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Abstract
Top management in food processing SMEs tends to have a poor understanding of food safety
management system (FSMS) in Bangladesh, and so, they are reluctant to follow the prescribed
food safety requirements of ISO 2200: 2018 in their businesses. But, without their supports no
implementation of FSMS in food processing SMEs is possible.
This research is conducted to measure the influence of top management commitment during the
implementation of a private FSMS in food processing SMEs. Having defined the indicators of top
management commitment, the study aims to explore their impacts on food processing SMEs in
implementing more advanced FSMS.
Empirical research was carried out in 87 Bangladeshi food processing SMEs, and finally, 72
responses were taken into consideration for the analysis. The rest 15 responses were dropped out
due to the incompleteness of the questionnaire. The reliability and validity of the measurement
instrument of this research were measured by applying Cronbach’s α, and Kaiser-Meyer-Olkin
(KMO) and Bartlett’s Test of Sphericity. In addition, Common method variance (Harman’s onefactor test), linearity, homogeneity, heteroskedasticity (Breusch-Pagan test), multicollinearity
(condition index and VIF), and normality (Kolmogorov-Smirnov test) were also measured prior
to conducting hierarchical multiple regression analysis.
Results from hierarchical multiple regression analysis show that out of seven indicators of top
management commitment four indicators (quality policy and objectives; customer focus;
continuous improvement and employees empowerment) have positive significant influences on
food processing SMEs in implementing FSMS while the other three indicators (process
approach; resource allocation; and priority) do not have such influences.
Small sample size, cross-sectional research design, subjective character and confined research
sector constitute the limitation of the present study. However, these limitations reveal scopes for
the future academic research.
This study shows that the top management commitment influences food processing SMEs in
implementing a more advanced FSMS through setting a clear quality policy and objectives,
focussing on customers’ expectations, ensuring continuous product and process improvement
and confirming employee empowerment within the businesses.
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CHAPTER 01: INTRODUCTION

This chapter presents an introduction of the entire research work, which includes the background
of the study, problem statement, the contribution of the study, research objective, research
questions, methodology of sub-research questions (SRQs), research framework, and definitions of
key concepts.

1.1.

Background of the study.

Food safety is being considered an important issue as it is directly related to the health of the
people. Food can be contaminated at any stage of food processing if substantial measures and
standards are not followed. The fast-paced lifestyles, gastronomic cultural harmonization,
globalization and market interconnection affect the quality and safety of food and change the ways
of food processing and consumption of consumers (Pop et al., 2018). Contaminated foods generate
different types of foodborne diseases such as diarrhoea, stomach cramps, weakness, fever and
chills due to bacteria, viruses, parasites or chemicals of foods, which can severely affect the health
of consumers (McGrath, 2018). Practicing a food safety management system (FSMS) at every
stage of food production and distribution can enhance the safety of food. A food safety
management standard includes the requirements that an organization should follow at all activities
of food production and distribution (Kantola, 2019). An organization has to follow a set of
regulations following a safety food management standard which are related to the quality of raw
materials, assemble of raw materials, production components and production-related services for
the safety of food. Accordingly, a private FSMS focusses on controlling production and
procurement hazards at handling of raw materials, manufacturing and distribution of foods (Pop
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et al., 2018). An implementation of FSMS in the food business is evidenced if the principles of a
private FSMS such as application of food safety management requirements of ISO 22000 to food
producers are deployed to all organizations of the food supply chain. To scale-up food safety or
control of food safety hazards within a food business, proper implementation of a private FSMS
is crucial.
During the implementation of a private FSMS in the food sector of SMEs, top management
commitment (TMC) plays a cutting-edge role (Chaoniruthisai et al., 2018). High ranking officials
usually possess all the responsibilities and power to make strategic decisions for the organization.
Food safety decision is one of them. Backing and commitments of the highest ranking executives
are known as top management commitment (Garrett & Neubaum, 2013),which is considered as a
crucial factor of companies (Bryde, 2008; Hung et al., 2010). Accordingly, the strategic direction
of the companies is substantially influenced by the commitment of the top management of the
companies (Powell, 1995). Pheng and Teo (2004) commented that TMC is an important
component of an organization’s overarching performance. Arditi and Gunaydin (1997) assumed
that TMC is a prerequisite for the continuation of quality improvement at each stage of the
production process of the organization. Success and failures of a company depend on the quality
of top level management (Shultz, 2003), and all the organizations need the committed top level
employees who create higher level commitment within other employees to fulfil the organization’s
goals (Leithwood & Jantzi, 2000). Furthermore, the prevalence of the problems in the organization
across the production can be reduced if the actions of the top management are supportive to the
organization’s quality management functions (Haupt & Whiteman, 2004). A number of studies
stated that TMC is verified and demonstrated through setting the vision and mission of the
organization (Demirbag et al., 2006; Fotopoulos & Psomas, 2010; Salaheldin, 2009; Turkyilmaz,
Tatoglu, Zaim, & Ozkan, 2010). From the viewpoint of FSMS, the role of top management is
intensified as the actions and decisions of top management like hard work, good staff work,
communication and loyalty can influence the different stages of food production. Accordingly, top
management entails a number of responsibilities for ensuring the FSMS. According to ISO 9000
QMS, top management responsibilities are establishing quality policy and objectives, promoting
the process approach, ensuring the availability of resources, promoting continual improvement,
demonstrating commitment to customer focus and assigning responsibilities and authorities to all
employees of the organization. According to Chin and Choi (2003), TMC is the most critical
prerequisite for the successful implementation of ISO 9000. Therefore, the impact of TMC in the
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implementation of a private FSMS is pivotal in enhancing food safety across the food chain of an
organization. Food processing Small and Medium Enterprises (SMEs) are now considered as
cornerstones particularly in a developing country (Andalib & Halim, 2019). Having the value of
SMEs in the social and economic system, the importance of SMEs is recognized around the world
(Kurniawati & Yuliando, 2015). Most of the SMEs in the food industry are often family businesses
and focuses on tradition and innovation for food production (Topleva & Prokopov, 2020). Food
processing SMEs have some common characteristics such as highly perishable products, manual
or very little automatic operation, variation in the quality of raw materials, high variation of
composition and recipes, products and processing techniques, lower volume of batches etc., by
which SMEs can be differentiated from the manufacturing industry (Cuevas, 2004; Hartmann &
Wandel, 1999). There is limited literature on the FSMS in SMEs due to the complexity of the food
production chain and the resource constraints of SMEs (Dora et al., 2013). Short shelf-life,
heterogeneous raw materials, seasonality, and varied harvesting conditions of foods
and food production are related to storage, conditioning and processing, packaging and quality
control, which make FSMS more complicated (Dora et al., 2013). Furthermore, SMEs provide
foods directly to consumers through small shops, food trucks and street foods which can be some
common sources of foods for the middle earners in the context of Bangladesh. SMEs are yet to
meet international food safety standards (FSSC 22000, 2018). So, it is very crucial to understand
the influences of TMC on the food processing SMEs in implementing FSMS.

1.2.

Statement of the problem.

Food is an indispensable part of life. Healthy foods contain certain nutrients, for example,
minerals, carbohydrates, vitamins, protein, etc. which support people to stay fit physically and
mentally (The Scientific World, 2018). Healthy foods and food safety are interrelated with each
other. Foods sometimes can be a threat to human beings if appropriate food safety measures are
not taken during food production. Contaminated foods can cause illness and even death (Griffith,
2014), for example, worldwide over 600 million people (1 in 10) become ill annually only for
foodborne diseases in the world (WHO, 2015). Contaminated foods, as well as unsafe foods, are
the major reason behind this great unrecoverable human loss, and so food safety is now considered
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as an international morbidity and mortality concern (WHO, 2015). Due to globalization, the food
business crossed the boundaries of the countries. It is not now an issue for a country, but an
international concern. Accordingly, to ensure food safety in the food processing business, a
standard FSMS is substantial for the international food trade. Realizing this necessity of food
safety standard, by the year 2000, governments of the different nationals formulated own food
safety standards which focused on only minimum food safety requirements (Pop et al., 2018).
Furthermore, different private and national organizations also used their own food safety standards
to control suppliers that caused an inconsistent situation in the food business around the world. In
this context, in 2001, International Organization for Standardization (ISO) began to work on
establishing an international FSMS, in a result of their five years efforts, an international FSMS in
the name of ISO 22000:2005 was published on September 1, 2005. This FSMS implies the
necessary food safety requirements that apply to all organizations globally in the food supply chain
(Pop et al., 2018). Consequently, international food trade gets an international food safety
framework that can be applied in the food processing of any food business.
TMC is a concept which is related to implementing systems and viewed to be important for the
implementation certainly in case of SMEs. For the proper implementation of FSMS in the food
processing SMEs, the top management should be committed to creating and maintaining a food
safety philosophy within the business (Griffith et al., 2017). Furthermore, the success of food
safety practices, more specifically implementation of a new practice is predicted by the
commitment of the top level management/owners (Griffith, 2014). Therefore, the proper role of
top management is a prerequisite for the proper implementation of a private FSMS in the food
processing business.
TMC as a concept is in fact a construct which consists of 7 indicators. Although in literature it is
emphasized that TMC is important for implementation, it is not known which indicators are of
importance for the implementation of FSMS, which leaves the knowledge gap of the study1.
This research is done in a country and in a certain food sector and size of company which presents
a need (health, export), driver (change of law) and dominant position manager (SME) which makes
sure that the phenomenon of TMC is of importance and present. The country is Bangladesh.

1

Section 2.3 entails the explanation of the seven indicators, and section 2.4 covers the knowledge gap theoretically,
which is empirically tested using multiple regression analysis models in section 4.5.
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Bangladesh is one of the emerging developing countries (World Bank, 2020) where food
processing is one of the fastest growing industries (Islam et al., 2020). It accounts for over 22% of
all manufacturing production and employ 20% workforce, which contribute to the national GDP
around 2% (Islam et al., 2020). Food safety is a priority issue of the Government of Bangladesh,
and is seen as an essential prerequisite for achieving the national goal of food and nutrition
security. But the food safety condition is still archaic and fragmented for several years that has
been evidenced in the use of rules formulated in 1967, which emphasize on only end-product
inspection and controls without considering preventive measures across the food chain. However,
the government of Bangladesh passed a new act, the Bangladesh Food Safety Act (BFSA) 2013,
in 2013, which entails the responsibilities of not only revising the old food safety rules and
formulations but also enacting new regulations to cover both products and the food chain
(production, inputs, storage, processing, transportation, distribution and markets and preventive
measures). The BFSA has to work with several central and local government agencies for
controlling food safety across the food chain (Food and Agriculture Organization of the United
Nations, 2017). As the BFSA has to collaborate with the different food safety agencies, the system
sometimes makes the implementation of FSMS more complicated, and so food safety is currently
still a challenging issue in the food industry in Bangladesh. SMEs are known as the backbone in
the economy of Bangladesh (Chowdhury et al., 2013). This sector has been considered as a
substantial protagonist on the national economy of the country (Andalib & Halim, 2019). A
number of SMEs such as small shops of foods, food trucks, street foods are very common in
Bangladesh. As it is a highly populated country, lower and lower middle level wage earners often
purchase food from the food outlets of SMEs.
According to Atahar Ali (2013), most of the foodstuffs are unsafe and adulterated at varying
degrees of preparation to the consumption of foods in Bangladesh. Corrupt practices of food
adulteration, such as usages of harmful artificial colours and toxic chemicals at food processing
on the one hand; storing and selling of rotten perishables foods in an unhygienic environment on
the other, are very common in restaurants and fast food outlets in Bangladesh. These bad practices
of food processing and food serving system seriously impact public health by causing numerous
chronic and non-chronic diseases. However, it is a surprising matter that the current food safety
model of Bangladesh followed an integrated approach, where the BFSA has no unitary power over
the food safety controlling, and has to coordinate with 11 ministries and hundreds of fields unite
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across the food chain (Food and Agriculture Organization of the United Nations, 2017). Such a
complicated system of food safety control can seriously affect the FSMS in Bangladesh
The aim of the research is to show the usage of TMC by exploring the indicators as activated by
managers in their commitment to deal with the implementation of a system in the food processing
SMEs.

1.3.

Contribution of the study

The research on food-safety in the area of food industry has been dominated by a microbiological
approach for a prolong time (Griffith, 2006), but the application of management concepts such as
influence of TMC during the implementation of FSMS in the food processing business has
introduced a new research interest for researchers. Accordingly, very few or no concrete researches
on the influence of TMC in food processing SMEs for implementing FSMS were conducted in the
past (Ahire & O’Shaughnessy, 1998b). This study focuses on the influence of TMC to the SMEs’
food processing during the implementation of a private FSMS that will contribute theoretically to
the food industry literature to present influence of TMC for the proper implementation of FSMS
in the food sector of SMEs. From the social perspective, this research will help the policy makers
of SMEs in setting a clear objective of food safety standards in the organization specifying the
influences of top management commitment. Furthermore, the influences of TMC in food
processing businesses will contribute to setting a set of food safety guidelines or policies that can
be applied for defining a food safety policy statement in the food processing of SMEs in the context
of developing world (Bosari, 2020).
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1.4.

Research objective.

The objective of the research is to help improve the FSMS in the food processing SMEs of
Bangladesh by investigating the influences of TMC during the implementation of a private FSMS
and to find out the indicators of TMC when deployed in companies’ settings in developing
countries.

1.5.

Research Question.

Keeping a parallel to the problem statement and research objective, the general research question
(GRQ) is: How does TMC influence SMEs’ implementation of a private FSMS focused on food
processing?
1.5.1 Sub-research questions (SRQs)
In order to answer the GRQ the following sub research questions (SRQs) are formulated.
Theoretical Sub-research questions (SRQs):
i. SRQ1: How is a private FSMS related to TMC?
− What is food safety and FSMS?
− Why is a private FSMS associated with food business?
−

What is TMC and how does it relate to a private FSMS implementation?

ii. SRQ2: Which requirements are important to achieve a successful FSMS implementation?
iii. SRQ3: Which indicators are important for measuring TMC?
iv. SRQ4: How are these indicators of TMC related to FSMS implementation?
Empirical Sub-research question (SRQ):
SRQ5: To what extent does TMC influence the implementation of a private FSMS in the food
sector of SMEs in Bangladesh?
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1.6.

Methodology of sub-research questions.

The first SRQ deals with the relevance of a private FSMS such as ISO 22000 which is known as
an international FSMS in the international food trade (Pop et al., 2018). More specifically, an indepth literature review was conducted to know the impact of food safety on human beings, and the
relation between TMC and a private FSMS implementation.
The purpose of the second SRQ was to identify the related requirements in achieving a successful
FSMS implementation. Knowing the requirements of FSMS implementation, it enables to define
the capability of the organizations if they would be able to implement FSMS.
The third SRQ is specifically concerned with the influences of TMC regarding a private FSMS
implementation. The purpose of this SRQ was to find out the necessary indicators of TMC. To
identify the related indicators of TMC, a literature review was conducted following the Scopus
database and Google Scholar via the WUR Library.
The purpose behind the fourth SRQ was to develop the hypotheses between the indicators of TMC
and FSMS implementation. Accordingly, these hypotheses would indicate the relation between
the indicators of TMC and FSMS implementation that were tested in the empirical part of the
study.
Last but not least, the fifth SRQ was created for empirical purposes. In the food sector of
Bangladesh, food processing SMEs would be taken into consideration for empirically testing the
developed hypotheses. Furthermore, through the implementation of these SRQs, the researcher
intended to measure the influences of TMC in the food processing SMEs during the
implementation of FSMS in the context of developing world context.

1.7.

Research framework

The following figure (1.1) demonstrates the proposed research framework of the study. It shows a
systematic scheme of the research by which all the steps of a research project are visualized in
advance (Verschuren & Doorewaard, 2010). The research framework of the study entails four
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parts. The first part starts with the literature review that explained all the related theories and
literature that were done in the past. Accordingly, the literature part of the research project consists
of relevant concepts, theories and explanations of food safety and food safety management
systems, top management commitment, requirements of FSMS implementation, and the
relationship between the TMC and FSMS. Thereby, the literature on these issues supported the
formulation of the conceptual model of the study.
The second part of the framework is an empirical study, which was prepared based on the insights
from the literature of the study. The empirical part of the study explained the influences of TMC
in food processing SMEs regarding FSMS implementation. In this connection, a survey instrument
was prepared based on the literature review. Further, the instrument was used to collect data
keeping parallel to the research objective.
The third part of the research framework is analysis, done via statistical analysis in line with the
research questions and shows the outcome of the hypotheses testing.
The final part is insights in SMEs of food production that presents the scenario of SMEs of food
processing with the implementation of a private FSMS. It contains the recommendations for the
management and policymakers who will work on food safety in the context of the developing
world.
Therefore, based on the definition of Verschuren and Doorewaard (2010), the proposed research
framework of the study is depicted below:

Literature
Review

• Food safety and FSMS
• Indicators of TMC
• Relationship between the
indicators of TMC and
FSMS implementation

Empirical
Research

• Conceptual Model
• Survey instrument
• Operationalization

Analysis

• Statistical
analysis and
hypotheses testing
• Explanation of
the analysis

Conclusion

Recommendations for
the SMEs’ food
processing about the
TMC’s influences for
FSMS implementation.

Figure 1.1: Research framework of the study based on (Verschuren & Doorewaard, 2010)
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1.8.

Key concepts

Food Safety
American Academy of Microbiology Colloquium on Food Safety (AAM, 1999) stated the concept
of food safety as food which is unlikely (i.e., the probability is low and the variability is small) to
cause any illness or injury and includes all the steps which are handled properly from food
production to consumption.

