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Abstract: The management strategy requires a shift to change-oriented management. These man-
agement approaches are process- and activity-oriented and are based on the assumption that the
future is difficult to predict and ineffective for modeling. The aim of this study is to present a
model of food safety management using a process approach based on the PDCA cycle set in the
international standard ISO 22000:2018 by supplementing the regulatory requirements for food safety
management. After analyzing the aspects of food safety management, a model is proposed for
risk analysis and assessment at the operational and organisational level. In this study, the FMEA
method for risk assessment of storage of foods of plant origin was used. The research can be useful
for producers and traders in the planning and development of food safety management systems
according to the requirements of the ISO 22000:2018 standard. The implementation of documented
rules for compliance with the requirements of the international standard is aimed at the management
and control of processes at the operational and organisational level in the activities of companies.
Process management and data analysis is a direction to improve activities aimed at minimizing food

safety risks.
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1. Introduction

Currently, food safety is achieved by introducing regulatory approaches to ensure
it. Each country introduces requirements for each actor in the food chain, requiring the
development and implementation of food safety management and assurance systems. For
food producers, this is mandated by the Food Act [1], with responsibility placed entirely
on the food producers themselves. Food safety is enshrined in European legislation [2]
and international rules [3]. These rules are aimed at increasing consumer confidence in the
safety of marketed food. They mandate the adoption of measures to manage potential risks
throughout the food chain [4].

The challenges faced by food producers are related to work in crisis and epidemiolog-
ical situations, lack and scarcity of resources, increasing competition, growing customer
requirements and expectations, and staff competence. These are the reasons to look for
approaches that will provide the realisation of the set goals [5]. It has long been proven
that this provides an opportunity for positioning and recognition in international markets
in a highly competitive environment [6,7].

The application of a science-based risk assessment approach is a reason to revisit
current concepts related to food safety management. The study can be useful in the
planning and development of modern food safety management systems, considering
the specific risks in the storage sector of commodities of plant origin (e.g., cereals). The
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implementation of sector-specific documented rules against the general requirements of the
ISO 22000:2018 standard is aimed at the management of plant commodity storage processes
in order to minimise the assessed safety risks at operational and organisational level.

In most cases, the production of one product by one food operator is a raw material
for another food operator used in other end products in the food chain. Therefore, any
occurrence of alerts on food accidents or withdrawals from the market can be perceived as
non-compliance related to the safety of finished foods [8]. The planning of the necessary
conditions and resources to ensure the implementation of the processes of production and
control of products, as well as the processes themselves, are the basis for ensuring the
safety of food products throughout the food chain [9]. Focus needs to be placed also on the
integration of quality and risk management in the supply chain to examine the theoretical
and practical guidelines and address the main risks of non-compliance with the customer
and legislative requirements that arise in a constantly changing external environment [10].

The aim of this study is to present a model of food safety management using a pro-
cess approach based on the PDCA (Plan-Do-Check-Act) cycle, set out in the international
standard ISO 22000:2018, by supplementing the regulatory requirements for food safety
management. After analyzing the aspects of food safety management, a model is proposed
for risk analysis and assessment at the operational and organisational level, considering
the influence of specific internal and external environmental factors in food production.
The model is based on the ability to assess and reassess risk at the operational and or-
ganisational level in plant commodity storage. The assessment considers the degree of
influence of internal and external environmental circumstances specific to the storage of
plant commodities in the Republic of Bulgaria.

The object of study in the article is the management of processes and their peculiarities
in the storage of goods of plant origin. For the purpose of the analysis, five legal entities
(operators producing and storing goods of plant origin—grain), including small and
medium-sized enterprises, in the sector of production and storage of grain were studied.
The focus of the study on enterprises from the grain production sector is a consequence of
the importance of grain production for the agricultural production structure of Bulgaria.
According to the data of the Ministry of Agriculture of Bulgaria [11], grain production
occupies about 60% of the sown area in the country, with 85% of the crop farms producing
grain. There are over 10 thousand farms with more than 50 hectares. Grain production is
the most important export-oriented sector for Bulgarian agriculture.

The agricultural sector in Bulgaria is exposed to different types of risks that occur with
high frequency and lead to highly variable food outcomes. The variety of external and
internal circumstances influencing performance management have a positive or negative
impact on the ability of an organisation to achieve results in maintaining a food safety
management system (FSMS). For specific environmental conditions, the peculiarities of
technological processes of storage of goods of plant origin help from a standardized
management approach to develop and implement FSMS of manufactured goods which are
different in content and structure. Incorporating the specific features and requirements of
the storage of commodities of plant origin helps to refine the key elements of the FSMS,
processes aimed at managing individual risks and opportunities presented.

The study tests the hypothesis that in the management of risks in the processes
securing the activity of the companies, the application of the FSMS achieves benefits for the
plant commodity storage sector in the Republic of Bulgaria because sector-specific hazards
of different nature are identified.

This article presents a methodological framework for the implementation of scientific
methods for safety management in the storage of goods of plant origin (grain-based foods)
set out in the ISO 22000:2018 standard. Certification by a third independent party was
performed for the companies under study.

Ten years ago, food safety was seen as planning measures and actions to ensure the
concept of safety as a preventive approach. At present, it is required to present objective
evidence that the planned measures have been implemented effectively and efficiently
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enough in practice to ensure that the food consumed will not have an adverse health effect
on the consumer. The search for solutions from government bodies and institutions on the
protection of human health from the consumption of dangerous foods is the basis for the
imposition of strategies and implementation of management principles [12].

