
behaviour 

High-risk behaviour due to 
noncompliance with food safety 
and hygiene control 
requirements. Food safety and 
hygiene practices are not 
executed ≥80% of the time. Risk 
of cross-contamination is highly 
likely to occur. 

Moderate-risk behaviour due to 
partial compliance with food 
safety and hygiene control 
requirements. Food safety and 
hygiene control practices are 
executed wrongly/incompletely 
≥80% of the time. Risk of cross-
contamination likely to occur. 

Low-risk behaviour due to full 
compliance with food safety 
and hygiene control 
requirements. Food safety and 
hygiene control practices 
correctly and completely 
executed ≥80% of the time. 
Risk of cross-contamination 
highly unlikely to occur. 

Enabling 
conditions 

Reactive (lack of support/ 
conditions are not enabling) - 
acting only when there is a 
situation that needs to be 
controlled. Routine response to 
inspection findings, 
problems/incidents. Control is 
mainly problem driven. 

Active (restricted support/ 
conditions are enabling only to a 
certain extent) - systems are in 
place to manage the likelihood of 
(cross) contamination and to 
support food handlers’ food 
safety/hygiene control decisions 

Proactive (full support/ 
conditions are enabling) - 
thinking and acting in advance 
of anticipated problems. Focus 
is on prevention of (cross) 
contamination 

Knowledge  Inadequate knowledge- complete 
lack of knowledge in majority of 
food safety issues and unable to 
explain the reasoning behind 
majority of food safety 
requirements.  

Moderate knowledge- incomplete 
knowledge in food safety issues 
and inability to explain the 
reasoning behind certain food 
safety requirements. 

Good knowledge- ample 
knowledge in food safety issues 
required of them and capable of 
explaining the reasoning behind 
each food safety requirement. 

Perceptions  Non-aligned- employee 
perceptions incorrect and not 
aligned with the company’s food 
safety and hygiene control 
requirements  

Partially aligned- employee 
perceptions partially/incompletely 
aligned with the company’s food 
safety and hygiene control 
requirements 

Fully aligned- employees have 
appropriate perceptions aligned 
with the company’s food safety 
and hygiene control 
requirements 

Attitude  Weak and negative attitude-
negative predisposition toward 
compliance with food 
safety/hygiene requirements. 
Employees have no regard for 
food safety/hygiene issues unless 
compelled to 

Ambivalent attitude- uncertain 
predisposition to comply with 
food safety/ hygiene requirements. 
Employees perform adequately 
only when circumstances are 
appropriate 

Strong and positive attitudes- 
positive predisposition to 
comply with food 
safety/hygiene requirements 
under all circumstances. 
Employees always maintain 
adequate performance 

Prevailing FS- Reactive (negative FS-culture)- Active (intermediate FS-culture)- Proactive (positive FS-culture)- 
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culture low support and little or no 
regard towards the importance of 
food safety  

incomplete regard and restricted 
support towards food safety 

high regard and complete 
support towards food safety 

*For microbiological safety performance, a score zero (absence) was given and refers to a situation were no food 
safety performance evaluation is carried out, and/or that the specific food safety performance information is not 
known.  
 

 

Storytelling to assess employees’ attitudes 

Employee attitudes were assessed using storytelling as this method enhances understanding of 

specific contexts, ensures active participation and encourages researcher/participant 

interaction (Banks, 2012). Moreover, storytelling could give an indication of employees’ 

predisposition to respond in a positive or negative way to food safety and hygiene control. 

Eight stories on food safety and hygiene were formulated. These stories were hypothetical 

scenarios formulated to probe and stimulate respondents to identify situations and to tell 

versions of their own stories, as seen and/or experienced from the organisation, that could 

give an indication of the attitude of the organisation’s personnel. The stories were developed 

based on Adamson et al. (2006), who indicated that a good story should “ inspire and combine 

conflict, suspense, symbols, characters to capture one’s imagination and provide meaning”. At 

the end of each story, questions were posed to check food handlers’ opinion on the attitude 

displayed; whether they could identify with the attitude in their organisation and whether they 

had similar stories and/or experiences.  

 

The stories were written on a card and read out to a small group of (at the most 8) employees. 

Since a group of respondents was required each time, they were asked to come outside 

working hours and were given US$ 5 each to cater for transport and food. The common 

interpretation of the attitude by the group on the story told and stories that the respondents 

shared were scored by 2 researchers. If for at least 80% of the responses, a negative, 

ambivalent/uncertain or positive predisposition towards compliance with personal hygiene, 

sanitation and crucial process parameters was evident, scores 1, 2 or 3 were given, 

respectively (Table 3). The frequency and mode scores were calculated using Microsoft 

Office Excel. 
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Document analysis to assess actual food safety and hygiene practices, microbiological safety 

performance and equipment maintenance 

A checklist was developed to analyse records/documents for equipment maintenance, 

sanitation activities, control of crucial process parameters and microbial analysis. Records 

spanning 12 months were analysed to get an overview of the organisation’s activities over a 

period of time. Information obtained was used to verify and explain the patterns observed for 

specific elements. Scores 1, 2 or 3 were given for non- (absence), partial (available but with 

gaps), and full compliance with the set criteria.  

 

Characteristics of prevailing FS-culture  

Table 3.3 shows scores used to assess the companies’ prevailing FS-culture. Three 

classification levels, i.e. proactive, active and reactive levels (modified from Parker et al., 

2006), were distinguished. For microbial safety performance, four stereotype situations that 

reflect no indication of, poor, moderate and good food safety performance were defined 

(Jacxsens et al., 2010).  

 

3.3 Results and Discussion 

3.3.1 Prevailing FS-culture  

Figure 3.1 shows scores used to determine the companies’ FS-culture; the greater the surface 

area, the more proactive the FS-culture. Score 2 predominated in CA and CB for employee 

characteristics and enabling conditions indicating that both companies demonstrated an active 

prevailing FS-culture. For CC score 3.3 predominated indicating a proactive prevailing FS-

culture. This implies that food safety and hygiene control was not always regarded as 

important in CA and CB, whereas in CC food safety was consistently regarded as highly 

important i.e. food safety and hygiene control were prioritised. Our findings are consistent 

with De Boeck et al. (2016) who found that food safety climate scored higher for larger, 

centrally managed organisations.  
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Figure 3.1: Web diagrams showing an overview of overall scores for enabling conditions and 

employee characteristics for CA, CB and CC used to give an indication of the organisation’s 

prevailing FS-culture.  
Interpretation of scores for each key element is given in Table 3. Know= knowledge, Perc= perceptions, Att= 
attitudes. A: Personal characteristics; B: Enabling conditions 

 

3.3.2 Microbiological safety performance  

Products in all 3 companies tested negative for Salmonella. S. aureus was also absent in CB 

and CC but was present in CA at 5 (2 cold room storage and 2 vacuum packaging points, and 

1 filling and sealing step) of the 7 CSL’s (Table 3.2). Document analysis showed that 

coliforms and E. coli were present in CA (Figure 3.2), which is consistent with actual product 

testing on hygiene performance. For CB, compliance to criteria for coliforms was at least 93% 

and for CC compliance to E. coli criteria was 100%.  

 

Customer complaint records revealed that complaints for CA and CB were restricted to 

quality problems and for CC there were no complaints. In overall, the microbial safety 

performance for CC was good (score 3) compared to CA (score 1) and CB (score 2). CC’s 

good performance could be because of the organisation’s low product riskiness and the well-

elaborated certified FSMS as also established by De Boeck et al. (2016) and Kussaga et al. 

(2015). Moreover, the company had a comprehensive complaints system and a crisis 

management protocol in place, in case of food safety incidences. De Boeck et al. (2016), also 

found that companies with a high food safety climate score and a well elaborated FSMS had a 

better microbial safety performance. Analysis of data on actual behaviour, enabling conditions 
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and employee characteristics could provide further explanations of the food safety 

performance differences. 

 

 

Figure 3.2: Compliance of products with microbiological criteria in companies A, B and C 

based on analysis of company records on hygiene performance.  
Blue: E.coli, Purple: Coliforms, Grey: Analysis not done.  
 

3.3.3 Actual food safety and hygiene behaviour 

Table 3.4 shows that CA partially complied (score 2; moderate-risk) with most behaviour 

parameters with an exception of health status, which scored 3 (low-risk) and sanitation 

practices, which scored 1 (high-risk) as food handlers did not execute sanitation activities at 

least 80% of the time. CB shows a more diverse pattern as some activities were well 

performed (score 3), i.e. correct cleaning compounds used and efficacy checked, whereas 
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handwashing and corrective actions scored 1 as a majority of employees did not wash their 

hands or follow the whole handwashing procedure and adjusted process parameters without 

reporting the corrective action taken. Furthermore, in CB, most personal hygiene activities 

scored 2, as employees predominantly exhibited moderate-risk behaviour. Although no major 

microbial safety problems were observed, the multiple inconsistencies in compliance 

behaviour could imply potential risks in the organisation’s microbial safety performance. CC 

showed a homogenous pattern as score 3 was consistently obtained since personnel strictly 

adhered to all food safety and hygiene control requirements (e.g. “handwashing is a culture in 

this company”). If employees perceive that their organisations treat them well and provide the 

enabling climate, they are more inclined to respond with positive work attitude and behaviour 

(Lee et al., 2013). Likewise, Pacholewicz et al. (2016) found that consistent food safety and 

hygiene compliance behaviour was reflected in better product safety performance.  

 

3.3.4 Supportiveness of enabling conditions 

Data for enabling conditions (Table 3.5) for CA and CB show a diverse pattern because there 

was no clear consensus amongst the food handlers on how the current enabling conditions 

supported them in executing their tasks, whereas data for CC show a homogenous pattern 

(score 3). In both CA and CB, technological conditions such as hygienic design and zoning, 

and a majority of the organisational conditions (commitment, vision, training and procedures) 

scored 2 (restricted support) as compared to CC, where all enabling conditions were 

considered to be supportive (score 3).  

 

Both CA and CB had similar overall mode scores for the provided enabling conditions with 

the exception of maintenance, which was more supportive in CA compared to CB where it 

was reactive and not supportive (score 1) as it was frequently triggered by breakdowns 

(“maintenance is carried out when machines are down completely”). Likewise, previous 

studies in dairy companies of transitioning countries found equipment maintenance to be 

reactive (Kussaga et al., 2015). For CC, equipment maintenance was proactive as the 

organisation had a structured, preventive program regularly monitored by experts and 

maintenance was periodically done (“we don’t mind shutting down the plant to carry out 

maintenance”). 
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Table 3.4: Mode scores for employees’ actual behaviour for executing different food safety 
and hygiene tasks 
 CA 

n=24 
CB 
n=38 

CC 
n=10 

Indicator Mode Mode  Mode 
Actual personal hygiene behaviour 
• Protective wear 

Maintenance of high degree of personal cleanliness 
(protective clothing, hair covers, footwear, hand gloves) 

 
 
2 
 

 
 
2 

 
 
3 

• Handwashing practices  
Handwashing behaviour before and after crucial activities, 
e.g. high risk areas, before starting work, after blowing 
nose, visiting the toilet and handling waste 

 
2 
 
 

 
1 

 
3 

• Handwashing steps  
Following handwashing steps  

 
2 

 
1 

 
3 

• Personal habits  
Personal hygiene habits e.g. (wearing jewellery, chewing 
gum, use of mobile phones or blowing nose during 
processing 

 
2 
 

 
2 

 
3 

• Health status 
Handling of health issues i.e. coughing/sneezing, illness, 
exclusion of those sick and with open lesions/wounds in 
food processing areas 

 
3 
 
 

 
2 

 
3 

Overall score personal hygiene practices  2 2 3 
Actual execution of sanitation activities 
• Following cleaning and disinfection procedures  
• Correct cleaning compounds  
• Correct cleaning tools  
• Sanitation activities and/or efficacy monitored  
Overall score sanitation activities 

 
1 
1 
1 

 
2 
3 
2 

 
3 
3 
3 

2 
 

3 
 

3 

1 2* 3 

Actual control of process parameters 
• Appropriateness of monitoring of crucial parameters  
• Corrective actions taken when crucial parameters deviate 

from required levels 
Overall score control of process parameters 

 
2 
 
2 
 
 
2 

 
2 
 
1 
 
 
2* 

 
3 
 
3 
 
 
3 

*Overall score obtained from further checklist sub-parameters in the event that checklist criteria have an equal 
scoring. Score 1=noncompliance (food safety and hygiene practices are not executed ≥80% of the time), 
2=partial compliance (incomplete execution ≥80% of the time), 3=full compliance (correct and complete 
execution ≥80% of the time) 

Closer inspection of the frequency scores shows that for various enabling conditions e.g. 

personal hygiene and training (Table 3.5), there was no clear distinction on the extent of 

supportiveness of the provided conditions. For example, the diverse assignment of scores for 

training in CA could be attributed to the company’s initiative towards HACCP training at the 

time of assessment. This prompted some respondents to have a positive bias towards training 

whereas others stated unstructured training to be the norm. In CB, some respondents also had 

a positive bias because of the current occupational safety training, whereas others highlighted 
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training was unstructured. However, in CC training was tailored to individual needs as there 

was a competence and development matrix to identify training needs. 

  
Table 3.5: Frequency of individual scores and mode scores for the enabling conditions 

 
Indicator 

 Frequencies of scores from respondents  Modeb 

 CA (n=24)  CB (n=43)  CC (n=28)  CA CB CC 
 
Respondents 

1a 
 

2 
 

3 
 

 1 
 

2 
 

3 
 

 1 
 

2 
 

3 
 

    

Technological enabling conditions                
Maintenance Managers 

Food handlers 
Overall score  

 
4 
 

3 
6 
 

 
11 
 

 1 
24 
 

3 
10 
 

2 
3 

   
 

4 
24 

 2 
3 
3c 

2 
1 
1 

3 
3 
3 

Hygiene design Managers 
Food handlers 
Overall score 

 
1 
 

2 
15 
 

1 
5 
 

 1 
3 
 

4 
23 
 

1 
11 
 

   
2 
 

4 
22 
 

 2 
2 
2 

2 
2 
2 

3 
3 
3 

Zoning Managers 
Food handlers 
Overall score 

1 
 
 

2 
16 
 

 
5 
 

  
1 
 

4 
32 
 

2 
4 
 

   
 

4 
24 
 

 2 
2 
2 

2 
2 
2 

3 
3 
3 

Personal 
hygiene 

Managers 
Food handlers 
Overall score 

 
1 
 

2 
8 
 

1 
12 
 

  
4 
 

3 
14 
 

3 
19 
 

   
1 
 

4 
23 
 

 2 
3 
3c 

2/3* 
3 
3c 

3 
3 
3 

Sanitation 
 

Managers 
Food handlers 
Overall score 

 
2 
 

2 
5 
 

1 
14 
 

 1 
3 
 

1 
14 
 

4 
20 
 

   
 

4 
24 
 

 2 
3 
3 

3 
3 
3 

3 
3 
3 

Organisational enabling conditions             
Time 
 

Managers 
Food handlers 
Overall score 

 
 

1 
5 
 

2 
16 
 

 1 
4 
 

1 
13 
 

4 
20 
 

   
 
 

4 
24 
 

 3 
3 
3 

3 
3 
3 

3 
3 
3 

Commitment 
 

Managers 
Food handlers 
Overall score 

 
2 
 

2 
10 
 

1 
9 
 

  
6 
 

5 
26 
 

1 
5 
 

   
2 
 

4 
22 
 

 2 
2 
2c 

2 
2 
2 

3 
3 
3 

Communication 
 

Managers 
Food handlers 
Overall score 

 
 

2 
10 
 

1 
11 
 

  
5 
 

3 
16 
 

3 
16 
 

   
1 
 

4 
23 
 

 2 
3 
2/3* 

2/3* 
2/3* 
2/3* 

3 
3 
3 

Vision 
 

Managers 
Food handlers 
Overall score 

 3 
10 
 

 
11 
 

 1 
 
 

2 
29 
 

3 
8 
 

   
1 
 

4 
23 
 

 2 
3 
2c 

3 
2 
2 

3 
3 
3 

Training 
 

Managers 
Food handlers 
Overall score 

 
1 
 

3 
9 
 

 
11 
 

 1 
19 
 

5 
18 
 

 
 

   
 

4 
24 
 

 2 
3 
2c 

2 
1 
2c  

3 
3 
3 

Procedures 
 

Managers 
Food handlers 
Overall score 

 
1 
 

3 
12 
 

 
8 
 

  
6 
 

3 
21 
 

3 
10 
 

   
2 
 

4 
22 
 

 2 
2 
2 

2/3* 
2 
2 

3 
3 
3 

a Scores 1, 2, 3 correspond with lack of, restricted and full support  
 Overall scores are in bold  
b Mode scores derived from total scores of respondents  
c Overall score not clearly distinctive (differences between scores ≤ 5)  
* Equal scores assigned 
 

For communication, a clearly divided opinion (equal scores assigned) on its supportiveness 

was evident (Table 3.5). Some respondents in CA considered communication lines to be open, 

whereas others cited lack of communication tools, e.g. infosheets. In CB, some respondents 

considered the communication system to be advanced because of the existing information 
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sharing software, whereas others cited limited opportunities for feedback and channels to 

reach supervisors. A study by Fatimah et al. (2014a) also showed a divided opinion on 

communication with some respondents appreciating the communication style and others 

pointing at its inconsistencies. The varied responses could be because the enabling conditions 

are as perceived by employees and individuals could over- or underestimate the 

supportiveness of the conditions due to i.e. job stress and conscientiousness (De Boeck et al., 

2015). For CC, additional communication tools were clearly visible in all locations, which 

might have reinforced the good food safety practices. Chapman et al. (2010) also found that 

infosheets positively influence hygiene behaviour, which underpins the importance of food 

safety communication strategies for compliance behaviour. 

 

The inconsistencies in perceived supportiveness of enabling conditions in CA could have 

hindered compliance to food safety and hygiene control. For example, respondents indicated 

personal hygiene requirements were not always available and adequate. Moreover, equipment 

was difficult to clean, which confirms findings by the Zimbabwe Economic Policy And 

Research Unit (2014), who found that hybrid and self-fabricated equipment is sometimes used 

in Zimbabwe and could be a hindrance to effective sanitation. Furthermore, some respondents 

perceived management commitment as less supportive since according to them, some 

managers openly violated hygiene requirements. Chen et al. (2015) and Lee et al. (2013) 

suggested managers commitment as an important driver to food safety as it motivates 

employees to appropriately execute their tasks. Moreover, Arendt et al. (2011) posited that 

willingness of employees to follow safe food behaviour is shown when employees observe 

superiors following safe food practices. 

 

Also, for CB, lack of consensus, as not all food handlers perceived the enabling conditions to 

be supportive, could have resulted in the moderate-risk behaviour. Remarks such as “some 

machines are difficult to clean”, “it has been 3 years since I joined the company and have not 

seen any training”, “handwashing facilities are crowded” and “it can take two days to 

replace sanitisers” suggest a potentially risky situation. Fatimah et al. (2014a) indicated that 

supportive environmental conditions, i.e. resources, enable and prompt food safety practices 

and that if not functioning properly or inadequate, do not support safe food practices. 

Moreover, De Boeck et al., (2017) established that food safety behaviour could be influenced 

by FS-culture elements and could shape the organisation’s FS-culture. 
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In CA, some food handlers scored different from the managers e.g. for maintenance food 

handlers scored 3 as they were inclined towards proactive maintenance whereas managers 

scored 2 as they perceived it as active, but the number of managers is comparatively small. 

For CB, managers scored 2 or 3 for maintenance whereas food handlers mainly scored 1. 

Findings are consistent with De Boeck et al., 2015 who observed that mangers and food 

handlers were not always on the same wavelength. The discrepancies could affect trust and 

loyalty, which in turn could influence attitudes and actual behaviour (Cogliser et al., 2009; De 

Boeck et al., 2016). In comparison, both managers and food handlers in CC similarly 

perceived the enabling conditions and unanimously agreed that the organisation was focused 

on preventing food safety problems. 

 

3.3.5 Employee characteristics: knowledge, perceptions and attitude 

The mode scores show that respondents in all three companies scored 3 (Table 3.6) on all 

indicators related to knowledge of food safety and hygiene control. However, sufficient 

knowledge of respondents in both CA and CB did not always translate into good behaviour, 

which is consistent with findings by Arendt et al. (2011), Fatimah et al. (2014b) and Jianu and 

Chiş (2012). There is need to understand what motivates personnel to correctly execute food 

handling practices.  

 

Ko (2013) established that attitudes mediate the relationship between actual practices and 

knowledge. Moreover, optimistic bias, where personnel know the correct procedure but 

consider or perceive the inherent risk to less likely occur to them, could explain the 

discrepancy between knowledge and behaviour (da Cunha et al., 2014). Interestingly, this is 

not the case for CC employees as quizzes to assess knowledge were periodically held and 

winners were awarded, all in the effort to make sure employees had good knowledge. 

 

All three companies mainly scored 3 (mode score) for indicators on perceptions towards food 

safety and hygiene practices (Table 3.6) as respondents’ perceptions completely aligned with 

organisational requirements. Findings are consistent with Fatimah et al. (2014b) where 

employees largely perceived food safety as being practiced within the organisation. An 

exception was perceptions on personal hygiene requirements in CB where respondents’ 

perceptions did not always align with organisational requirements (score 2). This was mainly 

because of the handwashing procedure, e.g. the time for rubbing hands after applying soap 

varied from 15 seconds to 5 minutes. This result corroborates findings by Jianu and Chiş 
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(2012), where food handlers did not know all the appropriate handwashing steps, which could 

explain the observed handwashing behaviour (Table 3.4).  

 

Table 3.6: Frequency of individual scores and mode scores for knowledge, perceptions and 
attitude 

 
Indicator 

Frequencies of scores from respondents  Mode 
CA   CB   CC  CA CB CC 

1 
 

2 
 

3 
 

 1 
 

2 
 

3 
 

 1 
 

2 
 

3 
 

    

Knowledge of food safety and 
hygiene control 

               

• Personal hygiene requirements 
(protective clothing, hand gloves, 
hair covers, face masks, 
fingernails, handwashing, illness) 

1 2 18    40   3 25  3 3 3 

• Sanitation activities (sanitation 
procedures, cleaning methods, 
cleaning efficacy, cleaning tools, 
order of cleaning) 

3 4 14  2 6 32    28  3 3 3 

• Control of crucial process 
parameters (temperature, time, 
calibration, post pasteurisation)  

 4 17  3 9 28  2 3 23  3 3 3 

Perceptions towards food safety 
practices  

               

• Personal hygiene practices 
(appropriate handwashing, 
personal cleanliness, use of 
protective wear, reporting of 
health issues) 

  10   6 4    7  3 2 3 

• Sanitation activities (appropriate 
removal of soil) 

  10   1 8*    7  3 3 3 

• Control of crucial process 
parameters (appropriate time and 
temperature control practices, and 
corrective actions) 

  10 
 

  1 5*    6*  3 3 3 

Attitude towards compliance to 
procedures 

               

Personal hygiene practices  3 21    43    15  3(1) 3(1) 3(3) 
Sanitation activities   24    43    15  3(2) 3(2) 3(3) 
Control of crucial process parameters    24    43    8*  3(2) 3(2) 3(3) 

Scores 1, 2, 3 for (1) knowledge correspond with inadequate (complete lack of), moderate (incomplete) and good 
(ample) knowledge on food safety and hygiene issues, (2) perceptions with non-, partial and full alignment, at 
least 80% of the time, with company requirements, (3) attitudes with negative, ambivalent and positive attitude. 
For knowledge n =21 for CA, n =40 for CB and n =28 for CC. For perceptions n=10 for CA, n =10 for CB and 
n=7 for CC. For attitude n = 24 for CA, n =43 for CB an n=15 for CC. 
*Respondents less than n as they indicated that questions were not applicable to them 
aMode scores given are those for the common interpretation of stories told by the researchers and in brackets the 
predominant attitude scored for the stories shared by food handlers.  
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Except for CC and for personal hygiene in CB, perceptions did not translate to actual 

behaviour. This discrepancy might be related to respondents’ characteristics, perceived 

supportiveness of enabling conditions, and individual preferences, beliefs, attitudes and 

values. Taylor (2011) acknowledged that a person’s family/social background (e.g. societal 

norms) can influence how someone perceives and responds to organisational food safety 

requirements, as expressed in work practices, and can be encouraged or discouraged by an 

organisation’s values. The limited number of respondents on perceptions limits us in drawing 

strong conclusions, since respondents not involved in the work activities declined to answer.  