Food safety management Systems (FSMS)
An FSMS is a systematic procedure that is applied in the food chain from food production to
consumption for confirming food safety during food production. (Griffith et al., 2017). ISO
22000:2005 specifies the requirement of food safety for an organization, which includes the ability
of an organization to control the food safety hazards in the food chain to ensure the food safety for
consumption.

Small and medium-sized enterprise (SME)
A precise and universally accepted definition of SME is not found in the literature (Aikaeli, 2007),
and different countries define SMEs based on their level of economic development (Omar, 2008).
From the quantitative point of view, some common characteristics are used for defining SMEs,
which are the total number of employees, sales turnover, size as well as the profitability of the firm
(Omar, 2008). The most common criterion for defining SMEs is the number of employees (Hatten,
2011). Furthermore, the world bank indicated three quantitative criteria for defining SMEs, which
are the number of employees, total assets and annual sales (IEG, 2008). The European Commission
defines small and medium-sized enterprises (SMEs) in the EU recommendation 2003/361 based
on the two factors such as staff headcount and either turnover or balance sheet total. Based on
these two factors this commission specify the SMEs in the following table:
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Table 1.1: Definition of SMEs ( Based on the European Commission)
Company Category

Member

Turnover

OR

Balance Sheet Total

Medium-sized

Less than 250

Less than or equal 50 million

Less than or equal 43 million

Small

Less than 50

Less than or equal 10 million

Less than or equal 10 million

Micro

Less than 10

Less than or equal 2 million

Less than or equal 2 million

Source: (European Comission, 2003).
Furthermore, the Ministry of Industry and Bangladesh defined SMEs as the firms or businesses
which are not a public limited company and entail some specific criteria that are mentioned in the
following table 1.2.

Table 1.2. Criteria of defining SMEs in Bangladesh.
Small Enterprise
Serial
No.

Sector

1

Service

Fixed Asset other than
Land and Building
(TK)
50, 000-50,00,000

2

Business

3

Industrial

Medium enterprise

Employed
Manpower

Fixed Asset other than Land
and Building (TK)

Employed
Manpower

25

50,00,000-10,00,00,000

50

50, 000-50,00,000

25

50,00,000-10,00,00,000

50

50, 000-1,50,00,000

50

1,50,00,000-20,00,00,000

150

Source: (Bangladesh Bank, 2010).

From the viewpoint of the qualitative definition of SME, it can be defined based on three essential
criteria such as (1) market share of the SMEs is relatively small; (2) owners or part- owners manage
the SMEs in their own way without any organized management structure; and (3) independence
in the sense that the owners or managers control all the activities of the business except some
outside elements, which are related to financial obligations (Bolton Committee Report, 1971). The
Industrial Development Organization of the United Nations (UNIDO) summarized the qualitative
indicators of SMEs, which are tabularized below:
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Table 1.3. Qualitative indicators of differentiating SMEs from the large enterprises
Category
Management
Organization
Employees
Production
Finance
Sales
Customers’
relationship
Research and
Development

SMEs
Proprietor-entrepreneurship and owners control all the
functions.
Individualized contacts.
Not very skilled graduate
Labour intensive
Self or family funds.
Not defined comparative market position.
Unstable.

Large Companies
Manager-entrepreneurship and division of labour
is followed
Formalized communication
Dominance of skilled graduates.
Automatized
Access to capital market and structured
ownership.
Competitive market position.
Stable

Intuitive approach of the owners.

Institutionalized

Source: UNIDO based on (Yon & Evans, 2011)

Top Management Commitment (TMC)
Within the ISO 9000 series of standards, “Top Management’’ is defined as the person or a group
of people who control the highest-level decisions of the organization, and when they are committed
to the overall development of the organization then their devotion is levelled as top management
commitment (TMC) (ISO, 9000).
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CHAPTER 2: LITERATURE REVIEW AND HYPOTHESIS
DEVELOPMENT

This chapter deals with the review of the past literature relating to the study of research. It entails
all the theories and other related documented explanations regarding food safety, FSMS and TMC.
The literature review was divided into some categories: first a review of food safety, FSMS, TMC
then the relationship between the TMC and FSMS. Later, the requirements of a successful
implementation of FSMS following the indicators of TMC. Finally, hypotheses development
based on the relationships between the indicators of TMC and FSMS implementation.

2.1.

Food safety and FSMS

2.1.1. Food safety
Food safety is an essential element of food that has been developed with the advancement of
mankind (Griffith, 2006). It entails some measures such as handling, preparing and storing food
in a way that keeps food safe and reduces the risks of consumers’ illness due to foodborne disease
(Australian Institute of Food Safety, 2019). Food safety is a global morbidity and mortality concern
as unsafe food is becoming a world-wide threat for mankind (WHO, 2015) and it has a great impact
on the yardstick of social and economic global (Griffith, 2006). Around the world, it has been
estimated that about 600 million people become ill and 420000 (almost 1 in 10) people die as a
result of contaminated food consumption each year (WHO, 2015). Only the availability of food
can’t substantially support the people to live, it should be safe for consumption. Although it is not
possible to ensure complete food safety across the food chain (Borchers et al., 2009), but the
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contamination of food can be reduced by taking some measures such as cleaning and sanitizing all
the necessary materials of food production, following a proper personal hygiene protocol during
food production like hand-washing, prepare and store foods to correct temperature and
environment, applying proper pest control and knowing food allergies, food poisoning, and food
intolerance during food production (Australian Institute of Food Safety, 2019). Accordingly, by
taking these actions during food production, foodborne diseases can be controlled which can
reduce the harm to consumers.

2.1.2. Food safety management system (FSMS)
FSMS contains some requirements such as a number of coordinated activities for directing and
controlling food safety within an organization that is applied for confirming food safety during
food production (Griffith et al., 2017). Accordingly, it encompasses all the practices regarding
food safety principles of an organization such as documented procedures, practices, and
operating procedures that lead the food safety within a business (Griffith, 2014). Food supply
chains crossed the national borders due to globalization and international food trade, which is
facilitated by new processed food and environmental policy (Pop et al., 2018). Of course, in this
process, the state governments of different countries formulate different laws and regulations in
setting minimum food quality standards for the food business companies, in the desire to ensure
food safety for their populations. But surprisingly, these public standards often do not allow the
food companies competing in national and regional markets for an increasing market share on
the basis of quality characteristics of foods (Smith, 2009). Furthermore, food safety standards
of food quality have continued to evolve due to technological change, the scientific development
on food-related risks, and the ongoing demands of consumers and societies (Pop et al., 2018).
As a result, private FSMS evolved respond to the regulatory developments and to meet
customers’ demands of food safety and market segmentation (Fulponi, 2006).

2.1.3. Private Food safety management system (FSMS)
Private food safety standards are quite a new phenomenon in the food industry, and still, no
dominant form of FSMS has been evidenced at the same time of the public standards (Pop et
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al., 2018). Different national governments formulated food safety policies in the desire of
establishing minimum food quality standards, but considering international food trade private
FSMSs (product, process, and system standards), private FSMSs are more rigorous and more
demanding than the individual public standards (Pop et al., 2018; Smith, 2009). By the early
2000s, keeping an objective of food safety in the food business, different private and national
organizations developed their own food safety standards and started to use individual internal
codes and procedures to control suppliers that made an inconsistent situation in the food trade
internationally (Pop et al., 2018). In this context, considering all the standard requirements of
suppliers of the international market, in 2001, the ISO started to work on establishing a standard
FSMS for the international food trade. On 1st September of 2005, the international FSMS was
published, which is known as ISO 22000. ISO 22000: 2005 entails the requirements of FSMS
that the food companies, which participate in the food supply chain, should follow across the
food chain to comply with the international food safety regulations. The FSMS is more effective
if the requirements of ISO 22000 are applied within the functions of food companies, and if it
is integrated with the framework of overall organizational activities (Teixeira & Sampaio,
2017). However, the requirements of ISO 22000: 2005 are revised in 2018, which is known as
ISO 22000:2018. The requirements of both ISO 22000: 2005 and ISO 22000:2018 are tabulated
in the following table (2.1).

Table 2.1. Requirements of both ISO 22000: 2005 and ISO 22000:2018 for FSMS
ISO 22000: 2005
‘‘--to plan, implement, operate, maintain and update
a food safety management system aimed at
providing products that, according to their intended
use, are safe for the consumer,
-- to demonstrate compliance with applicable
statutory and regulatory food safety requirements,

ISO 22000:2018
‘‘--to plan, implement, operate, maintain and
update a FSMS providing products and services
that are safe, in accordance with their intended
use;
--to demonstrate compliance with applicable
statutory and regulatory food safety requirements;

-- to evaluate and assess customer requirements and
demonstrate conformity with those mutually agreed
customer requirements that relate to food safety, in
order to enhance customer satisfaction,
-- to effectively communicate food safety issues to
their suppliers, customers and relevant interested
parties in the food chain,
-- to ensure that the organization conforms to its
stated food safety policy,

--to evaluate and assess mutually agreed customer
food safety requirements and to demonstrate
conformity with them;
--to effectively communicate food safety issues to
interested parties within the food chain;
--to ensure that the organization conforms to its
stated food safety policy;
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-- to demonstrate such conformity to relevant
interested parties, and

--to demonstrate conformity to relevant interested
parties;

-- to seek certification or registration of its food
safety management system by an external
organization, or make a self-assessment or selfdeclaration of conformity to ISO 22000:2005’’.

--to seek certification or registration of its FSMS
by an external organization, or make a selfassessment or self-declaration of conformity to
this document’’

Source: FSMS requirements based on the (ISO 22000:2005 & ISO 22000:2018)
Therefore, in the food trade, food companies use the ISO 22000 standard in the desire of
confirming food safety across the food chain.

2.1.4. Assessment of the FSMS
FSMS of an organization is assessed based on the two types of activities which are core control
activities and assurance activities (Luning et al., 2002, 2008; Luning & Marcelis, 2007, 2009).
Core control activities include preventive measure design, intervention process design, monitoring
system design and actual operational control activities, while assurance activities include system
activities such as setting up, validation, verification and documentation of the system (Luning &
Marcelis, 2007). Core control activities are basically done to keep the product and process under
tolerable hazards, whereas assurance activities are aimed at providing evidence and confidence to
the stakeholders that the core control activities are functioning well in actual practice (Luning et
al., 2008, 2009). Hence, both core control and assurance activities are directly linked to the overall
performance of the FSMS of an organization (Luning et al., 2008).

2.1.4.a. levels of advancement of FAMS
Core control activities focus on distinguishing the design and actual operation of an organization,
and four situations (level 1 to level 4), which are considered for measuring the indicators of core
control and assurance activities (Kirezieva et al., 2013). These levels are differentiated based on
some specific criteria, which have mentioned in table 2.2 (Luning et al., 2008, 2009). Based on
the explanation of Kirezieva et al. (2013), the relationship between the four levels of control and
assurance activities and the criteria based on which the four levels are differentiated is summarized
in the table (2.2).
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Table 2.2. Relationship between the four levels of control and assurance activities (Kirezieva et
al., 2013) and criteria of differentiation of the levels (Luning et al., 2008, 2009).
Criteria
of
differentiating
levels.
Use of scientific
knowledge

Level (1):
Low level

Specific information

Critical analysis

Procedural methods

Systematic activities

Independent positions

An activity
is not done
or
not
possible or
not
applicable or
not applied
or not done,
although it
was possible
to do or
applied.

Level (2): Basic
level

Level (3):Average level

Level (4): Advanced level

Use of own
experience/
general
knowledge;
Restricted
specific
information
lack of critical
analysis

Based
on
expert
knowledge/(sector)
guidelines

Scientific
knowledge;
procedure-driven activities and
comprehensively reported;

Regulatory information

Information that is specific;

Using additional analysis

Considering
the
specific
circumstances,
existing
equipment, programs and
methods are customized

Non-proceduredriven activities;
Standard
equipment;
Incomplete
methods

regularly
reported;
structured; and up-todate and Potentially
capable equipment;
Methods and programs
supported by suppliers;

Performing
analysis.

Unstructured and
undocumented;
Unknown
capability;

Structured
standardized

structured; up-to-date and
extensively
documented;
Tested capability; Using own
tests
and
trials;
using
independent judgements.

and

additional

Standardized
and
internationally
recognized
measuring equipment

Source: Compiled by researcher based on the explanation of (Kirezieva et al., 2013).

2.1.4.b. Indicators of core control and assurance activities of FSMS
The assessment tool of FSMS is presented in figure 2.1. Kirezieva et al. (2013) modified the
indicators of core control and assurance activities of FSMS assessment tool which was developed
by Luning et al. (2008). Accordingly, for the development of FSMS assessment tool, Kirezieva et
al. (2013) conducted a comprehensive literature review and identified the indicators of core control
and assurance activities of FSMS of an organization relating to chemical and microbial safety of
fresh produce. For confirming validity and reliability of the selected indicators, they invited 22
experts from the different institutions/laboratories and Universities, who had a prolong experience
in fruits and vegetables production, distribution and implementation of quality assurance system
in the sector. Finally, Kirezieva et al. (2013) surveyed a questionnaire among the experts to
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confirm the validity and reliability of the identified indicators and then Kirezieva et al. (2013)
finalized the indicators of FSMS’s assessment tool through the statistical analysis. The indicators
of core control and assurance activities have delineated in the following sections of this part.

1. Core control Activities

i.

Preventive control activities
Preventive measure of FSMS particularly prevent the growth of pathogens in food production
(Baert et al., 2005; Escriche et al., 2006; Luning et al., 2006), and increase the effectiveness and
efficiency of FSMS by reducing the number of critical control points (CCPs) (Sara Mortimore,
2001; Taylor & Kane, 2005; Wallace & Williams, 2001). Kirezieva et al. (2013) found the
indicators such as hygienic design of equipment and facilities, maintenance program, storage
facilities, sanitation program, personal hygiene requirements, initial material control, packaging,
supplier control, water control, fertilization program, pesticide program and irrigation method
were relevant to the preventive measures of a food business. Furthermore, hygienic design for
measuring hygiene of used equipment and available facilities (Aarnisalo et al., 2006; Bilgili, 2006;
Lundén et al., 2002), cooling facilities to keep an adequate level of temperature, (Jackson et al.,
2007; Likar & Jevšnik, 2006; Walker et al., 2003), sanitation program to prevent food
contamination (Metaxopoulos et al., 2003; Thévenot et al., 2006), and personal hygiene to lessen
the food contamination (Ayçiçek et al., 2004; Borch & Arinder, 2002; Hafez, 1999; Lucca &
Torres, 2006; Martínez-Tomé et al., 2000; Nel et al., 2004) positively contribute to the
effectiveness of FSMS.

ii.

Intervention process design
Interventions process design means those activities that underpin to reduce the food safety hazards
at acceptable level (Klementina Kirezieva et al., 2013). Inadequate equipment and ineffective
methods caused the unsafe products that had been evidenced by a number of studies (Baş et al.,
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2006; DiPersio et al., 2005; Legnani et al., 2004; Panisello & Quantick, 2001). Several studies
concluded that an adequacy intervention equipment is greatly influenced by the possible process
capability and the maintenance and calibration program that an organization uses in its food
processing situation (Banens et al., 1994; Luning et al., 2002; Scott, 2005; Srikaeo & Hourigan,
2002). Accordingly, a tested intervention method is also depended on the specific food production
circumstances (Chen & Hoover, 2003; Lu et al., 2007; Reuter, 2001; Shi et al., 2004). Kirezieva
et al. (2013) concluded that full physical intervention, partial physical intervention and chemical
intervention were the indicators for assessing the intervention processes design of FSMS of a food
business.

iii.

Monitoring system design

Monitoring system design implies the activities that measure the product and process parameters
and the methods of analysing microbial contamination (Luning et al., 2002), which positively
contribute to food safety by providing actual information about the status of product and process
conditions (Baert et al., 2005; Luning et al., 2002; Maraz et al., 2006). Several studies also
demonstrated and or discussed that some reasons such as inappropriate selection and evaluation of
hazards analysis and inappropriate allocation of CCPs (Baert et al., 2005; Fellner & Riedl, 2006;
Mortimore, 2001; Orriss & Whitehead, 2000; Panisello et al., 1999), variations in standards and
tolerance limits (Orriss & Whitehead, 2000; Todd, 2004), inadequate equipment calibration(Hu &
Liu, 2002; Wallin, 1996), poor monitoring equipment (Likar & Jevšnik, 2006; Mitchell, 1998;
Walker et al., 2003; Walker & Jones, 2002) and inappropriate corrective actions (Mortimore &
Wallace, 1998) create difficulties in the monitoring system, which yield food safety problems.
Hence, the important elements of the monitoring system are the identification of the product
hazards, evaluation of associated risks and the allocation of the critical control and others points to
control the product hazards (Hulebak & Schlosser, 2002). Kirezieva et al. (2013) indicated the
indicators that includes CCP/CP analysis, certain tolerance limits, microbiological analytical
equipment, analytical equipment pesticide residues, measuring equipment, microbial sampling
design plan, pesticides sampling design plan and the extent of corrective action were relating to
monitoring system design.
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iv.

Actual operation of control activities
Operational control activities are critical for the actual realization of FSMS. To operationalize the
control activities effectively, organizations need to identify the related operational deficiencies.
For this purpose, a number of studies had been conducted and identified some typical operational
deficiencies such as exceeding cooling and heating equipment capacity, large fluctuations in
cooling, poor cleaning practices, unhygienic behaviour and incomplete registration forms (Azanza
& Zamora-Luna, 2005; Berrie, 2001; Burt et al., 1996; Legnani et al., 2004; Raḿrez Vela & Mart́n
Fernández, 2003; Walker et al., 2003). Non-compliance procedures (poor cleaning practices,
unhygienic behaviour, incomplete registration forms) influence the people’s decision making
behaviour to obtain, from this study perspective, certain safety goals (Luning et al., 2002; Luning
& Marcelis, 2007). Operational crucial actual activities of FSMS are related to the performance of
equipment, methods, facilities and actual availability of procedures (Luning et al., 2008). Hence,
the indicators such as availability of procedures, compliance to procedures, hygienic equipment,
full physical intervention, partial physical intervention, storage capacity, capability packaging,
measuring equipment performance and analytical equipment performance were used in measuring
the actual operation of control strategies (Kirezieva et al., 2013).