The management strategy requires moving towards change-oriented management.
These management approaches are process- and activity-oriented and are based on the
assumption that the future is difficult to predict and ineffective to model.

1.1. Understanding Food Safety Management System

As a term, a food safety management system is a set of programs and procedures based
on good manufacturing practice and the principles of the Hazard Analysis and Critical
Control Point (HACCP) system. Safety management as a system is concerned with the
specific characteristics and diversity of the individual building blocks and requires in-depth
knowledge of their application [13]. Food safety management is seen as an effective tool to
ensure compliance against requirements. This is achieved in practice only when the scope
of the system and the developed operating rules are adequate to the requirements of the
industry and the specific working methods of the company as an individual entity.

In the development of food safety management concepts, attention has been paid to
the accumulation of toxicological doses in humans and animals from residues of chemical
contaminants and how they accumulate in food [14]; the epidemiology of foodborne
illness [15]; and globally validated analytical methods and resulting good practices [16].

The periodicity and scope of controls associated with processes and products is aimed
at ensuring impact and minimizing the influence of risks on operations [17]. The manage-
ment of food safety is directed entirely towards the application of approaches relying on
risk-based thinking. Management based on identified and assessed risks is significantly
different from the classical approaches based on hazard analysis of the process previously
applied in practice. This significant shift in thinking about the mechanisms by which food
safety policies and science can interact and collaborate marks the beginning of the most
contemporary stage in the evolution of food safety [18].

A proper understanding of the nature and characteristics of safety management as
well as its role in the company’s operations is determined by the influence of the following
important aspects:

- Defining the framework and scope of safety management—safety management of
considered and planned actions to ensure that safety is at a level that is practicable.
The systematic use of tools is necessary to identify, analyse, evaluate, and control
the types of hazards that may arise in the operation of the various core and ancillary
processes in the enterprise [19].

- The need for management—using the principle of process orientation and viewing
processes as a management system, safety control is achieved. Through management,
hazards are influenced by addressing the causes of the manifestation of an already
identified hazard [20].

- Selection of methods to analyse, measure and evaluate the effectiveness of the safety
management system mechanisms put into practice towards continuous improve-
ment [21].

Bulgarian producers are obliged to identify and analyse all types of hazards (biological,
chemical and physical contaminants) for the food, identifying possible sources from raw
materials, consumables, production environment, production processes and distribution
of the produced food. In this sense, the acquisition of knowledge and experience based
only on information on food incidents remains possible, but is generally perceived as an
insufficiently effective approach to address food safety issues. There is a need to accumulate
and analyse information on the occurrence of risks and their manifestation as epidemics
in large geo-refuge areas at a level more comprehensive than the country level. The
manifestation of the same risks under the influence of different objective factors impacting
on safety necessitates a search for rapid responses at the international level [22].
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1.2. Food Safety Management System according to the Requirements of the ISO 22000:2018 Standard

As early as 2000, with the adoption of the ISO 9000:2000 standard [23], it was empha-
sised that quality management is directly related to all other aspects of the activity, such
as food safety, environment, etc. Ensuring food safety, as the most important property of
quality, needs to be perceived and managed as an element of all management activities.
The ability to manage different aspects of the activity is based on the principles set out in
the different standards related to management systems [24].

Management is seen as a set of many processes, subject to the principles set out in
management standards, such as: customer orientation; leadership; involvement of people;
process approach; continuous improvement; decision-making based on facts and mutually
beneficial relationships with suppliers [25].

The management principles were successfully introduced in 2005 in the requirements
for a food safety management system with the publication of the ISO 22000:2005 stan-
dard [26] and were further developed and supplemented with the adoption of the new
revision of ISO 22000:2018 standard [27].

It is known that in order for an organisation to function effectively, it is necessary to
coordinate many related activities. An activity that uses the “input” and turns it into a
“result” can be considered as a process, i.e., the application of a “process approach”. The
process approach is the systematic identification and management of both processes and the
relationships between them. The advantage of the process model is in the current control
over the processes and the relationships between them. Therefore, the implementation of
the principles set out in food safety management standards is an appropriate tool to assist
organisations in identifying and controlling food safety hazards [28].

The organisation’s goals are achieved more effectively when related resources and
activities are managed as processes and when individual processes work together to form an
integrated management system through the implementation of the PDCA approach. PDCA
is an effective approach to problem solving and change management, and is enshrined as a
basic principle in the standards governing the requirements of management systems. Its
implementation provides an opportunity to make planned decisions, which at a later stage
can be assessed for the degree of their impact on processes and activities. The application
of the PDCA cycle in all process management models consists in the results obtained being
evaluated for compliance with the planned ones, relying on the scientific method and
the repetition of the PDCA cycle as a basic principle until the achievement of the goal is
confirmed or denied. By implementing a process approach in its food safety management
system, each organisation will be able to plan its processes and determine the extent of
their impact, which will ensure that its processes are provided with adequate resources
and managed appropriately, including ensuring that opportunities for improvement are
determined according to the influence of the external environment [29].