 

Mode scores for attitudes towards food safety and hygiene control (Table 3.6) differed 

between the respondents’ interpretation of the attitude in the stories told by the researchers 

and the actual (as shown in brackets) attitude judged from stories told by respondents of 

actual situations typical to their organisation. In CA and CB, all scores were lower (score 1 

for personal hygiene practices, and score 2 for sanitation activities and control of crucial 

process parameters when they were assigned based on the actual attitude. On the contrary, CC 

consistently scored 3 for both mode scores. Food handlers’ negative attitudes towards 

compliance with personal hygiene practices for CA and CB (Table 3.6) were reflected in 

stories such as “some people are negligent because they are in a hurry to close from work”, 

“changing rooms are not safe, so we carry our valuables e.g. phones, jewellery with us into 

the production area” and “sometimes people clean without detergents”. Some respondents 

attributed the negative attitude to unclear personal hygiene requirements. Moreover, financial 

constraints were frequently mentioned as a driver for risky decisions and risk-taking 

behaviour such as cutting corners, which is corroborated by Fatimah et al. (2014a). The 

negative personal hygiene attitude could also explain the handwashing behaviour in CB since 

attitude has been identified as a predictor of hand hygiene behaviour (Clayton & Griffith, 

2008). Ambivalent attitudes towards sanitation activities and control of crucial process 

parameters could have triggered the insufficient adoption of food safety practices as also 

found in studies by da Cunha et al. (2014) and Ko (2013). In CC, respondents’ attitudes were 

demonstrated by clear ownership of the products and attachment to the organisation. This was 

corroborated by common responses such as “...because we want the job, we keep the rules”, 

“it won’t happen here”, “it is better to do the right things” and “it is better to miss an 

appointment than shortcut the process”. 
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3.3.6 Mixed-methodology approach   

The card-aided interview approach guided respondents to select the situation that best 

reflected the organisation and was useful to get in-depth understanding behind the choices. 

However, terms used were sometimes perceived to be too technical resulting in more time 

(i.e. 30 minutes to 1 hour) spent with the respondent. It could be advantageous to translate the 

cards into the local language and add pictures (Chapman et al., 2010) to help understand some 

parameters, i.e. zoning, thus limiting the influence of the researcher. Storytelling was able to 

elicit food handlers to share more stories, which helped to understand the attitudes. Stories 

offer researchers an entry point to getting insights in an organisation’s culture (Boyce, 1996). 

Chapman et al. (2010) used storytelling to generate dialogue and the method was effective as 

an intervention tool to positively influence food safety practices. A downside to storytelling 

could be the social desirability bias. Respondents could therefore put their thoughts on paper 

rather than airing them out in the group. A timestamp is also required since some stories could 

have happened years back and the situation could have improved over time, thus not 

reflecting current trends.  

 

Observations provided information on the actual behaviour and status of equipment/facilities, 

and have been advocated as a reliable measure of FS-culture as they capture actual practices 

in their actual context (Chapman et al., 2010) and are not dependent on self-reported practices 

but can be independently and objectively assessed (Powell et al., 2011). Organisations were 

observed as units. It is recommended to observe an individual’s behaviour in a next study as 

compared to organisational behaviour to get a more accurate insight of actual behaviour. 

Questionnaires have been successfully used in existing FS-culture research (e.g. De Boeck et 

al., 2016; Fatimah et al., 2014b). Document analysis gave a clearer picture of what had been 

on the ground for a longer period of time, which is consistent with Powell et al. (2011). All 

companies had samples analysed at accredited laboratories, which is consistent with the 

assessment done by Kussaga et al. (2015). The microbial results should be interpreted with 

caution due to the sample size and limitations placed by the organisations on actual microbial 

analysis.  

 

Overall, the mixed-methods approach was suitable to get an in-depth understanding of FS-

culture. The approach encourages multi-level analysis, enables one to take a multi-faceted 

view of FS-culture, and to establish relationships between the context, behaviour and 

individual characteristics (Cooper, 2000). Moreover, the methodology enables assessment of 
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the external validity of the FS-culture construct through a “within-methods triangulation 

approach” and “between-method validation process”. Within-methods involves crosschecking 

each method used for consistency and reliability (Cooper, 2000). Between-method validation 

involved comparisons between the different constructs, i.e. prevailing FS-culture, actual 

behaviour and performance. However, the approach was quite elaborate but time consuming. 

To get a quick overview of the FS-culture with a less demanding process, an organisation can 

use a self-assessment tool. 

  

3.4 Conclusions and suggestions for future research 

Comparison of the results obtained from the microbiological safety performance of the three 

dairy companies in this study are in agreement with the outcomes of the data on actual food 

handler behaviour, enabling conditions and employee characteristics. Firstly, this clearly 

supports the suitability and validity of the proposed mixed-methods approach used to assess 

FS-culture in the present study. Secondly, it enables an organisation to have an understanding 

of its prevailing FS-culture, which provides guidelines on measures to improve performance. 

The identified levels (reactive, active and proactive) were able to distinguish the prevailing 

FS-culture. Bottlenecks (scores 1, 2 or where respondents lacked consensus) were therefore 

identified. There is need to intervene at these bottlenecks as these could accumulate or 

gradually worsen and could lead to major consequences in food safety (Nayak & Waterson, 

(2016). Moreover, studies should add weight factors to the FS-culture indicators as the 

indicators could have differently contributed to food safety performance. To reach a proactive 

level, appropriate roadmaps for tackling the identified bottlenecks should elaborate FS-culture 

specific interventions, point the where, what and how to improve the FS-culture (Hudson, 

2007) and be assessed over time to assure their effectiveness to FS-culture improvement. 

Though having a proactive FS-culture is sufficient, an enlightened (well-advanced) FS-culture 

would be ideal. However, the paradigm stating that the more enlightened the FS-culture, the 

better the performance, could be over-the-top and FS-culture paranoia will make operations 

time consuming and rigid, and workers could lose motivation resulting in performance losses. 

Pidgeon (1998) acknowledged the paradox of safety culture, where it could both act as a 

“precondition to safe operations (illuminating hazards) and for oversight of incubating 

(deflecting attention) hazards.” As such, risk-based auditing for management of key food 

safety risks could be a tool useful in FS-culture as it allows spot checks and focuses on areas 

of risk (Albersmeier et al., 2009). Future studies should also consider chemical safety as 

existing studies primarily focus on microbiological safety.  
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The study was done in 3 dairy companies of 1 country and since FS-culture is context specific 

(Fatimah et al., 2014a; Nyarugwe et al., 2016), generalisations cannot be inferred across food 

establishments and countries as sector specific characteristics and national culture can 

influence the FS-culture. Future research needs to study the national culture influence, and 

research in food establishments in several countries is required.  
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Abstract 
Food safety outbreaks are recurrent events, which regularly cost human lives. Food safety 

goes beyond food safety management systems; an organisation’s prevailing food safety 

culture, and its internal and external environment must also be considered. This study 

introduces a research framework to analyse crucial food safety culture elements, and 

characteristics of the internal (i.e. food safety program, product riskiness, and vulnerability of 

food production system) and the external company environment (i.e. national values and food 

safety governance characteristics). We hypothesised that companies producing high-risk 

products are more likely to demonstrate a proactive food safety culture. We used the 

framework to assess nine companies producing low, medium, and high-risk products in 

Zimbabwe, as a case of a transition economy. Results showed no direct relationship between 

product riskiness and food safety culture, which negated our hypothesis. Other variables 

explored in this study could have moderated the relationship. We found that the vulnerability 

(i.e. susceptibility to microbial contamination) of the food production system could be 

associated with an organisation’s food safety culture. Moreover, the external environment 

could have shaped the prevailing food safety culture. In particular, food safety governance 

and national values seem to be reflected in the way food safety was prioritised, food safety 

programs were designed and implemented, the prevailing food safety culture, and the 

observed food safety behaviour. Further research could investigate the role of the external 

environment in an organisation’s food safety culture by evaluating companies in countries 

operating with different food safety governance approaches and national values. 

 

Keywords: 

Food safety culture assessment; food safety governance; national culture; external company 

environment, food safety program 
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4.1 Introduction 

Food safety continues to be a challenge as demonstrated by recurring food safety outbreaks 

(Centers for Disease Control and Prevention (CDC), 2018; European Food Safety Authority 

and European Centre for Disease Prevention Control, 2018), despite investments in food 

safety management systems (FSMS) (i.e. in infrastructure, equipment and documentation), 

food safety regulations, training and auditing. The recurrence of these outbreaks is more 

prominent in transition economies (World Health Organization, 2015), where a third of the 

global foodborne-related deaths occur (WHO, 2016). These economies face difficulties in the 

adoption of FSMS (Griffith et al., 2017; Macheka et al., 2013; Nanyunja et al., 2015) as well 

as in the assurance of food safety (Kussaga et al., 2013). In 2017-2018, a Listeriosis outbreak 

emanating from a meat processing company in South Africa resulted in 978 illnesses and 183 

deaths, putting 15 countries at risk (World Health Organization, 2018), thus revealing 

deficiencies in the core control and assurance activities such as lack of preventive measures, 

monitoring systems to detect pathogens, verification activities, and lack of hygiene training 

(Boatemaa et al., 2019). Most outbreaks are anecdotal as there are often no structured systems 

to report cases (Kussaga et al., 2014a; WHO, 2015).  

 

In addition to proper design and implementation of FSMS, the human dimension, e.g. 

perceptions, decision-making, and actual execution of food safety and hygiene tasks, has been 

found to influence the food safety performance of an organisation (e.g. De Boeck et al., 2015; 

Griffith et al., 2017; Fatimah et al., 2014b; Nyarugwe et al., 2018). Recent studies have 

therefore stressed the importance of food safety culture (FS-culture) in food safety 

performance (De Boeck et al., 2018; De Boeck et al., 2019; Jespersen et al., 2017; Manning, 

2018; Nayak & Taylor, 2018; Nyarugwe et al., 2016). Food companies nowadays attempt to 

create and sustain a culture of food safety, evidenced by efforts of e.g. Campden BRI (Emond 

& Taylor, 2018) and the Global Food Safety Initiative’s position paper on FS-culture (GFSI, 

2018). This is because in the midst of persistent food safety challenges and globalisation, food 

safety should go beyond fulfilling regulatory requirements to “live within the company’s 

culture” (GFSI, 2018).  

 

However, ensuring food safety is more complex and may go beyond a company FS-culture as 

advocated previously (Nyarugwe et al., 2018). It should incorporate the external environment 

in which the company operates, such as national values and food safety governance (GFSI, 

2018; Taylor, 2011). De Boeck et al. (2016) suggested that not only the technological and 
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managerial factors reflect an organisation’s FS-culture but also the human factors and the 

environment, in which a company operates. Moreover, Donaldson (2001), and Sousa and 

Voss (2008) indicated that an organisation’s performance varies with differences in the 

organisation’s situation like company size, environment and strategy, based on the 

contingency theory principles. De Boeck et al. (2017), Fatimah et al. (2014a), and Taylor 

(2011) also confirmed the importance of the environment or context to the FS-culture of a 

company.  

 

Other studies have discussed the importance of context in relation to FSMS performance 

(Herath et al., 2007; Kirezieva et al., 2013b; Luning et al., 2011). Context refers to a broader 

concept, which encompasses characteristics of the external company environment and 

characteristics of the products, process and chain environment as described by Kirezieva et al. 

(2015a) and Luning et al. (2011). Kirezieva et al. (2013) proposed that the context puts 

demands on the design and operation of FSMS. Luning et al. (2011) identified product 

riskiness as one of the context factors and indicated that companies with a high-risk context 

are typified by a high vulnerability to food safety problems and need to have advanced control 

and assurance activities when compared with those with a low-risk context. Moreover, 

empirical studies demonstrated that companies operating with more vulnerable food products 

and food processes have a higher chance of food safety issues if their food safety system is 

not well developed (e.g. Luning et al., 2015; Sampers et al., 2012). Studies also showed that 

companies place stricter requirements and greater priority on food safety in production of 

high-risk products (e.g. meat and dairy) than for other products as high-risk products are 

potentially hazardous if processed under non-conforming circumstances (e.g. De Boeck et al., 

2018a; Herath et al., 2007; Jacxsens et al., 2015; Karaman et al., 2012). Moreover, authors 

argued that companies with a more vulnerable context (i.e. product, process and supply chain 

characteristics, which indicate riskiness of the situation and that could affect food safety) need 

to provide better organisational support to enable consistency in decision-making (Kussaga et 

al., 2013; Luning et al., 2011).  

 

Furthermore, Nyarugwe et al. (2016) discussed the need to adapt FS-culture to a company's 

food risks and context, as has been done in FSMS performance and in safety culture studies 

(e.g. Flin, 2007). To the best of our knowledge, no empirical studies have investigated if 

companies’ food safety risks are reflected in the prevailing FS-culture and whether companies 

operating with more risky products and processes possess a more pro-active FS-culture. We 
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postulate that companies working with high-risk food products possess a pro-active FS-

culture. 

 

Besides product riskiness, the broad national context (i.e. external company environment), 

particularly food safety governance (i.e. characteristics of the regulatory environment and 

enforcement practices), plays a role in food safety performance (Kirezieva et al., 2015a; 

Kussaga et al., 2013; Nanyunja et al., 2015). Several authors also hypothesised that food 

safety governance could shape the FS-culture of an organisation (De Boeck et al., 2017; 

Taylor, 2011). In many transition economies, food safety legislation and its enforcement are 

weak and underdeveloped (Kirezieva et al., 2015b; Kussaga et al., 2014a; Kussaga et al., 

2013; Nanyunja et al., 2015), which could constrain the development of FSMS and negatively 

impact FS-culture. This study therefore aims to investigate whether food companies operating 

under the same national context but varying in product riskiness differ in their prevailing FS-

culture. As a case study we used Zimbabwe, where the food safety governance system is 

fragmented (i.e. consists of multiple actors in food safety governance leading to overlaps or 

oversights in food safety control), lacks a clear enforcement strategy, and authorities act 

independently and uncoordinated, except when faced with food safety challenges (e.g. 

Macheka et al., 2013; Pswarayi et al., 2014).  

 

4.2 Food safety culture research framework 

Figure 4.1 shows the FS-culture research framework extended from Nyarugwe et al. (2018), 

used to analyse an organisation’s prevailing FS-culture within its national context. 

Development of this FS-culture research framework was founded on the contingency theory, 

the food quality functions model and principles of the techno-managerial approach, i.e. 

concurrent analysis of technological and managerial factors that can have an influence on 

food safety (Luning & Marcelis, 2007; Luning & Marcelis, 2006; Sousa & Voss, 2008). The 

figure shows elements, which include: organisational and technological enabling conditions, 

employee characteristics, food production characteristics, food safety output, and the internal 

and external company environment. Enabling conditions and employee characteristics reflect 

an organisation’s FS-culture. Enabling conditions include technological and organisational 

conditions that measure the supportiveness of the company’s technological and managerial 

environment to food handlers when executing their work tasks (Luning et al., 2011; 

Nyarugwe et al., 2018). Regarding employee characteristics, food safety, hygiene and risk 

perceptions, and attitudes of food handlers were assessed. Perceptions measure how personnel 
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evaluate and ascribe meaning to their work environment (De Boeck et al., 2015). Attitude has 

been proposed as one of the predictors of intention to comply with food safety and hygiene 

requirements and intention as an influencer of actual behaviour (Ajzen, 1991; Clayton & 

Griffith, 2008; Manning, 2018b; Young et al., 2018). With actual behaviour, we measure 

actual compliance to food safety related activities as behaviour reflects an organisation’s FS-

culture (De Boeck et al., 2017; Nyarugwe et al., 2018). Food safety output gives an indication 

of actual food safety performance as an outcome of the FSMS (Jacxsens et al., 2010). Above 

elements and their associated indicators (i.e. crucial aspects) were identified from previously 

validated studies (e.g. De Boeck et al., 2016; Fatimah et al., 2014a; Jacxsens et al., 2010; 

Nyarugwe et al., 2018). 

 

Fatimah et al. (2014a) denoted company characteristics as operational characteristics 

including management system, size and product type, which all could influence an 

organisation’s FS-culture. In our study, food production characteristics (i.e. product riskiness 

and vulnerability) were incorporated in addition to company characteristics (including size, 

product type and organisational structure) to typify the internal company environment. 

Moreover, food safety performance was included as Luning et al. (2011) suggested food 

safety performance to not only depend on FSMS performance but also on the system’s 

context with the assumption that product riskiness is a determinant of food safety 

performance. The food safety program was furthermore incorporated in the framework as a 

FSMS has been indicated as part of FS-culture assessments (De Boeck et al., 2016; Griffith et 

al., 2017; Nyarugwe et al., 2016).  

 

Additionally, the framework shows national values and food safety governance as part of the 

broad national context used to typify the external company environment. In this study, 

national values characterise the national culture based on the Hofstede cultural dimensions i.e. 

power distance, individualism vs collectivism, masculinity vs femininity, uncertainty 

avoidance, long vs short-term orientation, and indulgence vs restraint (Hofstede et al., 2010). 

The food safety governance approach (i.e. characteristics of legal framework and enforcement 

practices) was assessed as it shapes an organisation’s food safety system and the way it is 

implemented (Kirezieva et al., 2015a; Rouvière & Caswell, 2012), which possibly reflects the 

FS-culture.  

 

 



Prevailing food safety culture in companies operating in a transition economy- does product riskiness matter?

77

Chapter 4 

73 

 

Figure 4.1:Research framework to analyse prevailing FS-culture of a company within its 

environmental context. In grey are the elements used to give an indication of an organisation’s prevailing 

FS-culture from a food handler’s perspective. 
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4.3 Materials and methods 

4.3.1 Study design 

Selection of respondents 

The study was carried out between July 2017 and September 2018 in nine Zimbabwean food 

companies coded L1-3, M1-2 and H1-4 for confidentiality reasons. The companies differed in 

level of product riskiness (low-L, medium-M, and high-risk-H), product type (dairy, meat, 

juices and cordials, baked goods, fresh vegetables), and company size (small to large). Small 

to medium companies employ more than 10 but less than 250 people with an annual turnover 

of EUR 50 million and balance sheet not exceeding EUR 43 million (European Union 

Commission, 2003). Dairy and meat companies were classified as high-risk, and vegetables 

and baked goods as low-risk (Dora et al., 2013; Jacxsens et al., 2015; Karaman et al., 2012). 

Medium-risk companies produced cordials and pasteurised juices. Companies and 

respondents were selected based on their willingness to participate. In the study, different 

types of respondents were interviewed. Food handlers (i.e. machine operators, production 

attendants, packers and supervisors) were randomly selected by the researchers from the 

production floor (according to Nyarugwe et al., 2018) to obtain the maximum participants 

within the allowable time. In each company, the quality assurance (QA) manager was 

interviewed. Three food safety authorities, one from a private certification body (coded as 

FSA1), and two from governmental bodies (FSA2 and FSA3), were also interviewed. FSA1 

operated at the managerial level whilst the others operated at the directorship level. All 

received information about the research background and a guarantee of confidentiality. Table 

4.1 summarizes respondent characteristics. 

 

Design of empirical study 

The empirical study design consisted of one part to typify internal and external company 

characteristics that could shape the FS-culture of an organisation and another part to assess 

the FS-culture elements that give an insight into the prevailing FS-culture. Questionnaires 

were used to collect data on external company characteristics (national values, food safety 

governance) and internal company characteristics. Interviews were also used to assess food 

safety governance. To assess the prevailing FS-culture, a mixed-methods approach, which 

involved triangulation of research methods, was used as recommended in other studies (De 

Boeck et al. (2018b) and Jespersen and Wallace (2017). The approach included interviews, 

card-aided interviews, questionnaires, participatory observations, and document analysis as 

previously developed (Nyarugwe et al., 2018).  
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Some methods, such as storytelling to assess the prevailing FS-culture, were slightly modified 

(sections 2.2.3.1 to 2.2.3.4) based on recommendations from a previous study (Nyarugwe et 

al., 2018). Two research assistants from the University of Zimbabwe, who were trained in 

conducting the FS-culture assessments, assisted in data collection. In each company, data was 

collected for a period of 1 week as that was the maximum time the companies allowed.  

 

Table 4.1: Characteristics of company respondents 
 Companies 

 Low-risk Medium- risk                          High-risk 

 1L1 L2 L3 M1 M2 H1 H2 H3 H4 

Respondents profile  
Gender          
Male 25 26 1 27 24 25 25 21 10 
Female 1 2 9 5 1 0 0 1 2 
Age          
Below 26 3 2 3 2 1 6 7 6 5 
26-30 8 1 4 10 2 10 5 7 1 
31-35 7 1 1 8 5 6 5 4 4 
36-40 3 5 0 2 4 3 4 2 1 
41-45 1 6 1 3 3 1 2 1 0 
46-50 0 6 0 4 4 0 2 2 0 
50 and above 2* 7 1 1* 5* 0 0 0 1 
Position          
Managers 1 1 1 1 1 1 1 1 1 
Food handlers 25 27 9  31 24 24 24 21 11 
Years in 
employment 

         

<1 2 2 0 4 2 4 12 10 2 
1-5 11 5 9 12 5 16 8 12 8 
6-10 9 0 1 6 6 5 5 0 2 
11-15 2 0 0 2 2 0 0 0 0 
16-20 1* 9 0 4 2 0 0 0 0 
21 and above 0 12 0 2 7* 0 0 0 0 
Type of 
employment 

         

Contract 23 4 9 9 10 15 17 16 2 
Permanent 3 24 1 23 15 10 8 6 10 
Educational 
level 

         

Primary 0 2 3 0 5 0 0 2 4 
Secondary 24 23 6 12 16 23 21 17 4 
Tertiary 2 3 1 17* 3* 2 4 3 4 
Nationality          
Zimbabwean 26 28 10 32 25 26 25 22 12 
Non-
Zimbabwean 

0 0 0 0 1 0 0 0 0 

1L1, M1... refers to the names of the companies. 
*Some respondents chose not to respond 

 

4.3.2 Data collection 

Assessment of external company environment  

Food handlers received the values survey module (VSM), a questionnaire developed by 

Hofstede et al. (2013) to characterise national values, as the assessment had not yet been fully 
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done for Zimbabwe. Questions to typify the food safety governance approach were developed 

by the researchers based on previous research (Kirezieva et al., 2015a), adapted to fit the 

context of emerging economies based on previous findings (Kussaga et al., 2014a) and 

directed to food safety authorities and QA managers. The questionnaires consisted of both 

open and closed questions on characteristics of the legal framework, enforcement practices, 

and private enforcement. All questionnaires, except for the VSM, had three answer categories 

reflecting unsupportive, restricted support, and supportive, which correspond with scores 1, 2, 

and 3, respectively.  