2. Core control assurance activities
The diagnostic instrument of FSMS of Kirezieva et al. (2013) focussed on those core control
assurance activities that ensure the FSMS as reliable to the stakeholders (government, auditors,
certification authorities, etc.). Furthermore, these activities entail four elements such as system setup, validation activities, verification activities and finally documentation and record keeping that
confirm the FSMS of a business as verified and validated for keeping the safety of foods at the
acceptable level. These elements are explained below.
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i.

Defining system set-up

System set-up denotes the modifying or adapting existing activities of the food companies to
comply with the demands of international food safety requirements (Luning et al., 2009).
Globalization has created a dynamic and international food business environment that demands
high standard food safety assurance activities from the operating food companies (Beulens et al.,
2005; Trienekens & Zuurbier, 2008). Particularly, for the purpose of food safety, food companies
need to translate the external stakeholders requirements into their own FSMS by adapting and or
modifying the existing activities of the companies, which generate a new system set-up (Luning
et al., 2009). Subsequently, information and data are collected from the operational food safety
control system after functioning the new system set-up in order to incorporate any additional
requirements to the system. Hence, Kirezieva et al. (2013) concluded that the indicators such as
sophistication of translation of external requirements and extent of systematic use of feedback
information are used for measuring the system set-up of a food business.

ii.

Validation activities

Validation activities provide evidence and confidence to the stakeholders that system set-up is
properly designed to guarantee food safety (Luning et al., 2009). These activities confirm the
effectiveness of the food safety control measures too (ISO 22000:2005, 2005). Accordingly, a
control measure or combination of control measures is able to limiting hazards to a certain level if
they are implemented, which is evidenced by the validation (CAC, 2008). Several studies revealed
that some activities including determination of CCPs, companies’ monitoring system and
measurement of critical limits are crucial food safety control activities that should be validated
(Mayes, 1999; NFPA, 2002; Schothorst, 2004; V. N. Scott, 2005; Sperber, 1998). Thus, validation
activities are aimed at ensuring food safety activities that lead to critical judgement of the FSMS,
and provide suggestions for the activities that are crucial for the system changes (Luning et al.,
2009) In the diagnostic instrument of Kirezieva et al., (2013), preventive, intervention and
monitoring measures were mentioned as indicators of validation activities.
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iii.

Verification activities

Verification activities implies the proper application of equipment, programs, methods, measures
and other evaluations in order to uphold the specified food safety requirements (Luning et al.,
2009). Several studies, QA standards and guidelines suggested a number of verification activities
(Luning et al., 2009), some of them are assessment of HACCP system and its documents, review
of variations and product dispositions, and controlled CCPs (Mayes, 1999). These verification
activities can confirm the effectiveness of the established system and satisfy the provisions of
(Schothorst, 2004). Schothorst, (2004) proposed a procedure that determine conformity between
the system and its records (deviations, corrective actions, internal audits, supplier audits, and
changes to the system). Precisely, verification activities result in crucial judgment of the FSMS
that provide enough information about the food safety activities of a food business. Kirezieva et
al. (2013) mentioned two indicators for the verification activities relating to food safety in their
diagnostic tool, which are extent of verification of people-related performance and extent of
verification of performance of equipment and methods.

iv.

Documentation and record keeping

Documentation and record keeping evaluate and certify the FSMS that provide confidence to the
stakeholders (government, auditors, certification authorities, etc.) that the system is transparent
and able to confirm the overall food safety of the business (Duxbury, 2005) (Jacxsens et al., 2009;
Walker & Jones, 2002). Documentation assist in documenting both knowledge and information
while record keeping support for collecting related data (Luning et al., 2009). Particularly,
knowledge and information entail different documents such as procedures, manuals, study reports,
(work) instructions, criticisms, flow diagrams, statistical assessments etc., whereas the record
keeping includes product and process data, specification of packaging materials, records of
distribution (Jacxsens et al., 2009; Luning & Marcelis, 2009). Kirezieva et al. (2013) mentioned
two indicators for the documentation, and record keeping, which are appropriateness
documentation and appropriateness record-keeping cultivation.
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FFood Safety Management System
Core control activities
Preventive mesures design

Monitoring system design

Intervention process design

Actual operation of control activities

Core assurance activities
Defining system set-up

Verification activities

Validation activities

Documentation

Figure 2.1: Food safety management system (FSMS) based on the diagnostic tool of (Kirezieva
et al., 2013).

2.1.5. Top management commitment (TMC)
TMC is one of the main drivers of an organization for developing and executing corporate
practices within the business (Yusliza et al., 2019). As a key factor, it emphasizes the importance
of the top managers for improving organizational capabilities (Gavronski et al., 2011) to bring
changes in the organizational activities. Particularly, TMC means a set of deeds of top managers
that denotes intention, conviction, attitude, and emotional commitment by which top management
aims at pursuing the organization’s goals (Bagozzi, 1992), and a dearth of these practices of top
managers, no organizational goals will be achieved (Baetz & Bart, 1996). As such, it is inferred
that TMC can assist in developing and implementing the corporate practices of an organization to
achieve the predetermined goals.
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In integrated quality management, a lot of research found that the role of TMC is crucial for
making a change in the operational philosophy of an organization (Ahire & O’Shaughnessy,
1998b). It is considered as a part of organizational activities, and without which no successful and
sustainable change is possible (Senge, 1990). It has been argued that TMC’s role is indispensable
for confirming the success of an organization’s strategic changes (Bourgeois & Eisenhardt, 1988).
Mullane (2002) conducted a number of case studies and concluded that TMC was crucial for
strengthening the organization’s mission statement. This aligns with the suggestion put forth by
Williams et al. (2014), who explained that the organization’s goal can be achieved if the TMC is
dedicated to the designed strategic mission of the organization. TMC, therefore, has decisive
influences in successful paradigm shifts in functional areas of an organization like quality
management, product design and innovation (Huffman & Hagerty, 1994; Krantz, 1989).

2.1.6. Relationship between a private FSMS and TMC.
TMC has a major role in promoting quality and safety at every stage of food production of an
organization (e.g., SME) (Rahman & Tannock, 2005). It was evidenced in the past research that
management commitment is the key to the successful implementation of an organization’s
objectives (Morgan & Inks, 2001). The philosophy of top management also leads the culture of an
enterprise, for example, the behaviours of senior executives filter down through the establishment
and send a message to all the employees what the organization’s expectation from their
performance within the organization (Robbins et al., 2010). Accordingly, the backings, feedbacks,
manners, and control orientations of the senior officials affect the personnel’s behaviour, learning,
and attitude that are related to the objective of the business (Kohli et al., 1998; Singh, 1993; Sujan
et al., 1994). TMC is the main driver of a firm for making an institutional change in the practices
of daily jobs (Babakus et al., 2003), and the prevalence of TMC facilitates the organization to
implement any initiative - or, from the perspective of the study, FSMS implementation in food
production – in order to improve business performance like practices of food safety across the
food production (Yusliza et al., 2019). The reason behind such institutional performance is the
support of top-level executives who formulate key strategies, such as food safety policy for
achieving the goals and objectives of the company (Yusliza et al., 2019). With this enforcement,
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employees of an enterprise will be inclined to adopt the philosophy of the company. Therefore,
the roles of top management are crucial, and committed high officials influence in implementing
every organizational change like the implementation of a private FSMS in the food processing
SMEs.

2.2. Requirements of FSMS implementation in SMEs’ food processing
2.2.1. Brief description of internationally accepted FSMS
Implementation of a private FSMS means applying a well standard and internationally accepted
FSMS in the food processing of a business to make sure food safety of an organization.
Internationally accepted food safety standards such as GMP/ GHP codes, HACCP, British Retail
Consortium (BRC), Safe Quality Food (SQF), and more recently ISO 22000 are used to measure
food safety requirements in the food business (Luning et al., 2008). Out of these standards, the
most used standards are HACCP, BRC and ISO 22000:2005 (Regulation (EC) No 178/2002 of
the European Parliament and of the Council of 28 January 2002 Laying down the General
Principles and Requirements of Food Law, Establishing the European Food Safety Authority and
Laying down Procedures in Matters of Food Safety, n.d.; REGULATION (EC) No 852/2004 OF
THE EUROPEAN PARLIAMENT AND OF THE COUNCIL, n.d.). But the common goal of these
three standards is to protect consumers’ health through the proper implementation of FSMS for
confirming food safety (Nowicki & Dziadkowiec, 2016). Hence, food businesses participating in
the international food supply chain have commonly accepted ISO 22000 as well as FSMS as a
standard food safety measurement system because this ISO 22000 entails all the food safety
standards (Charalambous, 2011). Therefore, the implementation of FSMS can be executed by
applying the ISO 22000 across the food processing business.
For large organizations, it is easier to implement FSMS, but due to time and cost, it is sometimes
very difficult for the small businesses to implement wholly FSMS in the food processing of their
businesses (Charalambous, 2011). Consequently, during the implementation of FSMS in the
organization some major difficulties are seen. Nowicki and Dziadkowiec (2016) mentioned the
most difficult areas of the FSMS implementation were control of records, establishing of HACCP
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plan as well as internal audits and hazards analysis, and the least difficult areas were describing
product characteristics, defining food safety policy, FSMS planning and system improvement.
Furthermore, the implementation of FSMS is greatly influenced by the awareness of employees
for hygiene and food safety (Nowicki & Dziadkowiec, 2016). Therefore, if the control of records,
HACCP plan, internal audits, and hazard analysis are controlled then the implementation of FSMS
will be easier in the food processing companies.

2.2.2. Requisites of FSMS implementation
Nowadays, international food trade, consumer awareness and global climate change (Hsinjung
Chen et al., 2020) are forcing the food companies not only for producing safe foods but also for
demonstrating the manner of food safety planning (Fotopoulos et al., 2009). This can be achieved
through the proper implementation of FSMS. Accordingly, implementing an effective FSMS to
confirm food safety is quite challenging (Dumond, 1994; Redshaw, 2000; Vlachos, 2009). A
number of studies conducted in the past to identify the food safety hazards to find out the necessary
requirements of an organization for the FSMS implementation. Consequently, Manning and
Baines (2004) found that skills and knowledge of the organizational team are important elements
for implementing an FSMS. Inadequate team’ skills and knowledge implies weak food safety
hazards analysis that lead to an ineffective FSMS implementation (Fotopoulos et al., 2009). WHO
(1999) concluded that employee training is a basic prerequisite for implementing an effective food
safety management system. Accordingly, proper training relating to principles of hazards analysis
and FSMS application support the industry employees, government counterpart, and academics in
implementing an effective FSMS (Satin, 2002). Concerted efforts of industry, government
regulators, academics, and consumers are needed for a standard FSMS in the food industry
(Mensah & Julien, 2011). Baş et al. (2007) and Karaman et al. (2012) explained that all the
enterprises irrespective of size should overcome the hurdles of managerial, organization and
technical to successfully implement the FSMS, though it is a very daunting challenge for the SMEs
(Vladimirov, 2011).
Aggelogiannopoulos et al. (2007) stated that some internal requirements of a food business such
as financial resources, the flexibility of time for operating business, skills and qualifications of
human resources, adequate personnel, and support of higher-level executives assist in
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implementing the food quality system of an organization. Chen et al. (2015) pointed out the area
of finance, infrastructure and personnel influence the implementation of non-regulatory FSMS.
Furthermore, Tomašević et al. (2013) indicated finance as a major requirement of FSMS
implementation as food companies face a daunting challenge to recoup the related costs during
implementation/operations of the FSMS.
Mensah & Julien (2011) conducted a study on the implementation of FSMS in the UK food
manufacturing sector and mentioned 11 items or variables such as government intervention,
employee reward and recognition systems, external linkages with learning centres, employee
satisfaction measurement, employees awareness of the importance of food safety to the
organisation, use of standard operating procedures, continual improvement, employee
involvement, education and training, supplier management, culture within the organisation and top
management commitment are important prerequisites for the implementation of FSMS. Finally,
they concluded that the whole process of implementing FSMS would be failure without the support
of TMC.
However, a literature review from the 2012 to 2016 relating to the requirements of the
implementation of FSMS (Chaoniruthisai et al., 2018) delineated that food companies have to
fulfil some fundamental requirements to overcome the challenges of implementing FSMS. These
requirements are attitude or motivation of employees (Escanciano & Santos-Vijande, 2014b; Ayse
Demet Karaman et al., 2012; Teixeira & Sampaio, 2013; Tomašević et al., 2013) education and
training of employees (Dora et al., 2013; Escanciano & Santos-Vijande, 2014b; Ayse Demet
Karaman et al., 2012; Macheka et al., 2013; Teixeira & Sampaio, 2013; Tomašević et al., 2013)
employees’ awareness (Chen et al., 2015; Teixeira & Sampaio, 2013) skills and knowledge of
stakeholders (Chen et al., 2015; Escanciano & Santos-Vijande, 2014; Karaman et al., 2012;
Khalid, 2016; Macheka et al., 2013; Teixeira & Sampaio, 2013) Organization’ culture(Chen et al.,
2015) Open two-way communication (Chen et al., 2015; Escanciano & Santos-Vijande, 2014a)
top management commitment (Chen et al., 2015; Dora et al., 2013; Escanciano & Santos-Vijande,
2014b; Karaman et al., 2012; Khalid, 2016; Macheka et al., 2013; Milios, Zoiopoulos,
Pantouvakis, Mataragas, & Drosinos, 2013; Teixeira & Sampaio, 2013), infrastructure and
facilities (Ayse Demet Karaman et al., 2012; Khalid, 2016; Macheka et al., 2013), validation and
verification of the HACCP plan (Teixeira & Sampaio, 2013), sufficient related data (Chen et al.,
2015; Escanciano & Santos-Vijande, 2014a, 2014b), adequate process control techniques (Dora et
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al., 2013; Escanciano & Santos-Vijande, 2014b), flexibility of time (Ayse Demet Karaman et al.,
2012; Teixeira & Sampaio, 2013; Tomašević et al., 2013), Amount of paperwork (Chen et al.,
2015; Escanciano & Santos-Vijande, 2014a, 2014b; Karaman et al., 2012), financial resources
(Escanciano & Santos-Vijande, 2014a, 2014b; Macheka et al., 2013), external consultants’ cost
(Escanciano & Santos-Vijande, 2014a, 2014b; Milios et al., 2013; Tomašević et al., 2013) and
development and implementation ‘cost (E. Chen et al., 2015; Escanciano & Santos-Vijande,
2014a; Ayse Demet Karaman et al., 2012; Khalid, 2016; Teixeira & Sampaio, 2013; Tomašević
et al., 2013)
The literature of the requirements of implementing FSMS therefore indicates that food companies
should consider the above-mentioned requirements to achieve the successful implementation of
FSMS. Out of these requirements for the implementation of FSMS, TMC is very crucial, and
without getting full support from the TMC no development and implementation of FSMS are
possible (Mensah & Julien, 2011). Management of some organizations sometimes keeps harping
on food safety certifications or compliance, and under such circumstance, getting top-level
management involved is a daunting challenge (Mensah & Julien, 2011). In addition, this challenge
should overcome confidently to implement FSMS. However, some other advocates emphasis on
the TMC other than the top management because the requirements of most of the international
food safety standards indicate that TMC is a crucial prerequisite for the implementation of FSMS
(Bs En ISO 22000, 2005). Therefore, the whole process of the implementation of FSMS would be
a failure and condemning without getting spontaneous support from the TMC.