Management processes guide the organisation and help provide the necessary re-
sources. The aim is to identify, evaluate and improve the main processes and how ef-
fectively they contribute to achieving the mission of the organisation. Involving users
in the various stages of process management and taking into account their expectations
contributes to efficiency. In all cases, each organisation must be able to identify its key
processes that it carries out in order to achieve the expected results and to protect itself
from the impacts that may cause non-compliance [30].

In many cases, the input elements for one process are the output for another process
and vice versa, i.e., when identifying processes, it is important to establish their interrela-
tionships and degree of influence, because the possibilities for one process may be a risk
for another (for example, the characteristics of supplied raw materials are input for the
production of finished products; the production of finished products is input for planning
and implementation of the processes for realisation of the prepared ready-made foods for
the consumers). In many cases, the possibilities for one process can be hazardous and pose
a risk to another in safety management.
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The modern food safety management system accumulates and combines the require-
ments of the established global standards ISO 22000:2018 and the growing regulatory
requirements of the European Union, but under specific working conditions under the
influence of different circumstances and dynamic working environment. The references
and requirements set out in the ISO 22000:2018 standard can be applied as a model for
process planning, management, verification and improvement, and not only as a standard
allowing certification [31].

The present study deals with a standardized approach of building a FSMS, but de-
signed to specific operating conditions to the storage of commodities of plant origin,
considering the specific physiological and technological requirements of this commodity
group. Cereals have high importance in the human food chain. It is for these reasons
that ways to improve cereal processing technology and practice must be addressed on an
ongoing basis.

The establishment of an FSMS as required by the standard determines the application
of a uniform approach on how to document the rules and define the scope of production in
order to market safe food in harmonizing the requirements for commodities of plant origin
nationally and internationally [32].

Modern quality and safety management systems, according to the requirements of the
adopted standards ISO 9001 and ISO 22000, refer to and encompass the basic principles
of management aimed at the successful implementation of activities, control and analysis
of the results of processes and in the order from strategic to operational processes, with
clearly defined responsibilities [33]. Structuring a management system according to the
requirements of the ISO 22000:2018 standard can be integrated with other management
systems [34].

The management systems required by these standards are customer-centric by apply-
ing the principles of leadership, process, continuous improvement and risk-based thinking:

- Customer orientation: the aim with the application of this principle is aimed at meeting
the increasing and growing needs of consumers by providing them with high quality
safe food products.

- Process orientation: by applying this principle to the establishment of a management
system, the aim is to identify, coordinate and manage all the main and ancillary
activities in the process stages of production.

- PDCA Cycle: ensures continuous improvement BMS to maximize the efficiency of all
process activities paying close attention to those weak points in the scope of activities
that do not add value to the company.

- Defining the context of the organisation: both standards focus on defining the effects
of external and internal environmental factors on the quality and safety of the food
products produced, as well as the overall management of processes and activities.

- Risk-based thinking: the production and marketing of food products to the customer
inevitably involves the occurrence of various hazards, some of which have a high
potential to generate risks with very serious consequences for each producer. Risk
management is seen as the systematic application of policies, procedures and practices
to manage information sharing, consultation, identification of circumstances, and risk
identification, analysis, assessment, impact, monitoring and review.

The application of standardized approaches to the management of production pro-
cesses and of the processes that support and enable production [35] allows the achievement
of a reduction of non-conformities. This ensures a better use of planned resources, [31,36]
avoiding costs resulting from accidents, failures, complaints about defective products
and returns. Therefore, the result will be improved productivity and lower production
costs [37,38]. Research shows [39] that standardized management systems are necessary in
agri-food supply chain risk management, regardless of the role the organisation plays in
the supply chain.
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A proper understanding of the nature and characteristics of safety management
through FSMS defines the contribution and role of academia and is useful for the company’s
operations from the following aspects:

- defining the framework and scope of safety management-the management of safety
by considered and planned actions to ensure this safety at a practicable level;

- contributes to academia in the systematic presentation of approaches applicable to the
identification, analysis, assessment and control of the types of specific hazards in the
storage of commodities of plant origin that may arise in the operation of the various
main and ancillary processes in the enterprise;

- ithelps to clarify issues addressing the need for management by using the principle of
process orientation and considering processes as a management system;

- enriches the research position supported by the application of methods of analysis,
risk assessment, on the basis of which safety system management mechanisms with a
practical-applied function can be introduced.

For Bulgarian producers and in particular the sector of companies carrying out storage
processes of plant commodities are obliged to identify and analyse all types of hazards
(biological, chemical and physical contaminants) specific to the agricultural sector. In
order to do this in practice, they need to identify possible sources from raw materials,
consumables, production environment, production processes and distribution of the food
produced. In this sense, the acquisition of knowledge and experience based only on
information on standardised approaches and information remains possible, but is generally
perceived as an insufficiently effective approach to address specific food safety issues.
Hence the need to analyse information on the occurrence and manifestation of risks at a
level that is not only comprehensive but also tailored to the specific country context. The
manifestation of the same risks under the influence of different objective factors affecting
safety requires specific responses and solutions.

The management of processes in the respective organisation is carried out considering
the degree of influence of external and internal circumstances of the environment. In this
sense, the definition of an organisational framework with responsibilities and authorities,
the identification of processes and the development of a strategy through measurable safety
objectives are measures to control hazards and the resulting risks to the safety of prepared
foods. These elements form the scope and mechanisms of action of modern FSMS.