 

Assessment of internal company environment  

Questionnaires were developed to assess, from the QA manager’s perspective, the internal 

company environment, which included vulnerability of the product and production 

characteristics, and the organisation’s food safety vision, company characteristics and formal 

food safety program. One questionnaire comprised closed questions to characterise 

vulnerability (modified from Luning et al., 2011). Vulnerability reflects the perceived 

riskiness in the context (Sawe et al., 2014), encompassing, in the current study, the inherent 

product and production characteristics. The other questionnaire comprised both closed and 

open questions to assess company characteristics and the formal food safety program. All 

questions had answer categories characterising a reactive, active, and proactive FS-culture, 

which correspond with scores 1, 2, and 3, respectively. Vulnerability and assigned food safety 

performance scores were based on Sampers et al. (2012) and Jacxsens et al. (2010). Scores 

were also assigned for the formal food safety program using the same approach. 

 

Assessment of organisational and technological enabling conditions 

Card-aided interviews were used to assess food handlers’ perceptions of the organisation’s 

technological and organisational enabling conditions (Figure 4.1) as described in Nyarugwe et 

al. (2018). For each enabling condition, three cards providing descriptions reflecting 

characteristics of a reactive, active, and proactive FS-culture (scores 1, 2, 3, respectively) 

were given to respondents. This supported the respondents to choose the situation that best 

described the organisation’s supportiveness to food safety and hygiene. The cards were given 

random letters and numbers and the combinations of letter and number chosen by the food 

handlers were recorded on a separate answer sheet together with the respondent’s justification 

of the selected response. Each interview lasted for 20 to 45 min, depending on the 
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respondent’s ability to use English for communication, with the local language (Shona) used 

where translation was required.  

 

Assessment of employee characteristics 

Following the card-aided interviews, food handlers received a FS-culture self-assessment 

questionnaire. The questionnaire included demographic variables, operating characteristics, 

and employee characteristics. The employee characteristics section consisted of closed and 

open questions to: (1) evaluate attitudes towards food safety and hygiene control, (2) assess 

risk perceptions, (3) analyse perceived appropriateness of personal hygiene practices, crucial 

control and sanitation practices, and (4) assess intended food safety and hygiene control 

behaviour. The questionnaire was modified from our previous study (Nyarugwe et al., 2018) 

by including risk perceptions and intended behaviour. Most food handlers completed their 

own questions with a few requiring assistance from the researchers in translating the 

questionnaires. The questionnaire comprised three answer categories reflecting reactive, 

active, and proactive FS-culture, which correspond with scores 1, 2, and 3, respectively. 

Exceptions were the food safety and hygiene perceptions where the chosen responses were 

classified as reactive, active or proactive. 

 

Assessment of actual behaviour  

An observation checklist was used to assess food handler behaviour based on guidelines 

previously described by Nyarugwe et al. (2018). The checklist contained three sections, 

namely on personal hygiene, actual sanitation practices, and actual control of crucial process 

parameters. For each section, the observer classified the observations into non-, partial, or full 

compliance corresponding with scores 1, 2, and 3, respectively. Two researchers randomly 

and independently observed the same person. The duration varied depending on, e.g., work 

area, tasks, and product or process requirements. Participatory observation, where the 

researchers integrate themselves within a group without informing group members that they 

are being observed, was done to observe actual execution of work tasks by the food handlers, 

as described by Kawulich (2005). 

 

Assessment of food safety output 

A checklist was developed to systematically analyse records for microbial trends, and type of 

microbial and hygiene-related complaints based on Nyarugwe et al. (2018). Analysed records 

covered a period of eight months to get insight into the companies’ activities over a longer 
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period. This period was the same for all companies. Companies were scored 1, 2 or 3, 

depending on whether records indicated multiple problems, restricted or no food safety 

problems. This was associated with respectively a reactive, active, or proactive FS-culture. 

Additionally, food safety key performance indicators were assessed through questions on food 

safety directed to the QA manager, as previously described by Jacxsens et al. (2010). Food 

safety performance indicators are useful to give a first indication of the microbial food safety 

performance as a measure of the food safety output without actual microbial analysis, as 

demonstrated by Jacxsens et al. (2010). These authors suggested that food companies that 

evaluate their performance in a structured way and according to very strict and specific 

criteria, will have a better insight in their actual microbial food safety performance because 

“food safety problems will be more systematically detected”.  

 

4.3.3 Data interpretation and analyses 

Data interpretation 

For each of the assessed elements and their associated indicators, situational descriptions and 

scores that reflect a reactive, active, and proactive FS-culture were defined to interpret data 

obtained from the multiple data collection methods with the exception of national values. 

Table 4.2 shows the overall characteristics to define these descriptions and assign scores. The 

assigned scores were used for both data and statistical analyses.  

 

Table 4.2: Overall characteristics of the FS-culture elements and the internal and external 
environment used to typify the prevailing FS-culture and the company environment extended 
from Nyarugwe et al. (2018) 

*Element Score 1 (typifying reactive FS-
culture) 

Score 2 (typifying active FS-culture) Score 3 (typifying proactive FS-
culture) 

External company environment 
a Food safety 
governance 

Unsupportive i.e. Out-of-date, 
unusable, generic food safety 
standards which leave much room 
for interpretation or punitive 
enforcement practices or ad hoc 
inspections and audits are done only 
when problems occur 

Restricted support i.e. relevant food 
safety standards, usable to some 
extent and are prescriptive. Partially 
facilitative enforcement practices. 
Structured inspections and audits done 
on a regular basis 

Supportive i.e. up-to-date food 
safety standards. Facilitative 
enforcement practices. Inspections 
and audits done on a defined 
frequency and are risk-based 

Internal company environment 
aCompany 
characteristics 

Unsupportive e.g. Low workforce 
quality (related to food safety 
competence) with high employee 
turnover. Lack of or unclear 
organizational structure 

Constrained e.g. Constrained 
workforce quality with variable 
workforce composition. Restricted 
organizational structure 
 

Supportive e.g. High workforce 
quality with low turnover and a 
clear organizational structure 

a Formal food 
safety program 

Non-existent or if it exists is not 
formally written, is unstructured, 
and not verified or validated 

Improperly implemented. Based on 
experience and in-house or general 
knowledge, partially digital, updates 
are ad hoc, restricted access, 
verified/validated based on in-house 
knowledge  

Properly implemented Science-
based, digital, decentralised, 
always updated, verified based on 
scientific sources and validated 
based on rigorous analysis by 
independent experts 
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Vulnerability  
 
Product 
characteristics 
 
 
Process 
characteristics 

 
 
High chance on chemical and 
microbial contamination, and 
growth or survival of pathogens 
 
Highly susceptible to cross 
contamination 

 
 
Potential contamination and likely 
chance for growth or survival of 
pathogens 
 
Potentially susceptible to cross 
contamination 

 
 
Low chance of contamination and 
growth or survival of pathogens 
 
 
Unlikely to be susceptible to cross 
contamination 

Enabling conditions 
Technological 
and 
organisational 
conditions 

Reactive (lack of support/conditions 
are not enabling) - acting only when 
there is a situation that needs to be 
controlled. Routine response to 
inspection findings, problems/ 
incidents. Control is mainly problem 
driven. 

Active (restricted support/ conditions 
are enabling only to a certain extent) - 
systems are in place to manage the 
likelihood of (cross) contamination 
and to support food handlers’ food 
safety/hygiene control decisions 

Proactive (full support/ conditions 
are enabling) - thinking and acting 
in advance of anticipated problems. 
Focus is on prevention of (cross) 
contamination 

Employee characteristics 
Attitude  Weak and negative attitude-negative 

predisposition toward compliance 
with food safety/hygiene 
requirements. Employees have no 
regard for food safety/hygiene issues 
unless compelled to 

Ambivalent attitude- uncertain 
predisposition to comply with food 
safety/ hygiene requirements. 
Employees perform adequately only 
when circumstances are appropriate 

Strong and positive attitudes- 
positive predisposition to comply 
with food safety/hygiene 
requirements under all 
circumstances. Employees always 
maintain adequate performance 

a Risk 
perceptions 

Inadequate - complete lack of 
awareness in the risk posed on a 
majority of food safety and hygiene 
issues. 

Moderate - incomplete awareness on 
the risk posed on some food safety 
and hygiene. 

Good - ample awareness on the risk 
posed on a majority of the food 
safety and hygiene issues. 

Food safety and 
hygiene 
perceptions  

Non-aligned- employee perceptions 
incorrect and not aligned with the 
company’s food safety and hygiene 
control requirements  

Partially aligned- employee 
perceptions partially/incompletely 
aligned with the company’s food 
safety and hygiene requirements 

Fully aligned- employees have 
appropriate perceptions aligned 
with the company’s food safety and 
hygiene control requirements 

a Intended 
behaviour 

High-risk due to high inclination to 
engage in risky behaviour (i.e. not to 
comply with food safety and 
hygiene control practices ≥80% of 
the time). 

Moderate-risk due to moderate 
inclination to engage in risky 
behaviour (i.e. to incompletely 
comply with food safety and hygiene 
control practices ≥80% of the time). 

Low-risk due to high inclination to 
engage in non-risky behaviour (i.e. 
to comply with food safety and 
hygiene control practices ≥80% of 
the time). 

  Actual Behaviour  
Actual food 
safety and 
hygiene control 
behaviour 

High-risk due to noncompliance 
with food safety and hygiene control 
requirements. Food safety and 
hygiene practices are not executed 
≥80% of the time. Risk of cross-
contamination is highly likely to 
occur. 

Moderate-risk due to partial 
compliance with food safety and 
hygiene control requirements. Food 
safety and hygiene control practices 
are executed wrongly/incompletely 
≥80% of the time. Risk of cross-
contamination likely to occur. 

Low-risk due to full compliance 
with food safety and hygiene 
control requirements. Food safety 
and hygiene control practices 
correctly and completely executed 
≥80% of the time. Risk of cross-
contamination highly unlikely. 

Food safety output 
Food safety 
performance  

Poor food safety performance 
(noncompliance/conformance) -
minimal criteria used for food safety 
performance evaluation, and having 
various food safety problems due to 
different problems in the FSMS 

Moderate food safety performance 
restricted compliance/conformance) - 
several criteria used for food safety 
performance evaluation and food 
safety problems restricted to one type 
of problem in the FSMS. 

Good food safety performance (full 
compliance/conformance) - 
systematic evaluation of food 
safety performance using specific 
criteria and having no food safety 
problems. 

a Extended from Luning et al. (2011a); Nyarugwe et al. (2018) 
*For national values, typification is based on Hofstede et al. (2010)  
 

Scores for technological and organisational enabling conditions, employees’ food safety, 

hygiene and risk perceptions, attitudes, and intentions were used to gain insight into the 

overall prevailing FS-culture (Nyarugwe et al., 2018). Score 1 indicated low support and little 

or no regard towards the importance of food safety. Score 2 reflected an incomplete regard 

and restricted support and score 3 a high regard and complete support towards food safety. 

These scores reflected a reactive, active and proactive FS-culture, respectively.  
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Data analysis and statistical analysis 

Microsoft Office Excel was used to calculate the percentage non-conformance of food 

products to microbiological criteria and the percentage of microbiological and quality 

complaints (Nyarugwe et al., 2018) related to the food safety output (Figure 4.1). For national 

values, index scores were calculated from the five-point Likert scale based on Hofstede and 

Minkov (2013) and used to determine the predominant cultural dimensions in the country, as 

well as to give an indication of the external company environment. For the food safety 

governance approach, which was also used to give an indication of the external company 

environment, assigned scores of each of the three food safety authorities and eight QA 

managers were entered into IBM SPSS software version 25.0 (2017) and frequencies 

calculated for the two groups to check for alignment in responses between the QA managers 

and food safety authorities. 

 

The assigned scores of each respondent for the nine companies were also entered into IBM 

SPSS software version 25.0. Frequencies and mode scores were calculated per company for 

the organisational and technological enabling conditions, and employee characteristics 

reflecting an organisation’s prevailing FS-culture and for actual food handler behaviour, i.e. 

food safety and hygiene-related behaviour (Figure 4.1). The mode scores were used to 

designate the prevailing FS-culture and find possible associations between actual behaviour 

and the FS-culture variables using multiple linear regression, where findings were considered 

statistically significant if the p-value < 0.05. The forward selection method was used 

(Alexopoulos, 2010). 

 

4.4 Results  

4.4.1 Characteristics of the company environment 

i. External company environment 

National values 

Hundred and ninety food handlers completed the Hofstede questionnaire (VSM). Data (Table 

4.3) indicated that Zimbabweans have a high (68.6) power distance (PD) depicting a culture 

where inequality exists. The low score on long-term orientation (18.3) shows a culture that 

focuses on prevailing issues in the short-term, and an intermediate score for uncertainty 

avoidance (57.2) was given as no clear preference was depicted. Additionally, low scores on 

individualism (38.7) and masculinity (8.3) dimensions shows that the Zimbabwean culture is 

typified by collectivism and femininity. 
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Table 4.3: Scores for national values based on the value surveys module 
Cultural Dimension Score 
Power distance 68.6 (high power distance) 
Individualism 38.7 (collectivism) 
Masculinity 8.3 (femininity) 
Unceratinity Avoidance 57.2 (intermediate) 
Long-Term Orientation 18.3 (short-term orientation 
Indulgence vs restaint 61.8 (indulgence) 
Based on 190 respondents 
Interpretations based on Hofstede et al. (2010) where a high score on power distance refers to high power distant cultures and 
low score refers to low power distant cultures. Low scores on individualism, masculinity, uncertainty avoidance, long-term 
orientation and indulgence refer to collectivist, feminine, low uncertainty avoidance, short-term oriented and restrained 
cultures whereas high scores refer to individualistic, masculine, high uncertainty avoidance, long-term orientation and 
indulgent cultures. Intermediate scores indicate no preference. 

 

Food safety governance approach 

Table 4.4 shows results for the food safety governance approach from the FSAs and QA 

managers’ perspectives. Only on the specificity of food safety regulations and type of 

assessments did both FSAs and QA managers have aligned perspectives. Both perceived food 

safety regulations to be unsupportive (score 1) and type of assessments as either unsupportive 

or supportive (score 3). Both authorities and QA managers agreed that the legislation was 

written in general terms, leaving room for different interpretations. Interestingly, authorities 

indicated the status of food safety regulations as reactive, whilst companies perceived it to 

provide restricted support (score 2) except for M1, which was aligned with the authorities. 

 

Overall, both described the food safety governance approach as fragmented, without clear 

structures of authority, and somewhat punitive with outdated and generic legislation. 

Moreover, legislation was only available upon request as mentioned by authorities: 

“If you don’t know that legislation or updates have been gazetted then you will be in the dark 

as legislation is upon request and at times you have to go and buy it”.  

 

ii. Internal company environment 

Company characteristics 

Table 4.5 shows the data to typify the internal company environment. At least five companies 

produced for export, whilst the rest produced for local markets. Those producing for the 

export market mostly had implemented HACCP and/or private standards, but companies 

producing for the local market did not have a certified FSMS. Overall, there were no distinct 

differences between the low, medium, and high-risk companies regarding the other 

characteristics. The only difference was that most low and medium-risk companies (4/5) 
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exported some of their products, whereas most high-risk companies (3/4) mainly produced for 

the local market.  

 

Table 4.4: Frequency of scores for the food safety governance approach from the food safety 
authorities and QA managers perspective 

 
Characteristics 

Food safety 
authorities  
(N=3) 

 QA 
managers 
(N=8) 

    Qualitative Data 

Score 1 2 3  1 2 3  

Status of food 
safety regulations 

3    2 6  Food safety authorities unanimously agreed on food safety 
regulations being out-of-date and unusable. Majority of 
companies indicated regulations as relevant and useful to a 
certain extent. Only M1, an international company was 
aligned with the food safety authorities 

Specificity of food safety 
regulations 

2 1   5 2 1 2/3 Food safety authorities emphasised that food safety 
regulations are written in general terms and leave much room 
for interpretation, and a majority of the QA managers 
perceived so too.  

Enforcement 
practices 

3    4 4  Food safety authorities unanimously stressed that they 
penalized those who did not comply. Whilst some QA 
managers agreed with the food safety authorities, others felt 
that the food safety authorities provided assistance e.g. 
reference standards, training.  

Type of assessments  2  1  4  4 Inspections were done by two food safety authorities. 
However, the other also provides 3rd party audits. Some QA 
managers scored 1 or 3, in alignment with food safety 
authorities.  

Scores 1, 2, 3 represent unsupportive, restricted support and supportive respectively. The food safety authorities 
were from 3 different institutions and the QA managers were from 8 different companies as 1 QA manager 
mentioned they did not know the answers.  

 

Formal food safety program  

Table 4.5 also shows results of the assessment of the formal food safety program. Only M1, 

an international company, scored 3 as they had a well-designed food safety program and were 

FSSC certified. Even though H3 and H4 produce high-risk products, they overall scored 1 as 

they did not have any formal food safety program. Only H1 scored 2 overall, with a score 2 

for design, documentation and verification and score 1 for validation as it was not done. Also, 

L2 scored overall 2; they designed their FSMS based on ISO22000 but were not certified. The 

other companies overall scored 1_2, because of poor design, and/or lack of validation, limited 

verification and poor documentation.  
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Table 4.5: Company characteristics, food safety program and vulnerability of food production 
system as assessed for the low, medium and high-risk food companies 

  Company  
 Low-risk  Medium-Risk                          High-risk 

Internal company 
environment  

L1 L2 L3 M1 M2 H1 H2 H3 H4 

Company 
Characteristics 

         

Product type Baked  Baked  Vegetab
les 

Juice, 
cordials 

Juice Dairy Dairy Meat, 
Pastries 

Dairy 

Company size a M L S L M M M S S 
Local or export products Local Export Export Export Export Export Local Local Local 
FSMS implemented None ISO 

22000, 
ISO/TS 
22002 

Global 
Gap 

FSSC 22000, 
ISO 22002-4: 
2013 

HACCP ISO 
22000:2005, 
ISO/TS 
22001:2009 

HACCP None None 

FSMS certified None None Global 
Gap 

FSSC 
22000:2005 

None ISO 
22000:2005 

None None None 

Type of ownership Private Private Private Private Private Private Private Private Private 
Organisational structure b Central Decentral Central Decentral Central Central Central Central Central 
Food Safety Program          
Design (sources)  2 3  3 2 2 1 1 1 
Validation 1 2  3 2 1 2 1 1 
Formal documentation 
(characteristics, updating, 
accessibility) 

1 1  3 1 2 1 1 1 

Verification 2 1  3 1 2 2 1 1 
Overall assigned score c 1_2 2 * 3 1_2 2 1_2 1 1 
Vulnerability of food 
production system 

         

Product characteristics           
Type of raw materials 1 1 1 2 1 3 3 3 3 
Raw material storage  2 1 1 3 1 3 3 3 3 
Product properties 1 1 3 1 1 3 3 3 3 
Product heat treatment 2 1 1 2 2 3 2 2 3 
Final product packaging 1 2 1 2 2 2 2 2 2 
Overall score product 
characteristics  

1_2 1 1_2 2 1_2 3 2_3 2_3 3 

Production 
Characteristics  

         

Intervention steps 1 2 1 2 2 1 1 2 2 
Process characteristics 1 3 3 1 3 1 1 3 2 
Process design 1 3 1 2 1 3 2 2 2 
Overall score production 
characteristics 

1 2_3 1_2 1_2 2 1_2 1_2 2_3 2 

Overall assigned score  1 1_2 1_2 2 1_2 2_3 2_3 2_3 2_3 
a S, M, L refers to Small, Medium or Large companies 
b Central refers to centralised and Decentral to decentralised  
c Assigned Scores based on Luning et al. (2011a) and Sampers et al. (2012), If the mean score was between 1 and 
1.2 then assigned score 1, between 1.3 and 1.7 (assigned score 1_2), between 1.8 and 2.2 (2), between 2.3 and 
2.7 (2_3), and between 2.8 and 3.0 (3). Scores 1, 2, 3 for the food safety program respectively represent 
unsupportive, restricted support, supportive. For vulnerability of the food production system, scores 1, 2 and 3 
respectively refer to high, potential and unlikely susceptibility to contamination.  
* not evaluated as person responsible was not available.  
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Vulnerability of food production system  

Assigned scores (Table 4.5) to determine the vulnerability of the food production system 

overall confirmed that L1, L2 and L3, were low-risk, M1, M2 were medium-risk, and H1, H2, 

H3 and H4 were high-risk companies. However, even though companies produced similar 

products with similar riskiness, companies sometimes differed in the specific product and 

production characteristics, which means they actually differed in vulnerability. For example, 

L1, L2 and L3 differed in raw material storage requirements and degree of automation.  

 

4.4.2 Food safety output 

Table 4.6 shows that better performing companies (H2, M1, M2 and L1) had a moderate 

(score 2) to good (score 3) food safety performance. Companies H3, H4, and L1, L2, L3 did 

not perform any food safety (microbial or chemical) analysis, even though H3 and H4 

produced high-risk products. All these companies, except for L2, did not have a complaints 

system in place, questioning how they control the food safety performance of their products. 

Companies H1 and H2, producing similar high-risk products, performed similarly, with the 

exception of the complaints system, which was absent in H2. Results from the analysis of the 

microbial data and customer complaints were mostly consistent with the food safety 

performance level as indicated by the QA manager using the FS-output questionnaire (Table 

4.6). However, the QA managers in H4, H3, and L1 assigned higher scores for the 

performance of their system, which was not corroborated by the actual data on food safety 

and hygiene performance in their documents. 

 

4.4.3 Prevailing FS-culture  

i. Enabling conditions 

Figure 4.2 shows scores for the organisational and technological conditions used in assessing 

the prevailing FS-culture based on card-aided interviews with the food handlers. H1, M1, and 

L1 predominantly scored 3 for most of the technological and organisational conditions, 

signifying that these companies, which differ in product riskiness, were all supportive to food 

safety and hygiene. H2, H3, M2, and L2, also differing in product riskiness, predominantly 

scored 2, indicating restricted support, whereas H4 and L3 mostly scored 1, demonstrating 

lack of support. Of interest was that most companies, regardless of their level of product 

riskiness, scored 3 for the communication system and adequacy of time (both organisational 

conditions), as they had good communication systems and had sufficient time for food safety 

and hygiene activities. However, some food handlers raised concerns, e.g. in H3, a food 
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handler said: “Sometimes there isn’t enough time as the demand will be so high. It will be 

“hurry, hurry” as orders will be supposed to be dispatched..., ...We then have insufficient 

time for hygiene tasks but sometimes it is sufficient when we have less orders”.  