2.3. Indicators of TMC relating to implemented FSMS
The influences of TMC are paramount for the implementation of a private FSMS in the food sector
of SMEs as the decisions of the top management are directly related to the adoption of a new
process in the business (Bantel & Jackson, 1989; Speier & Venkatesh, 2002). ISO 9001:2015
quality management system standard (QMSS) specifies six implementable requirements for the
leadership to implement quality management system in the organization. Mintzberg, (1973)
commented that there are 10 managerial roles such as figurehead, liaison, leader, monitor,
disseminator, spokesman, entrepreneur, disturbance handler, resource allocator, and negotiator

29

which are similar to the activities of a leader in an organization. Furthermore, the studies of
Zaccaro, (2001), Katz and Kahn (1978), Porter & Nohria, (2010), and Hiller and Beauchesne
(2014) summarized the tasks and requirements of the senior executives into five, which are setting
organizational overall strategy, participation in external environment analysis, development of
organizational systems and structures, setting strategic direction and vision of an organization, and
roles of symbolic component to an institution. Kouzes and Posner (2012) concluded five types of
leadership roles in their book “The Leadership Challenge” model the way, inspire a shared vision,
challenge the process, enable others to act, encourage the heart. These five roles of leadership are
generally considered as conceptually sound (Kouzes & Posner, 2012b). Comparing these roles
with the managerial functions, we can summarize that the roles of leadership can be treated as the
functions of top management or managerial functions within a business organization. These
identified roles as well as functions of top management or senior executives of the organization
have been reflected to the identified influences of TMC in the ISO 9001, clause 5.
According to ISO 9001, Clause 5 – leadership and commitment, top management must undertake
six responsibilities like establishing quality policy and objectives, promoting the process approach,
ensuring the availability of resources, promoting continual improvement, demonstrating
commitment to customer focus, and assigning responsibilities and authorities to all employees of
an organization for ensuring QMS, from the perspective of our study a private FSMS.
Goffin and Szwejczewski (1996) mentioned four key indicators of management commitment
based on a study of six award-winning organizations, which are: (1) time, effort and enthusiasm
of employees; (2) clear objectives of the organizations; (3) an enthusiasm of maximizing
production process; and (4) staff focus
Fottler (1977) referred priority (focuses on doing something more compared to other
considerations) of and effort put to the constructs of management commitment whereas Arditi and
Gunaydin (1997) mentioned priority as the quality management, and to lead in its implementation.
Chan et al., (2000) found priority and resource allocation as the indicators of management
commitment. Thus, priority and resource allocation are the indicators of TMC.
Juran (1988, 1989) explained participation, resource allocation, monitoring and recognitions
are the

constructs

of

Accordingly, Feigenbaum

management
(1989) indicated

commitment
related

for

the

involvement

quality
of

management.

employees

as

the
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management commitment construct. Furthermore, Goetsch & Davis (1997) emphasized on
resource allocation and employees’ involvement. Similarly, Ahire and O’Shaughnessy
(1998) stressed

on

involvement

of

employees,

resource

allocation,

priority

and

goals whereas Taylor & Wright, (2003) referred involvement. However, it can be summarized that
continuous improvement, resource allocation, priority, quality policy and objectives are the
constructs of TMC.
Chin and Choi (2003) delineated some criteria of management for the consideration of quality
management commitment which are the attitude to change, common goals, review and continuous
improvement and involvement. Low (1994) described management support in quality
management as the management commitment, and Bigger (1990) focussed on understand and
management support, and active participation to show the constructs of management commitment.
However, Rodgers, Hunter, & Rogers (1993) stated that goal setting, participation and feedback
are the roles of management whereas Crosby (1996) was of the opinion that participation and
having the right attitude means the management commitment in the quality management.
Similarly, Goffin

and

employees, expertise and

Szwejczewski
time

and

(1996b)

effort

spent

highlighted
as

the

clear

goals,

constructs

of

focus

on

management

commitment. Besides, Haupt and Whiteman (2004) mentioned initiative, and support as the
constructs of management commitment Hence, quality policy and objectives, continuous
improvement, and employee empowerment can be the indicators of TMC.
Pheng & Teo (2004) were the opinion of budget allocation, methods of monitoring process and
planning for change for the management commitment. On the same matter, Howard & Foster,
(1999) had their attention on quality strategy for the construct of quality management
commitment. Samson and Terziovski (1999) mentioned leadership and involvement; and Jaafari
(2000) highlighted leadership whereas Harris, Frank, and McCaffer, (2013) concerned on the
initiative as the constructs of the management commitment. Consequently, continuous
improvement, quality policy and objectives and empowerment of employees are the indicators of
TMC
Thevnin, (2004) indicated management participation and willingness to change whereas Dadzie,
(2004) explained resource allocation, initiatives, recognition/ reward and communication for
measuring management commitment. Therefore. Management participation as well as continuous
improvement, resource allocation, empowerment of employees are the indicators of TMC.
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Tan and Rahman (2008) mentioned six constructs (quality goals, priority, efforts, involvement,
attitude to change and resources allocation) to measure the level of top management commitment
for the implementation of FSMS.

Table 2.3. A summary of literature review on the indicators of TMC
Industry

Research
Methodology

Research Area

Indicators of Top Management
Commitment

Authors
Fottler (1977)

Finance

Case studies

Management
commitment

Priority, effort

Juran, (1989)

Genera

-

Strategic QM

Feigenbaum (1989)

General

-

Construction

Reviews

Total quality
control
Total Quality
Management

Participation, resources
allocation, monitoring,
recognition
Involvement

General

Meta-analysis

Top management
commitment

Goal setting, feedback,
participation

Construction

ISO 9000

Support

Management
participation
Management
commitment

Participation, right attitude

Bigger, (1990)
Rodgers, Hunter, &
Rogers (1993)
Low (1994)

Understand and support, actively
participate

Crosby (1996)

General

Case studies,
Q. survey
-

Goffin
&
Szwejczewski (1996)

General

Interview

Arditi & Gunaydin
(1997)

Construction

Reviews

Total Quality
Management

Top priority, lead

Goetsch
(1997)

General

-

Quality
management

Involvement, resources allocation

Ahire
&
O’Shaughnessy
(1998)
Howard & Foster,
(1999).

Auto parts

Questionnaire
survey

Top management
commitment

Priority, involvement, goals,
resources allocation

High-tech

Questionnaire
survey

Management
commitment

Quality strategy

Samson & Terziovski
(1999)

Manufacturin
g

Questionnaire
survey

TQM practices

Leadership, involvement

Jaafari (Jaafari, 2000)

Construction

Reviews

Leadership

Chan, Chu, & Yhen,
(2000)
Harris & McCaffer,
(2001)
Taylor & Wright,
(2003)

Manufacturin
g
Construction

Case studies

General

Questionnaire
survey

Business
competitiveness
Total Quality
Management
Quality
management
Management
Commitment

&

Davis

-

Time and effort, clear goals,
expertise, focus on employees

Priority, resources allocation
Initiative
Involvement
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Chin & Choi, (2003)

Construction

Interviews

ISO 9000

Common goal, review and
continuous improvement,
involvement and leadership,
attitude to change

Haupt & Whiteman
(2004)

Construction

Questionnaire
survey

Total Quality
Management

Initiatives, support

Pheng & Teo (2004)

Construction

Case studies

Total Quality
Management

Thevnin, (2004)

General

Reviews

(Dadzie, 2004)

Service
(library)

Case studies

Management
commitment
Management
commitment

Allocation of budget, planning for
change, providing methods of
monitoring progress
Willing to change, participation
Initiatives, resources allocation,
communication,
recognition/reward

The above literature therefore indicates the following six indicators of TMC.
i. Quality policy and objectives
ii. Customer focus
iii. Process approach
iv. Resource allocation
v. Continuous improvement
vi. Empowerment of employees.
vii. Priority.
The influences of these indicators of TMC in food processing SMEs for the implementation of
FSMS have been discussed below.

2.4. Relationship between the indicators of TMC and FSMS implementation.
The influence of TMC in the implementation of FSMS is pivotal to guarantee food safety in the
food processing businesses. An understanding of the influence of TMC in the food processing
business for the implementation of FSMS is heightened through the explanation of relationships
between the indicators of TMC and FSMS implementation. This part has delineated the influence
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of TMC in food processing SMEs by developing hypotheses between the indicators of TMC and
the FSMS implementation

2.4.1. Influence of quality policy and objectives of TMC on FSMS implementation
Quality policy and objectives of TMC is demonstrated through the policy that conveys a
philosophy of food quality and safety across the food processing business. Quality policy
represents the company’s core values and strengths of food safety intention. ÍSO 9000 defines
quality policy as ‘‘Overall intentions and directions of an organization with regard to quality
concerns, as formally expressed by the top management. ‘Furthermore, quality policy has a
relationship with the food safety objective (FSO) of a business. The FSO assists the top
management to confirm food quality by determining an appropriate level of hazards protection in
food at the time of consumption (Heggum, 2011). Quality policy and FSO of food processing
SMEs lead all the stakeholders to setting a strategic direction across the food chain. The purpose
and context of a business develop a framework of food safety strategies within the organization
that include all quality related principles for guiding all the actions of the food chain (Petersen et
al., 2014). Therefore, if the top management is committed to the FSMS implementation in a food
processing business, then they will formulate supportive food quality policies and objective for
the business which will positively influence a more advanced FSMS.
Hypothesis 1: Quality policy and objectives of TMC positively influences a more advanced FSMS
implementation of an organization.

2.4.2. Influence of customer focus of TMC on FSMS implementation
Customer focus of TMC is indispensable for an effective quality management initiative to
implement FSMS in the food processing organizations because it ultimately leads the objective of
the organization’ initiative in a clear view (Malcolm Baldrige National Quality Award, 1995a).
According to ISO 9001: 5.1.2, top management focusses on customers to consistently meet their
requirements. All the functions of a food business are executed and planned to improve the process
leading to food quality whereas food safety is incorporated into these activities with a clear view
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of customer fucus (Ahire & O’shaughnessy, 1998). Despite the updated processes and
management knowledge, neglecting customer focus during food processing may lead an enterprise
to disaster (Kordupleski et al., 1993). TMC may demonstrate customer focus by (1) meeting
customer, statutory and regulations requirements; (2) ensuring food safety risks and opportunities,
and(3) focussing on maintaining customer satisfaction (ISO 9001:5.1.2). Customer expectations
are dynamic in nature (Shepetuk, 1991), and organizations should asses these changing
requirements regularly to adjust their food processing operations accordingly (Takeuchi & Quelch,
1983). Therefore, food processing SMEs may do better by implementing FSMS in their food
processing operations anticipating the evolving customer needs and wants for foods and promptly
satisfy them with new ideas and technologies (Stalk et al., 1992). The above arguments therefore
lead the following hypothesis:
Hypothesis 2: Customer focus of TMC positively influences a more advanced FSMS
implementation of an organization.

2.4.3. Influence of process approach of TMC on FSMS implementation
ISO 9001 specifies the process approach as one of the seven important quality management
principles to achieve consistent results by integrating people with the process within an
organization (ISO 9001, 2015). Every organization has a set of interconnecting processes that
consists of a number of activities which are interrelated (9000 Store, n.d.). A process approach of
an organization may influence all the activities of food quality and food safety. An effective
approach of food processing may identify the necessary elements (inputs, process procedure with
acceptance criteria, outputs, monitoring and measurement) which are interconnected with each
other (Dhanasekharan, 2017). Accordingly, the effectiveness of an organization for the
implementation of FSMS depends on the success of each existing process and their
interconnections. By setting food quality as well as food safety objectives and auditing, the current
process approach of an enterprise can be assessed whether it is working according to the
organization’s food safety goal (9000 Store, n.d.). Most ISO management systems now expect that
organizations including food companies will implement a reliable process approach to manage and
control the process as a system to ensure food quality as well as food safety across the food
processing cycle (ISO’s Process Approach, n.d.). Therefore, an effective operating process

35

approach can assist a food processing business to fulfil the food safety goal through the
implementation of FSMS. Based on the given literature review, the following hypothesis can be
formulated:
Hypothesis 3: A process approach positively influences a more advanced FSMS implementation
of an organization.

2.4.4. Influence of resource allocation of TMC on FSMS implementation
Resource allocation specifies the allocating and managing necessary resources for achieving an
organization’s strategic goal (Lebeaux, n.d.). Supportive top management gives highest priority
possible on food safety and ensures adequate financial and human resources for implementing
FSMS to achieve the desired food safety (Ahire & O’shaughnessy, 1998). In particular, the proper
investment of human and financial resources should be evidenced in the proper allocation of
resources (Chapman et al., 1991; Ham & Williams, 1986) to implement FSMS, and it is only
possible if the top management is committed to ensure food safety within the food processing
business.
Hypothesis 4: Resource allocation of TMC positively influences a more advanced FSMS
implementation of an organization.

2.4.5. Influences of continuous improvement of TMC on FSMS implementation
Implementation of FSMS of an organization is influenced by the continuous improvement attitude
of the top management. Continuous improvement focusses on linear and incremental improvement
of products and processes to ensure food safety in the food processing businesses. In particular,
the influences of continuous improvement in food processing enterprises are seen when top
management undertook initiatives like setting strategic goal to food safety, food processing
monitoring, recognition the food safety performance of employees (Continuous Improvement for
Food Manufacturers, n.d.; Sirocco Consulting, 2014). Some reasons such as reducing process
variations (23%), improving food safety control (13%) and increasing process variation
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knowledge (13%) are the main reasons of controlling food safety (Lim & Antony, 2016). These
reasons can be done following the continuous improvements in the food processing businesses.
Accordingly, a Canadian study, Scott et al. (2009) mentioned five reasons to justify the influences
of continuous improvement in the food sector of Canada to implement FSMS in order to control
food safety, which are (1) reducing the amount of product and process disparities; (2) enhancing
quality performance; (3) dropping risk of recalls; (4) improving plant productivity and efficiency;
and (5) reducing rejected materials. Therefore, we can reach the following hypothesis:
Hypothesis 5: Continuous improvement attitude of TMC positively influences a more advanced
FSMS implementation of an organization.

2.4.6. Influences of employee empowerment of TMC on FSMS implementation
High TMC propels FSMS implementation by empowering employees who are related to the food
processing functions of an enterprise. Staffs at all levels are able to work efficiently with their
creative abilities with the aim of improving the company's performance, from this study
perspective, food safety performance (Honold, 1997; Ugboro & Obeng, 2000). Sometimes,
sharing information and goals with the employees also mean employee empowerment (Conger &
Kanungo, 1988; Hill & Huq, 2004; Rappelman & Prybutok, 1995). Employees have to impress
the top management by their performance within the organization, and if the top management is
committed to implementing FSMS in the food processing business then it provides a salient clue
for the employees to work towards the food safety. Furthermore, the motivation of employees is
intensified if top management supports the employees by delegating the authority for in-process
quality control, assigning responsibilities of food quality across the food processing functions of
a business. It has been argued that these assignments of employees lead to more and better work
involvement in the food quality as well as food safety improvement efforts (Deming, 1986; Harber
et al., 1991; Oliver, 1988). Hence, TMC requires participative management at all levels to relocate
the responsibilities and roles from the authoritarian to coaching facilitator. In addition, TMC
should monitor and control the employees by providing room for the middle and line managers
for taking responsibilities in decision making (Njie et al., 2008). Employee empowerment
strategies have been recognized as successful strategies in the different organizations to realize the
benefits in the different phases of food quality as well as food safety improvements (Ahire &
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O’Shaughnessy, 1998b). This argument of the influence of employee empowerment in the food
processing companies leads to the following hypothesis.
Hypothesis 6: Employees empowerment of TMC positively influences a more advanced FSMS
implementation of an organization

2.4.7. Influences of Priority of TMC on FSMS implementation
A priority of food safety is one of the indicators of TMC that has an influence on FSMS
implementation in the food processing organization. Food safety priority is related to all the
activities regarding food safety, and so it is crucial. For example, a supplier of raw materials for
the food productions is important but during the selection of a supplier, food safety is still
considered as less important than price, quality, and delivery conditions (Voss et al., 2009). Such
negligence of food safety may yield a severe effect like food contamination that can cause a great
loss of people. It is the responsibility of the top management to ensure food safety at every step of
food processing by identifying the related hazards of food safety (Charalambous, 2011). So,
consideration of food safety as the highest priority than any other elements like cost, time, efforts,
etc. will help the organization to follow the FSMS across the food processing business. Therefore,
following hypothesis posits the positive relationship between the priority of food safety and FSMS
implementation.
Hypothesis 7: Priority of TMC positively influences a more advanced FSMS implementation of an
organization.

2.5.

Conceptual Framework

The above literature indicates seven indicators of TMC that influence on FSMS implementation
in the food processing businesses. In particular, it is inferred that the successful implementation of
a private FSMS in the food processing organization is influenced by the quality policy and
objectives, customer focus, process approach, resource allocation, continuous improvement,
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empowerment of employees and priority. These indicators make a relationship between the
indicators of TMC and FSMS implementation in the food processing organization. Furthermore,
the ISO 22000 : 2005 and revised ISO 22000 : 2018 proposes some requirements for measuring
the FSMS in the food processing businesses. This presumed relation between the indicators of
TMC and the FSMS implementation in the food processing businesses is illustrated in the
conceptual framework in figure 2.2.
Therefore, the empirical study, from the view point of food processing SMEs in the food sector of
Bangladesh, will provide us more insights about the influences of TMC on FSMS implementation
in the food processing enterprise.
Indicators of TMC
Quality policy and
organization’s objective
Process approach

H1
H2

Resources allocation
H3

Continuous improvement

H5

Customer focus
Employee empowerment

Implementation of
a more advanced
FSMS

H4

H6

Priority
Figure 2.2: Proposed conceptual framework of the research

H7
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CHAPTER 3: MATERIALS AND METHODS

This chapter gives an insight in the research methodology that was used for the empirical part of
the research. More specifically, research design, variables measured, operationalization of the
variables, sampling, sample size, data collection methods, questionnaire design, research
instrument, procedure of interview and ethical consideration are discussed in this part of the study.

3.1.

Research design

The design of this thesis is deductive reasoning since the research focussed on the related literature
and theories of TMC, food safety and food safety systems of SMEs’ food processing to reach a
logical conclusion about the influence of TMC on FSMS implementation of the food processing
SMEs (De Vaus, 2001: 6). The purpose of the study is causal, as the above hypotheses in chapter
3 demonstrate a cause-and-effect relationship between the TMC and SMEs’ food processing for
the implementation of a private FSMS. Furthermore, the cross-sectional design of the research was
supported for getting the findings behind the research objective. It would not be possible to
measure the change effects of TMC during implementation of a private FSMS of SMEs’ food
processing because the study was conducted at only one point of time (De Vaus, 2001).
The methodology of the research project is quantitative, which entails empirical information and
explanation (Marsh, 1982) of the influences of TMC during the implementation of FSMS in the
food processing SMEs. Indeed, GRQ as well as research objective of the study was fulfilled
through the substantial explanation of SRQs with the help of primary and secondary data.
Secondary data was collected through a desk research and answered the SRQ1 to SRQ4.
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Furthermore, seven hypotheses were established from the literature review, and these hypotheses
were tested using primary data to answer the SRQ5.

3.2.

Variables Measured

3.2.1 Dependent Variable and independent variable
Food safety management systems (FSMS) is the dependent variable used in this research. To
measure the dependant variable (FSMS), this research used the scale developed by Kirezieva and
his colleagues (Kirezieva et al., 2013). Seven independent variables, together forming the
construct TMC, being (1) quality policy and objectives, (2) customer focus, (3) process approach,
(4) resource allocation, (5) continuous improvement, (6) empowerment of employees, and (7)
priority were used for measuring the influences of TMC on the dependent variable (FSMS).