The periodicity and scope of controls related to processes and products is aimed at
ensuring impact and minimizing the impact of risks on operations. The management of
food safety is fully focused on risk-based approaches. Management based on the identified
and assessed risks is significantly different from the classical approaches based on hazard
analysis in the technological process applied so far in practice. This significant change in
thinking about the mechanisms by which food safety policy and science can interact and
cooperate marks the beginning of the most modern stage in the evolution of food safety.

2. Materials and Methods

The food safety management system (FSMS) in accordance with the requirements
of the international standard ISO 22000:2018 is perceived as a means to ensure that all
potential food hazards are properly identified, assessed and controlled so as to not pose
a risk to the health of consumers. The standard does not exclude from its structure the
application of HACCP principles, thus ensuring compliance with national and European
food safety legislation.

Applying the principles of safety management relies mainly on prevention, focusing
on pre-planned measures for analysis and control of processes. In this way, in practice, it
ensures that security is achieved [40]. The FSMS provides the tools and determines the
activities for dealing with the foreseen and unforeseen consequences in the sale of food [41].

This is realized by applying a process approach by identifying processes and their
relationship. All processes of an organisation can be considered as elements of a compre-
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hensive system, which determines the need for a systematic approach to ensuring the safety
and health of consumers [42].

In line with the stated aim, the study employs a process approach closely related to
systems analysis and synthesis in identifying the core elements in the scope of safety man-
agement systems and implementing additional risk assessment approaches by applying
the expert approach. The importance of the impact of various external and internal environ-
mental circumstances is recognised. Validated and standardised methods have been used
in this study. The FMEA (Failure Modes and Effects Analysis) method is applied to assess
risk at the organisational level in the processes of the company’s operations. The applied
risk assessment method uses the available quantitative (numerical) information to provide
a quantifiable end result. The FMEA method, unlike other risk assessment methods, is
applied to determine actions that would influence the identified and assessed risks in the
studied object in the direction of their minimisation to an acceptable level. The FMEA is
used as a basis for determining corrective actions that would reduce the risks associated
with the study site by deriving the probabilities of hazardous situations occurring. By
applying a standardised method, the assessment and reassessment of each type of risk is
carried out, regardless of its nature and consequences—positive or negative. This method
is characterised by greater objectivity and accuracy of the research procedure and the final
result. The above methods are standardized and validated in the IEC 31010:2019 [43] (risk
management and risk assessment techniques) adopted and harmonized in Bulgaria.

Through FMEA it is possible to analyse the effectiveness of the measures applied
in the process of storage of plant commodities when there are many deviations from
the predefined parameters. It should be noted that the final quantitative results may be
influenced by the validity, representativeness and accuracy of the input information. In
this case, the quantitative results obtained should not be considered as exact outputs (as
indicators), but rather as a quantitative estimate with possible variations depending on
the quality of the input data. The application of this method highlights the possibility of
reaching a conclusion offering a much wider range of information than the initial facts, also
known as the reliability of the conclusion, which varies and depends on the impact of future
events. The characteristic part of this method is the fact that it allows the identification and
assessment of the weight as well as the quantification of the risk of the process of plant
commodity storage.

In this way;, it is possible to prioritise and define which of the identified and assessed
risks could be addressed to minimise them to an acceptable level. One of the essential
tasks is to identify the most adequate measures to ensure the implementation of processes
related to the storage of plant commodities. By applying the FMEA method, the severity of
the identified risks is assessed and quantified, which is the basis for refining and planning
all the costs necessary to carry out risk impact measures.

The impact on each risk individually may cause new risks or changes to existing risks
according to the specific nature and conditions of the activity. Implementation of active
measures to influence the risk can be considered as “risk reduction”, “risk elimination”,
“risk prevention” and “risk minimisation” [44].

Another standardized method used is HACCP (hazard analysis critical control points),
designed to identify and evaluate potential/actual hazards and minimize the risks from
these hazards solely in the production process. These methods are characterized by greater
objectivity and accuracy of the research procedure and the final result.

Process management in organisations producing and storing crop products such as
cereals is carried out considering the degree of influence of external and internal envi-
ronmental circumstances. In this sense, the definition of an organisational framework
with responsibilities and authorities, the identification of processes and the development
of a strategy through measurable safety objectives are measures to control hazards and
the resulting risks to the safety of the finished food. These elements form the scope and
operating mechanisms of modern FSMS.
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The model for building a modern safety management system through risk assessment
in the identified processes in the scope of activities is to achieve compliance with the
requirements set out in the standard ISO 22000: 2018.

The model can be applied to different organisations, but emphasizes an important
point, that each organisation is strictly individual and specific in terms of its activities
and management, based on technological and production features that determine the
production of its products. The analysis and control of all hazards at the operational level
in the technological process of production and risk assessment of the identified processes
at the organisational level are preventive tools for eliminating the hazards in the finished
food produced [45]. A concrete example in the creation of a safety management system for
the performance of the main activities will be presented.

3. Results
3.1. Food Safety Management System (FSMS) Model with the Application of the PDCA Cycle

The permanent positioning on the market and satisfying the requirements of a growing
target group of consumers are related to the achievement of the business goals of each
economic entity and to the ability to manage all elements of the activity as a whole, i.e.,
as a unified system. Therefore, successful management is the management related to the
application of models that have proven their functioning by planning and controlling the
processes and activities within the scope of a system to ensure a safe product is on the
market [46].