 

Table 4.6: Assigned scores for food safety output 
  Company  
 Low-risk  Medium-Risk High-risk 

Characteristics L1 L2 L3 M1 M2 H1 H2 H3 H4 
Food Safety Performance Indicators          
External food safety performance indicators          
FSMS evaluation 2   3 1 2 2 1 2 
Seriousness of remarks of FSMS evaluation 3   2 1 1 1  1 
Customer complaints-microbial 3 3  2 3 2 2 2 3 
Customer complaints- hygiene 2 1  3 3 1 3 3 3 
Internal food safety performance indicators          
Product sampling 2 1  3 3 3 3 3 2 
Judgement criteria 3 1  3 3 3 3 1 2 
Hygiene and pathogen non-conformities 3 1  1 2 1 2 1 1 
Overall assigned score ab 2_3 1 * 2_3 2_3 2 2_3 1_2 2 
Actual food safety and hygiene performance          
Microbial Analysis -Yeasts and Mouldscd X X X 100 86-100 59-61 61-63 X X 
Microbial Analysis - Coliformscd X X X 100 10-86 87-97 88-95 X X 
Quality complaintsce X 100 X 71 100 34 X X X 
Microbial safety complaintsce X 0 X 29 0 66 X X X 

aAssigned Scores, b If the mean score was between 1 and 1.2 then assigned score 1, between 1.3 and 1.7 
(assigned score 1_2), between 1.8 and 2.2 (2), between 2.3 and 2.7 (2_3), and between 2.8 and 3.0 (3) (Jacxsens 
et al., 2010 ), c Document analysis, d % product conformance to microbial requirements, e% complaints related to 
quality or microbial safety, * not evaluated as person responsible was not available. X –not done at the company. 
Score 1= poor, 2 moderate, 3 good.  
 

Regarding the training program, food handlers in most high-risk companies perceived training 

to be generic (score 1), whereas in most low and moderate-risk companies these scored 2 and 

3. For the technological conditions, handwashing facilities mostly scored 3, as food handlers 

perceived them to be enabling in all the companies. In contrast, food handlers in most high-

risk companies (H2, H3, H4) regarded the protective clothing to be inadequate (score 1), 

whereas food handlers in most low and moderate-risk companies regarded protective clothing 

to be adequate (score 3) except for L1, which scored 1. The low score (1) was attributed to the 

lack of additional protective clothing such as face masks, gloves, and cold-room suits required 

in the high-risk companies. Food handlers stated: “Protective clothing is not adequate, we 

have one set only..., There is no protective clothing, we use our own..., What we have is torn” 
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 Food handlers in most low-risk companies (L2, L3) perceived equipment to be not 

hygienically designed (score 1) and equipment maintenance to be generally breakdown 

related (score 1). Food handlers in H2, H4 also mentioned breakdown maintenance to be 

prominent as illustrated in the text below: 

“They fix machines when told..., If a machine does not have a problem, it is not 

fixed/serviced”  

 

ii. Employee characteristics 

Attitude 

Figure 4.2 also presents results of the assessment of employee attitudes. Food handlers in L2, 

M1, and M2 predominantly scored 3, signifying strong and positive attitudes towards the food 

safety and hygiene tasks. Most food handlers in H1 and L1 also had positive attitudes, 

although some showed ambivalence (score 2), indicating an uncertain predisposition to 

comply with food safety and hygiene requirements. For H2 and H3, food handlers had 

ambivalent attitudes, and in L3 they even had a negative attitude (score 1), reflected in the 

lack of regard for food safety/hygiene issues unless compelled to.  

 

With respect to handwashing requirements, food handlers in most companies (7/9) had 

negative attitudes (score 1), except in H1 and H3 were food handlers demonstrated 

ambivalent attitudes. Of concern was the attitude towards cleaning and sanitation of food 

handlers in all high-risk companies, L1 and L3 as these were mostly ambivalent.  

 

Risk perceptions 

Figure 4.2 shows the results of the risk perception assessment. Food handlers in 2 out of 4 

high-risk companies (H2, H3) revealed appropriate risk-perceptions (score 3), signifying that 

they were sufficiently aware of the risks posed on consumers by food safety and hygiene 

issues. Results also show that food handlers in both medium-risk companies predominantly 

scored 3. On the contrary, H1, H4 and all low risk companies predominantly scored 1 and 2, 

which reflects that their food handlers lack or have an inadequate perception of the food 

safety and hygiene risks. 

 

With respect to the perceptions towards their safety and hygiene tasks, food handlers in all 

companies consistently scored 2 for risk perceptions regarding working while wearing 

jewellery. Moreover, in most companies (7/9), (except L3 and H4), food handlers revealed 
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ample awareness (score 3) of the risks of microbial contamination when appropriate 

corrective actions were not followed. Likewise, food handlers in high and medium-risk 

companies demonstrated ample awareness (score 3) of the risks associated with inadequately 

sanitizing equipment when compared to L1, L3 and H4 (score 2), which demonstrated 

inadequate awareness. 

 

Food safety and hygiene perceptions 

Results in Figure 4.2 show a mode score of 1 on food safety and hygiene perceptions for all 

companies. This indicates that food handlers in all companies had incorrect food safety and 

hygiene perceptions, which were not aligned with company requirements.  

 

Intended behaviour 

Food handlers in all companies predominantly scored 3 on intended behaviour (Figure 4.2). 

This implies that food handlers were strongly inclined not to engage in risky behaviour. An 

exception was L3, where food handlers were moderately inclined to engage in risky behaviour 

regarding the control of crucial parameters (score 2). 

 

4.4.4 Actual behaviour 

Table 4.7 shows mode scores for actual food handler behaviour. Food handlers in H1, M1, 

and L1 correctly executed all personal hygiene, sanitation, and crucial process control 

requirements (score 3). However, results indicate that food handlers in all other high-risk 

companies (H2, H3, H4) did not follow multiple personal hygiene requirements (score 1). 

Likewise, food handlers in L2 and M2 did not execute multiple personal hygiene 

requirements (score 1), and food handlers in L2 performed all sanitation activities 

inadequately (score 2); two companies, H4 and M2, had a cleaning department and dedicated 

cleaning staff and these practices were not observed as the study was restricted to food 

handlers in direct contact with food.  
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Table 4.7: Mode scores for actual execution of personal hygiene behaviour, sanitation 
activities and control of process parameters 

a Monitoring done by QC and not food handlers, *These were designated cleaners from the company’s own cleaning 

department who were not part of food handlers, cN is for observed food handlers. Score 1 = non-compliance, 2 = partial 

compliance, and 3 = full compliance.  

 

4.4.5 Statistical analysis  

Multiple linear regression (Table 4.8) shows which FS-culture variables significantly (p< 

0.05) contributed to actual food handler behaviour and statistical associations. Training, time, 

protective clothing, sanitation, handwashing perceptions, attitude on control of crucial 

parameters, and intended corrective action behaviour explained 61% (adjusted R2= 0.607) of 

the variation of the actual personal hygiene behaviour. With actual sanitation behaviour as the 

dependent variable, time, sanitation, protective clothing, hygiene design, risk perceptions (on 

handwashing and corrective actions), perceptions on sanitation efficacy and intended personal 

hygiene behaviour explained 51.4% of the variance. Commitment, sanitation practices, 

maintenance, protective clothing, perceptions on handwashing and execution of corrective 

actions, and intended behaviour towards corrective actions for sanitation explained 43% 

(adjusted R2= 0.430) of the variation for actual control of crucial process parameters 

 

  Company  
 Low-risk Medium-

Risk 
High-risk 

 
Observed behaviour 

L1 
cN= 
10 

L2 
N= 
27 

M1 
N= 
23 

M2 
N= 
9 

H1 
N= 
10 

H2 
N= 
16 

H3 
N= 
10 

H4 
N= 
10 

Actual Behaviour 
Actual execution of personal hygiene behaviour 
• Maintenance of high degree of personal cleanliness  

 
 
3 

 
 
3 

 
 
3 

 
 
3 

 
 
3 

 
 
3 

 
 
3 

 
 
3 

• Hand washing practices  3 2 3 1 3 1 2 1 
• Hand washing steps  3 1 3 1 3 1 1 1 
• Personal habits  3 1 3 1 3 1 1 1 

Overall score personal hygiene practices  3 1 3 1 3 1 1 1 

Actual execution of sanitation activities 
• Following procedures for cleaning and disinfection 
• Correct cleaning compounds used 
• Correct cleaning tools used 
• Sanitation activities and/or efficacy monitored with microbiological 

sampling 
Overall score sanitation activities 

 
3 
3 
3 

 
2 
2 
2 

 
3 
3 
3 

 
* 
 
 

 
3 
3 
3 

 
3 
3 
3 

 
2 
2 
2 

 
* 
 
 

3 
 

2 3 
 

 3 3 2  

3 2 3  3 3 2  

Actual control of process parameters 
• Appropriateness of monitoring time-temperature parameters during 

processing  
• Corrective actions taken when time-temperature parameters deviate 

from required levels 
Overall score control of process parameters 

 
3 
 
3 
 
3 

 
3 
 
3 
 
3 

 
3 
 
3 
 
3 

 
3 
 
2 
 
2 

 
3 
 
3 
 
3 

 
3 
 
3 
 
3 

 
a 

 
2 
 
2 

 
3 
 
2 
 
2 
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Table 4.8: Possible determinants of actual personal hygiene, sanitation and control of crucial 
process parameters. 

 
Personal hygiene  Sanitation activities  

Control of Crucial 
Parameters 

 Characteristics  

Standardised 
Coefficients 

Beta, β 
Significance 

(p <0.05)  

Standardised 
Coefficients 

Beta, β 
Significance 

(p< 0.05)  

Standardised 
Coefficients 

Beta, β 
Significance 

(p < 0.05) 
Organisational and Technological  
enabling conditions 

      

Training 0.375 0.00  - -  - - 
Commitment - -  - -  0.224 0.03 
Time -0.354 0.00  -0.282 0.01  - - 
Protective clothing 0.410 0.00  0.455 0.00  0.232 0.03 
Sanitation 0.301 0.00  0.263 0.04  0.353 0.00 
Hygiene design - -  0.214 0.018  - - 
Maintenance       -4.94 0.00 
Employee Characteristics        
Attitude on corrective actions 
on crucial parameters 

0.206 0.02  - -  - - 

Risk perception on 
handwashing  

- -  -0.359 0.00  - - 

Risk perceptions on 
corrective actions for crucial 
parameters 

- -  0.279 0.03  - - 

Perceptions on handwashing 
procedure  

0.280 0.00  - -  0.189 0.022 

Perceptions on corrective 
actions for crucial parameters 

- -  - -  0.197 0.013 

Perceptions on sanitation 
efficacy checks 

- -  0.201 0.013  - - 

Intended personal hygiene 
behaviour  

- -  -0.437 0.00  - - 

Intended correction action 
behaviour 

0.201 0.02  - -  - - 

Intended corrective actions on 
sanitation requirements 

- -  - -  -0.227 0.02 

Only significant determinants are indicated in this table. Adjusted R2 values were 0.607, 0.514, and 0.430 for 
possible determinants of personal hygiene behaviour, sanitation activities and control of crucial parameters 
respectively 
 

4.5 Discussion 

4.5.1  Prevailing food safety culture as related to product riskiness  

This study investigated whether companies differing in product riskiness (low, medium and 

high) exhibit differences in their prevailing FS-culture, assuming that high-risk companies are 

more likely to have a proactive FS-culture. However, our results indicated that companies 

exhibited different FS-cultures, regardless of product riskiness. More specifically, our 

findings showed that for high-risk companies, only H1 reflected a proactive FS-culture. On 

the contrary, H2 and H3 showed an active, and H4 a reactive prevailing FS-culture (Figure 

4.2). Concerning medium-risk companies, M1 revealed a proactive FS-culture as food 

handlers highly regarded food safety and hygiene issues, whereas M2 exhibited an active FS-

culture as enabling conditions were not always supportive. With respect to the low-risk 



Chapter 4

96

Chapter 4 

92 

companies, L1 showed a proactive FS-culture as the company and food handlers highly 

prioritised food safety and hygiene (predominantly score 3), whereas L2 and L3, respectively, 

depicted an active and a reactive FS-culture as scores implied restricted (score 2) or low 

(score 1) support for food safety. These findings are corroborated by De Boeck et al. (2018a), 

who did not find a significant correlation between food safety climate and food sector (i.e. 

foods of animal and non-animal origin), although they did not specify product riskiness.  

 

Our data for companies operating in a transition economy indicate that the prevailing FS-

culture cannot be attributed to product riskiness alone. This could be because in a transition 

economy, companies inevitably operate in a constantly changing external environment. Other 

variables explored in this study could have moderated the relationship between product 

riskiness and FS-culture, which will be further discussed.  

 

4.5.2  Common characteristics in the prevailing FS-culture of participating companies  

The nine companies showed several similarities in the assessed FS-culture elements. The most 

obvious similarities were related to the food safety and hygiene perceptions (Figure 4.2), 

which were incorrect (score 1) and not aligned with company specifications. It could be 

because some companies (H3, H4 and L1) had no written procedures for personal hygiene. 

For example, H4 did not have food safety programs or specific personal hygiene and 

sanitation procedures. Moreover, H3, H4, L1, L2, and L3 did not perform hygiene checks 

(Table 4.6), which could also explain the incorrect perceptions. Regardless of incorrect 

perceptions, food handlers in all companies were strongly inclined not to engage in risky 

behaviour (Figure 4.2) as all companies predominantly scored 3. Food handlers who highly 

perceive their organisation to be supportive to food safety, are more inclined to execute work 

tasks as required (Griffith et al., 2010a), which was not the case in this study. Even though 

food handlers were inclined to execute work tasks as required, only food handlers in 

companies H1, M1 and L1, which had a proactive FS-culture, actually executed work tasks as 

required as compliance behaviour predominantly scored 3 (Table 4.7).  

 

Regarding the enabling conditions, we also found similarities among the companies. Food 

handlers in most companies (7/9) perceived the food safety communication system as 

supportive (score 3) (Figure 4.2). Communication is crucial for organisational effectiveness as 

it enhances understanding of food safety information (De Boeck et al., 2015; Griffith et al., 

2010a; Griffith et al., 2017). However, food handlers mentioned that there were no checks to 
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verify whether the information was understood. Griffith et al. (2017) found checks and 

assessments necessary to ensure effectiveness of communication, which could explain the 

inadequacies in observed tasks. Food handlers also perceived time as sufficient as companies 

maintained a good balance between production, and food safety and hygiene activities (Figure 

4.2). Time is a crucial factor to consider in assuring FS-culture. Findings by Fatimah et al. 

(2014a) stressed that time affects compliance to food safety practices. Handwashing facilities 

were also considered to be adequate and food handlers were satisfied with them (Figure 4.2). 

On the contrary, most food handlers had incorrect handwashing perceptions and incorrectly 

washed their hands in actual practice (Table 4.7), which could be caused by inadequate 

training and or ambivalent attitudes (Figure 4.2). Statistical analysis proved (p< 0.05) 

handwashing perceptions to be a determinant of actual hygiene behaviour.  

 

4.5.3  Prevailing FS-culture and food safety output 

Some associations between the prevailing FS-culture and food safety and hygiene 

performance were observed. For M1, we found that the positive FS-culture was associated 

with a good food safety performance. Also, the reactive FS-culture in H3 and L3 was 

consistent with the poor food safety performance in these companies. Both De Boeck et al. 

(2016) and Nyarugwe et al. (2018) reported that companies with a positive FS-culture and a 

well-elaborated FSMS had a better microbiological safety performance. However, in other 

companies the prevailing FS-culture was not necessarily reflected in the food safety 

performance, e.g. H4 had a reactive FS-culture (Figure 4.1) and a moderate food safety 

performance (Table 4.6), L2 with an active FS-culture showed a poor food safety 

performance, and H1 with a proactive FS-culture had a moderate food safety performance. 

Findings are consistent with Nyarugwe et al. (2018), who also found that the prevailing FS-

culture in some companies was not associated with food safety performance due to, e.g. extent 

of supportiveness of the company to food handlers when executing their tasks, i.e. whether the 

organisational and technological conditions enabled or hindered food handlers to 

appropriately execute their food safety tasks. In addition, the attitudes of the food handlers, 

alignment in perceptions of the food handlers, absence/presence of complaint systems and 

microbial analysis, and product sampling were also found to have influenced this association. 

M1 was the only international company and showed a proactive FS-culture. This finding is 

corroborated by our previous study (Nyarugwe et al., 2018), where a subsidiary of a 

multinational company also had a proactive FS-culture and performed better than companies 

operating within country boundaries. We therefore suggest to compare local versus 
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multinational companies as a determining factor. Our reasoning is that although these 

multinationals adapt to the organisation’s national culture, they tend to keep the national 

culture of the headquarters as a frame of reference (Ghemawat & Reiche, 2011; Hofstede et 

al., 2010). 

 

4.5.4  Internal company characteristics 

Prevailing FS-culture in view of companies’ food safety program  

Nowadays, companies are expected to have a food safety program in place to show their 

measures to manage food safety issues. In our study, most companies (6/9) did not have an 

established certified system. The majority implemented some form of food safety program, 

but most were evaluated as low to moderate because of inadequacies or constraints in design, 

validation, verification and or documentation (Table 4.5). Surprisingly, some exporting 

companies also did not have a sufficient program, and if they had one, they did not meet 

microbial specifications or check for food safety and hygiene performance, which is a 

prerequisite in FSMS (Table 4.6). This questions the utility of audits and inspections, as in the 

past, companies with certified FSMS have recorded inconsistences in microbial safety and 

reported food safety outbreaks (Powell et al., 2013). Moreover, De Boeck et al. (2015) found 

that having a FSMS is no guarantee of a good FS-culture and food safety performance.  

 

Furthermore, we observed that large companies (M1, L2) implemented ISO22000/ 

FSSC22000 and that the exporting companies (H1, M1, M2, L2, L3) had some form of 

implemented or certified food safety program (Table 4.6). This could have prompted 

companies to depend on their programs to mitigate food safety issues. Moreover, we found 

that low-risk companies did not check for food safety performance (Table 4.6). This leads us 

to postulate that the large, exporting and low-risk companies could have been complacent, 

which might explain why we did not find differences in the prevailing FS-culture between the 

companies. The Consumer Goods Forum (CGF) ( 2011) indicated that complacent companies 

are often not rigorous, as they believe in their systems. This could negatively impact the 

prevailing FS-culture.  

 

Prevailing FS-culture in relation with food production system vulnerability  

In our study, companies with products belonging to the same risk category (low, medium, 

high) differed in the degree of vulnerability of their food production system (Table 4.5). Thus, 

companies within the same risk category were not homogeneous, which could have 
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contributed to the absence of distinct differences between the prevailing FS-culture and 

product riskiness. For example, even though M1 and M2 both produced medium-risk 

products, M1 applied stricter storage conditions for raw materials and the process was fully 

automated, whereas M2 had too much product handling. The companies also differed in their 

actual production characteristics as M1 produced cordials and fruit juices made from 

concentrates, and M2 produced fruit juices and concentrates made from fresh fruit. Sawe et al. 

(2014) found that the actual product and production characteristics of companies processing 

similar products, i.e. fresh produce, differed due to differences in product variety, initial raw 

materials, final product composition, process conditions and intervention strategies. These 

differences prompted companies to adopt dissimilar processing conditions to suit their 

production circumstances. Companies in the same product riskiness category could have 

therefore addressed food safety concerns differently to match their production circumstances, 

thus attributing to differences in the prevailing FS-culture amongst the companies.  

 

Furthermore, we found in our study that companies with less vulnerable production systems 

do not necessarily have a reactive FS-culture as companies differing in the degree of 

vulnerability of the food production system differed in the prevailing FS-culture. For 

example, L1 had the least vulnerable production system but had a proactive FS-culture (Table 

4.5, Figure 4.2). L2, L3 and M2 also showed less vulnerable production systems and exhibited 

an active, reactive and active FS-culture, respectively. A reactive situation is unwanted for all 

levels of system vulnerability because it implies that action is only taken when there is a 

situation that needs to be controlled, i.e. corrective actions are only done when a problem has 

already occurred as also defined by Wright et al. (2012). 

 

Prevailing FS-culture in relation with other company characteristics  

Regarding other company characteristics, we observed that most companies (6/9) employed 

contract workers (Table 4.1). This could cause a high employee turnover, which is 

characteristic for a high-risk organisation situation (Luning et al., 2011b). The importance of a 

stable workforce composition for proper execution of food safety and hygiene has been stated 

before (Bas et al., 2007; Walker et al., 2003). Contract workers, except in M1, were 

considered to be temporarily affiliated with the companies. The companies sometimes did not 

invest in their training, incentives, and protective clothing, which could have also influenced 

food handler perceptions on the prioritization of food safety and hygiene in the companies. 

Findings were corroborated by regression analysis where training, commitment and protective 
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clothing were found to be predictors (p< 0.05) of food handler behaviour. Subcultures could 

have been created as employees might have felt segregated because of the unequal treatment. 

Furthermore, during interviews it became clear that support functions of engineering and 

accounting were often highlighted as bottlenecks to food safety progression evidenced by the 

following statements:  

“When we request for example hand towels, or new sinks, finance always gives us a hard 

time..., Machine spares are not being bought...”, “When machines are broken down, they can 

go 24 hours without running..., When we request something to be fixed, they are not active, 

unless there is complete breakdown”.  

 

Based on our findings, both employee segregation and departmentalisation could have created 

subcultures. According to Cooper (2000), subcultures form around or emerge from functional 

roles/groups and hierarchical levels. Moreover, subcultures have been observed to oppose, 

support or interact with the prevailing FS-culture by either constraining or enabling it 

(Manning, 2017).  

 

4.5.5  External company characteristics 

Food safety governance  

Manning (2017) mentioned that an organisation’s FS-culture is not isolated as it is interlinked 

with the external company environment. In our study, we observed that the Zimbabwean 

legislation and enforcement practices were inadequate (Table 4.4), which was reflected in 

how some companies (H4, H3 and L1) operated without a food safety program and did not 

check for compliance to food safety and hygiene requirements (Table 4.5). Moreover, for all 

companies except for M1, the food safety programs were inadequately designed and 

implemented due to inadequate support from the FSAs, evidenced by the out-of-date, 

unusable legislation, which was also written in general terms, i.e. non-specificity, thus leaving 

room for different interpretations by the companies (Table 4.4). FSAs also indicated that they 

did not provide assistance to companies in cases of non-conformance as they lacked the 

resources to do so and QA managers stated that inspections were not regularly done. The non-

specificity of the regulations and inconsistencies in assessments could explain why some 

companies did not check for food safety performance. Findings are consistent with Pswarayi 

et al. (2014) and Macheka et al. (2013) who found inconsistencies in inspection services, with 

some companies going two years without inspection, food monitoring, and information or 
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training by food safety authorities. Pswarayi et al. (2014) also found that the country lacked 

the required resources to properly monitor food safety performance.  

 

Non-alignment of authorities and companies in food safety governance shows the inadequacy 

to support companies to practice and prioritise food safety. This probably contributed to 

differences in how companies managed food safety issues and could probably explain the 

prevailing FS-culture in the companies. For example, lack of adequate enforcement could 

have resulted in inadequate food safety and hygiene training, inadequate protective clothing 

that was sometimes unfit-for-purpose (e.g. torn), and equipment, which was inadequately 

designed for hygienic purposes (e.g. L2, L3) and poorly maintained (e.g. H2, H4). 

 

Nayak and Waterson (2016), and Powell et al. (2011) highlighted that complacency could also 

emanate from the attitude at regulatory level, i.e. food safety authorities, where we observed 

that the food safety governance approach was unsupportive or provided restricted support to 

the companies. Our study seems to fit with the context of many transition economies, where 

companies operate within the confines of deficient food safety governance approaches. A 

study by Kussaga et al. (2014a) on the status of the FSMS in various African countries 

corroborates our findings. This questions whether a study in a transition economy is decisive 

and can be generalised. This is because legislation in established economies such as the EU, 

Canada and the USA is more developed, uniform, proactive and a legal requirement (e.g. 