3.2.2. Control variables.
Senior executives with a higher education appreciate the benefits of FSMS and distribute the food
safety responsibilities among the plant staff (Karaman et al., 2015). In a broader sense, highly
educated managers can utilize the advantages of FSMS for attracting customers through utilizing
principles of food safety in the food processing businesses. Furthermore, the context of business
organizations especially food businesses demand highly the implementation of FSMS (Silva et al.,
2016) . Therefore, the highest level of education and type of food business were used as control
variables for FSMS in this study.
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3.3.

Operationalization of the variables.

Oxford Dictionary (2001) defined ‘commitment’ as the dedicated actions to ensure an assigned
activity within an organization. When the top management of an organization is committed to
pursue any activity for the betterment of the organization, then it is known as top management
commitment. ‘Top Management’ is defined within the series of ISO 9000 as the person or group
who control the key functions of the business from the top level position. However, key functions
of top management are mentioned in the ISO 9001 as the features of TMC. Considering these
responsibilities from the viewpoint of food safety standard, TMC can be defined as the functions
of top management being setting shared policies and objectives within the organization,
confirming availability of resources for the functions of food safety, reviewing the management
system and policies to confirm the continuation of quality improvement and taking necessary
actions for improving quality and food safety. Thus, the concept of TMC can be operationalized
in terms of seven indicators (1) quality policy and objectives; (2) process approach; (3)resource
allocation; (4) continual improvement; (5) customer focus; (6) empowerment of employees. These
indicators were used for measuring TMC.
Food safety management means all the documented procedures, practices and operating
procedures of an organization that are directed to guarantee food safety in the food processing
organization (Griffith, 2014). Besides, hazard analysis critical control Point (HACCP) as a food
safety system is used as a standard FSMS (ISO 22000). HACCP defined the food safety
management system as a management system that is used for addressing all the hazards such as
biological, chemical, and physical (Chin & Slupsky, 2013), which are generated in the process of
raw materials, production of food, and distribution and consumption of food (Pop et al., 2018).
Accordingly, ISO 22000: 2005 and revised ISO 22000: 2018 defined the FSMS as a set of
requirements that applies to both raw material manufacturers and food business organizations of
the food supply chain. From the operational point of view, FSMS comprises two distinct types of
activities being, (1) core control activities that entail the food safety actions, and (2) assurance
activities that aimed at providing confidence to stakeholders (government, auditors, certification
authorities, etc.) about reliability of the company’s FSMS (Kirezieva et al., 2013; Luning et al.,
2002, 2006; Luning & Marcelis, 2007). Core control activities of the FSMS were measured using
fours constructs: (1) preventive measure design; (2) intervention process design; (3) monitoring
system design; and (4) actual operation of control activities. Furthermore, four constructs being
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(1) defining system set-up; (2) validation; (3) verification; and (4) documentation and record
keeping were used for measuring the core assurance activities of FSMS. Furthermore, the levels
of advancement in FSMS will be determined based on the four levels which are low level, basic
level, average level, and advanced level, considering the presence of activities of FSMS in food
processing SMEs. So the higher the score on the Likert scale as answer to the questions about the
FSMS, the more advanced the level is.
Therefore, based on the literature review and the operational definitions of key concepts, the
operationalization of the study is mentioned in the following table (3.1)

Table 3.1: Operationalization of the variables
Variables

Indicators
Quality policy
and objectives

Customer focus

TMC
Process
approach

Resource
allocation

Continuous
improvement
Empowerment
of employees

Priority

Instruments
• Focussing on food safety
• Focussing on food safety objectives to ensure the limits of food
hazards.
• Food quality principles for guiding all the actions of food chain

Scale
Likert 1-7

• Implementation of customer requirements.
• Food safety regulations demand by customer.
• Development of new ideas for fulfilling the customer
requirements.
• Implementing the changing technology to satisfy the customers.
• Emphasize on the integrated process approach.
• Confirm that the existing process approach follows the food
safety objectives (FSO) and food safety goals (FSG).
• Emphasize on matching the employees’ skills with the existing
process approach.
• Management provide necessary funds for employees’
development.
• Management provides needed funds for necessary equipment.
• Management spends time for the food safety issues.
• Reducing the process variations
• Maintaining food safety control guidelines.
• Increasing processes variation control knowledge
• Delegating authority to employees for controlling their own
works in the food processing.
• sharing the food safety information with all levels of employees.
• ensuring employees’ participation at defining organization’ food
safety goals and objectives.
• Focussing on good supplier selection rather than related cost and
time.
• focussing on the determination of food safety hazards at every
steps of food processing.
• Hygiene design and equipment facilities
• Maintenance program
• Storage facilities

Likert 1-7

Likert 1-7

Likert 1-7

Likert 1-7

Likert 1-7

Likert 1-7

Likert 1-7
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Preventive
measure design.

FSMS

Intervention
process design.

Monitoring
system design

Actual operation
of
control
activities

Defining system
set-up
Validation

Verification
Documentation
and
record
keeping

3.4.

• Sanitation program
• Personal hygiene requirements
• Incoming material control
• Adequacy of packaging
• Supplier control
• Water control
• Full physical intervention
• Partial physical intervention
• Chemical intervention
• CCP/CP analysis
• Appropriateness of tolerances
• microbiological analytical equipment
• analytical equipment pesticide residues
• Adequacy of measuring equipment
• Microbial sampling design plan
• Pesticides sampling design plan
• Extent of corrective actions
• Availability of procedures
• Compliance to procedures
• Hygienic performance of equipment
• Full physical intervention
• Partial physical intervention
• Storage capacity
• Capability of packaging
• Equipment performance
• Analytical equipment performance
• Translation of external requirements
• Systematic use of feedback information
• Preventive measures
• intervention strategies
• monitoring system
• People-related performance
• Equipment and method related performance
• Documentation
• Record-keeping

Likert 1-7

Likert 1-7

Likert 1-7

Likert 1-7
Likert 1-7

Likert 1-7
Likert 1-7

Sampling

3.4.1. Target population
The target population of the study are food processing SMEs. In this study, all the food processing
SMEs of the Chittagong city of Bangladesh (see figure 3.1) were taken into consideration. The
Chittagong city is the second largest city in Bangladesh with a population of more than 2.5 million
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people (BBS, 2014), which is known as the commercial capital of Bangladesh. The busiest
international seaport in the bay of bangle, the port of Chittagong is situated there (Latif, 2016).
This Chittagong sea port is one of the oldest sea ports in the world (Ring et al., 2012), and based
on this port major Bangladeshi business conglomerate headquarters are established there. People
from the different districts of Bangladesh usually live in Chittagong city for doing either jobs or
businesses. Furthermore, dwellers of the Chittagong city are relatively wealthier than other parts
of the country (BBS, 2019), and they are very enterprising. Therefore, the Chittagong urban area
was taken into consideration as the sample area of the study, and a structured questionnaire
translating into local was used for collecting data from the respondents.

Figure 3.1: Map of Bangladesh
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3.4.2. Sampling technique
Probability sampling was applied in this study as it entails less bias in sampling though it requires
a lot of time and energy to ensure an acceptable error free sampling (Brown, 1947). Probability
sampling implies the chance of selecting each individual equally, which yields more accurate
results (Sharma, 2017). More specifically, to gather a large sample, stratified sampling was
employed in this study as stratified sampling saves time and money if the subjects of the study is
fragmented over large geographical areas (Davis, 2005). Moreover, stratified sampling divides the
total population of the study area into smaller groups based on the members shared characteristics
or attributes, which gives a highly representative data of the population (Sharma, 2017).The
Chittagong city has 12 police stations (PSs) (large administrative areas), and each PS comprises
several ‘wards’ (small administrative areas), resulting in 41 areas in total (Hoque, 2021). Ten out
of twelve police stations (Khulshi, Patenga, Bakoliya, Panchlaish, Double Mooring, Bayazid,
Chandgaon, Hathazari, Katowali, and Halishahar) were randomly selected. When selecting the
area of the study, some specific criteria including size of the firm (total number of workers) and
types of business (food processing) were taken into consideration. For example, keeping a
consistency with the quantitative definition of SMEs of the Bangladesh Bank, the SMEs having at
least 25 members were solely taken into consideration during the data collection (Bangladesh
Bank, 2010). Furthermore, for the generalization of the data, one ‘ward’ from each police station
(PS) was considered. Therefore, convenience sampling method was used for collecting data from
the respondents.

3.5.

Sample size.

An adequate sample size increases the generalization of the random sample and also reduce the
sampling error of a study (Taherdoost, 2018). The larger sample size, the smaller the chance of
getting biased results (Gill et al., 2010). To get a larger sample size, a sampling frame was
compiled from an initial counting of SMEs in the sampling area. More specifically, the research
team with a forwarding letter from the thesis supervisor communicated with the top managements
of food processing SMEs in the Chittagong city area for the purpose of giving introductions about
the research purpose, and getting their permissions for the final survey. In this context, the food
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processing SMEs with at least 25 employees were selected. According to Bangladesh Bank (2010),
small and medium-sized enterprises should have at least 25 employees, and keeping consistent
with this definition, this research leaves out the food processing SMEs by only including the
enterprises with at least 25 employees. Hence considering the quantitative criteria of SMEs’
definition (Bangladesh Bank, 2010) and companies’ permissions for participating the field survey,
157 SMEs were taken into consideration for making the sampling frame. Subsequently, the
research team personally communicated with the respondents with a structured questionnaire, and
due to respondents’ demands, a personalised link (appendix-2) for the online survey was sent to
the concerned respondents. In order to enhance the participation, respondents were offered a gift
after the completion of the survey. The duration of data collection was three weeks from 2nd
November 2020 to 24th November, 2020. After the data collection period, it was about 86
responses including offline and online survey. 16.28% responses were excluded due to
incompleteness of the questionnaire and thus the effective response rate was 83.72% (72/86).

3.6.

Data collection methods

Both primary and secondary data were used for the proposed study. Firstly, the researcher focussed
on conducting a literature review to gain insights in theories in the existing literature of study
(Doorewaard & Verschuren, 2005) In this context, scientific publications from credible sources
were solely considered for the secondary materials of the study. More specifically, two basic
databases such as ‘‘Scopus’’ and ‘‘Google Scholar’’ were used via WUR library along with other
search engines like Google, and Yahoo. Different searching items were used for finding out the
related published scientific materials for answering the SRQ1 to SRQ4.
•

For answering the SRQ1, the researcher used some general search items for example ''food
safety'', '' assessment of FSMS '', ''relationship between management commitment and FSMS'',
''top management commitment influence on FSMS implementation'', ''management
commitment '', ''top management commitment'', ''food safety management system'', ''food
safety hazards'' to get the related existing literature materials.

47

•

For the SRQ2, the searching items were ''consideration of FSMS implementation'', ''challenges
or impediments of FSMS implementation'', ''requirements of FSMS'' . Using these items the
researcher reviewed the published scientific materials, which were credible resources for
answering the SRQ2.

•

The SRQ3 was answered by reviewing the related materials that were found using some
searching items such as ''top management or leaders roles to FSMS'', ''dimensions of measuring
top management commitment'', ''implementing top management commitment'', ''measuring top
management commitment''.

•

For the purpose of answering the SRQ4, the existing materials were found using certain key
words which were ''quality policy and organization’s objective'', '' process approach'', ''resource
allocation'', ''continuous improvement'', ''customer focus'', '' employees’ empowerment'' and ''
food safety management system''.

Furthermore, snowballing method was also used for collecting very similar and related data for
the explanation of SRQ1 to SRQ4. Snowball sampling is used to gather subjects of the study using
an initial subject of research that provides the related scientific publications of others. The study
did not consider any time frame of publications of the journal to reduce the biasness of research.
Therefore, this desk-research strategy was used for analysing the related scientific materials
(Doorewaard, H., & Verschuren, 2010) for answering SRQ1 to SRQ4 theoretically that were
supported to build up the hypotheses for the empirical study, which was used for answering the
SRQ5.
A structured questionnaire was prepared for collecting the primary data from the respondents.
Accordingly, both face to face interview and telephone interview were used. A research team,
who are not part of the research, was formed and sent to the different food processing SMEs for
collecting data. The research team collected cell numbers of the respondents and the researcher
communicated with them later for confirming the authenticity of collected data that contributed
to the survey work (Blumberg et al., 2014). Furthermore, for the demand of a few respondents,
a Google form questionnaire link (Appendix-2) sent to them and received only 4 responses via
this way. Therefore, 86 responses in total were received after the duration of the field survey.
The data from the field survey was used for answering the SRQ5.
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3.7.

Questionnaire design

A structured survey-based questionnaire (see appendix-1) was designed drawing on the existing
related literature to the FSMS, indicators of TMC and influences of these indicators on the
implementation of FSMS in the food processing businesses. The language of the questionnaire
was translated into local language for the purpose of easier understanding of the questionnaire to
the participated respondents. In addition, experts opinion, who work on FSMS were taken into
consideration to ensure the proper meaning of the terms used in the questionnaire before
conducting the survey.
The purpose of the research instrument was to assess empirically the influence of TMC (indicators
of TMC) on the implementation of a more advanced FSMS in the food processing SMEs. The
questionnaire consisted of three parts:
•

the first part asked the respondents to fill in a form in relation to the demographic
information of the respondents and the background information of the enterprises.

•

the second part dealt with the assessment of FSMS in relation to control activities and
assurance activities of the FSMS. More specifically, this part asked the respondents to rate
the four areas such as (1) preventive measure design, (2) intervention process design, (3)
monitoring system design, (4) and actual operation of control strategies under the control
activities of FSMS, and four areas like (1) defining system set-up, (2) validation, (3)
verification and (4) documentation and record keeping regarding the assurance activities
of FSMS.

•

third part explored the influences of TMC on the implementation of a more advanced
FSMS. In this section, influence of seven indicators of TMC such as quality policy and
objectives, customer focus, process approach, resource allocation, continuous
improvement, empowerment of employees and priority were measured against the
implementation of FSMS in the food processing SMEs.
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3.7.1. Research instrument.
The first part of the questionnaire was designed with the demographic information of the
respondents and the background information of SMEs keeping consistent with the definition of
SMEs given by the Bangladesh Bank (2010).
In the second part, the FSMS implementation of the food processing SMEs was assessed. For this
purpose, the items for assessing the implementation of FSMS were included from the diagnostic
tool of FSMS, which was established by Kirezieva et al. in 2013. They developed the assessment
of FSMS diagnostic tool by adding new items in the original concept of FSMS (Luning et al.,
2008). The diagnostic tool of the assessment of FSMS (Kirezieva et al., 2013) is still now used for
the assessment of FSMS. Hence, a seven-point Likert scale from ‘‘strongly disagree’’(1) to
‘‘strongly agree’’(7) was used for assessing the FSMS implementation in the in the context of
Bangladeshi food processing SMEs.
In the third part of the questionnaire, seven indicators were identified from the literature review
and a seven-point Likert scale from ‘‘strongly disagree’’(1) to ‘‘strongly agree’’(7) was used for
measuring these indicators. The first indicator ‘quality policy and objectives’ included three items
that were related to the quality of food (ÍSO, 9000), appropriate level of hazards protection in a
food at the time of consumption (Heggum, 2011) and a framework of quality principles for guiding
the actions of the food chain (Petersen et al., 2014). The second indicator ‘customer focus’ covered
three questions that emphasized on creating new idea, changing technology (Stalk et al., 1992) and
existing food safety regulations (ISO, 9001: 5.1.2). The third indicator ‘process approach’ covered
three questions in relation to establishing an integrated process (Dhanasekharan, 2017),
companies’ food safety goals and food safety objectives (9000 Store, n.d.) and a process that
integrate the employees ‘skills and food processing process (ISO’s Process Approach, n.d.). The
fourth indicator ‘resource allocation’ encompassed three questions regarding the supports of the
top management for allocating funds for the employees’ development (Chapman et al., 1991; Ham
& Williams, 1986), arranging necessary equipment and spending time of top management for the
quality issue of foods (Ahire & O’shaughnessy, 1998). The fifth indicator ‘continuous
improvement’ consisted of three questions in relation to reducing process variation, maintaining
food safety guidelines and increasing process variation control knowledge (Lim & Antony,
2016).The six indicator ‘employees’ empowerment’ covered three questions with regard to
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delegating authority to employees for controlling their own works in the food processing (Deming,
1986; Harber et al., 1991; Oliver, 1988), sharing food safety information with the employees to
know theirs feedbacks (Conger & Kanungo, 1988; Hill & Huq, 2004; Rappelman & Prybutok,
1995) and employees’ participation in setting organization’ food safety goals and objectives (Njie
et al., 2008). Finally, the seven indicator ‘priority’ entailed two questions regarding the priority of
supplier selection (Voss et al., 2009) and the determination of food safety hazards at every step of
food processing (Charalambous, 2011).

3.8.

Procedure of interview

A research assistant team which consisted of 5 members was formed and an overview of the
research was given to them via online meetings using Zoom for detailing the purpose of the study.
When it would be assumed that all the terms of the questionnaire were cleared to the team then
they were sent to the different SMEs. A forwarding letter from the supervisor of the thesis was
given them for convincing the respondents for cooperating the survey. The fieldwork was carried
out from 02 November 2020 to 24 November 2020. To test the level of respondents’ understanding
of the survey instrument, a pilot survey was conducted on five SMEs from two Police stations
(PSs) ( Bakoliya and Katowali) in the same city before starting the final version of the survey. We
did not find any semantic and measurement problem of the instrument during the pilot survey and
so we decided to keep the same setting of the survey instrument for doing the final field survey. It
took around 1 hour for interviewing per interviewee and after the interview a gift as a
complementary was given to each respondent.

3.9.