In practice, it is very difficult to define and differentiate together and separately the
processes carried out from the company’s activities, because the processes and activities
themselves interact and are linked in a way that affects the safety of the product.

A management system model can be created according to accepted criteria in order to
be able to prove at a later stage that the achieved results from the operation of the model
have ensured full compliance with the accepted criteria.

It is very important in the formation of the scope of an FSMS to not apply the template
vision, derived as specific and adequate for the industry or sector of food production. When
applying the model, it is important for FSMS to comply with the specific features of the
activity, scale of work and perceived technological operations, type and qualification of
employees and last but not least the geographical location of the company and its specific
requirements to the target group and other concerned parties. With the importance of
forming the context, activities are planned and implemented, and the processes of each
company begin to operate in a common network.

Therefore, when presenting the FSMS model, we link the elements of the system
by identifying processes and activities to create a systematic approach to managing the
safety of the food offered. This gives us a subsequent opportunity to measure and evaluate
these processes.

The general diagram of the safety processes is presented in Figure 1 as at the organisa-
tional and operational level the main, additional, control and management processes are
identified, and the interrelations between them are presented based on the action of the
PDCA cycle, set as a requirement in the standard ISO 22000:2018.

In determining the processes shown in Figure 1, the key focus is the definition of
organisational processes known as “Management Processes”—those that add value to
the organisation and on which the achievement of its main objectives depends, and those
that shape the company’s activities in terms of strategic planning, resource provision and
management of FSMS.

The additional/supporting (operational) processes serve the main ones and support
their realisation. As part of the ancillary processes, the so-called control processes are
applied to control the implementation of the main processes and the achievement of the
planned results in terms of ensuring the safety of the product and the system as a whole.
The model presents all processes at the organisational and operational level, which have
the ability to achieve measurable results in accordance with measurable goals.
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Figure 1. Model for building FSMS through the PDCA cycle (Source: authors).

Each process combines many activities, some of which are directly under the direction
of others, and others are subject to the influence of external influences. In connection
with this and based on the requirements of the standard ISO 22000: 2018 and HACCP
specification, with full application of the process approach, a summary diagram of all
main, auxiliary and control processes related to the activity is prepared (see Figure 1). By
defining the organisational framework, the specific processes for specific production can be
determined. The specificity of the processes for each company is the basis for determining
and planning the specific elements, factors and criteria that form safety.

The presented model for building a FSMS should not be perceived as a static quantity
or phenomenon and not a ready template or response to non-compliance with an organi-
sation; rather, we can say that it is a dynamic and constantly evolving process with skills,
experience and dealing with unforeseen circumstances.

Through the attached model, developed and implemented FSMS, each food company
will provide:

e Implementation and application of the requirements of the standard ISO 22000:2018
and the legal requirements of the Republic of Bulgaria in its activities and will prove
the safety of the manufactured product to all interested parties;

e  Proof of compliance with the requirements for an effective food safety system based
on Good Manufacturing and Hygienic Practices and HACCP principles;

e  Guarantee to all interested parties that safety is ensured and maintained throughout

the food chain (from the acceptance and use of food ingredients-raw materials, through
the production, storage and sale of finished products to direct and consumption by
target groups of consumers).
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3.2. Identification of Processes. Risk Assessment Model in FSMS
The identification of the different types of processes covers:

Processes related to determining the context and requirements of interested parties;
Processes related to resource management (purchasing, material and human resources,
maintenance of appropriate infrastructure and environment);

e  Processes related to the management of risks and opportunities for the safety of
prepared foods;

e  Processes related to planning the creation of safe foods (performing analysis and
assessment of hazards, preparation of a technological diagram of the process and
preparation of a HACCP plan);

e  Processes related to planning measures to control the adequacy of the HACCP plan
with the actual state of infrastructure and technological diagram of production;

e  Processes related to ensuring the conditions for safe food production related to the
hygiene of premises, equipment and personnel;

e  Processes related to identification and traceability of raw materials-intermediate
products-finished products;

e  Processes related to management and disposal of non-compliant raw materials and
their subsequent use;

e  Processes related to preparedness for response and response to emergencies and
incidents (climate, natural and bioterrorism or the emergence of food epidemics);
Quality management planning processes;

Processes related to ensuring the management, main, auxiliary (additional) and
control processes;

Processes related to the management of documented information;

Processes related to the monitoring and control of products and processes;

Processes related to the storage and handling of raw materials, semi-finished and
finished products, object of the company’s activity;

e  Processes related to the management of products hazardous to health withdrawn from
the market;

e  Processes of verification and validation of the HACCP plan and the food safety system
as a whole;

e  Processes related to the management of non-compliant product and corrective actions
before release for shipment;

e  Processes related to conducting internal and external audits by control bodies and
second parties;

e  Processes related to the improvement of FSMS.

The processes listed above can be characterized by emphasizing their specific features.
These processes are key to the food safety management system as a whole and are involved
in the planning, operation and control of products.