CFIA, 2012; EC, 2004; FDA, 2011). However, even in countries with similar prescribed 

legislation, enforcement strategies can differ (Kirezieva et al., 2015a). Our findings on food 

safety performance, food safety programs and characteristics of the prevailing FS-culture 

seem therefore consistent with our findings on the food safety governance approach. 

 

National values 

National values could also have explained our findings as the cultural dimensions were also 

reflected in the prevailing FS-culture, actual food safety and hygiene behaviour, and the food 

safety governance approach. This could be because individuals bring different beliefs, values, 

and attitudes to the workplace as reflected in their national culture (Lok & Crawford, 2004). 

Moreover, organisational culture studies have shown that operating in ways that are congruent 

with the cultural context can improve an organisation’s performance (Burke et al., 2008; Lok 

& Crawford, 2004). The current study showed that Zimbabweans have a higher power 

distance (PD), where inequality exists, demonstrated by the centralisation of most companies 
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(Table 4.5). Food handlers were therefore limited in decision-making, as they indicated that 

decisions were made by management and they were told what to do. Moreover, food handlers 

were not free to approach their bosses. The onus was on management to prioritise food safety 

and support food handlers in executing their food safety and hygiene tasks. Wallace (2009) 

mentioned that a consultative management style coupled with information sharing evidenced 

in low PD could be more suitable in a food safety environment. However, proactiveness by 

key management in high PD environments could also be effective. Countries with a high PD 

score are expected to have a low score on individualism (Hofstede et al., 2010), which was 

indeed the case in our study. Hence, Zimbabweans are perceived to have collectivist culture, 

which was reflected in, for example, the food safety and hygiene training, which was done 

collectively as a group. Results are consistent with Seymen and Bolat (2010), who suggested 

that in collectivist cultures, training is focused at group level as it is considered most effective.  

 

As a nation with a slight preference for avoiding uncertainty, Zimbabweans are risk-averse, 

only expressive to a certain extent and are not keen on accepting new ideas and 

responsibilities. As uncertainty avoidance cultures dislike ambiguous situations and prefer 

structured organisations with clear rules and regulations (Burke et al., 2008), this might 

explain the food safety and hygiene perceptions (Figure 4.2), which were mostly incorrect and 

not aligned with company specifications as some companies did not have food safety 

programs (e.g. H4) and clearly written procedures (e.g. H3 and L1). A low score on the 

masculinity dimension indicated that Zimbabweans are feminine, which means that they are 

less assertive when compared to masculine cultures that are assertive, success-oriented and 

focus on getting the job done (Hofstede et al., 2010; Seymen & Bolat, 2010), and which could 

explain the restricted technological and organisational support given by a majority of the 

companies to the food handlers (Figure 4.2). Moreover, feminine cultures rely on consensus-

based decision-making, which was not the case in our study as decision-making was 

centralised. This possibly explains the incorrect food safety and hygiene perceptions, and the 

attitudes in most companies, where food handlers demonstrated negative to ambivalent 

attitudes except for L2, M1, and M2. Wallace (2009) suggested that femininity could be 

beneficial to achieving food safety as the ability to work in teams, which is characteristic of 

feminine cultures is essential for good food safety performance. 

 

Zimbabweans are also short-term oriented, which is consistent with Hofstede et al. (2010). In 

short-term oriented cultures, organisations are likely to provide temporary measures to 
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address food safety concerns (Taylor, 2011). This is reflected in the fact that most companies 

(6/9) did not have certified food safety programs in place to mitigate unexpected risks. 

Moreover, the FSAs had outdated and generic food safety legislation, which provided 

restricted support to companies. Harvey et al. (2000) had similar findings on national values 

of Zimbabweans, although they studied managers. Even though the companies operated 

within the confines of one country, differences could occur because organisations also have 

their own unique cultural traits (Seymen & Bolat, 2010). Moreover, the political and 

economic situation during the period of study was unstable. This could also have influenced 

perceptions and attitudes of respondents, and the way companies prioritised food safety in 

addition to actual behaviour. In general, a politically, economically and sociotechnically 

balanced environment is of importance to the decisive operation and performance of any 

business entity (Asdullah et al., 2015). 

 

4.5.6  Methodological considerations, limitations and research recommendations 

Perceptions of respondents were evaluated to assess the prevailing FS-culture because 

individuals use perceptual cues to infer and make decisions about their environmental 

circumstances. However, individuals may perceive the same thing differently (Robbins & 

Coulter, 2007), and food handlers could have given socially desirable answers, a bias we need 

to acknowledge (Jespersen et al., 2017b; Krumpal, 2013).  

 

Although statistical analysis showed associations between some FS-culture variables and 

actual behaviour, some determinants appeared to be endogenous. This could be because sub-

indicators were considered as equally contributing to the indicators. Further studies should 

consider only the most relevant sub-indicators and add weight factors to enhance robustness 

of associations. We acknowledge that only a few companies representing each level of 

riskiness agreed to participate in the research. More companies should be assessed to draw 

strong conclusions on the correlations between product riskiness and FS-culture. Further 

studies should also assess matched companies in terms of product and process vulnerability in 

addition to product riskiness to avoid the influence of other factors. Our study was restricted 

to food handlers. Further studies should also include other groups like the cleaning and 

equipment maintenance departments, as these could also give an indication of an 

organisation’s FS-culture. Our findings on national values and food safety governance were 

used to explain some characteristics of the prevailing FS-culture. Comparison of companies 
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operating in different countries is needed to be able to determine a statistical correlation with 

the prevailing FS-culture. 

 

In assessing national culture, a comparison with other countries with matched samples is 

advocated. Our findings were limited to one transition country and gave insights in the 

prevailing FS-culture and possible influence of the company external environment as a basis 

for improvement policies that could fit the possibilities in transition economies. For the 

findings to be generalised, more research is needed in other countries differing in food safety 

governance approach and national values. The political, economic, and sociotechnical 

environment must be considered in FS-culture assessments as it may influence the way food 

safety is prioritised and perceived.  

 

4.6 Conclusions 

Assessment of the prevailing FS-culture in nine companies operating in a transition economy 

revealed no direct relationship between product riskiness and the organisation’s prevailing 

FS-culture. Each company had its own prevailing FS-culture governed by the extent of 

supportiveness of enabling conditions and the characteristics of employees. Our study 

indicated that the external company environment was reflected in the food safety 

performance, food safety programs and characteristics of the prevailing FS-culture, and could 

have possibly shaped the way companies prioritised food safety and how food handlers 

behaved. Findings showed that food safety governance, a characteristic of the external 

environment, was inadequate and consistent with the way companies prioritised food safety, 

which was also inadequate, i.e. food safety programs in multiple companies were 

unsatisfactory. Moreover, findings on national values revealed that the cultural dimensions 

used to typify the external company environment were in line with and could have possibly 

explained the food safety governance approach, food safety programs, and characteristics of 

the prevailing FS-culture such as the supportiveness of the organisational and technological 

conditions (e.g. food safety and hygiene training, and management commitment), employee 

characteristics (i.e. attitude, and food safety and hygiene perceptions). Based on our findings 

companies need to consider these factors in their external company environment as the ability 

to adapt to the external company environment could be beneficial for food safety. The 

outcome of our findings contributes to understanding an organisation’s prevailing FS-culture 

from a systems perspective. Our study did not show to what extent this external company 

environment influences FS-culture, which requires further elaboration by evaluating 
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companies operating in countries differing in national values and food safety governance 

approach.  
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Abstract 
Taking food safety culture into account is a promising way to improve food safety 

performance in the food industry. Food safety culture research is expanding from an 

organisational perspective to include characteristics of the internal and external company 

environment. In this study, the prevailing food safety culture in 17 food companies from four 

countries on three continents (Africa, Asia and Europe) was assessed in view of food safety 

governance and national values. The internal environment characteristics, i.e. food safety 

vision, food safety program and food production system vulnerability, were also assessed. 

Statistical analysis revealed little variation in FS-culture scores between the companies within 

the same country. Overall the FS-culture for Greek and Zambian companies was scored 

proactive, while for Chinese and Tanzanian companies an active score was achieved. Both the 

internal and external company environment seemed to influence the prevailing FS-culture. 

Cluster analysis showed that Tanzanian and Zambian companies exhibited similarities in the 

implementation of food safety programs, and in their national values and food safety 

governance as compared to Greece and China. Food safety governance was reflected in the 

food safety programs and supportiveness of the organisation to food safety and hygiene. All 

cultural dimensions were correlated with risk perceptions, with masculinity and long-term 

orientation also significantly correlated with the enabling conditions and attitude. 

Understanding how national values and food safety governance approaches differently 

influence food safety culture is expected to enable formulation of best approaches tailored for 

companies operating in countries with different company environments, to improve food 

safety performance.  
 

Keywords: 

Food safety culture assessment; food safety program; national values; food safety 

governance; food safety performance 
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5.1 Introduction 

Best approaches to improve food safety performance urgently need to be identified in view of 

existing food safety concerns (Kamau Njage et al., 2017). Research on food safety has 

therefore increased attention on food safety culture (FS-culture) as a measure to improve food 

safety performance (De Boeck et al., 2015; Fatimah et al., 2014b; Griffith et al., 2010b; 

Powell et al., 2011; Nyarugwe et al., 2018). To date, much of the research has been focused 

on the assessment of FS-culture and food safety climate within the internal company 

environment (e.g. De Boeck et al., 2016; Jespersen et al., 2016; Nyarugwe et al., 2018). 

However, Nyarugwe et al. (2016) and Taylor (2011) acknowledged national culture as a key 

determinant for conducting FS-culture research as all organisations, whether national or 

multinational, inevitably operate within a specific national culture context. Moreover, several 

authors proposed that characteristics of the external environment, such as national values, 

could have a significant role in shaping organisational culture, and influencing the operation 

and performance of organisations (Lok & Crawford, 2004; Newman & Nollen, 1996). 

Meshkati (1995) concluded that an organisation’s safety culture interacts with its environment 

and therefore should be considered in the context of national culture. However, the role of the 

external business environment, encompassing national values and food safety governance, in 

shaping the prevailing FS-culture of an organisation has been scarcely studied (e.g. Nyarugwe 

et al., 2020). 

 

National culture is that “collective programming of the mind that distinguishes the members 

of one group or category (nation) of people from others” (Hofstede et al., 2010). Hofstede 

defined six cultural dimensions i.e. power distance, individualism, masculinity, uncertainty 

avoidance, long-term orientation and indulgence (Hofstede et al., 2010), which have been 

widely used to assess differences in national values and to investigate the role of national 

values in an organisation’s safety performance (e.g. Newman & Nollen, 1996; Noort et al., 

2016; Van Oudenhoven, 2001). The first dimension, power distance (PD) measures the degree 

of inequality between employees and their bosses. In high PD cultures, decision-making is 

centralised, and in a low PD culture, decision-making is consultative and decentralised. 

Individualism distinguishes individualistic societies, where self-interests prevail over the 

group and collectivistic societies, where group interests prevail. Masculine cultures are 

characterised by people who are assertive whereas feminine cultures are characterised by 

modesty and valuing relationships (Hofstede et al., 2010). Uncertainty avoidance (UA) 

measures the degree to which people feel threatened by ambiguity. In high UA cultures, 
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people avoid ambiguous situations and are more expressive, and in low UA cultures, people 

are less expressive. In long-term oriented cultures, long-term planning and goals are evident, 

whereas, in short-term oriented cultures, the focus is on prevailing issues. The last dimension, 

indulgence measures the “tendency to allow relatively free gratification” whereas the 

opposite i.e. restraint reflects suppressed gratification. Wallace (2009), Taylor (2011) and 

Nyarugwe et al. (2020) proposed that these dimensions could potentially influence the 

performance of an organisation’s food safety management system (FSMS) and prevailing FS-

culture. 

 

In addition to being reflected in the way people behave, e.g. at work, national values are also 

reinforced by government policies and national legislation (Van Oudenhoven, 2001). For 

example, the EU, has developed extensive legislation (EC, 2004) to assure food safety when 

compared to countries in sub-Saharan Africa, where legislation is usually still outdated and 

poorly enforced (Kussaga et al., 2014a; Morse et al., 2018; Nguz, 2007). However, within the 

EU, member states also have different enforcement practices, leaving room for industrial self-

regulation (Caduff & Bernauer, 2006; Jacxsens et al., 2015; Kirezieva et al., 2015b). 

Companies, therefore, adopt and implement different public and private standards, which they 

need to conform to, to remain competitive and to gain market access (Fulponi, 2006; Jacxsens 

et al., 2011; Luning et al., 2009a). These public legislation, private standards, and public and 

private enforcement practices, typically describe food safety governance (Kirezieva et al., 

2015b). Food safety governance issues such as legal frameworks, enforcement philosophies, 

strategies, and practices can mould FSMS design and operation (Kirezieva et al., 2015b; 

Sampers et al., 2012) and therefore need to be studied in FS-culture assessments as they could 

also influence the prevailing FS-culture of organisations.  

 

In a previous study (Nyarugwe et al., 2020), a FS-culture research framework was developed 

to enable the analysis of an organisation’s FS-culture within its national context. The 

prevailing FS-culture was assessed in view of the internal and external company 

characteristics. The results of that study implicated that the external environment of a 

company could have a role in the prevailing FS-culture of an organisation. However, this 

assumption could not be confirmed as the analysis was confined to companies in one country. 

Therefore, the objective of this study was to evaluate the role of food safety governance and 

national values in the prevailing FS-culture of organisations by investigating the FS-culture in 
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food companies from different countries differing in national values and the food safety 

governance approach. 

  

5.2 Materials and Methods 

5.2.1 Study design 

Ethical approval was granted by the Wageningen University Social Sciences Ethics 

Committee (SEC) before conducting the research (see supplementary material S1).  

 

Selection of respondents  

The study was conducted in four countries, namely China, Greece, Tanzania, and Zambia. 

The focus was on countries from different continents were national values and the food safety 

governance approaches were expected to be different on the basis of Hofstede et al. (2010) 

and Kirezieva et al. (2015a). In each of the countries, companies producing high-risk products 

(mostly dairy companies) were chosen because of their high susceptibility to microbial 

contamination (Qian et al., 2011). Companies with at least 10 employees (European Union 

Commission, 2003) were selected, as approximately 10 food handlers and 1 QA manager 

were required for the interviews. 

  

Companies were invited to participate in the study via email, LinkedIn and ResearchGate. 

Local researchers in the participating countries who were committed and knowledgeable in 

the research field facilitated the acquisition of respondents through visits, emails, and 

telephone calls. Participation was voluntary, and countries, companies, and respondents were 

selected based on their willingness to participate. In total 17 companies participated, namely 

five from China (C1-C5), four from Greece (G1-G4), five from Tanzania (T1-T5) and three 

from Zambia (Z1-Z3). Characteristics of these companies and the respondents thereof are 

presented in Table 5.1. 

 

Research framework 

Figure 5.1 shows the framework used to analyse an organisation’s prevailing FS-culture 

within its company environment. It shows elements used to analyse an organisation’s 

prevailing FS-culture i.e. organisational and technological enabling conditions and employee 

characteristics, and the internal company environment (i.e. food safety vision, vulnerability of 

food production system and food safety program). 
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C1, G1, T1, Z1…etc. refers to companies in China, Greece, Tanzania and Zambia, respectively 
For product type, D = dairy products, Y = yoghurt, L = liquid milk, B = baby formula, M = meat 
For company size, S = small, M = medium and L = large 
For nationality, A= Albanian, G = German, K = Kenyan, U = Ugandan and I = Indian 
In bold, QA managers data included 
 
It also shows elements used to analyse the external company environment i.e. national values 

and food safety governance approach. For each element, variables used to collect essential 

aspects of the elements and subsequently give an indication of the actual situation in the 

assessed companies are given. Nyarugwe et al. (2018) and Nyarugwe et al. (2020) provide 

detailed descriptions of the elements and their assessment.  

 

5.2.2 Data on national values 

The country comparisons accessed from Hofstede Insights (https://www.hofstede-

insights.com) were used to typify the national values (Hofstede et al., 2010).  

 

5.2.3 Questionnaires 

Two questionnaires, one for the quality assurance (QA) managers and one for the food 

handlers were designed based on a previous FS-culture research framework and previously 

validated studies (Nyarugwe et al., 2018; Nyarugwe et al., 2020). The questionnaires were 

modified, translated, and tested to suit the purpose of an online survey. Modifications were 

mainly methodological, such as the replacement of the card-aided by closed questions. The 

questionnaires could be filled out through a link to an online survey (SurveyMonkey®). The 

English version was translated into Swahili, Greek and Chinese by native speaking 

researchers with expertise in the research field. For China, the questionnaires were 

disseminated through Wenjuanxing, a Chinese online survey system (https://www.wjx.cn/). 

Occasionally questionnaires were downloaded and manually disseminated when this was 

more convenient for respondents.  
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Figure 5.2: Structure of the framework to analyse prevailing FS-culture of a company within its 

environmental context. Adapted from Nyarugwe et al., (2020) 

 

National values 
● Power Distance 
● Individualism 
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Food safety governance approach 
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● Public enforcement practices 
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enforcement 
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In grey are the elements measured in this study 
a Elements used to measure the internal company characteristics 
b Elements and variables used to assess an organisation’s prevailing FS-culture 
Food handlers’ questionnaire was used to assess the FS-culture variables and intended behaviour 
QA managers questionnaire was used to assess the internal and external company environment, and the food safety output. 
 

Questionnaire for QA managers 

The questionnaire for QA managers consisted of open questions for company characteristics 

and demographic variables such as type of products and nationality, and closed questions on 

the vulnerability of product and production characteristics, food safety vision, formal food 

safety program, food safety governance, and food safety performance indicators. The 

questionnaires contained questions to check for reliability, i.e. consistency in responses. 

Closed questions described implied proactive (score 3), active (score 2) and reactive (score 1) 

situations, with the answer categories randomised to avoid response bias. For vulnerability of 

product and production characteristics, scores 1, 2 or 3, respectively indicated a high, 

potential and unlikely susceptibility to (cross) contamination. Scores 1, 2 or 3 were also given 

when food safety vision, food safety program and food safety governance were unsupportive, 

partially supportive or fully supportive, respectively. If the food safety performance indicators 

scored 1, 2, 3, then the scores reflected poor, moderate and good food safety performance, 

respectively. Data on vulnerability, food safety program and food safety performance 

indicators were entered into a database designed in Microsoft Office Excel 2016 and 

interpreted based on Jacxsens et al. (2010) and Luning et al. (2011a). If the mean score was 

between 1 and 1.2 the assigned score was 1, between 1.3 and 1.7 (1_2), between 1.8 and 2.2 

(2), between 2.3 and 2.7 (2_3), and between 2.8 and 3.0 score 3 was given. Predominant 

scores were used to get an overall impression of the food safety governance and food safety 

vision.  

 

Food handlers’ questionnaire 

The food handlers’ questionnaire comprised six sections, including general characteristics of 

the individual, attitudes, risk perceptions, organisational support, technological support and 

intended behaviour. Questions pertaining to general characteristics were both open (regarding 

e.g. type of products, job title, nationality of birth and current nationality) and closed 

(concerning employment status, number of years employed, the highest level of education and 

gender). Statements on attitudes, and organisational and technological support were rated on a 

5-point Likert scale ranging from not at all true, slightly true, moderately true, very true and 

completely true. The questions were based on how true they were in a food handler’s job 
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position (for attitudes) or how accurate they reflected the company situation (for 

organisational and technological support conditions). Statements on risk perceptions were 

scored from not at all likely, slightly likely, moderately likely, very likely to completely likely 

to happen, depending on how likely an individual perceived the food safety and hygiene risks 

to occur. A higher score on the Likert scale for positive statements, meant the highest possible 

agreement with the statement and corresponded with a more proactive situation in the 

company. The opposite was true for negative statements. In our study design, scores 1 and 2 

on the descriptive Likert scale corresponded with a reactive situation (score 1), score 3 with 

an active situation (score 2), and scores 4 and 5 with a proactive situation (score 3). Scores 

were therefore reassigned accordingly before statistical analysis. Intended behaviour 

questions were closed, whereby scores 1,2 and 3 indicated a high, moderate, and low 

inclination towards risky behaviour, respectively. Reassigned scores of each respondent were 

used in the analyses. 

 

 Pretesting of questionnaires  

As a first check on the understandability, adequacy, consistency, and completeness, both 

questionnaires were pretested by food safety scientists, QA managers, and students with a 

food safety background. Fifteen people willingly pretested the food handler questionnaire and 

nine the QA managers questionnaire. The process was iterative until the questionnaires were 

finalised. As a further check, the questionnaires were also pretested in one high-risk company, 

namely a dairy processing company in Malawi, where one QA manager and seven food 

handlers responded.  

 

5.2.4 Statistical analyses 

For each respondent (n=181) in each of the 17 companies, the assigned scores for the FS-

culture variables (i.e. enabling conditions, attitudes, risk perceptions, intended behaviour), and 

the internal and external environment were entered into IBM SPSS software version 25.0 

(2017). Descriptive statistics were performed to determine the frequencies, mean, and mode 

scores for calculating the prevailing FS-culture for all the companies. ANOVA (post hoc: 

Tukey) was performed to find statistical differences between companies and countries. 

Pearson correlation was used to describe the strength of association between the prevailing 

FS-culture and the company environment characteristics. A hierarchical cluster analysis was 

performed based on the individual scores for each of the FS-culture variables, and the scores 

for the internal and external company environment. The hierarchical cluster analysis was 
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performed using Ward’s method and the squared Euclidean method (Sarstedt & Mooi, 2014). 

This method minimises variance within a cluster and keeps the clusters homogeneous. 

Differences between the mean scores for the indicators used in the three clusters were 

analysed using the Kruskal-Wallis nonparametric test, with the significance of results 

established at p < 0.05. 

 

5.3 Results  

5.3.1 Prevailing FS-culture  

Our study yielded a total of 181 responses, which were used to analyse the prevailing FS-

culture in the 17 participating companies. To give an overall impression of the prevailing FS-

culture in each company, Table 5.2 shows mean scores for the enabling conditions and 

employee characteristics used to determine the prevailing FS-culture of the companies. Table 

5.2 shows that both technological and organisational enabling conditions in China and Greece 

predominantly scored 3, indicating that the companies were fully supportive to food handlers 

in enabling them to execute their tasks appropriately. For both countries, score 3 was also 

predominant for attitudes, indicating positive attitudes, which reflect a strong and positive 

predisposition by the food handlers to always comply with food safety and hygiene 

requirements. An exception was the attitude for monitoring process temperature where 

Chinese companies scored 1 and Greece companies scored 2, which was indicative of 

negative and ambivalent attitudes, respectively. Interestingly, Chinese companies scored 1 on 

most risk perceptions, except for process temperature monitoring, revealing a lack of 

awareness about the risks posed by a majority of food safety and hygiene issues. In Greece, 

companies mainly scored 2 for risks pertaining to sanitation, as food handlers were 

moderately aware of the risks. 

 

In Tanzanian companies, both enabling conditions and employee characteristics 

predominantly scored 2, reflecting restricted support of the enabling conditions, and 

ambivalent attitudes (uncertain predisposition) and moderate risk perceptions. For Zambia, 

companies mostly scored 3 for both enabling conditions and employee characteristics, 

indicating that food safety and hygiene were prioritised.  
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Based on the general patterns in Table 5.2, Chinese companies were assigned an overall score 

2, implying an active prevailing FS-culture; not a score 3 because food safety and hygiene 

were not always regarded as important. Tanzania also reflected an active FS-culture (overall 

score 2). Both Greece and Zambia overall scored 3, indicating a proactive prevailing FS-

culture as companies in both countries demonstrated that they mostly prioritised food safety 

and hygiene.  