Ethical consideration

The researcher considered all the six principles (honesty and scrupulousness, reliability,
verifiability, impartiality, independence and responsibility) of the academic code of conduct of the
‘Association of Universities in the Netherlands’ during the process of designing and implementing
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this research to ensure the ethical implications of the study (Homan, 1991). The purpose of the
study was explained to the respondents, and the accurate sources of references for citations was
followed keeping a parallel to the principle of ‘Honesty and Scrupulousness’ (Association of
Universities in the Netherlands (VSNU), 2004, p. 5). Throughout the procedure of data collection
and analysis of the data, the researcher explained the respondents the aim and implications of the
data, and used scientifically recognized data analysis tool ( SPSS 25 ) for analysing the collected
data that satisfy the demand of the conduct ‘Reliability’ of the research (VSNU, 2004, p. 7). The
steps of designing the research framework and research materials of the study are verifiable by the
scientific research, which comply with the third principle ‘Verifiability’ (VSNU, 2004, p. 8). The
researcher focussed on the qualitative and quantitative characteristics of SMEs without the
consideration of the ethnicity and other attributes such as religion, colour, culture etc. of the
individuals following the principle of ‘Impartiality’ of the conduct (VSNU, 2004, p. 9). Selecting
topic of the research, processing and analysing of the collected data and preparing of the report
were done solely by the researcher according to suggestions of the thesis supervisors that meet the
principle of ‘Independence’ (VSNU, 2004, p. 10). Finally, from the viewpoint of the principle
‘Responsibility’, it was aimed in supporting the policy makers of the food processing SMEs in
formulating food safety policies for the food processing SMEs that can contribute to the society in
the context of developing world (VSNU, 2004, p. 11).
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CHAPTER 4: RESULTS AND ANALYSIS

This chapter presents the statistical analysis of the data and findings of the study in form of tables
and figures. An analytic interpretation of the findings of the study is given in the following
Discussion chapter. The Statistical package SPSS 25 for windows was used for the analysis of the
data. As mentioned in chapter 3, 72 out of 86 food processing SMEs from Bangladesh were taken
into consideration for the empirical analysis of the data. The analysis starts by analysing the
demographic information of the respondents and the background information of the food
processing SMEs. This analysis was conducted to reveal the present scenario of the Bangladeshi
food processing SMEs, which are influenced by the TMC in implementing FSMS. Second,
Cronbach’s Alpha coefficient, Kaiser-Meyer-Olkin (KMO), and Bartlett’s Test of Sphericity was
measured to test the reliability and validity of the measurement model. Third, descriptive statistics
and correlation analysis of the variables of FSMS and TMC were measured to know the
intercorrelation between the dependent variable and independent variables. Fourth, Hierarchical
Multiple Regression Analysis (HMRA) was conducted to test the formulated hypotheses.

4.1. Demographic profile of the respondents and background information of the SMEs.
In the table 4.1, the majority of the respondents (88.89%) was male and senior executives (61.11%)
with the age group 31-40 (56.94%) belonging to bachelor degree (31.94%). The rest (11.1%) was
female, middle level (37.5%) and lower level (1.39%) executives with either below 30 (25%), 4150 (16.67%) or 51 and above age group (1.39%) with the educational criteria of master degree (
(37.5%) and undergraduate (30.55%) respectively.
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On the other hand, around 50% of SMEs were occupied with 26-50 employees, belonged to
30.55% for the business duration clusters 1-5 and 6-10 ranges respectively that run the restaurant
business (44.44%) with manufacturing rice dishes and beverage (20.83%) followed by the
estimated fixed asset the BDT 50,00,000-10,00,00,000 (41.67%) and average annual receipt BDT
1,00,00,001 - 2,00,00,000 (27.78%). Furthermore, the total number of employees ranges 101-125
and 126-150, estimated fixed asset (BDT 50, 000 -50,00,000) and the manufacturing foods (canned
and glass foods) are accounted for the lowest portion, 1.38% (1 out of 72), of that categories of
features. In addition, 6.94% for Coffee & Restaurant and 9.72% for the average annual receipts
(<BDT 1,00,00,000) revealed the lowest portion in the respective category features.

Table 4.1: Demographic profile of the respondents and background information of SMEs
Categories
Position of the respondent

Subcategories
Senior executives or the owner
Middle Level
Lower Level

Frequency
44
27
1

Valid

Mean

Std.
Deviation

72

1.43

.577

72

1.11

.316

72

1.94

.690

72

2.07

.828

72

2.04

1.261

72

2.22

1.078

Gender (Male =1; Female=1)

Male
Female

64
8

Age (years) (coded as 1= ‘‘Below
30’’.....4= ‘‘51 and above ’’)

Below 30
31-40
41-50
51 and above

18
41
12
1

Highest education (coded as 1=
Undergraduate
‘‘Undergraduate’’.....3= ‘‘Master's Bachelor's Degree
Degree ’’)
Master's Degree
Less than 25
Total Employees (coded as 1=
26-50
‘‘Less than 25’’.....7= ‘‘151 and
51-75
above’’)
76-100
101-125
126-150
151 and above

22
23
27
24
36
6
2
1
1
2

Duration of the running business
(Years) (coded as 1= ‘‘1-5’’.....5=
‘‘21 and above’’)

1-5
6-10
11-15
16-20
21 and above

22
22
21
4
3

Estimated fixed Asset (other than
land and Building) (BDT) (coded

50, 000 -50,00,000
50, 000-1,50,00,000

1
24
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as 1= ‘‘50, 000 -50,00,000 ’’.....4= 50,00,000-10,00,00,000
‘‘1,50,00,000-20,00,00,000’’)
1,50,00,000-20,00,00,000

30
17

Type of the business (coded as 1=
‘‘Restaurant’’.....7= ‘‘Coffee &
Restaurant’’)

32
9
3
2
7
14
5
1

Restaurant
Fast Food
Catering
Butchery
Confectionary
Bakery
Coffee & Restaurant
Canned and glass foods

The kind of food manufactured by
the firm (coded as 1= ‘‘Canned and Confectionary
glass foods’’.....7= ‘‘Coffee &
Dried foods and ingredients
Restaurant’’)
Rice Dishes and Beverage
Cereals and snacks
Dairy and liquid egg
Bakery
Fruits and vegetables
Others (More than two food
categories
Average annual receipts (BDT)
(coded as 1= ‘‘Below
1,00,00,000’’.....5= ‘‘5,00,00,001
and Above’’)

Below 1,00,00,000
1,00,00,001 - 2,00,00,000
2,00,00,001 - 3,00,00,000
3,00,00,001 - 4,00,00,000
5,00,00,001 and Above

7
5
15
9
2
7
26

7
20
18
15
12

72

2.88

.786

72

3.07

2.291

72

6.60

2.256

72

3.08

1.275

4.2. Measurement model (Reliability and validity).
To check the reliability of the questionnaire of this research Cronbach’s Alpha coefficient was
calculated. The Cronbach’s Alpha coefficient is generally accepted method for testing the internal
consistency of an instrument items as well as reliability of the scale (Cooper & Schindler, 2001;
Malhotra, 2002). The Cronbach’s Alpha coefficient value (“0” to “1”) is used for measuring the
degree of reliability of the scale whereas the minimum cut off value is greater than 0.6 (Cronbach,
1951; Hair et al., 2010; Malhotra, 2002). For each components of FSMS and TMC, the Cronbach’s
Alpha coefficient value was measured and the overall the Cronbach’s Alpha coefficient of FSMS
and TMC are 0.956 and 0.934 respectively (Table 4.2). The values of Cronbach’s Alpha coefficient
of FSMS and TMC indicate that the survey instrument is highly reliable for the internal
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consistency of the items of the instrument and can be used to measure the purposive object of the
study.

Furthermore, before conducting Hierarchical Regression Analysis, Kaiser-Meyer-Olkin (KMO)
(Kaiser & Rice, 1974; Henry, 1970) and Bartlett’s Test of Sphericity (Bartlett, 1950), was
conducted to confirm the sampling adequacy of the data. The KMO index ranges between 0 and
1, and the cut off value is 0.50 (Williams et al., 2010). The KMO test of the research instrument
achieved 0.0.785 for FSMS, and 0.790 for TMC respectively with a significant p-value (p < 0.001)
in Bartlett’s Test of Sphericity (Table 4.3) that indicates the adequacy of data of this research.

Table 4.2: Reliability of the questionnaire
S. No.

FSMS

TMC

Dimensions

1
2
3
4
5
6
7
8

Preventive measure design
Intervention process design
Monitoring system design
Actual operation of control strategies
Defining system set-up
Validation
Verification
Documentation and record keeping
Total number of items
1
Quality policy and objectives
2
Customer Focus
3
Process approach
4
Resource allocation
5
Continuous improvement
6
Empowerment of employees
7
Priority
Total number of items

No of items.
9
3
8
9
2
3
2
2
38
3
4
3
3
3
3
2
21

Cronbach
Alpha.
0.868
0.575
0.794
0.880
0.553
0.838
0.778
0.729
0.746
0.842
0.852
0.847
0.745
0.919
0.985

Overall
Alpha.

0.956

0.934

Table (4.3). Kaiser-Meyer-Olkin (KMO) and Bartlett’s Test of Sphericity
KMO and Bartlett's Test
FSMS

TMC

0.785

0.790

2224.906

1528.402

Df

595

210

Sig.

.000

.000

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
Bartlett's Test of Sphericity

Approx. Chi-Square
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4.3. Descriptive statistics and correlation analysis of the variables of FSMS and TMC.
The table (4.4a), table (4.4b) and table (4.4c) show the means, standard deviations and
intercorrelation among the variables of the study. Cohen (1988) provided some guidelines for the
interpretation of correlation (r) value. These guidelines indicate that large correlation (r = .50 to
1.0 ) between two variables suggest quite a strong relationship between the variables. In addition,
he also included that the medium correlation (r = .30 to .49) means moderate correlation and small
correlation (r = .10 to .29) specifies the low correlation between the perceived variables. The range
of inter-correlation values was between 0.844 (between verification and validation) and 0.308
(Documentation and record keeping, and Defining system set-up) in table (4.4a). The tables (4.4b)
and (4.4c) contain the correlation values 0.867 (priority and empowerment of employees) and
0.234 (priority and resource allocation). Hence, the tables indicate that there is a substantial
relationship among the studied variables of the research.
Descriptive statistics of the table 4.4a shows that the average scores of PMD (46 out of 63), DSS
(10 out 14) are quite high, which indicate that these two constructs of FSMS play great roles in
FSMS in the food processing SMEs, thus PMD and DSS activities of food processing SMEs are
at an advanced level. IPD (12 out of 21), AOCS (37 out of 63), and Valfctn (7 out of 14) indicate
they have a moderately high effect on FSMS, thus IDP, AOCS, Valfctn activities of FSMS indicate
at an average level in the food processing SMEs. Furthermore, the mean scores of MSD (23 out
of 56), Valdtn (9 out of 21) reveal that they have low influences on the FSMS, which reveal that
MSD and Valdtn activities of FSMS are at the basic level.
On the other hand, the descriptive statistics in the table (4.4b), Custmr_Focs (23 out of 28),
Resrce_Allctn (20 out of 21) show that these variables have very high effect on TMC. In addition,
Qulty_Polcy_Obj (14 out of 21), Procss_App (12 out of 21), Contns_Imprvnt ( 13 out of 21),
Empwrmnt_Emplys (12 out of 21) indiate that they have moderately high effect on TMC.
Furthermore, Priority ( 8 out of 14) reveal that this construct has low effect on TMC.
Finally, the table (4.4c) explains the descriptive statistics between the FSMS and the indicators of
TMC. This descriptive statistics show the average scores of Custmr_Focs (23 out of 28) and
Resrce_Allctn (20 out of 21) are quiet high whereas Qulty_Polcy_Obj (14 out of 21) and
Contns_Imprvnt (13 out of 21) entail the moderated high average scores. Furthermore, the mean
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scores of FSMS (135 out of 266), Procss_App (12 out of 21), Empwrmnt_Emplys (12 out of 21)
and Priority (8 out of 14) are moderate.

Table 4.4a. Descriptive statistics and Correlations among the variables of FSMS (N = 72 ).
Mean
SD
1
2
3
4
5
6
7
8
PMD
46.63
12.640
1
IPD
12.06
4.443
.754**
1
MSD
23.11
8.435
.544**
.794**
1
AOCS
37.24
13.915
.717**
.789**
.713**
1
DSS
10.01
3.590
.639**
.585**
.498**
.669**
1
**
**
**
**
**
Valdtn
9.46
5.405
.538
.737
.721
.792
.664
1
Valfctn
7.15
3.988
.514**
.674**
.603**
.676**
.563**
.844**
1
Docmtn_R
5.40
3.309
.366**
.560**
.686**
.487**
.308**
.387**
.339**
1
cd_Kpg
**. Correlation is significant at the 0.01 level (2-tailed).
Notes: PMD, Preventive measure design; IPD, Intervention Process Design; MSD, Monitoring system design; AOCS,
Actual operation of control strategies; DSS, Defining system set-up; Valdtn, Validation; Valfctn, Verification and
Docmtn_Rcd_Kpg, Documentation and record keeping
1.
2.
3.
4.
5.
6.
7.
8.

Table 4.4b. Descriptive statistics and Correlations among the variables of TMC (N = 72 ).
Mean

SD

1
2
3.
4
5
6
7
1. Qulty_Polcy_Obj
13.68
5.368
1
2. Custmr_Focs
22.82
6.431
.516**
1
**
3. Procss_App
11.81
6.081
.558
.445**
1
.
*
4. Resrce_Allctn
19.76
2.554
.291
.096
.078
1
5. Contns_Imprvnt
12.89
5.710
.741**
.567**
.663**
.270*
1
**
**
**
6. Empwrmnt_Emplys
11.89
6.634
.621
.414
.623
.284*
.644**
1
7. Priority
8.19
4.561
.603**
.427**
.603**
.234*
.558**
.867** 1
**. Correlation is significant at the 0.01 level (2-tailed); and
*. Correlation is significant at the 0.05 level (2-tailed).
Notes: Qulty_Polcy_Obj, Quality policy and objectives; Custmr_Focs, customer focus; Procss_App, Process approach;
Resrce_Allctn, resource allocation; Contns_Imprvnt, continuous improvement and Empwrmnt_Emplys, empowerment
of employees
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Table 4.4c. Descriptive statistics and Correlations between the FSMS and the indicators of TMC
(N = 72 ).

Mean
SD
1
2
3
4
5
6
7
8
1
1. FSMS
135,25 39,708
.731**
1
2. Qulty_Polcy_Obj
13,68
5,368
3. Custmr_Focs
22,82
6,431
.591** .516**
1
**
**
**
.660
.558
.445
1
4. Procss_App
11,81
6,081
*
5. Resrce_Allctn
19,76
2,554
.196
.291
.096
.078
1
.769** .741** .567**
.663**
.270*
1
6. Contns_Imprvnt
12,89
5,710
**
**
**
**
*
**
7. Empwrmnt_Emplys
11,89
6,634
.751
.621
.414
.623
.284
.644
1
8. Priority
8,19
4,561
.677** .603** .427**
.603**
.234* .558** .867** 1
**. Correlation is significant at the 0.01 level (2-tailed); and
*. Correlation is significant at the 0.05 level (2-tailed).
Notes: FSMS, food safety management systems; Qulty_Polcy_Obj, Quality policy and objectives; Custmr_Focs,
customer focus; Procss_App, Process approach; Resrce_Allctn, resource allocation; Contns_Imprvnt, continuous
improvement and Empwrmnt_Emplys, empowerment of employees.

4.4. . Harman’s One Factor Test.
Harman’s one factor test was used to detect the common method variance (CMV) of measured
data. Harman's One-Factor Test is the most commonly used test for detecting CMV in data (Fuller
et al., 2016). CMV presents in data when responses methodically vary because of using a common
scaling approach for collecting data from a single data source, from this study perspective, food
processing SMEs (Fuller et al., 2016). CMV biases the results that potentially reduce the
acceptability of the reported results (Babin & Zikmund, 2016). Furthermore, CMV may affect the
correlations among the measured variables (Conway & Lance, 2010; Williams & Brown, 1994),
and so, researchers may pay most concern in calculating CMV before conducting a regression
analysis (Mozumdar et al., 2019).
Harman's One-Factor Test of the study indicates that CMV is not problematic in data as the
demonstrated explanatory factor analysis (EFA) with all the variables shows eigenvalues of the
first factor accounts for 37.87 %, which is less than the suggested value 50% of the variance among
the variables (Podsakoff & Organ, 1986).
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4.5. Hierarchical Multiple Regression Analysis (HMRA)
The hierarchical multiple regression analysis (HMRA) was chosen for testing the hypotheses
developed in the literature review. More specifically, this method was preferred to assess the
additive influence exerted by the predictors on the dependent variable to control variables. After
screening out the collected data, 72 SMEs (respondents) were considered for the HMRA and 15
responses were not considered due to incompleteness of the questionnaire. Before conducting
HMRA, linearity test, homogeneity test, heteroskedasticity (Breusch-Pagan test), multicollinearity
(condition index and VIF (Variance Inflation Factor) and normality (Kolmogorov-Simirnov test)
also measured to confirm the suitability of data used in HMRA.