3.3. The Identification of the Processes Related to the Planning and Actions for Managing the Risks
and Opportunities for the Product and the System Is a New Moment in the Implementation or
Maintenance of the FSMS
By managing the processes related to risk assessment analysis and impact, the deter-
mination of the input—output models of the processes in the company is achieved.
Planning is very essential in order to:

e  Determine the type and number of indicators for each process to measure and quantify
the effectiveness of each process, including the risks and opportunities inherent in
the process;

e Identify, analyse, assess and subsequently manage safety risks and opportunities at
the organisational and operational level;

e  Keep the company’s activities up to date in accordance with the applicable regulatory
and other requirements;
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e  Formulate safety objectives and plan activities to achieve them on risks, as measures
to manage the identified risks for each process;

e  Reassess the risks and measure the residual risk as a measure of the degree of impact
on the risk;

e  Plan for changes related to safety risks.

The company ensures the implementation of food storage processes to meet the
requirements and needs of customers and consumers by defining approaches that ensure
the completeness of the initial results of the processes and process control data. In this way,
it provides appropriate evidence to prove that the implementation of all basic, ancillary
and control processes is objective and transparent.

When applying the safety requirements set out in the standard, the effectiveness of
risk management actions is periodically assessed in practice, ensuring and warranting that
the expected results in food storage can be achieved. The impact on the risk will in practice
lead to the prevention or reduction of undesirable safety consequences or the identification
of a new unspecified hazard to the finished product are ways in which safety is monitored
and controlled.

All actions taken to manage risks and opportunities are proportionate to the potential
impact on the compliance of stored foods. It is very important to note that by applying the
model for building a FSMS according to the accepted criteria of the standard ISO 22000:2018,
the assessment of risks and opportunities is limited to assessing events and assessing their
consequences of the company’s activities.

Numerical values of each of the components of the priority risk number (PRN) are
determined, which are classified into four groups according to Figure 2. Determining the
quantitative value for the severity and probability and establishing the risk for each factor
assumes the values shown in Figure 2.

Practically undetectable < 1%

Opportunity to identify the negative influence of the factor Input Analyse circumstances
<~ 7

il (1) Probability of occurance (P

0.5 Extremely easy to detect > 90 % 0.1 Almost inconceivable
1 Easily detectable < 80 % 0.2 Practically impossible
2 Detectable < 50 % 05 Conceivable but improbable
3 Difficult to Detect < 30 % 1 Improbable but possible in borderline cases
6 Extremely Difficult to Detect < 10 % 3 Unusual

Very possible
To be expected

Severity of Consegquences (S)
1
3
7
15
40
100

Small
Significant
Serious

Very serious
Disaster
Catastrophic

Severity of the negative
consequences of the
occurrence of the risk

Risk /Priority Risk Number (PRN)/ = Detectability rate (D) * Probability of occurance (P) * Severity of consequences (S)

Risk score Risk description / Measures
PRN < 20 Very limited risk - acceptable / No measures required
20<PRN=<T70 Requires attention / Focusing atlention on risk
70 < PRN = 200 Requires measures / Implementation of planned control measures
200 < PRN = 400 Requires immediate aftention / Implement actions to minimise the assessed risk. Residual risk assessment
PRN > 400 Stop the activities / Implementation of emergency response actions

Figure 2. Determining the risk class (Source: authors).

The implementation of measures related to risk management creates the basis for in-
creasing the efficiency of FSMS, to achieve better results and prevent negative consequences,
and is also a basis for setting priorities in the development of the company. The results of
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the risk assessment can serve as a basis for making adequate management decisions related
to achieving the goals by maintaining an efficient safety management system based on the
requirements of the ISO 22000:2018 standard, ensuring safety, maintaining the confidence
of the consumer and the implementation of measures for continuous improvement.

The final risk factor is calculated by equation in Figure 2 and classified quantitatively
in the order specified in Table 1. The selected presented producer is from north-eastern
Bulgaria, cultivating 4500 ha of land, 60% of which is sown with soft wheat with an average
yield of 5500 kg/ha (total quantity produced 14,850 tonnes). In addition, this producer
purchases 10,000 tonnes of cereals from other suppliers, which he sells to an international
customer under FOB contracts for export by sea to third countries. It has a staff of 17, of
which 11 are involved in the agricultural production of the goods and 6 are involved in
ensuring the activities of incoming control, storage of commodities and maintenance of
the infrastructure.

The manufacturer provides certified quality cereals as per the requirements of commer-
cial specification, thereby meeting the customer and regulatory requirements for quality and
safety of the batches supplied. Observed problem areas in the storage of crop commodities
in the manufacturer’s established infrastructure are as follows:

- Insufficient financial resources to provide instrumental methods for grading of raw
material deliveries at incoming inspection. This is the reason for purchasing labo-
ratory services from accredited laboratories to control the quality and safety of the
batches formed.

- Shortage of in-house skilled personnel to handle the receiving and storage of the raw
materials both produced and purchased. The depopulation of rural areas is one of the
main causes of staff shortages.

- Inability to constantly control the storage parameters of goods of plant origin, which
creates preconditions for the appearance of non-compliant product.

- The maintenance and renovation of technological equipment for the storage of com-
modities of plant origin is one of the problem areas in the management of the activity
due to lack of financial resources.

The results of the analysis of the investigated company for the production and storage
of plant foods from grain show the following estimates:

- Therisk scale reaches the highest level for the risk requiring immediate action (200-400)
within the processes of resource management, available infrastructure, delivery and
incoming control, with two of the same PRN groups (above 400) requiring business
shutdown-lack of spare parts and poor planning of purchasing and detection of
microbiological contamination in the delivery of raw materials.