 

The ANOVA (post hoc: Tukey) (Figure 5.2) was performed on the mean scores of FS-culture 

variables per company to assess whether differences implied in Table 5.2 were statistically 

significant. Statistical analysis revealed that differences in FS-culture scores between 

companies within the same country were not statistically significant, indicating little variation 

between the companies. At country level, there were no statistical differences between China 

and Tanzania, nor between Greece and Zambia. However, the Chinese and Tanzanian 

companies’ FS-culture scores significantly differed from Greece and Zambia.  

 

 
Figure 5.2: Boxplots showing differences within and between companies, and countries in the 

prevailing FS-culture scores 
-For each country, each plot represents a single company, with companies plotted in ascending order e.g. for China, the first 
plot corresponds with C1 and the fifth with C5 
- Plots are based on mean scores of FS-culture variables 
-Prevailing FS-culture based on mean scores of employee characteristics and enabling conditions 
- Scores below 1.6 reflect a reactive, ≥1.6<2.6, active and ≥2.6-3 proactive FS-culture 

Companies 
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5.3.2 Food safety performance 

Table 5.3 depicts the scores used to assess the food safety performance of the companies. 

Overall, the results show that the food safety performance of Chinese and Tanzanian 

companies was lower than that of Greek and Zambian companies. Overall Chinese companies 

scored 2 for both the internal and external indicators, reflecting a moderate food safety 

performance. An exception was C3, which overall scored (1_2), reflecting a poor to moderate 

food safety performance owing to score 1 for both FSMS evaluation and seriousness of 

remarks. This was attributed to the poor FSMS evaluation, and minor remarks on multiple 

aspects of the FSMS. For Greece, the companies mostly scored 3 on both internal and external 

indicators, reflecting overall a good food safety performance. However, G2 scored 2 on the 

external FSMS evaluation as the audits were only done by a third party, and on hygiene and 

pathogen non-conformities as the company had a restricted number of non-conformities. This 

resulted in a score of 2_3 for G2, reflecting a moderate to good performance. In G4, the QA 

manager chose not to complete that part of the questionnaire.  

 

In Tanzania, the scores were quite different among the companies. T5 was the only company 

that at least scored 2_3 (moderate to good performance), although it scored 1 on customer 

complaints as there was no complaint registration system in place. T1 and T3 overall scored 2, 

owing to the restricted issues from both the internal and external assessment of the food safety 

performance of the companies, implying a moderate food safety performance. T2 and T4 

scored 1_2 (poor to moderate performance) as minimal criteria were used for food safety 

performance evaluation and the companies had various food safety problems from different 

aspects of the FSMS (details in Appendix). In Zambia, Z1 and Z2 scored 3 on most of the 

internal and external indicators, reflecting a good food safety performance. However, both 

companies scored 1 for microbial food safety complaints and 2 for hygiene and pathogen-

related non-conformities as both companies did not have microbial complaint systems in 

place and had a restricted number of non-conformities. In comparison, Z3 overall scored 2, 

indicating a moderate food safety performance. This could have been attributed to several 

criteria used for performance evaluation and food safety problems restricted to one problem in 

the FSMS characteristic of moderate food safety performance as described by Jacxsens et al. 

(2010). 
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5.3.3 Hierarchical cluster analysis 

A hierarchical cluster analysis was performed to further assess how the companies grouped 

according to their prevailing FS-culture, and their internal and external environment. Table 

5.4 and Figure 5.3 present results of the cluster analysis, based on the individual scores of all 

FS-culture variables, intended behaviour, and the internal and external environment 

characteristics. Three clusters (A, B and C) were obtained and consisted of all Chinese (C1-

C5), all African (T1-Z3), and all Greek companies (G1-G4), respectively.  

 

 Organisational and technological enabling conditions 

 Table 5.4 shows differences between the clusters regarding technological and organisational 

enabling conditions. Closer analysis reveals that for organisational conditions, only cluster B, 

consisting of the African countries, shows some significant difference (p < 0.05) when 

compared to both cluster A (Chinese companies) and cluster C (Greek companies). Cluster B 

significantly differed with cluster A (p < 0.05) in the food safety communication system and 

in the availability of time to execute food safety and hygiene activities as cluster B had mean 

scores of 2.8 and 2.6, respectively, when compared to the 3 and 2.9 of cluster A. Moreover, 

food safety and hygiene procedures and training significantly differed in cluster B (M= 2.6; 

2.5) when compared with both clusters A (M = 2.9) and C (M =2.9; 3).  

 

For technological conditions, cluster B significantly differed with both clusters A and C on 

five (zoning, hygiene design, equipment maintenance, sanitation program and protective 

clothing) out of the six variables. Results show that mean scores of these variables were lower 

in cluster B, e.g. for zoning M = 2.6 and maintenance M = 2.5 (Table 5.4), indicating that 

although companies in African companies prioritised food safety, some food handlers still 

perceived them to be less supportive in food safety and hygiene when compared to Chinese 

and Greek companies. For example, some food handlers gave responses such as breakdown-

related equipment maintenance and inadequate cleaning tools. Findings implied that although 

companies in both African countries highly prioritised food safety, the Chinese and Greek 

companies were more supportive to food safety than the African companies in our study. 

 

Employee characteristics 

i. Attitude 

Table 5.4 shows that most differences were between the Chinese (cluster A) and the African 

companies (cluster B). Cluster B differed with clusters A and C (Greek companies) on 
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protective clothing, handwashing procedures, correct execution of cleaning procedures, and 

cleaning up in the event of spillages as food handlers in the African companies sometimes 

scored 1 and 2, indicating negative and ambivalent attitudes, respectively. This is because 

some food handlers either had a negative or uncertain predisposition to comply with food 

safety hygiene requirements. Cluster A only differed with both clusters B and C on checking 

product and process temperatures, where cluster A scored 1 (negative attitude). Cluster C only 

significantly differed from clusters A and B on cleaning behaviour of colleagues (M = 2.5), as 

some food handlers scored 1 and 2, reflecting negative and ambivalent attitudes. 

 

ii. Risk perceptions 

Risk perceptions significantly differed for cluster A as compared to clusters B and C (Table 

5.4), because most food handlers in the Chinese companies (cluster A) scored 1, reflecting 

incorrect risk perceptions as they were not aware of most food safety and hygiene risks.  

 

iii. Intended behaviour 

Table 5.4 shows that handwashing behaviour and control of process temperature of food 

handlers in cluster C significantly differed with that in clusters A and B. Closer analysis of 

results indicates that the Greek companies (cluster C) scored 2 (moderate inclination to 

engage in risky behaviour) on handwashing practices and on corrective actions taken when 

product processing temperature deviated from specifications.  

 

Internal company environment 

Figure 5.3 shows differences amongst the clusters regarding the internal company 

environment. The African companies (cluster B) revealed weaker FS-programs as compared 

to the non-African companies since these either scored 1 (T2, T3) or 2 (T4, T5, Z1, Z2, Z3) as 

they were still in the process of being implemented or implemented but not yet certified, 

respectively. An exception was T1, which did not have a food safety program in place. On the 

contrary, Chinese and Greek companies scored 3 as their programs were all certified. 

Additionally, some African companies scored 1_2 (Z3) or 2_3 (T1, T3) for the food safety 

vision since it only slightly motivated food handlers in doing their work tasks. Companies in 

Greece (cluster C) significantly differed (p < 0.05) in the vulnerability of the production 

system (M = 2.3) when compared to companies in clusters A and B, thereby indicating less 

susceptibility of the product and production system to contamination, especially regarding 

product properties and intervention steps.  
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Figure 5.3: Mean scores of the company environmental characteristics for clusters A, B and 

C 

 
a p< .05 symbolises significant difference between clusters 2 and 3 for vision, clusters 1 and 2, and 2 and 3 for food safety 
program, and 1 and 3 and 2 and 3 for vulnerability based on Kruskal-Wallis non-parametric test. 
b symbolizes significant difference (P < .05) between clusters 1,2 and 3 for both food safety governance and national values. 
For the internal company characteristics and food safety governance, score 1 was assigned for mean scores between 1 and 
1.2, score 1_2 between 1.3 and 1.7, score 2 (1.8 and 2.2), score 2_3 (2.3 and 2.7) and score 3 (2.8 and 3.0) (based on Luning 
et al., 2011a). Scores 1, 2, 3 for the vision, food safety program and food safety governance respectively represent 
unsupportive, restricted support, supportive. For vulnerability of the food production system, scores 1, 2 and 3 respectively 
refer to high, potential and unlikely susceptibility to contamination. For national values, low scores represent low power 
distance, collectivism, femininity, low uncertainty avoidance, short-term orientation and restraint. High scores represent high 
power distance, individualism, masculinity, high uncertainty avoidance, long-term orientation and indulgence. 
 

External company environment 

Figure 5.3 also shows statistically significant differences (p < 0.05) in the food safety 

governance and national values amongst the three clusters. The QA managers in the Chinese 

companies (cluster A) scored 3 for legislation and enforcement as they considered both to be 

supportive, i.e. more facilitative to companies when compared to the private standards, which 

on average scored 2 (restricted support) as most companies (C1, C2, C3) did not adopt private 
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standards. In comparison, the public authorities in Greece (cluster C) mainly scored 2 owing 

to the restricted support, especially regarding communication of legislation and the 

enforcement thereof. However, private standards scored 3 as all companies adopted private 

standards and these were adequately enforced. In cluster B (African countries), public 

authorities and private standard bodies scored 2_3 as they provided restricted support, 

especially regarding clarity, usefulness and communication of legislation, and enforcement. 

Moreover, private standards were sometimes not adopted. For example, most QA managers 

(6/9) assigned score 2 for communication of legislation and for enforcement strategy as they 

regarded them as mostly available upon requisition by the companies and as more punitive, 

respectively. 

 

Analysis of national values (Figure 5.3) shows that in our study, China (Cluster A) has the 

highest power distance (80), masculinity (66), and long-term orientation (87) scores, 

respectively, depicting a culture were inequality exists, people are assertive and are future-

oriented. However, the lowest scores on individualism (20), uncertainty avoidance (30), and 

indulgence (24), show that the Chinese culture is typified by collectivism, risk-taking and 

indulgence, respectively. The African countries (Cluster B) had an intermediate to high power 

distance (60,70), and intermediate uncertainty avoidance (50) as no preference could be 

depicted. However, although slightly higher than for cluster A, low scores were also seen on 

individualism (25,35), and indulgence (38,42). Differences with cluster A were only seen for 

masculinity (40) and long-term orientation (30,34) as the culture in the African countries in 

our study is more feminine and with a short-term focus. Greece (Cluster C) depicts a culture 

with an intermediate power distance (60), masculinity (57), long-term orientation (45), and 

indulgence (50) showing no clear preference. However, they score highest on uncertainty 

avoidance (100) which means they are risk-averse, and relatively low on individualism (35).  

 

Further statistical analysis revealed correlations between national values and the FS-culture 

variables. All six cultural dimensions were statistically significantly correlated (p< 0.01) with 

risk perceptions (details in supplementary material S2). Masculinity and long-term orientation 

were strongly correlated with enabling conditions (p< 0.01 in both cases). Masculinity also 

significantly correlated with attitudes, and uncertainty avoidance and indulgence with 

intended behaviour (p< 0.05). 
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5.4 Discussion 

This study gained insight into characteristics of the internal and external company 

environment that could potentially influence the prevailing FS-culture of food companies 

operating in different countries differing in national values and their food safety governance 

approach. Overall, our study revealed differences among the four countries with African 

companies exhibiting more similarities when compared to China and Greece (Table 5.4, 

Figure 5.3). As such, results are discussed from an intercontinental perspective in view of the 

external company environment. 

 

5.4.1 Prevailing FS-culture and food safety performance in view of food safety 

governance 

Findings for China show that food safety legislation and public enforcement are perceived to 

be supportive to the dairy companies in our study, which probably explains the high scores for 

the technological and organisational conditions in all the companies (Table 5.2). This could be 

typical for the dairy industry, owing to the 2008 melamine incident, where milk and infant 

formula were adulterated. Since then there has been considerable effort by food safety 

authorities to reform and enforce the food safety law (Jia & Jukes, 2013; Yang et al., 2009). 

Particularly in the dairy industry, new regulations and standards set out HACCP requirements 

(Pei et al., 2011). The Food Safety Law established as a basis for food safety governance, was 

updated in 2015, focusing now more on risk prevention, assessment and communication 

(Jiang et al., 2018; Lepeintre & Sun, 2018). Food safety governance evolved from following 

the traditional direct command and control approach by the government to social co-

regulation, which incorporates multiple stakeholders (Lepeintre & Sun, 2018; Kirezieva & 

Luning, 2017). Regarding enforcement, an accountability system was put in place, which 

incentivises companies with positive records and punishes the offenders (e.g. fines, 

imprisonment) (Jia & Jukes, 2013; Lepeintre & Sun, 2018). However, private standards were 

not really adopted when compared to the other countries in our study, as companies mainly 

based their food safety system on national legislation, confirming our supposition of food 

safety governance reforms in the Chinese dairy industry as principally a public authority 

intervention.  

 

Evaluation of the food safety performance data revealed a moderate performance in most 

Chinese companies. This was maybe a result of the incorrect perceptions regarding food 

safety and hygiene risks (Table 5.2), which could have resulted in non-conformance of 



An intercontinental analysis of food safety culture in view of food safety governance and national values

129

Chapter 5 

125 

hygiene behaviour. Our results suggest that even if there have been substantial investments 

and improvements in the food safety programs, technological and organisational support, the 

human dimension is equally important, as also a shift in perceptions is required.  

 

The overall proactive FS-culture in the Greek companies (Table 5.2) was consistent with their 

good food safety performance (Table 5.3). This could have been due to the supportive private 

standards as all companies adopted multiple internationally accepted private standards. 

Moreover, HACCP-based procedures are mandatory for all food business operators 

(Chaidoutis & Koutou, 2018). Private standards were effectively enforced (score 3), as the 

private certification bodies immediately acted in cases of non-compliance and supported the 

organisations by, e.g., providing training and guidance. When compared to China, national 

legislation was perceived as not openly exchanged with organisations as companies had to 

request for them. In cases of non-compliance, public authorities resorted to punitive measures 

rather than assistance by training, incentives etc. This could be due to the national law, Law 

4235/2014, which specifies administrative penalties in the food sector (Hellenic Republic, 

2014). However, since Greece is within the EU, it has adopted regulations such as (EC) No 

178/2002 and (EC) No. 853/2004 on setting general principles and requirements of food law 

and specific hygiene rules for food of animal origin (EC., 2002; EC, 2004), which are 

comprehensive. Due to the use of both private and public standards (both EU and national), 

the enforcement strategy in Greece is based on principles of co-regulation (Chaidoutis & 

Koutou, 2018; Kirezieva et al., 2015a). Co-regulation involves public–private initiatives and 

integrates the use of primary regulation and market self-regulation (Eijlander, 2005; Kirezieva 

et al., 2015a). 

 

Cluster B comprised companies in both African countries (Tanzania and Zambia). Although 

some companies in both countries showed similarities such as inadequate training and 

availability of time (e.g. T1, T5 and Z3), and restricted support for equipment maintenance 

(T1, T3, T4, Z3) and protective clothing (T1, T5 and Z3), Zambian companies had a more 

proactive FS-culture and a good food safety performance compared to the active FS-culture 

and moderate performance in Tanzanian companies (Tables 5.2 and 5.3). Several reasons 

could possibly explain the findings for these two African countries. Firstly, regarding internal 

company characteristics, all Zambian companies were large organisations when compared to 

the five companies in Tanzania (Table 5.1), which were mostly small to medium. Fatimah et 

al. (2014b) found an association between company size and employee perceptions. Of the five 
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Tanzanian companies, none had certified FSMS as was the case with the three Zambian 

companies. This could be because most African companies have certified food safety 

programs only in place as an export requirement (Kussaga et al., 2014b; Macheka et al., 

2013). The Tanzanian companies in our study also had a highly susceptible production 

process environment as processes were partially automated with a lot of product handling, 

which could have partially contributed to the moderate food safety performance. Secondly, 

regarding the external company environment, a majority (3/5) of the Tanzanian companies, 

perceived the national legislation to range from generic to only setting general requirements, 

which was concerning as the companies relied on national legislation only (score 1). 

 

However, the companies in both countries seemed to agree that the legislation was only useful 

to a certain extent, and not properly communicated and enforced, possibly because legislation 

in most sub-Saharan African countries is still underdeveloped (Steier & Patel, 2017). For 

Tanzania, Kashoma et al. (2018) indicated that enforcement of legislation is still weak with 

limited laboratory capacity. In Zambia, the laboratories at least provide basic lab support 

service although they still need accreditation (Steier & Patel, 2017). Furthermore, the 

Tanzania Bureau of Standards (TBS) and Food and Drug Authority (TFDA), the main entities 

responsible for food safety, are beset by several challenges such as lack of sufficient resources 

and infrastructure. The food safety control system in Tanzania, as is typical of most sub-

Saharan African countries, is fragmented and could potentially contribute to the inadequate 

food safety performance (Kussaga et al., 2014a; Grace, 2015). Compared to China and 

Greece, African countries mainly follow the traditional direct command and control approach, 

where companies mainly use national public standards (Global Food Safety Partnership, 

2018). Still, a small sign of co-regulation exists with the existence of TBS and the Zambian 

Bureau of Standards (ZBS). 

 

5.4.2 Prevailing FS-culture in view of national values 

The three clusters obtained mainly differed in masculinity, uncertainty avoidance and long-

term orientation, with both African countries exhibiting similarities in national values when 

compared to China and Greece (Figure 5.3). This shows that level of assertiveness, risk 

tolerance and time orientation depicted by the three dimensions could be crucial dimensions 

to consider as the three were also significantly correlated with two or more variables for FS-

culture (i.e. enabling conditions, attitude, risk perceptions) and intended behaviour. In 

addition, of all the FS-culture variables, risk perceptions were seen to be strongly correlated 
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with all the cultural dimensions. Seymen and Bolat (2010) also found risk perceptions to be 

related to masculinity, uncertainty avoidance, and individualism. This could be because food 

safety and hygiene risks are differently perceived in different cultures (Wallace, 2009). 

 

In our study, companies in China and Greece with more masculine cultures had more 

supportive enabling conditions and positive attitudes (Table 5.2). This could be because 

masculine cultures are assertive, hence the positive attitudes, and are success-oriented as they 

focus on getting the job done. They also tend to work hard to produce results (Hofstede et al., 

2010; Seymen & Bolat, 2010), which could have prompted them to ensure that they had the 

right (supportive) conditions to do the job right. On the contrary, the African countries, 

especially Tanzania, were typified to have a feminine culture (Figure 5.3) and thus could be 

perceived as less assertive, and reliant on consensual decision-making as a good working 

relationship between superior(s) and subordinates is valued. This could explain the restricted 

support given by the Tanzanian companies to food handlers and the reciprocal negative and 

ambivalent attitudes by the food handlers (Table 5.2). Interestingly, Zambian companies had a 

proactive FS-culture and a good food safety performance when compared to Tanzania (Tables 

5.2 and 5.3). This could have been partially attributed to the management in Z1 and Z2, who 

were Indians (Table 5.1) and the fact that Z2 is an Indian-owned company. Indians typically 

are considered to be a masculine culture (score of 57) (Hofstede et al., 2010), which could 

have contributed to the assertiveness, emphasis on getting things done and consequentially the 

proactive FS-culture. However, Wallace (2009) postulated that femininity or masculinity 

could both be beneficial for food safety performance as the ability to work in teams, which is 

characteristic of feminine cultures and the focus on getting the job done, typical of masculine 

cultures, are both essential aspects to achieving food safety. 

 

We also found a positive correlation between uncertainty avoidance and the prevailing FS-

culture regarding risk perceptions. Various safety culture studies also found a relationship 

between uncertainty avoidance and safety culture (e.g. Burke et al., 2008; Havold, 2007). 

Greek companies with a very high uncertainty avoidance (100), had good risk perceptions 

(Table 5.4) and overall revealed a pro-active FS-culture (Table 5.2). Seymen and Bolat (2010) 

suggested that the higher the uncertainty avoidance, the less-risk taking tendencies were 

preferred by employees. As Greeks are characteristically risk-averse, they dislike ambiguous 

situations, and are thus reliant on a structured organisation and on rules and regulations, as 

these provide some sense of control and predictability (Burke et al., 2008). This could explain 
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the adoption of multiple private standards when compared to the other countries (Table 5.1) 

and the perceived technological and organisational supportiveness (score 3) to the food 

handlers in performing their food safety and hygiene tasks. However, uncertainty avoidance 

was negatively correlated with intended behaviour as in Greece the handwashing behaviour 

was moderately risky (score 2). This could be due to the statements presented to the food 

handlers, which could have implied different situations to the norm. In high uncertainty 

avoidance cultures, employees often depend on standard procedures and have limited 

adaptability when exposed to different situations other than the norm (Burke et al., 2008). 

When compared to Greece, Chinese companies showed poor risk perceptions (Table 5.4), 

possibly because the Chinese are more tolerant of ambiguous situations (Hofstede et al., 2010) 

and are more accepting of new ideas as depicted by their low uncertainty avoidance (Figure 

5.3).  

 

Long-term orientation was positively correlated with the enabling conditions and negatively 

with risk perceptions. The Chinese being long-term-oriented (Figure 5.3), tend to plan for the 

future and focus on future rewards (Hofstede et al., 2010). As such, they could have invested 

in the organisational and technological conditions to ensure a good performance of their 

operations. However, the African countries (Tanzania and Zambia) being short-term oriented 

they focus on short-term planning and on prevailing issues (Figure 5.3). This probably 

explained the restricted support by the public authorities in food safety legislation and 

enforcement thereof.  

 

Furthermore, we found power distance to be negatively and individualism to be positively 

correlated with level of risk perception, in other words, food safety and hygiene risk 

perceptions were better in conditions of lower power distance and higher individualism. 

Findings are corroborated by Seymen and Bolat (2010), who found individualism to be 

positively related with risk perceptions. Hofstede et al. (2010) found that many countries that 

score low on individualism score high on power distance as the two dimensions are negatively 

correlated. All countries studied in our research had a high power distance and low 

individualism, which suggests that other dynamics could have moderated the correlation with 

risk perceptions. For example, Seymen and Bolat (2010) proposed power distance to be 

negatively related to employee involvement, which is an aspect we did not study that could 

have been an influential factor. The level of employee involvement brings other elements 

such as clarity of communication and standardisation of procedures, which could be beneficial 
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in ensuring correct perceptions (Seymen & Bolat, 2010). Although all countries scored 

similar, we therefore postulate that our findings could have been related to the level of power 

distance as the Chinese scored highest on this dimension. This might explain why Chinese 

employees showed lack of awareness of the risks posed by most food safety and hygiene 

issues. A possible clarification could be the centralisation of decision-making, typical of high 

power distance cultures where employees are told what to do (Mearns & Yule, 2009) and 

might not feel free to approach their superiors (Gyekye & Salminen, 2005). Some studies 

suggest that low power distance cultures where employees are empowered, involved, and feel 

encouraged to participate in the decision-making process can be beneficial for a good safety 

culture (e.g. Okolie & Okoye, 2012 ) and operation of HACCP (Wallace, 2009). However, we 

did not have a comparison with a low power distance culture.  