4.5.1. Linearity test.
The linearity of the variables is exhibited in the figure 4.1. It shows that variables used in the
HMRA have reasonably linear relationships as the relationships between the outcome variable and
the predictors are accurately reflected by the straight-line relationships. It indicates that the scores
on the outcome variables are linearly related to the predictors of the model. The linearity of data
is most important because if the data does not meet the criteria of linearity then, even all other
assumptions such as normality, homoscedasticity and multicollinearity of data are met, the
regression model is invalid (Field, 2013).
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Figure 4.1: Matrix scatterplot of the relationship between the dependent and independent
variables

4.5.2. Homogeneity of variance.
Homoscedasticity indicates that the variance of the dependent variable should be stable at all levels
of the independent variables (Field, 2013). The figure (4.2) illustrates the homogeneity between
the outcome variable (FSMS) and the predictors(Qulty_Polcy_Obj, Custmr_Focs, Procss_App,
Resrce_Allctn, Contns_Imprvnt, and Empwrmnt_Emplys, Priority). It is crucial as the
heteroscedasticity between the independent and dependent variables generates a bias and
inconsistency in the estimate of the standard error related to the parameter estimates of the model
(Hayes & Cai, 2007). Values on the both x axis and y axis are between +3 (+3.29) to -3 (-3.29),
that indicates that the level of error of the regression models is minimum and the models may be
acceptable (Field, 2013, p 382).
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Figure 4.2. Scatterplot illustrating data with homogeneous variances between the outcome
variable (FSMS) and the predictors (Independent variables)

4.5.3. Testing the Normality of Residuals in the regression models
Both the Kolmogorov-Smirnov statistic (.095 at p = 0.182) and Shapiro-Wilk statistic (0.977 at p
= 0.207) are non-significant at p = 0.05 level of significance for the both unstandardized residual
and standardized residual, and so, it can be concluded that residuals are normally distributed (Table
4.5)
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Table 4.5. Normality test of residuals
Tests of Normality
Kolmogorov-Smirnova
Statistic
Unstandardized Residual
Standardized Residual
a. Lilliefors Significance Correction

df

Shapiro-Wilk
Sig.

Statistic

df

Sig.

.095

72

.182

.977

72

.207

.095

72

.182

.977

72

.207

4.5. 4. Explanation of the regression models
The table 4.5 describe the hierarchical multiple regression models (HMRM). There are 2 models
because of choosing a hierarchical methods with 2 blocks and statistics were repeated for the
inclusion of new predictors.
Model 1 is the base model in the HMRM, including two control variables (highest education and
type of business). Model 2 referred to final model when the seven independent variables were used
with the control variables. To test the models, some statistical measures such as regression
coefficients (βs), t values, significant levels at 10%, 5%, 1%, adjusted R square (R2), adjusted R2
change, F test (overall model significance), maximum VIF, condition index for multicollinearity,
X2 value for Breusch-Pagan test were reported.
The maximum VIF (3.032) of the final model is within the range of threshold value (10) that
indicates that no serious multicollinearity is present in this model (Hair, 2010). The condition
index for multicollinearity (7.6) is within the cut off value (30), which suggests that no apparent
multicollinearity (Dormann et al., 2013). Moreover, X2 value (0.092) for Breusch-Pagan test for
heteroskedasticity confirms the constant variance of residuals, as the hypothesis of constant
variance cannot be rejected at 5% level of significance. Hence, the final model can be considered
as robust.
Model 1 describes the relationship between control variables and the FSMS of food processing
SMEs. The control variables, highest education ((β = 0.340, t value = 3.106, p <0.003), and type
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of business (β = 0.226, t value = 2.061, p <0.043) indicate that these variables have significant
relationships with FSMS in food processing SMEs in the context of Bangladesh. Karaman et al. (
2015) and Silva et al. ( 2016) validate these results. In addition, Model 1 illustrates 15.1%
variation of total variation of FSMS in the food processing SMEs in the context of Bangladesh
(Adjusted R2 = 0.151). Hence, the independent variables of TMC were added in the successive
model.
Model 2 is the final model that explains the relationship between control variables and independent
variables with FSMS. The regression coefficient and t-value of ‘quality policy and objective’ (β =
0.212 , t value = 2.092, p < 0.041) show that this indicator has a positive significant relationship
with FSMS. Hence, hypothesis 1 can be supported. The relationship between the customer focus
(β = 0.165 , t value = 2.064, p < 0.043), and FSMS is also positively significant, which supports
the hypothesis 2. The statistical values of process approach (β = 0.099 , t value = 1.049, p > 0.298)
and resource allocation (β = -0.051 , t value = -0.744, p > 0.460) suggest that these two indicators
have no relationships with FSMS. Thus, hypothesis 3 and hypothesis 4 cannot be empirically
supported. Furthermore, continuous improvement has a positive relationship with FSMS (β =
0.214 , t value = 1.767, p < 0.0.082), supporting the hypothesis 5. Likewise, employee
empowerment (β = 0.369 , t value = 2.624, p < 0.0.011) specify a very significant positive
relationship with FSMS, which supports the hypothesis 6. Conversely, priority (β = -0.024 , t value
= -0.172, p > 0.460) does not show a significant relationship with the FSMS, and consequently
the hypothesis 7 cannot be supported.
Of the control variables, highest education and types of business both reveal positive significant
relationships with FSMS. Inclusion of independent variables with the control variables, variation
explained by the model 2 increases significantly (Δ in adjusted R2 = 0.57). Model 2 therefore
illustrates 72.1% variation of the total variation of the FSMS in the food processing SMEs in the
developing world context (Adjusted R2 =0.721).
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Table 4.6: Result of hierarchical multiple regression models a

Variables
Variables
Highest education
Type of the business

Model 1 (Base)
Coefficients (βs)
t Value
Step 1 : Control
0.340**
0.226**

Model 2 (Final)
Coefficients (βs)
t Value

3.106
2.061
Step 2 : Control and

independent variables
Qulty_Polcy_Obj
0.212**
2.092
Custmr_Focs
0.165**
2.064
Procss_App
0.099
1.049
Resrce_Allctn
-0.051
-0.744
Contns_Imprvnt
0.214*
1.767
Empwrmnt_Emplys
0.369**
2.624
Priority
-0.024
-0.172
Adjusted R2
0.151***
0.721***
Δ in adjusted R2
0.57***
F test
7.337***
21.417***
Maximum Variance
1.003
3.032
Inflation Factor (VIF) for
multicollinearity
Condition index for
6.3
7.6
multicollinearity
X2 for Breusch-Pagan test 0.00
0.092
for heteroskedasticity
Number of respondents
72
72
Notes:a Standardized regression coefficient are reported.*, **, , and *** significant at 10% (p <0.10),
5% (p<0.05), and 1% (p<0.001) levels.
FSMS, food safety management systems; Qulty_Polcy_Obj, Quality policy and objectives;
Custmr_Focs, customer focus; Procss_App, Process approach; Resrce_Allctn, resource allocation;
Contns_Imprvnt, continuous improvement and Empwrmnt_Emplys, empowerment of employees
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CHAPTER 5: DISCUSSION

There has been growing interest in the study of TMC and its influence in the food processing
SMEs in implementing FSMS. Thus far, research developed and tested a model of how TMC
relates to FSMS implementation through the effects of the indicators of TMC (quality policy and
objectives, customer focus, process approach, resource allocation, continuous improvement,
employees’ empowerment and priority). Overall, the results indicate that process approach,
resource allocation and priority don’t influence FSMS implementation while the quality policy
and objectives, customer focus, continuous improvement and employee empowerment have much
effect on food processing SMEs in implementing FSMS. Furthermore, in the core control activities
of FSMS, preventive measure design activities show at an advanced level, and intervention process
design and actual operations of control activities imply average level while monitoring system
activities reveal basic level. On the other hand, in core assurance activities of FSMS show that
defining system set-up activities at an advanced level, and verification activities at an average
level, but both the monitoring system design and validation activities are at an basic level.

5.1. Theoretical implications.
Little or no research has explored how TMC influences the food processing SMEs in implementing
FSMS. In addressing this gap in literature review, this study investigates the relationship between
the indicators of TMC and FSMS implementation in the food processing SMEs in the context of
developing world. By investigating the extent of this relationship, the present research makes a
number of contributions to TMC and FSMS of food processing SMEs literatures by examining the
indicators of TMC that entail the importance for the effective implementation of FSMS.
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This study contributes to FSMS literature with the finding that suggest the indicator, ‘quality
policy and objectives’ positively influences the food processing SMEs in implementing FSMS. In
addition, the indicator (quality policy and objectives) of TMC plays a higher role in the
implementation of FSMS, compared to other indicators, since the empirical results of the study
find a higher positive relationship between the FSMS and ‘quality policy and food safety
objectives’ (β = 0.212, t = 2.092, p < 0.041), which is quiet higher than the other indicators’
regression coefficients (βs).This findings validate the theoretical underpinning of ISO
9001,clause-5 that predicts the notion that quality policy and objectives of an organization plays
important role to guarantee food quality. These results also correspond to the study of Heggum
(2011) and Petersen et al. (2014), who assume that quality policy and food safety objectives of a
business stimulus top management commitment for setting a strategic direction across the food
chain to determine an appropriate level of food safety hazards at the time of consumption. Future
research will be needed to unpack the types of strategic objectives and quality policy of food safety
relating to TMC that will underpin the more constructive decision about the influence of quality
policy and objectives in the food processing SMEs for an effective implementation of FSMS.
Next to customer focus, which also contributes to demonstrating the relationship between the
customer focus and FSMS implementation. Previous research pointed out the customer focus is
an important indicator through which TMC of an organization influences the food processing
SMEs in implementing FSMS (Malcolm Baldrige National Quality Award, 1995b). This research
finds a statistically significant effect of customer focus on the FSMS implementation in the
Bangladeshi food processing SMEs’ context. This finding is in line with Ahire and O’shaughnessy
(1998), who emphasized on the element of customer focus of TMC above all the functions of a
business to guarantee food safety. This empirical evidence is also consistent with Takeuchi and
Quelch (1983); Stalk, Evans and Schulman (1992) in the context of food processing enterprises.
This research therefore confirms that the indicator, customer focus is an essential element of TMC
that influences the FSMS implementation of food processing SMEs in the developing world.
Another contribution of this research is an interaction between process approach and FSMS
implementation. This research finds the process approach does not have a significant effect on the
food processing SMEs in implementing FSMS. The literature of the study measures the process
approach in terms of an integrated process approach (process procedure with acceptance criteria,
monitoring and measurements), existing process and a process containing both employees’ skills
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and business process. In addition, Dhanasekharan (2017) proposes that an effective process
approach entails inputting, process, procedure with acceptance criteria, outputs and monitoring
and measurement that contribute to the implementation of FSMS in the food processing SMEs.
Conversely, the empirical evidence of this research suggest that the indicator, process approach of
TMC does not have a statistically significant influence on the food processing SMEs in
implementing FSMS in the context of Bangladesh.
Likewise, this research didn’t get a relationship between resource allocation and FSMS
implementation. Resource allocation (β = -0.051, t = -0.744, P > 0.460) does not align with
previous studies that have been illustrated in the literature of this study. While the majority of
research suggest that resource allocation in terms of human and financial resources are essential
for implementing FSMS (Ahire & O’shaughnessy, 1998; Chapman et al., 1991; Ham & Williams,
1986). Recent studies have started to explore the resource allocation may have a minimum effect
that is validated in the present study. Furthermore, ISO 9001, clause-5 also mentions the
availability of resources is a pivotal indicator for ensuring food quality within the organization. So
far, future research will be needed to investigate the other mediating and or moderating variables
relating to resource allocation in the developing world context. This study therefore shows the
indicator, resource allocation of TMC does not have a statistically significant influence in the food
processing SMEs during the implementation of FSMS.
The empirical evidence of this study also establishes a significant statistical positive relationship
between the indicator, continuous improvement and FSMS implementation that validates the study
of Sirocco Consulting (2014), who finds that the influence of continuous improvement on FSMS
implementation, which is directly related to the strategic activities of top management of a
business. In addition, Chin & Choi, (2003) also get a similar relationship in the sector of
construction. In this context, the given literature shows that for the purpose of reducing product
and process disparity, risk of recalls, rejecting materials, improving quality performance and plant
productivity, the indicator continuous improvement plays a significant contribution to the
implementation of FSMS (Lim & Antony, 2016; Scott et al., 2009). Based on this, the study
proposes that continuous improvement is an essential indicator of TMC that influences the FSMS
implementation in the food processing SMEs in a developing country.
The finding of the study also highlights the influence of employees’ empowerment in terms of
delegating authority, shared information, and employees’ participation in implementing FSMS in
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the food processing business. This conclusion is in line with (Honold, 1997; Ugboro & Obeng,
2000), who particularly focuses on the importance of employees’ empowerment within the
organization. Besides, employees may intent to work independently with their own creative
abilities to impress the top management by contributing to work productivity within an
organization. In this context, sometimes giving authority to employees with the setting food safety
objectives and goals yields a positive result for achieving the business goal (Deming, 1986; Harber
et al., 1991; Oliver, 1988). Therefore, the empirical result of this study proposes that the indicator,
employees’ empowerment of the TMC has a statistically significant positive influence on the
Bangladeshi food processing SMEs for implementing FSMS.
Notably, the finding of the research did not find a relationship between food safety priority and
FSMS implementation. Though the literature of the study considers priority in terms of supplier
selection and food safety hazards identification (Charalambous, 2011; Voss et al., 2009), that does
not validate the empirical finding of this research. Hence, this research confirms that the indicator,
priority as part of TMC does not have a statistically significant influence in the food processing
SMEs for implementing FSMS in developing world context.
Furthermore, the findings of this research (Adjusted R2 = 0.721) show that the independent
variable (TMC), which composed of seven indicators, has a significant effect on the dependent
variable FSMS. More precisely, TMC accounts for 72.1% variation of the FSMS implementation
in the food processing SMEs in the context of Bangladesh.

5.2. Practical implications.
The results of this study have practical implications for HRM and decision-makers of SMEs. The
results indicate that TMC of an organization needs to be recognized as an essential variable for the
implementation of FSMS to guarantee food safety within the food processing businesses. In this
context, the study highlights that top management should have a clear quality policy and objectives
relating to food safety for leading all other functions of organizations (Heggum, 2011; Petersen et
al., 2014). Therefore, rather than viewing the quality policy and objectives as positive or negative,
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top management can play an active role in ensuring quality policy and objectives within the food
processing business leading to positive outcomes of food safety.
Furthermore, top management of SMEs should focus on customers’ demands to ensure food safety
(Ahire & O’shaughnessy, 1998). This can be done through a market survey on the customers’
demand for the desired products from the food processing SMEs.
Moreover, the study indicates that top management’s support to continuous improvement assists
in the implementation of FSMS. For example, focusing on reducing the disparity between the
product and process, rejecting materials help the food processing businesses to improve food
quality through the implementation of FSMS (Lim & Antony, 2016; Scott et al., 2009).
Likewise, the study reveals that food processing businesses can be benefited from the top
management philosophy of employee empowerment. This can be done through ensuring
employees’ participation at crucial decisions making along with delegating authorities and
confirming the accountabilities of their own tasks.
However, resource allocation (human and financial resources), priority and process approach (ISO
9001, 2005) can also be important elements of TMC (Ahire & O’shaughnessy, 1998; Chapman et
al., 1991; Ham & Williams, 1986). But, given the potential value of FSMS implementation in the
context of a developing country like Bangladesh, this study offers insights that top management
should not be much anxious for these indicators of TMC. It seems that these areas are indirectly
related to other areas of management. For example, continuous improvement might include food
safety priority and process approach, and customer focus might contain resource allocation. Hence,
management should consider both the continuous improvement and customer focus very
sensitively to ensure the implementation of FSMS in the food processing SMEs.
Finally, this research proposes some guidelines for the food processing SMEs in the context of
Bangladesh, for instance, after defining food safety policy and objectives of an organization, top
management should be committed to customer focus, continuous improvement of food processing,
and employees empowerment to ensure the higher level of FSMS in terms of core control and core
assurance activities (Bosari, 2020).
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5.3. Limitations and future research directions.
This research contains several limitations that should be noted here. First, this research considered
a cross-section research design, and so the problem of reverse causality was possible between the
dependent and independent variables. Therefore, the results of the study should be tasted using
longitudinal data in future research.
Second, the research was only conducted in the Chittagong city of Bangladesh, and the number of
data collection was not much representative. The research considered the Chittagong city as a
sample of the study because it represents the business status of the whole country due to its
industrialization. The respondents were reluctant to participate in the research due to the Covid19 pandemic, and so the final quantity of data was limited to 72. Therefore, future research may
take into consideration more cities for extending the number of respondents to generalize the
research findings in the developing world context.
Third, similar to most FSMS implementation research that relies on senior executives’ responses,
this research measured the influence of TMC in implementing FSMS from the senior executives
or owners’ perspective. This design was purposely chosen because of focussing owners’ subjective
experience of FSMS implementation within their food processing businesses. Nonetheless, in
existing work, future work may experience the influence of TMC in food processing SMEs for
implementing FSMS using both key customers and owners of the organization.
Fourth, this research only explored the influence of TMC in the food processing SMEs of
Bangladesh. TMC can also affect other sectors relating to foods such as food packaging and food
supplying SMEs. Consequently, future research may analyse the same dynamics in these sectors
to generalize the findings of the study. This point could be indeed in line with the suggestion for
the new introduction; other sectors give other circumstances and thus the indicators of the TMC
could be differently related to the dependent variable.
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CHAPTER 6: CONCLUSION

Using the four dimensions of FSMS, this study has intended to gain insight in how TMC influences
food processing SMEs during the implementation of FSMS. To achieve such insight, this research
has analysed the effects of TMC on food processing SMEs in implementing FSMS in a developing
world context, Bangladesh, based on seven indicators of TMC, namely quality policy and
objectives, customer focus, process approach, resource allocation, continuous improvement,
employee empowerment, and priority. The hierarchical multiple regression analysis of this study
shows that (1) quality policy and objectives in terms of safety foods, an appropriate level of
hazards’ protection and food quality principles positively influences food processing SMEs in
implementing FSMS; (2) customer focus also positively influences food processing SMEs, while
process approach is not significant; (3) continuous improvement has also a positive significant
effect on food processing SMEs; (4) Employees’ empowerment affects food processing SMEs,
which mainly focuses on delegating authorities and responsibilities to the concerned employees;
(5) three indicators (resource allocation, process approach, and priority ) reveal no significant
influence on food processing SMEs, which may be due to the cultural differences in the context
of Bangladesh. As the influence of TMC is reflected here as an important determinant for
implementing FSMS in the food processing SMEs, so the present study proposes that TMC, more
specifically quality policy and objectives, customer focus, continuous improvement and employee
empowerment of TMC positively influence food processing SMEs in this specific constrained
context of Bangladesh. Moreover, the levels of advancement of FSMS is in mostly at the average
level while only preventive measure design and defining system set-up activities imply at the
advanced level. The thesis, therefore, theoretically suggests that the comparative context
(developing versus developed world) for the study can exert more possible influences of TMC on
food processing SMEs in implementing FSMS.
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CHAPTER 7: RECOMMENDATIONS

The study provides suggestions for management practitioners and government policymakers.
Considering the integral picture of the food processing SMEs with the constrained context of
Bangladeshi society, government policymakers who mainly work for food safety can use the
findings of this research to formulate food safety requirements that will create indirect pressure on
the top management of food processing SMEs to confirm food safety. In addition, senior
executives and or owners of the food processing SMEs will get new knowledge on the
implementation of FSMS from this study’s findings.
For the top management and or owners of the food processing SMEs, this study provides the
following recommendations.
i.