- Initial risks requiring immediate action as well as shutdown are characterized by
severity of consequences in the group of very serious (value 15) and extremely serious
S (40). The value 40 is inherent to activities related to infrastructure and supply and
incoming control, and it is noteworthy that even the value is characteristic for an
estimated initial risk PRN 60 (requires attention), with a mild degree of detectability
(D)-1 and probability of occurrence (P)-3, related to buildings and facilities.

- Qualification and competence of personnel is assessed with initial risk requiring imme-
diate action and formation of residual risk requiring attention and assessment. In ad-
dition, the risks in this group are highly probable (6) for both initial and residual risk.

- Initial risks are extremely difficult to detect (D)-6 in activities again related to lack of
qualified personnel, available infrastructure and supplies, but also in the dispatch of
non-compliant products. The same value is also observed for internal audit processes,
non-intermittent improvement and risk and opportunity assessment.

- A real probability of occurrence (P) of 10 exists for the risks of lack of funds for
laboratory equipment and acceptance of contaminated food.

- For the most part, the initial risks for individual activities are rated with severity of
consequences (S) as serious and very serious.
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- Residual risk occurs at PRNSs of initial risk in the 200-400 range requiring immediate
action. Such a risk may also be detected and require assessment at an initial risk PRN
of 180 requiring control activities when associated with a lack of adequate control of
food storage parameters, but with very limited risk values PRN 7. Initial risk requiring
attention PRN 21 and associated with the disposition of non-compliant products
also forms a very limited risk-PRN 18. The activities and causes of non-compliance
mismanagement and corrective actions result in a residual acceptable risk-PRN 18.

- The highest residual risk values correlate with the risk originally identified in the
human resource management activities and available infrastructure.

- The degree of detectability (D) of the residual risk is mostly in the range 3-6 (difficult
and extremely difficult to detect), probability of occurrence at most 1-3 (unlikely and
likely) and with varying severity of consequences-from significant to very serious.

The planning and implementation of risk mitigation measures are focused mainly
on the impact on significant risks, which require the implementation of immediate and
concrete measures. Risk mitigation measures include detailed control of any risk prevention
activities and control of the implementation of risk mitigation activities to the minimum
possible levels. The planning of measures is always related to the provision of resources
(financial, material and human), which are approved by the top management for risk
reduction. Table 1 shows that a number of risks with a risk rank have been identified
and assessed (PRN is greater than 200) as requiring immediate action. One of the most
significant risks is the acceptance of supplies of food contaminated with pathogenic mi-
croorganisms (moulds and bacteria). In many cases, when an organisation is unable to act
on real risks, it acts to transfer them to another food operator. For example, in many cases,
when batches of products of plant origin are inspected on entry, they are refused for storage
due to individual batch deliveries having unacceptable values for species and quantity of
micro-organisms. A decision is taken to return the delivery and not accept it for storage. In
this way, the given operator is released from the obligation to dispose of a supply with real
biological risk, but in the food chain the risk continues to exist, only the user responsible
for the risk is different. It is possible for another operator to accept it without being able to
identify it, during which time the risk may increase to unacceptable levels with values of
much greater severity of impact. There is risk avoidance and transfer.

In many cases, when the level of risk requires measures related to the termination of
the activity, then the operator himself is unable to cope or influence the risk. The perception
and implementation of actions are based on individual planning and focus on risk impact
at the industry or country level. These situations require the establishment of policies for
joint action in agrarian and food safety related to the impact of identified risks in the food
chain (for example: measures for preventive activities in the eastern fields of infection
and reduction of plant invasion, adaptive agricultural practices related to weed control,
fertilisation and use of species of adaptive plant varieties and their resistance to drought).
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Table 1. Risk assessment for the storage of food of plant origin.

No | Process/Activity| Nature of the Risk Risk Description D P S Initial Risk Risk Management Actions in PRN > 200 Reli;gll: al
Human Focusing on opening the possibility of concluding contracts
1 resource Appropriate staff Lack o.f s.t*?ff to carry out 2 6 3 36 with secondary vocational high schools for scholarships for 0
the activities
management students and subsequent employment of graduate students.
e Lack of staff with
Qualification and . . . .
competence competence and Job vacancies offering a package of additional social
2 P . qualifications for analysis of 3 6 15 opportunities (accommodation, child allowances and 18
(knowledge, skills .
and experience) delivered batches of foods food vouchers)
of plant origin
Lack of qualified staff for 1. Conducting periodic training of employees on
3 proper storage of goods 2 6 7 84 processes—by name and individually—for a specific activity. 0
according to food 2. Training (internally by the technologist) of hired workers
characteristics monitoring the storage parameters
Lack of qualified staff to
4 monitor products 2 1 3 3 - 0
and processes
- 1. Undertaking actions for concluding contracts for external
Lack. of quahﬁ.e d s.taff to suppliers for maintenance of the techno-supervisory facilities;
5 repair and maintain the 1 6 15 90 . . 0
e 2. Appointment of a technical person to ensure the
facilities in food stores . . .
maintenance of machinery and equipment
Lack of qualified personnel Concluding a contract with an external process
6 to perform hazard analysis 6 6 7 provider-external experts to perform hazard analysis and 54
and food safety subsequent verification of the applied control measures
risk assessment for hazards
1. Periodic assessment of the condition and preparation of a
defective list for repair or reconstruction of the material and
Buildines. storage Infrastructure that does not technical base of the premises.
Available &S, & meet the safety 2. Preparation of quantitative accounts for each room related
7 . capacities and . 1 3 40 60 . . 0
infrastructure facilities requirements for storage of to repair and reconstruction.
foods of plant origin 3. Revision of the architectural plans and planning of the
entrance for the warehouse according to the flow of
the processes
Lack of fluidity in the built
infrastructure for carrying
out the activities (receiving
8 unloading, storage 1 3 7 1 ) 0

capacities, buffer zones,
dryers and commercial
bunkers/warehouses
for expedition)
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Table 1. Cont.