 

Although countries sometimes had similar national values, e.g. Tanzania and Zambia, the 

prevailing FS-culture and the food safety performance differed per country (Tables 5.2 and 

5.3). Other factors such as legislation, political environment, economic environment and food 

safety approaches at organisational level could have influenced the organisational and 

technological support, attitudes and risk perceptions of the employees. In African countries, 

for example, economic instability might have hindered companies to invest in the 

organisational and technological enabling conditions (Macheka et al., 2013). Moreover, 

organisations have their own traits independent of the national culture (Mearns et al., 2004; 

Mearns & Yule, 2009; Seymen & Bolat, 2010), which could explain why companies 

operating within the same cultural context slightly differed in food safety performance. A full 

understanding of national values of the country companies operate in and of the workforce 

composition (Mearns & Yule, 2009) is essential for companies to assure best approaches to 

food safety.  

 

5.5 Conclusion, limitations and research recommendations 

An intercontinental analysis of the FS-culture of food companies in China, Greece, Tanzania 

and Zambia revealed that Chinese and Tanzanian companies exhibited an overall active FS-

culture, whilst Greek and Zambian companies exhibited a proactive FS-culture. No 

statistically significant differences were found between companies operating within the same 

country. Findings also showed that food safety performance was consistent with the 

prevailing FS-culture as companies with a proactive FS-culture reflected better food safety 

performance.  
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Cluster analysis revealed that clustering of companies was attributed to the internal and 

external environment, with African companies clustering together when compared to Greek 

and Chinese companies. The African countries showed similarities in national values and food 

safety governance. As such, national values and food safety governance seemed to influence 

the prevailing FS-culture of the companies. All national cultural dimensions were 

significantly correlated with risk perceptions, with masculinity and long-term orientation also 

significantly correlated with the enabling conditions and attitude. For the internal company 

environment, the African companies showed similarities in the implementation of food safety 

programs, which were not yet certified, when compared to Greek and Chinese companies. 

 

One limitation noted in this study was that as an enquiry into the external company 

environment, this study was comparatively small as it only covered four different 

nationalities. Another limitation was that although findings revealed statistically significant 

correlations between national values and the prevailing FS-culture, the relationship between 

these two could have been influenced by other confounding factors such as the economic 

environment, which could have hindered investments in e.g. technological and organisational 

conditions. Moreover, differences in e.g. actual production characteristics among the 

companies could also have influenced this relationship making it difficult to differentiate 

cause and effect from the associations observed. Further research should include more 

respondents as this could improve the robustness of the study as the small number of QA 

managers provided a limited representation of the countries food safety governance approach. 

Although questionnaires are more appropriate for online surveys, we still advocate for 

companies to use method triangulation to fully understand their FS-culture. Understanding 

how national values and food safety governance approaches differently influence food safety 

culture is expected to enable formulation of best approaches tailored for companies operating 

in countries with different company environments, to improve food safety performance. 
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6.1 Introduction 

Food safety culture (FS-culture) is becoming of key interest in food safety performance. Also, 

the food industry is increasingly recognising its importance (Emond & Taylor, 2018; GFSI, 

2018) in a bid to improve food safety. Having a good, strong and positive FS-culture is being 

acknowledged as beneficial to the sustenance of an organisation. The recognition of FS-

culture is mostly because food safety performance is currently anchored on more 

technological and traditional approaches such as sampling, testing, inspections and auditing. 

Although these are crucial to the functioning of the organisation, they are mainly reactive 

approaches. FS-culture studies are therefore incorporating human dimensions such as 

attitudes, perceptions, and the psychological well-being of employees to optimise company 

culture and improve food safety performance. This is because food safety challenges are 

mostly attributed to errors by humans, be it auditors, management or food handlers (Greig et 

al., 2007; Powell et al., 2013; Powell et al., 2011). This thesis focuses on food handlers as 

they are in direct contact with food products. Their decisions are shaped by an organisation’s 

FS-culture. If a company’s FS-culture is inadequate, it could lead to inadequate food safety 

performance.  
 

Although the FS-culture concept has been acknowledged and has been found to contribute to 

food safety performance (this thesis), there remains a challenge for companies to incorporate 

it in their daily operations and food safety management. The research was therefore 

performed to evaluate the prevailing FS-culture in food processing organisations and to 

identify bottlenecks that could lead to food safety problems. Knowing the main food safety 

issues could be beneficial in ensuring that specific and tailored interventions are applied if FS-

culture is to become supportive in improving food safety performance. This discussion 

chapter summarises the major findings, discusses their relevance and the extent to which the 

objectives were achieved using an integrated approach.  

 

6.2 Main findings 

This thesis aimed at understanding aspects relevant in assessing an organisation’s FS-culture 

and investigated the influence of an organisation’s prevailing FS-culture on food handler 

behaviour and ultimately food safety performance. To attain this goal, existing literature on 

national, organisational and safety culture was firstly reviewed (chapter 2). The study 

discussed the positioning of FS-culture within different disciplines, resulting in the 

establishment of determinants for conducting FS-culture research. These determinants were 
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suggested as a basis upon which FS-culture research could be built (Figure 6.1). Thereafter, 

owing to the findings in chapter 2, identified key elements were used to assess the prevailing 

FS-culture of companies in an explorative study (chapter 3) based on a mixed-method 

approach. The study validated the identified elements and supported the suitability and 

validity of a mixed-methods approach to assess an organisation’s prevailing FS-culture. 

Moreover, three levels (reactive, active and proactive) were identified as suitable to 

distinguish an organisation’s FS-culture.  

 

Next, a FS-culture research framework (chapter 4), which included indicators and assessment 

grids to enable differentiated assessment of an organisation’s FS-culture, was further 

developed based on the empirical study (chapter 3). The framework also included 

characteristics of the internal and external company environment that could influence an 

organisation’s FS-culture. The prevailing FS-culture of companies operating in an emerging 

economy and differing in product riskiness was assessed to investigate whether product 

riskiness influences FS-culture. The hypothesis was that high-risk companies possess a better 

FS-culture when compared to medium and low-risk companies. Concurrently, the internal and 

external company environment was assessed to see whether it influences an organisation’s 

FS-culture. Findings indicated no direct relationship between product riskiness and FS-culture 

but that the external environment could have shaped the prevailing FS-culture. The influence 

of the external company environment with further emphasis on national values and food 

safety governance was therefore explored in chapter 5. The aim was to investigate whether 

companies in countries differing in national values and food safety governance differed in FS-

culture. Indeed, the external environment influenced the prevailing FS-culture to a certain 

extent as we found differences between companies in African and non-African companies 

regarding both food safety governance and national values.  

 

Our research objectives were formulated and discussed from a systems thinking perspective, 

which considers the company and the interaction with its environment. This holistic approach 

gives insights into possible FS-culture characteristics and elements crucial to understanding 

an organisation’s FS-culture. A foundation to comprehensively evaluate an organisation’s 

prevailing FS-culture within its company environment was provided, which offers an 

opportunity for informed guidelines that could facilitate tailored interventions to create a 

better organisational FS-culture. Figure 6.1 summarises the findings in this thesis and the 

proposed theories and approaches used to elaborate this research. FS-culture is discussed from 
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an organisational perspective (section 6.3) as we studied an organisation’s FS-culture in this 

thesis. Section 6.4 zooms in on the individual as these were assessed to gain insights into 

organisational FS-culture. As our research anchors on the systems approach, we then discuss 

the external company environment and its influence on an organisation’s FS-culture (section 

6.5). Suggestions to improve and sustain an organisation’s FS-culture are given (section 6.6), 

together with research recommendations (section 6.7). 

 

6.3 Food safety culture at an organisational level 

In chapter 2, the literature review unveiled useful characteristics, elements, indicators, and 

methodologies that formed the basis of our FS-culture research. The determinants were used 

as a foundation upon which we anchored our explorative studies in chapters 3, 4 and 5. The 

focus of this thesis was on the “organisation” as we aimed at assessing the prevailing FS-

culture of food processing companies.  

 

Perspectives in organisational culture assessment 

Three perspectives, i.e. integration, differentiation and fragmentation, have been discussed in 

organisational culture literature as suitable to understand an organisation’s culture (Harris & 

Ogbonna, 1998; Martin, 1992; Schein, 2004; Wilson, 2001). Our analysis on the prevailing 

FS-culture in chapter 3 was initially based on the integration perspective. The integration 

perspective is one in which consensus and consistency within the organisation portrays a 

strong and desirable culture (Wilson, 2001). As such, the research was built on the premise 

that a proactive FS-culture is characterised by supportive enabling conditions, which are 

aligned with strong attitudes, good risk perceptions, good food safety and hygiene 

perceptions, and a high inclination to engage in non-risky behaviour. From this perspective, 

consistency, shared perceptions and a dominant, strong prevailing culture portrayed 

proactiveness (Kotrba et al., 2012; Martin, 1992). Inconsistencies and lack of consensus were 

deemed to reflect a reactive, weak and negative FS-culture. Although the integration 

perspective focuses on consensus, perfect unanimity is impossible to achieve as organisations 

are not homogenous entities as we saw in this thesis, but are divided into e.g. different 

departments, groups and levels of employment. In chapter 3, food handlers’ perceptions on 

the supportiveness of technological and organisational conditions were not always aligned 

with that of managers, which was consistent with De Boeck et al., 2015), who also observed 

that managers and food handlers were not always on the same wavelength.  
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Differences were also observed between food handlers working in different shifts and in 

different departments (chapters 3 and 4). Organisations are complex adaptive systems and 

although they exhibit an aggregate behaviour (i.e. prevailing FS-culture), the individual parts 

(e.g. subgroups) can be conditioned differently and can be embedded in different and 

changing environments (Holland, 1992). This results in the aggregated behaviour of the 

systems being far from optimal (Holland, 1992), and provides a partial picture of an 

organisation's culture (Wilson, 2001).  

 

It is important to note that different parts of an organisation could have different levels of 

culture at the same time (Clark, 2002; Fleming & Lardner, 1999; Manning, 2017; Sadri & 

Lees, 2001), which could pose hurdles if an overall organisational FS-culture is to be 

concluded. This led us to acknowledge the differentiation perspective, which disintegrates 

culture into parts and recognises that different subcultures (i.e. cultural groups emerging from 

different groups within the organisation e.g. professions, hierarchical levels, departments) 

may exist within an organisation (Davies et al., 2000; Martin, 2002). Moreover, Manning 

(2017) suggested that subcultures ought to be considered in FS-culture assessments as these 

can ultimately impact food safety performance. In this thesis, we evaluated the operational 

level, including food handlers, line managers/supervisors, and support functions (i.e. QA 

department and engineering of the organisation) and acknowledge that an organisation’s FS-

culture is expressed differently within different hierarchical levels, organisational roles, shifts, 

employment status and different departments as observed in chapters 3, 4 and 5. One 

department may value production or profit over food safety and vice versa. In the former, 

food safety rules and procedures might be circumvented to ensure continuance of production 

and in the latter, risk assessments might always be conducted prior to starting every job 

(Cooper, 2000). Furthermore, senior management could have different priorities when 

compared to middle management and the operational level (Goffee & Jones, 1996; Manning, 

2017). For example, in the interviews reported in chapters 3, 4 and 5, respondents also 

indicated that sometimes the finance department would not be supportive to some choices 

made by the QA department citing costs, which might be indicative of other priorities. 

Sometimes leadership and management (chapter 3) were also observed and perceived not to 

follow food safety and hygiene protocols. Subcultures provide a diversity of perspectives and 

interpretation of emerging (food safety) problems (Pidgeon, 1998) but lack of congruence 

between the subcultures can be a cause for conflict and poor food safety performance 

(Manning, 2017). 
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Another school of thought considers the fragmentation perspective, which entails research on 

specific food safety incidences within a company (Wilson, 2001), or in the event that a 

product consistently fails to meet product specifications. Examples are the Maple Leaf Foods 

and the John Tudor and Son cases (Jespersen & Huffman, 2014; Pennington, 2009), where 

enquiries into the FS-culture of the company were made. In evaluating an organisation’s FS-

culture, all three perspectives (integration, differentiation and fragmentation), together, could 

therefore give an in-depth insight into an organisation’s FS-culture, thus enabling better 

understanding of the organisation’s FS-culture. This is because there might be consensus on 

some aspects across the organisation, consensus only within subcultures and other ambiguous 

issues that need an in-depth analysis. 

 

Organisational effectiveness 

This thesis was hinged on the premise that an organisation’s FS-culture must be taken into 

account to improve current food safety performance. Therefore, the explorative studies 

determined characteristics of an organisation’s FS-culture (chapter 3) and of the 

organisations’ internal and external environment (chapter 4 and 5) that could ultimately 

influence organisational effectiveness, i.e. food safety performance. Findings in chapters 3 

and 5 revealed that food safety performance was reflected in the prevailing FS-culture as 

companies with a proactive FS-culture exhibited better food safety performance.  

 

In organisational culture literature, four cultural traits, namely mission, involvement, 

consistency and adaptability, were identified that might influence an organisation’s 

performance (Denison et al., 2006; Kotrba et al., 2012; Reason, 1998; Schein & Schein, 2016; 

Sorensen, 2002). Although not specifically studied under those four dimensions, elements of 

these dimensions were captured in the explorative studies in this thesis. For example, 

concerning the first dimension “mission”, the food safety vision of the organisation was 

assessed in chapters 3, 4 and 5 to get an insight into the clarity of the vision, supportiveness of 

the vision in setting food safety priorities, and the extent in which it motivated food handlers 

to execute their work tasks. Results showed that food handlers in some companies in 

developing countries indicated that the vision only slightly motivated them when executing 

their tasks, which was confirmed by QA managers, who mentioned that food handlers 

required supervision at times for them to carry out their tasks properly. Denison et al. (2006) 

posit that a successful organisation will have clear-cut goals and objectives, which give a clear 

sense of direction as is necessary for organisational effectiveness. Such organisations will 
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have a mission that can shape behaviours to a desired state and where members can identify 

with and internalise the mission.  

 

Secondly, regarding the dimension “involvement”, we measured aspects of employee 

involvement such as whether employees can easily approach their bosses, whether their input 

was considered in aspects regarding their work, e.g. when considering changes in procedures 

or purchasing protective clothing, and whether they were given opportunities for feedback. 

Findings in this thesis showed that in most companies decision-making was centralised and 

employees were simply told what to do without their involvement (chapters 3 and 4). 

Moreover, food handlers were not always provided with opportunities to give feedback, or 

their feedback was just routine and rarely considered (chapter 4). If employees are 

empowered, they have a greater sense of ownership, accountability and commitment (Denison 

et al., 2006). 

 

In assessing the prevailing FS-culture, we also measured aspects of the third dimension, 

“consistency”. For example, we looked at consistency between organisational requirements 

and food handler perceptions, in food safety behaviour and in food safety performance. 

Moreover, consistency in organisational supportiveness, e.g. in food safety and hygiene 

training, record keeping, commitment (walking the talk, reward systems) and food safety 

priorities were also assessed. In chapters 3 and 4, food handlers’ perceptions on food safety 

and hygiene were not always aligned with organisational requirements. Moreover, some 

managers in these studies openly violated food safety and hygiene requirements, and food 

safety and hygiene training was rarely done, leading to food handlers questioning 

management’s commitment to food safety. The Global Food Safety Initiative considers 

consistency as “ the proper alignment of food safety priorities with requirements on people, 

technology, resources and processes to ensure the consistent and effective application of a 

food safety program that reinforces a culture of food safety” (GFSI, 2018). As such, 

consistency should be reflected in the food safety decisions, intentions and in the execution of 

food safety and hygiene-related work tasks. Moreover, integration of different functions 

within the organisation should be visible with the common goal of focusing on food safety 

priorities.  

 

Lastly, regarding the dimension “adaptability”, the environmental characteristics in which the 

companies operated was assessed (chapters 4 and 5) with the intention to understand aspects 
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of the internal and external environment that could influence an organisation’s prevailing FS-

culture. However, only the first step was achieved, i.e. getting an insight into the company 

environment (chapters 4 and 5). How the company reacts to changes in the environment was 

not assessed, which could be crucial to the functioning of an organisation. In chapter 5, we 

found that characteristics such as national values and food safety governance were statistically 

significantly associated (p<0.05) with some FS-culture variables (i.e. enabling conditions, risk 

perceptions and attitudes). This led us to postulate that the environment in which a company 

operates could influence an organisation’s prevailing FS-culture. Moreover, some food 

handlers in chapter 3 always referred to the economic environment as reasons for lack of 

motivation as they considered themselves to be insufficiently remunerated or rewarded, and 

some line managers cited the economic environment as reasons to e.g. lack of hygiene design, 

proper equipment maintenance and lack of adequate protective clothing. The capability of an 

organisation to adapt to its environment is crucial as it can both impact and be impacted by 

the FS-culture (GFSI, 2018). Issues such as anticipating, preparing, responding and adapting 

to change (Denison et al., 2006; GFSI, 2018; Holland, 1992; Reason, 1998; Schein & Schein, 

2016) could be crucial to measure. However, Denison et al. (2006) and Kotrba et al. (2012) 

suggested that even well integrated organisations might be the least adaptive. We therefore 

acknowledge that these four dimensions are integral to an organisation’s effectiveness and 

FS-culture assessments and their evaluation is crucial to the functioning of an organisation. 

Jespersen et al. (2017a) suggested that these dimensions could unify FS-culture research and 

provide input towards continuous improvement. 

 

6.4 Food safety culture at the individual level 

Our research was centred on the FS-culture of an organisation as an organisation’s FS-culture 

sets the environment in which food handlers are expected to work. Griffith et al. (2010a) 

suggested that food handlers can only be as hygienic as the organisation and its leadership 

requires, permits, and encourages them to be. Therefore, we assessed the individuals within 

these companies to get their opinions and perceptions on the FS-culture of their organisations. 

In chapter 2, individual characteristics crucial to FS-culture were identified (i.e. attitudes, 

perceptions, knowledge, risk awareness). These were assessed in chapters 3 and 4, where food 

handlers were interviewed, elicited to share stories of food safety incidences, given 

questionnaires to obtain their perceptions, and observed as they executed their hygiene tasks. 

Furthermore, in chapter 5, questionnaires were disseminated to get an insight into perceptions 

of food handlers on the supportiveness of the enabling conditions. Our findings show that in 
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some instances, e.g. in chapter 3, there was a clearly divided opinion (varied responses) on the 

extent of the supportiveness of the enabling conditions. For example, some food handlers 

perceived the food safety and hygiene training as structured and others mentioned that it was 

unstructured. Moreover, some perceived the communication style to be open and advanced, 

and others mentioned lack of communication tools and limited opportunities for feedback. 

The varied responses were found to be attributed to the business conditions at the time of 

assessment (e.g. HACCP implementation, external FSMS audits), positive and negative bias, 

over- or underestimation, and optimistic bias. A study by Fatimah et al. (2014a) also showed a 

divided opinion on communication with some respondents appreciating the communication 

style and others pointing at its inconsistencies.  

 

Moreover, in chapters 4 and 5 findings showed that food handlers could have given socially 

desirable answers as individuals differently perceived similar issues. Furthermore, findings on 

employee characteristics did not always translate to good behaviour indicating the need to 

understand what drives employees to adopt food safety and hygiene behaviour. At the 

individual level, employees could have brought their experiences and attitudes towards food 

safety and the organisation, and dispositions such as conscientiousness as also described by 

De Boeck et al. (2017). These could influence motivation, knowledge, and behaviour at work 

and the way individuals perceive the value of safety in their organisation (Neal & Griffin, 

2004). Individuals could also have different assumptions regarding the perceived value of 

food safety, the magnitude of food safety risks, and the importance of the food safety 

priorities and programs. This could have resulted in different reactions to the same situation, 

which was consistent with findings in chapter 3 where food handlers expressed different 

perceptions on the training program, communication style, protective clothing and 

handwashing facilities. Moreover, the interaction between individual characteristics (e.g. 

attitudes, personality) and characteristics of the work environment could have affected both 

their well-being and job satisfaction as indicated by De Boeck et al. (2017) and HSE (2009).  

 

Several authors suggested potential underlying elements that could influence food handler 

perceptions, attitudes, and behaviour (e.g. De Boeck et al., 2017; Jespersen et al., 2017b; 

Krumpal, 2013). Many have been linked to the psychological well-being of an individual as 

safety climate reflects a psychological environment that provides a motivational antecedent 

for safety behaviours (Neal & Griffin, 2004). Given the dynamic food processing 

environments in which people work, there are various work stressors such as workload, time 
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pressure, lack of job autonomy, which could all adversely affect employees well-being and 

ultimately an organisation’s performance (De Boeck et al., 2017; HSE, 2009). For example, 

De Boeck et al. (2017) found a correlation between job stress and burnout with food safety 

climate and food safety behaviour. Job stress attributed to work conditions and a perceived 

imbalance on effort and rewards, and burnout (i.e. employees affective and emotional well-

being) have both been identified as mediators to an organisation’s safety climate (Dollard & 

Bakker, 2010; Idris & Dollard, 2014). In our study, food handlers worked in shifts, which 

were mostly two. The night shift would start at between 4-6 p.m. and end the following day 

between 6 and 8 a.m. This meant 12-14 hours of work. Such work conditions could have 

adverse effects on health and decision-making, resulting in carelessness and poor performance 

due to fatigue.  

 

In addition to the work environment, self-efficacy, the perception or belief regarding one’s 

ability to perform a certain behaviour, and outcome expectancy, the belief that a certain 

behaviour will lead to a specific outcome could have influenced food handlers’ (Gilling et al., 

2001) daily decision-making. This was reflected in the intended behaviour of food handlers as 

the food handlers were strongly inclined not to engage in risky behaviour. Analysing 

psychological well-being of employees could therefore be beneficial in minimising 

psychosocial risks (Pienaar & Willemse, 2008) as the level of fit between the employee and 

the job could influence their sense of well-being (HSE, 2009). 

 

In addition to psychological well-being, individuals could have made different assumptions 

related to the perceived value of food safety, and magnitude of food safety risks based on 

personal characteristics such as whether they were seasonal, contract or permanent workers, 

age and work experience. A study on safety culture, which assessed safety attitudes found 

major differences in attitudes and perceptions with respect to age, experience, and 

employment status (Mearns et al., 2001). Focusing on personal characteristics could help in 

development programs to ensure employees are food safety conscious and motivated to 

execute their work tasks properly.  

 

6.5 Understanding the influence of the external environment to an organisation’s FS-

culture 

The system approach formed the basis of this study. From that perspective, we evaluated the 

environment that the organisations operate in, in addition to the FS-culture of an organisation 
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based on the contingency theory (Figure 6.1). The contingency theory posits that an 

organisation’s performance is influenced by the context wherein it operates (Chenhall, 2006). 

Schein and Schein (2016) suggested that a company’s environment is part of an organisation’s 

culture, thus reflecting a socio-technical system. In that regard, our assessment of the role of a 

company’s environment in an organisation’s FS-culture in chapter 4 indicated that national 

values and the approach of food safety governance were reflected in the way food safety was 

prioritised, food safety programs were designed, and the observed food safety behaviour. 

Chapter 5, an intercontinental study, also made similar assumptions and differences were also 

found between countries, leading to the supposition that the way food safety is prioritised by 

food companies could be influenced by the food safety governance approach and national 

values. The intercontinental study revealed that Chinese and Tanzanian companies exhibited 

overall an active FS-culture, whilst Greek and Zambian companies exhibited a proactive FS-

culture. The latter could be seen back in the food safety legislation, its enforcement and in the 

national values. For example, companies in Greece adopted multiple internationally accepted 

private standards, which were also effectively enforced. Moreover, Greece being a masculine 

culture and management in Zambia being from India, also considered to be a masculine 

culture, could have contributed to the assertiveness, emphasis on getting things done and 

consequentially the proactive FS-culture.  