Perceived education of senior executives on food safety will enhance their
contributions to FSMS implementation in the food processing SMEs.

ii.

Senior executives should set clear quality policy and objectives for their businesses
focussing on the acceptable level of food safety hazards that will ensure food safety at
the time of consumption.

iii.

Top management can establish an open information database system to collect the
customers’ opinions and expectations about the food processing companies. Based on
their opinions, top management can form food safety requirements to guarantee food
safety that will enhance the market demand for their foods.

iv.

Top management can prepare a structured-plan for focussing continuous improvements
of foods that will reduce product and process variations within the business.

v.

Top management can ensure employee empowerment by delegating authority to
employees for their own works, and sharing information, ideas, food safety goals and
objectives will stimulate the employees to exploit their own skills and knowledge to
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guarantee food safety in food processing businesses during the implementation of
FSMS.

Policymakers can also play crucial roles for the implementation of FSMS in food processing
businesses to guarantee food safety. From the empirical findings of the thesis, the following
recommendations can be suggested to the concerned authorities of food safety in the context of
the developing world.
i.

Government’s concerned authorities can formulate policies emphasizing on the level
of education of the owners or senior executives of the food processing businesses that
will motivate the educated people to launch standard food processing businesses.

ii.

Policymakers can determine an acceptable level of food safety hazards for consumable
foods that will support the owners of the food processing SMEs in maintaining food
safety standards within their businesses.

iii.

Furthermore, concerned policymakers can launch their periodic routine visits to check
the continuity of food safety requirements that will enhance the awareness of the senior
executives in maintaining the food safety of their businesses by implementing FSMS.
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Appendix 1:
A questionnaire survey, November, 2020 .
This questionnaire survey is a part of my MSc thesis in the University of Wageningen
University and Research of Netherlands. The survey is about the influence of top management
commitment (TMC) during the implementation of a private Food Safety Management Systems
(FSMS) in the food processing of Small and Medium Enterprises (SMEs). It aims to support
the food processing of SMEs in implementing more advanced FSMS. In this context, we are
earnestly requesting the senior executives of the organization to fill in the questionnaire based
on the real scenario of FSMS in the business. There are no risks or benefits to filling in the
survey and all the data will solely be used for the academic purpose and will remain
confidential.
The survey is a direct interview method and mostly self-report choice questions. It will be
divided into three parts. First, we will ask you to fill in a table with some background
information of the business. Next, we will ask you some questions about the FSMS of your
organization. Finally, we will ask you some questions about the influence of top management
commitment (TMC) on the implementation of FSMS.

Thank you in advance for your cooperation.

Best Regards,

……………………………………….
Md. Kafil Uddin
MSc Student, Management, Economics and Consumer Studies
Wageningen University and Research of Netherlands, www.wur.nl/en.htm.
*For any clarification, please contact MD Kafil Uddin. (+31645433534; kafil.uddin@wur.nl or
kafiluddinhrm786@cu.ac.bd or https://www.facebook.com/kafilcu)
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Part 1: General information about the respondent and the enterprise
Instructions: Please fill in the following table by:
•

giving the tick mark on the best agreeing (one) option, and

•

providing the related information in words or number whereas box is unavailable with
the question.
Demographic information of the respondents

1. Position of the 1. Senior executives or the owner
2. Middle level
respondent
2. Gender:
1. Male
2. Female
3. Age (Years)
4.Highest Education

1. Below 30
3. 41-50
1. Vocational Certificate
3. Master’s Degree

3. Lowe

2. 31-40
4. 51 and above
2. Bachelor’s Degree
4. Doctoral’s Degree

5. Telephone /Fax
6. Email
Background information of the enterprise
1. Company name
2. Total employees
3. Duration of the
running
business
(Years)
4. Estimated fixed
Asset (other than
land and Building)
(TK)
5.Type
of
the
business

1. 1-5

2. 6-10

3. 11-15

1. 50, 000 -50,00,000 (TK)
3. 50,00,000-10,00,00,000 (Tk)
(Tk)
1. Restaurant
2. Fast Food
3. Catering

4. Butchery
5. Confectionary
6.Bakery

4. 16-20

5. 21 and above

2. 50, 000-1,50,00,000 (TK)
4. 1,50,00,000-20,00,00,000

7. Coffee & Restaurant
8. Small food factory

6. The kind of food 1. Canned and glass foods
2. Fruits and Vegetables
3. Confectionary
manufactured by the 4. Dried foods and ingredients
5. Rice dishes & Beverage
6.Cereals and
firm
snacks
7. Dairy and liquid egg
8. Bakery
9. Others (More than
two food categories)
7. Average annual
receipts(Annual sale
revenue) (TK).
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*Relevant information about the Food Safety Management System (FSMS):
• Maintenance programs: Different food safety programs that are used to support the
owners of the business to improve efficiency of maintenance by reducing maintenance
costs with a configurable and easy-to-use interface.
• Full physical intervention method: It means the process that reduce the microbial
contamination of foods at acceptable levels.
• Partial physical intervention method: It means the processes that are used to reduce
the microbial contamination of foods, such as disinfection, sorting out of molds or other
visual contamination that can be applied at any stage of food processing.
• Chemical intervention method: The method that is used to measure the amount of
availability of chemicals in food that is tolerable to consumption.
• Critical control point(CCP): CCP indicate the amount of hazards in foods, and
management take preventive measures to control food safety hazard, such as bacterial
growth or chemical contamination.
• Microbiological analytical method: Method of measuring amount of chemical in
foods.
• Microbiological sampling plan: It is used for sampling and testing the presence of
microorganisms

in a food at a specified point of time to indicate food safety.

• Pesticides sampling plan: It is used for sampling and testing the presence of pesticides
(herbicide,

insecticides nematicide, molluscicide, piscicide, avicide, rodenticide, bacterici

de, insect repellent, animal repellent, antimicrobial, and fungicide) in a food at a specified
point of time to indicate food safety.
• Appropriate level of hazards: Amount of hazards that are not hindering the level of
food safety

Part 2. Food Safety Management System (FSMS)
A. Control activities in the FSMS.
B. Assurance activities in the FSMS.
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Instructions: Please rate the following statements giving the tick mark on the best agreeing
(one) option of each statement only (1= Strongly Disagree (SD) ; 2= Disagree (D); 3=
Somewhat Disagree (SmD); 4= Neutral; 5= Somewhat Agree (SmA); 6= Agree (A); 7=
Strongly Agree (SA)).
A. Control activities of FSMS
S
N
i.

Preventive measure design

SD D Sm
D
Our facilities (critical equipment and hygiene facilities for ❶ ❷ ❸
cleaning)reduce the chance of (cross-) contamination of
foods.
ii. Our maintenance programs are designed with detailed
❶ ❷ ❸
instructions to reduce the unexpected food safety
problems.
iii. Our adequate storage facilities prevent the growth of ❶ ❷ ❸
microorganisms in foods storage.
iv. Our sanitation facilities such as toilets, basin are occupied ❶ ❷ ❸
with appropriate cleaning agents (soap, washing liquid,
tissue) and instructions that better prevent the
contamination of foods.
v. Our business emphasis on personal hygiene to prevent ❶ ❷ ❸
contamination of foods.

N

SmA

A

SA

❹

❺

❻ ❼

❹

❺

❻ ❼

❹

❺

❻ ❼

❹

❺

❻ ❼

❹

❺

❻ ❼

❷ ❸

❹

❺

❻ ❼

vii
.

We check the incoming raw materials (quantity, quality and ❶
readiness of raw materials for use) very consciously to
prevent the contamination of incoming raw materials.
Our tested packaging equipment help in packaging food ❶
products without any major variations in standards.

❷ ❸

❹

❺

❻ ❼

vii
i.

We regularly monitor the usages of water (source of water ❶
and application of water) at food processing.

❷ ❸

❹

❺

❻ ❼

ix.

We focus on good supplier(s) selection for receiving ❶
incoming raw materials to ensure quality raw materials.

❷ ❸

❹

❺

❻ ❼

❷ ❸

❹

❺

❻ ❼

❷ ❸

❹

❺

❻ ❼

❷ ❸

❹

❺

❻ ❼

❷ ❸

❹

❺

❻ ❼

vi.

Intervention Process Design
i.
Our
.
full
physical
intervention
of
equipment ❶
(machines, components, systems
used
to
cook, handle, package, prepare or store food and food
products) can identify the less unpredictable process variation
to do better compliance to standards.
ii. Our partial physical intervention equipment can identify the ❶
less unpredictable process variation for compliance to
standards.
iii. Our chemical intervention method support to reduce the ❶
load of (initial) materials to ensure food safety.
i.

Monitoring system design
Our facilities of actual testing Critical Control Points
(CCP) and Critical processes (CPs) to measure the actual
control points help us to make food safety.

❶
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We collect data scientifically to measure the tolerance for
critical process and product parameters (characteristics) to
ensure food safety.
iii. We use the updated microbiological analytical method for
measuring the pathogens of foods to ensure food safety.

❶

❷ ❸

❹

❺

❻ ❼

❶

❷ ❸

❹

❺

❻ ❼

iv.

❶

❷ ❸

❹

❺

❻ ❼

We have the updated equipment to monitor critical process
and or product parameter that are used to ensure food
safety.
vi. We use microbiological sampling plan to get the
information of actual microbiological status of product/
process.
vii. We use pesticides sampling plan to get the information of
actual microbiological status of product/process.

❶

❷ ❸

❹

❺

❻ ❼

❶

❷ ❸

❹

❺

❻ ❼

❶

❷ ❸

❹

❺

❻ ❼

viii. We regularly take the corrective actions of the deviations
of food standards if needed.

❶

❷ ❸

❹

❺

❻ ❼

❶

❷ ❸

❹

❺

❻ ❼

❶

❷ ❸

❹

❺

❻ ❼

❶

❷ ❸

❹

❺

❻ ❼

❶

❷ ❸

❹

❺

❻ ❼

❶

❷ ❸

❹

❺

❻ ❼

❶
❶
❶

❷ ❸
❷ ❸
❷ ❸

❹
❹
❹

❺
❺
❺

❻ ❼
❻ ❼
❻ ❼

❶

❷ ❸

❹

❺

❻ ❼

ii.

We use an updated method to assess chemical
contamination of foods (pesticides) to ensure food safety.

v.

Actual operation of control strategies
i.
Our food safety procedures are easier to understand to all
the related employees.
ii. We control the procedures of the business to meet food
standard.
iii. The hygienic performance of the available equipment of
the business is satisfactory to meet food safety.
iv. We regularly check the full physical intervention of
equipment (machines, components, systems used to cook,
handle, package, prepare or store food and food products)
to ensure food safety.
v. We regularly check our partial physical intervention
equipment
vi. We regularly check the storage capacity of the business.
vii. We regularly check the packaging system
viii. We regularly check the performance of available
equipment.
ix. We regularly check the analytical equipment performance
for assessing availability of pesticides in foods.

B. Assurance activities in the FSMS
Instructions: Please rate the following statements giving the tick mark on the best agreeing
(one) option of each statement only (1= Strongly Disagree (SD) ; 2= Disagree (D); 3=
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Somewhat Disagree (SmD); 4= Neutral; 5= Somewhat Agree (SmA); 6= Agree (A); 7=
Strongly Agree (SA)).
Defining system set-up

SD

D

We focus on the food safety requirements of the stakeholders
((government, auditors, certification authorities, etc.)) during the
food processing of our business.
We focus on the feedback information from the control system
to modify system appropriately.

❶

❷ ❸

❹

❺ ❻

❼

❶

❷ ❸

❹

❺ ❻

❼

Validation
Our systematic and independent validation of preventive
measure design contribute to FSMS.

❶
❶

❷ ❸
❷ ❸

❹
❹

❺ ❻
❺ ❻

❼
❼

ii.

Our systematic and independent validation of intervention
process design contribute to FSMS.

❶

❷ ❸

❹

❺ ❻

❼

iii.

Our systematic and independent validation of monitoring
system design contribute to FSMS.

❶

❷ ❸

❹

❺ ❻

❼

❶

❷ ❸

❹

❺ ❻

❼

❶

❷ ❸

❹

❺ ❻

❼

❶

❷ ❸

❹

❺

❻

❼

❶

❷ ❸

❹

❺ ❻

❼

❶

❷ ❸

❹

❺ ❻

❼

S
N
i.

ii.

i.

i.

ii.

i.

ii.

Verification
Our specific, systematic and independent verification of
procedure characteristics and compliance contribute to FSMS.
Our specific, systematic and independent verification of
equipment and methods contribute to FSMS.

Documentation and record keeping
Our documentation system support to validation and
verification activities by improving information related to
food safety.
Our record keeping system supports the verification and
validation activities by keeping all the related food safety
records.

SmD

N

SmA

A

Part 3: Influence of TMC on the implementation of FSMS
Instructions: Please rate the following statements giving the tick mark on the best agreeing
(one) option of each statement only (1= Strongly Disagree (SD) ; 2= Disagree (D); 3=
Somewhat Disagree (SmD); 4= Neutral; 5= Somewhat Agree (SmA); 6= Agree (A); 7=
Strongly Agree (SA)).

SA
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SN

SD

D

Top management of the organization focuses on the safety of foods.
Top management of the organization focusses on the food safety
objectives that determines an appropriate level of hazards protection to
ensure safety consumption of foods.
Top management of the organization has developed a system based on
the food quality principles for guiding all the actions of food chain.
Customer Focus
Top management of the organization focusses on the implementation of
customers’ requirements to satisfy the customers.
Top management of the organization emphasise on the practices of food
safety regulations to satisfy the customers’ demands.
Top management of the organization emphasise on the development of
new ideas for fulfilling the customers’ requirements.

❶
❶

❷ ❸
❷ ❸

❹
❹

❺
❺

❻
❻

❼

❶

❷ ❸

❹

❺

❻

❼

❶

❷ ❸

❹

❺

❻

❼

❶

❷ ❸

❹

❺

❻

❼

❶

❷ ❸

❹

❺

❻

❼

Top management of the organization focusses on implementing the
changing technology to satisfy the customers’ demands.
Process Approach
Top management of the organization emphasises on an integrated
process approach (process procedure with acceptance criteria,
monitoring and measurements) to ensure food safety.
Existing process of the organization follows food safety objectives
(FSO) and food safety goals (FSG).
We follow a process that integrate the skills of employees and existing
process approach of the business.
Resource Allocation
Top management of the organization is committed to provide needed
funds for employees development.

❶

❷ ❸

❹

❺

❻

❼

❶

❷ ❸

❹

❺

❻

❼

❶

❷ ❸

❹

❺

❻

❼

❶

❷ ❸

❹

❺

❻

❼

❶

❷ ❸

❹

❺

❻

❼

ii.

Top management of the organization is committed to provide needed
funds for the necessary equipment to ensure foods safety.

❶

❷ ❸

❹

❺

❻

❼

iii.

Top management of the organization is committed to spend needed
time on quality issue of foods.

❶

❷ ❸

❹

❺

❻

❼

❶

❷ ❸

❹

❺

❻

❼

i..
ii.

iii.

i.

ii.

iii.

iv.

i.

ii.

iii.

i.

i.

Quality policy and objectives

Continuous Improvement
Top management of the organization focusses on reducing the process
variations to ensure a continual food safety.

SmD

N

SmA

A

SA

❼

ii.

Top management of the organization focusses on maintaining food
safety control guidelines to ensure a continual food safety.

❶

❷ ❸

❹

❺

❻

❼

iii.

Top management of the organization focusses on increasing processes
variation control knowledge.

❶

❷ ❸

❹

❺

❻

❼

❶

❷ ❸

❹

❺

❻ ❼

i.

Empowerment of employees
Top management delegates authority to employees for controlling
their own works in the food processing.
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ii.

iii.

i.
ii.

Top management share the food safety information with all levels of
employees to know their concerns, ideas and reactions to food safety
initiatives of the organization.
Top management of the organization ensures employees’ participation
at defining organization’ food safety goals and objectives.
Priority
Top management of the organization focusses on good supplier
selection rather than related cost and time very sensitively.
Top management focusses on the determination of food safety hazards
at every steps of food processing.

❶

❷ ❸

❹

❺

❻ ❼

❶

❷ ❸

❹

❺

❻ ❼

❶

❷ ❸

❹

❺

❻ ❼

❶

❷ ❸

❹

❺

❻ ❼

End of the questionnaire.
Thank you very much for your participation.
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Appendix-2: Online survey-link:
https://forms.gle/Z5MmPNfv1iCmy4B19