 

Findings in this thesis are a step towards conceptualisation of the broad context, in which 

companies operate, as there is a diverse number of environmental characteristics that could 

influence an organisation’s FS-culture. Most of these influencing factors may individually or 

in combination influence an organisation’s FS-culture, thus the particular emphasis on the 

“prevailing” FS-culture of an organisation in this thesis as the status of an organisation’s FS-

culture could also change with changes in the external environment. Sousa and Voss (2008) 

suggested that an organisation reacts to changes in its external environment to establish fit 

with the external environment. In our studies in an emerging economy, we established that at 

the time of assessment, especially in chapter 4, our case study, Zimbabwe was heading 

towards elections and therefore the political climate was unstable. Moreover, there was a 

major shift in the economy with devaluation of the currency and rise in job shortages, which 

inevitably reduced the value of the Zimbabwean dollar and labour market rates, respectively. 

This precarious situation created many uncertainties (Gukurume, 2018) as people were 

making do and getting by as the country was inundated with economic and social chaos. 

Moreover, this precarious situation could have played a role in our findings as most 
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respondents were disgruntled about the current state of affairs and the uncertainty of the 

future with most discussions on food safety priorities centred on the status of the economy. 

Nayak and Waterson (2019) suggested that food safety is a complex adaptive system and that 

“disruptions at one point in the system can lead to reverberations in the form of economic, 

social and political impacts throughout the entire system”. This led us to the postulation that 

the political, economic, social and technological (PEST) environment could also have been 

influential in our FS-culture assessments in chapters 2, 3, 4 and 5. Gupta (2013) suggested 

that the PEST stability of a country could influence the sustainability of organisations. 

Moreover, the adaptability of a company to its external environment is crucial for 

organisational effectiveness (Denison et al., 2006; Kotrba et al., 2012). Understanding the 

PEST environment could direct appropriate and more effective interventions. 

 

6.6 Towards improvements in an organisation’s FS-culture 

This thesis established that an organisation’s FS-culture cannot be attributed to a single factor 

but to multiple aspects related to the organisational conditions, technological infrastructure, 

human factors, and the environment in which a company operates. Chapters 3, 4 and 5 

illustrate that whether technological and organisational conditions enabled or hindered food 

handlers in executing their work tasks is key to food safety performance. Employee 

characteristics such as food safety and hygiene attitudes and risk perceptions were also found 

to influence food handler behaviour, affect food safety performance (chapter 3) and induce 

complacency (chapter 4). Furthermore, features of the internal company environment such as 

the vulnerability of the food production system (chapter 4) and food safety programs (chapter 

5), possibly shaped an organisation’s FS-culture. Both chapters 4 and 5 also considered the 

possibility of the external company environment, i.e. national values and food safety 

governance to model an organisation’s FS-culture as these were reflected in the prevailing FS-

culture.  

 

Having established the influencers of an organisation’s FS-culture, findings in this thesis 

directed the identification of possible FS-culture specific interventions and a roadmap, which 

could help companies to create, improve and sustain their FS-culture.  

 

The first step is identification of the FS-culture level as shown in Figure 6.2, which illustrates 

FS-culture as a function of direction i.e. ranging from strongly negative to positive, and 

strength i.e. the extent to which food safety values are shared and held, and food safety is 
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prioritised, practiced and rooted within the organisation (Griffith, 2013). These two 

dimensions form the basis upon which FS-culture was measured in this thesis and on which 

FS-culture could be improved. In this thesis we focused on FS-culture ranging from reactive 

to proactive and acknowledge that there could be other companies in the extremes (i.e. 

pathological, typifying non-existent food safety consciousness, and enlightened, typifying 

food safety conscientiousness). However, it does not necessarily mean that the more 

enlightened FS-culture will not face food safety issues as FS-culture paranoia could make 

operations rigid, and workers could lose motivation, resulting in performance losses (Pidgeon, 

1998).  
    Enlightened 
   Proactive Food safety is an inherent part 

of the organisation (DNA) and 
organisations can demonstrate 
to all stakeholders that food 
safety is crucial to food safety. 
Food safety is an 
organisational value and all 
members individually strongly 
believe in and are committed 
to food safety. All members of 
the organisation, individually, 
without prompting continually 
work towards improving the 
safety performance of the 
organisation. The organisation 
has “chronic unease”, 
“paranoia”, is nervous over 
food safety incidences (not 
complacent). 

  Active  Food safety is 
prioritised above all 
other existing 
cultures in an 
organisation 
because it is the 
“right thing to do” 
(“Priorities can 
change, values 
should not”, Geller, 
2005 in Yiannas, 
2009).  
Safety problems are 
anticipated and are 
quickly solved when 
they arise by all 
members of the 
organisation.  

 Reactive Complacency 
towards food safety 
because systems are 
in place to manage 
risks and ensure 
product safety. Food 
safety is sometimes 
taken for granted.  
Food safety issues 
are mostly regarded 
as management’s 
responsibility and 
mostly imposed on 
food handlers who 
only act upon food 
safety issues when 
prompted to do so 

Pathological There is little 
regard for food 
safety. Only when 
food safety 
incidences occur; 
inspections, 
audits, or external 
stakeholders point 
out gaps in food 
safety; or when 
regulations are put 
in place; or out of 
necessity is food 
safety considered 
and issues acted 
on. 

Cultures other 
than that of FS-
culture prevail in 
the organisation. 
Food safety issues 
are not prioritised, 
and regulations are 
deliberately 
disregarded so 
long as no one 
notices. Food 
safety and hygiene 
incidences are 
accepted as 
unavoidable. 
Strongly negative 
FS-culture 

Negative FS-
culture 

Neutral FS-culture Positive FS-culture Strongly positive FS-culture 

 

Figure 6.2: Different levels/types of FS-culture  
 

Secondly, when organisations know their type or level of prevailing FS-culture, they can take 

steps to better the FS-culture (Wright & Leach, 2013) by providing specific interventions, 

rather than generic “best practices”. However, when a strong, well-established, unacceptable 

FS-culture exists, that makes it complex and a daunting task to change. This requires hard 

work and commitment to ensure an acceptable FS-culture is inculcated in the organisation 

(Yiannas, 2009).  

 

Thirdly, organisations need to understand that to improve and sustain their FS-culture, they 

need to develop an informed, reporting, just, flexible and learning culture (Hudson, 2001b; 

Khatri et al., 2009; Reason, 1998; Weick & Sutcliffe, 2001), as explained below:  

Direction 
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• In an informed culture, personnel in an organisation know the risks inherent to their 

food production system and understand the technological, organisational, human and 

company environment factors crucial to realising food safety. 

• A reporting culture creates a transparent, confidential, and fair environment in which 

personnel can freely report food safety issues and concerns. This is achieved through 

a food safety information system that collects, analyses and disseminates information 

obtained from reported and observed issues and incidences, and even lessons drawn 

from other companies. Employees should want to report issues with the confidence 

that they will be heard, action will be taken, and management are committed to food 

safety and hygiene issues.  

• In a just culture, fairness and consistency establish trust in the company. Companies 

move away from a blame culture. As such, acceptable and unacceptable behaviour are 

consistently praised or punished, respectively, in a systematic and appropriate 

manner.  

• In a flexible culture, everyone can adapt and if necessary converge together, shifting 

from a rigid hierarchical mode to a flatter structure, which involves everyone in 

prioritising food safety.  

• In a learning culture, continuous improvement is key. The company should be willing 

to draw lessons from the information system and implement reforms.  

 

Table 6.1 illustrates a roadmap, which shows a broad framework that can guide companies on 

the type of interventions that they can take, depending on the type/level of FS-culture that 

they have (Figure 6.2). A stepwise approach is proposed below (i.e. immediate, intermediate 

and ultimate), which suggests what an organisation can immediately do to what it can do in 

the long-term to improve food safety performance based on Cooper (2001). The immediate 

level is concerned with basics that an organisation can easily achieve such as development of 

strategic plans, so the organisation can fully incorporate food safety in the whole system. In 

the intermediate level, systems are recommended, which facilitate organisational learning. 

Ultimately, a sustainable FS-culture, which advocates for food safety and incorporates views 

of all personnel, empowering them to be actively involved with food safety on a daily basis is 

proposed. When management, employees, and leadership feel personally committed to food 

safety, they will continuously strive to do the right thing even when no one is watching. 

Moreover, food safety becomes top priority, encouraging personnel to make the right 
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decisions on food safety. Management should therefore start with the basic requirements 

(Table 6.1) when trying to improve their FS-culture because by-passing these steps and 

starting with advanced requirements could result in failures due to unrealistic expectations 

(Cooper, 2001).  

 

It is imperative to note that while an organisation’s FS-culture can be changed, it is easier to 

manipulate an organisation’s policies, structures, practices and priorities, and can take longer 

to change the attitudes, perceptions and values of personnel within the organisation. Change 

can be achieved through cultural conditioning. This is where an increase in the desired actions 

and responses can be achieved through reinforcements and rewards following the desired 

response (Savani et al., 2011). As such, an organisation that consistently reinforces and fosters 

food safety priorities, empowers through involvement and can adapt to different internal and 

external situations, is more likely to succeed in food safety performance. It is crucial to note 

that an organisation’s food safety performance not only depends on consistency in its internal 

processes, but also hinges on the organisation’s ability to adapt to changes in the environment 

(Schein & Schein, 2016; Sorensen, 2002), thus the need for companies to have an in-depth 

understanding of their operating environments. 
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6.7 Research implications and recommendations 

6.7.1 Practical implications 

This thesis provides insights and tools that could help support the food industry, regulators, 

policy makers and researchers to make informed decisions regarding FS-culture assessments. 

The determinants for conducting FS-culture research could be used as a foundation upon 

which FS-culture research could be built and could guide regulators, i.e. inspectors and 

auditors, on aspects that could be useful in evaluating an organisation’s FS-culture. The FS-

culture research framework developed in this thesis could also support organisations in 

assessing their prevailing FS-culture through differentiated assessment. Moreover, companies 

could also have an understanding of their operating environment, which could be beneficial in 

adapting to their environment, thus improving food safety performance. The mixed-methods 

approach could also be useful for companies to understand their prevailing FS-culture as 

different sources of information are used. Insights obtained from both FS-culture assessment 

and the mixed-methods approach could help companies identify areas of concern 

(bottlenecks) and help them identify improvement opportunities. The proposed roadmap could 

also guide recommendations that companies can adopt and the proposed step-wise approach 

could allow companies to ease into the interventions without being overwhelmed. 

 

Considering the context of emerging economies studied in this research, and challenges that 

they could potentially face, companies could start with those interventions that require little or 

no capital investment and gradually transition to those where capital is required. However, 

policy makers should also be supportive as some issues regarding food safety governance can 

only be successfully implemented with their support. Moreover, trade associations could also 

support food companies by lobbying for policy makers to create policies that could help in 

solving problems that hinder companies in their mission for food safety. 

 

6.7.2 Research recommendations 

Recommendations for food companies investigated in this study 

Companies need to demonstrate visible commitment to food safety. This can be achieved by 

setting clear food safety expectations, which include an action plan indicating time frames and 

objectives that should be achieved. It is imperative that the expectations must be achievable, 

clear, and understandable. Senior management should also set an example by demonstrating 

preferred behaviours (i.e. walking the talk) and cultural values through their responses to 

organisational emergencies. By leading by example, they demonstrate that they are enforcing 
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the values of the company. Food safety should be a shared responsibility of everyone within 

the organisation and should incorporate all departments, including e.g. human resources and 

finance departments. For example, finance needs to understand the need to have appropriate 

suppliers and to purchase resources required to assure appropriate processing of food 

products. Moreover, employees should also be involved in decision-making, e.g. users of 

procedures can be involved in the design and updating of procedures to ensure that existing 

procedures reflect current work practices. Management also needs to ensure that food safety 

procedures that standardise the ways of doing things, codify work practices and include the 

organisation’s best way to get things done, whilst minimising risks associated with human 

error and equipment failure are in place. Companies should also implement a culture of 

information sharing that fosters an open communication environment.  

 

Members of the organisations should receive appropriate food safety training specific to their 

jobs. Training should consider individual needs, such as location of work and the products 

they handle by taking cognisance of repeated hygiene and safety control problems. 

Management should also put effort in creating a sustainable reward system in the form of 

open recognition. This does not necessarily have to be monetary, but can be simple as 

consistently praising or giving negative consequence to incorrect behaviour. This could be a 

beneficial motivator for better hygiene practices. Internal audits should be conducted and 

focus on the more important aspects of food safety. Risk-based auditing could also be 

considered as a useful tool in FS-culture assessments as it focuses on areas of risk 

(Albersmeier et al., 2009). The audits should span a wide spectrum from daily checks by 

peers, QA department, line management, system internal audits, and audits by third parties.  

 

Recommendations for further research 

Various factors have been introduced and are discussed in this thesis. Although essential to 

FS-culture, there is need to consider the practicability of having to assess all these factors, as 

assessing FS-culture should not be a daunting task and prove to be tedious. Further research 

should therefore establish the most appropriate factors that might be useful in understanding 

FS-culture. The complexity of FS-culture is acknowledged, which makes it a challenging task 

to capture pertinent aspects with a manageable assessment tool (Fatimah et al., 2014a). 

Further research could also add weight factors to the different FS-culture elements when these 

are found to differently contribute to food safety performance. Nayak and Waterson (2016) 

suggested that some FS-culture elements could be more detrimental than others and their 
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effect on food safety performance could prove to be more damaging. Moreover, effective 

methods of assessment should also be considered based on the mixed-methods (i.e. method 

triangulation) approach. Method triangulation could allow counterbalancing of the 

weaknesses in each method, allowing for a more solid evaluation of FS-culture.  

 

Further research needs to explore FS-culture at the different hierarchical levels of an 

organisation (i.e. strategic and tactical), in addition to the operational level evaluated in this 

study, and of different departments to get an insight into the overall prevailing FS-culture of a 

company. Moreover, our assessment of FS-culture was done in emerging economies and to 

generalise the FS-culture research framework developed in this thesis (chapter 4), there is 

need for studies in developed countries, which also have a different external environment (e.g. 

food safety governance and national values). Moreover, characteristics of the political (e.g. 

domestic political climate, changes in government, and legislation), economic (e.g. exchange 

rates, currency devaluation/appreciation, commodity prices, changes in the labour markets), 

social (e.g. demographic patterns) and technological (i.e. technological changes and their 

effects on the products and processes) (PEST) environment should be considered. This is to 

establish factors that could be influential in the prevailing FS-culture to enable companies to 

evolve with these changes and have strategies in place to address issues should they arise.  
 

Although our thesis revealed statistical associations between FS-culture and the external 

environment (chapter 5), there is a need to assess whether there were no confounding factors 

that could have influenced the relationship. Havold (2007) suggested that underlying factors 

could influence this cause-effect relationship.  

 

Finally, a roadmap was proposed. Further research is recommended to firstly validate the 

proposed interventions through longitudinal intervention studies. This could allow for more 

relevant interventions to be established. Secondly, interventions ought to be adapted to 

different business contexts to provide more suitable and context-specific roadmaps.  

 

6.8 Concluding remarks 

The research described in this thesis demonstrates that in addition to an organisation’s FSMS, 

a company’s organisational and technological supportiveness to food safety, and employee 

characteristics (i.e. knowledge, attitudes, perceptions, intentions and actual behaviour) give an 

indication of the prevailing FS-culture. Moreover, the internal company environment 
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characterised by the vulnerability of the food production system and the supportiveness of the 

food safety programs could influence the prevailing FS-culture. At the broad context, i.e. the 

company’s external environment, including food safety governance and national values 

seemed to influence an organisation’s FS-culture as well. The findings therefore showed the 

importance of a systems approach in understanding FS-culture. Moreover, the overall goal of 

this thesis was to gain insight into an organisation’s FS-culture and its influence on food 

safety performance, of which we found that indeed there was an association between the two. 

Our findings in this thesis broadened the understanding of elements that could be useful in 

assessing an organisation’s FS-culture within the internal and external environment. 

Moreover, findings provided valuable insights that could be useful in designing FS-culture 

specific interventions, which could contribute to improvements in food safety performance. 

For example, national values could be beneficial in determining the type of interventions that 

could work in companies, e.g. long-term oriented cultures, which prefer future planning 

compared to short-term oriented cultures, which prefer to address prevailing issues. 

Moreover, some emerging economies would prefer more tailored interventions depending on 

e.g. economic stability. The capacity of a company to adapt to changing environments could 

prove to be important to successful food safety performance. 
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Supplementary material 2 (S2): 

Table S2: Correlation between national culture dimensions, and enabling conditions and 
employee characteristics 
 Enabling 

Conditions 

Attitude Risk Perceptions Intended 

Behaviour 

Power Distance   -.925**  

Individualism   .858**  

Masculinity .782** .485* -.718**  

Uncertainty avoidance   .680** -.564* 

Long-Term Orientation .629**  -.921**  

Indulgence   .912** -.493* 

*p< .05 

**p<.01 
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Summary 
 

Food safety continues to be a challenge in many food companies especially in emerging 

economies, which are confronted with multiple issues in both the internal and external 

company environment. Previous efforts to improve food safety performance have been hinged 

on traditional and technical-oriented approaches such as sampling, testing, inspections, food 

safety management systems (FSMS) and auditing, which have proven to be not always 

adequate evidenced by inconsistencies in food safety performance. To enhance food safety 

performance in food companies, researchers proposed to look beyond these traditional and 

technical-oriented approaches towards a more integrated approach and suggested the adoption 

and strengthening of a positive and pro-active food safety culture (FS-culture). FS-culture 

encompasses a company’s technological and organisational conditions, characteristics of the 

individuals within the company and the company’s environment, in addition to the existing 

FSMS. However, FS-culture research is still developing when compared with other culture 

research domains such as organisational and safety culture. Moreover, there are still 

knowledge gaps on what FS-culture entails, its measurement, its relationship with food safety 

performance and how it could be improved.  

 

This thesis, therefore, focused on understanding how an organisation’s FS-culture influences 

food safety and hygiene-related behaviour and food safety performance of an organisation. To 

attain this goal, several studies were done, namely: (i) a structured analysis of literature on 

national, organisational and safety culture to identify determinants for conducting FS-culture 

research; (ii) evaluation and validation of FS-culture elements and a mixed-method research 

methodology for assessing an organisation’s prevailing FS-culture, with a case study in dairy 

companies; (iii) development of a FS-culture research framework to enable assessment of an 

organisation’s prevailing FS-culture in view of the company environment, and an 

investigation of the role of product riskiness on FS-culture; (iv) an explorative investigation of 

the possible influence of characteristics of food safety governance and national values on an 

organisation’s prevailing FS-culture in food companies in different countries.  

 

The literature review presented in chapter 2 identified determinants for conducting FS-

culture research. Findings revealed that numerous factors transcending different disciplines 
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are interlinked and as such a systems approach is required to assess an organisation’s FS-

culture. The review showed that several elements i.e. individual, group, organisational, 

technological and company environment characteristics are necessary to evaluate FS-culture, 

and its influence on food handler behaviour and food safety performance. Moreover, the 

research suggested that a company’s food safety risks should be considered and to recognise 

the hierarchical levels (i.e. strategic, tactical and operational) as well. The research also 

suggested defining measurable indicators, development of classification systems, and the use 

of a triangulated methodology. The resultant determinants provided a basis upon which 

further FS-culture research could be built on. 

As a result of these findings, elements suggested in the review were validated in chapter 3 as 

they enabled an understanding of the prevailing FS-culture of the companies investigated. 

Moreover, a mixed-methods approach was presented to assess the prevailing FS-culture, with 

dairy food companies in Zimbabwe as a case study. The methods included: microbial analysis 

to assess the microbial safety, observations to evaluate actual behaviour, card-aided 

interviews to assess organisational and technological enabling conditions, questionnaires and 

storytelling to collect data on employee characteristics, and document analysis to get insight 

into the microbial safety performance and actual behaviour. Results showed that a mixed-

methods approach is suitable in FS-culture assessments due to the method triangulation, 

which could potentially increase the validity of the research findings. For example, 

storytelling elicited respondents to share stories, which reflected the food safety and hygiene 

control attitudes. Card-aided interviews gave insights into the perceived supportiveness of the 

enabling conditions, which was reflected in some of the observed food safety and hygiene 

attitudes. Both the FS-culture elements and the mixed-methods approach enabled the 

prevailing FS-culture to be distinguished into identified classification levels (reactive, active, 

proactive) further enhancing their validity.  

 

Based on the empirical study, a FS-culture research framework was further developed in 

Chapter 4, to concurrently assess the prevailing FS-culture of companies differing in product 

riskiness, as well as the company’s internal and external environment. The framework 

assessed the following factors: supportiveness of the organisational and technological 

enabling conditions, employee characteristics, intended and actual behaviour, food safety 

performance, and the internal (food safety vision, food safety programs, vulnerability of 

production systems) and external (national values and food safety governance) company 
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environment. The framework was applied to Zimbabwean food companies differing in 

product riskiness i.e. low, medium and high-risk. Results indicated no direct relationship 

between product riskiness and FS-culture. However, the company environment seemed to be 

associated with the prevailing FS-culture. Regarding the internal environment, the 

vulnerability of the food production system (i.e. susceptibility to microbial contamination) 

seemed to influence the prevailing FS-culture. With respect to the external environment, food 

safety governance and national values seemed to influence the way food safety was 

prioritised, food safety programs were designed, and the way food handlers executed their 

tasks in actual practice. 

 

Chapter 5 further explored the role of the internal and external company environment on an 

organisation’s FS-culture, in companies operating in Greece, China, Tanzania and Zambia. 

Both the internal and external company environment seemed to influence the prevailing FS-

culture. Companies in African countries (i.e. Tanzania and Zambia) exhibited similarities in 

the implementation of food safety programs, and in the national values and food safety 

governance when compared to Greece and China. Food safety governance was reflected in the 

food safety programs and supportiveness of the organisation to food safety and hygiene. 

Hofstede cultural dimensions i.e. uncertainty avoidance, masculinity and long vs short-term 

orientation, reflecting national values, were significantly statistically correlated with aspects 

of FS-culture such as risk perceptions, attitude and the enabling conditions.  

 

Chapter 6 discusses the overall findings in this thesis and presents a broader outlook on FS-

culture from an organisational, individual and company environment perspective. 

Furthermore, a stepwise approach to create, improve and sustain an organisation’s FS-culture 

is presented. Practical implications of findings in this thesis and recommendations for further 

research and for the food companies studied are presented.  

 

Overall, the research presented in this thesis contributes to the existing literature on FS-

culture by providing research determinants that could be useful as a basis upon which further 

FS-culture research can be built on. Moreover, it provides a FS-culture research framework 

and assessment grids that can be used for the concurrent analysis and differentiated 

assessment of an organisation’s prevailing FS-culture, food safety performance, and the 

internal and external company environment. The mixed-methods approach could enable an in-

depth analysis of an organisation’s FS-culture through method-triangulation. Insights 
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provided in this thesis could enable the identification of the prevailing FS-culture, which 

could be useful in designing effective interventions to create, improve, strengthen and sustain 

a positive FS-culture. The stepwise approach developed in this thesis could help identify 

improvement opportunities towards a positive and sustainable FS-culture, thereby 

contributing to better food safety performance 
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