No | Process/Activity| Nature of the Risk Risk Description P S Initial Risk Risk Management Actions in PRN > 200 S Reli?sil': al
Facilities and
9 equipment for_ Deprecmfed facilities 6 3 54 ) 0 0
internal handling of and equipment.
accepted deliveries
Emergency shutdown of Implementation of corrective actions to eliminate the accident
10 - . 6 15 o . s 15 45
machinery and equipment and subsequent monitoring of the operation of the facilities
. Informing the electricity supplier and to eliminate the
Interruption of the power . . .
11 supply of the warehouse 3 7 63 reasons for interruption of the power supply of the base (if 0
PPy the causal ones are in the electricity transmission network).
Lack of spare parts and Purchase and maintenance of minimum stocks of spare parts.
12 poor planning of their 6 40 Budget planning for the new calendar period for financing 7 8
current advance purchase the purchase of priority spare parts
Lack of funds for the | Impossibility to determine
purchase of the specification . . .
13 Iaboratory equipment | (parameters) of 10 7 Inspection of equipment for express analysis 0
and tools delivered /stored food
Lack of built-in 1. Acceptance of the optimal amount of food for storage in
14 equipment for Failure to properly store 3 15 the storage capacities according to their capabilities. 0
ventilation and the goods 2. Preparation of a Bill of Materials (BoM) and design project
aspiration for proper ventilation of the warehouses.
Danger of wetting of .
. 1. Investments for sewage disposal.
15 Inability of t.he sewer handled/storgd ffmd and 3 15 2. Periodic inspection of the drainage system and the effect of 15 45
to absorb rainwater subsequent rejection of the . .
- . . . its cleaning
product-microbiological risk
Contamination /Insemination 1. Preliminary good mechanical cleaning gf empty storage
: tanks and subsequent control of the cleaning effect.
Presence of organic of batches of newly -, . . A
. 2. Disinfection of empty containers and facilities.
wastes generated received food from ) . .
16 . . 6 15 3. Confirmation of readiness to accommodate new batches of 15 8
during storage and available waste as a result -
. : grain for subsequent storage.
movement of poor mechanical cleaning .
e 4. Analysis of the reasons for the presence of the generated
of storage facilities
waste-personnel, rules, control and management of waste
Secondary infection with 1. Immediate removal of waste from the warehouse.
17 storage er}llemies 6 7 2. Disinfection of the affected areas and facilities. 7 21
8 3. Check the effect of cleaning and disinfection.
Purchase and Lack of financial Impossibility to purchase
18 | selection of resources the necessary quantities of 3 7 21 -
suppliers for purchase raw materials
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Table 1. Cont.

No | Process/Activity| Nature of the Risk Risk Description P S Initial Risk Risk Management Actions in PRN > 200 Reli?sil': al
Delivery and . L Delay/inability to form Scheduling deliveries and supplier verification
19 incoming control Delays in deliveries homogeneous batches 3 15 (reason analysis)
Lack of Impossibility for
20 accompanying identification and 3 3 o7 Application of the rules for incoming control and submission
documents and - . of documents
documents of origin traceability of the delivery.
. Mixing of different supplies
Deliveries of raw .
materials that do not and transf?r of hazards in Enhanced control of each delivery and control of the total
the formation of batches . . .. .
21 meet the agreed intended for 3 15 batch (from the findings may require additional cleaning
conditions in terms of . iologi before storage)
uality indicators storage-microbiological
a and risk
Receiving small Increasing the
supph.es of bulk raw mlcroblp log.lcal. 1. Purchase of measuring equipment for preventive control of
materials from contamination in the .
. . mould (instrumental method).
22 various formation of common 6 15 . . . 0
. e . . 2. Inspection of lots before delivery-on site at the
suppliers.Inability to | batches of supplies with manufacturer/supplier-express analysis
form a homogeneous | different humidity content :
batch in storage. in foods of plant origin.
Possible ingestion of plant 1. Identification of the degree of infection.
Determining the mgest par 2. Deciding whether the delivery will be accepted.
. foods with a high potential .. - -
presence of live for emergence and 3. Decision for application of chemical methods for
23 infection in the develo rient of live 10 40 elimination of live infection; 0
supplied plant inf P . 4. Determination of the method of chemical treatment in
. estation during . .
raw materials subsequent storase order to reduce the residual amounts of plant protection
! 8¢ products in the treated goods.
Delivery of storage
batches 1. Quarantine of the delivered quantities of plant foods until
. . Occurrence of unacceptable ) . .
contamina-ted with biological and chemical the amount of contaminants is established.
24 phytopatho-genic h gicatanc ¢ 3 40 2. Determination of the amount of contaminants by external 21
. . azards with high health
microorganisms and risk for the food chain laboratory analyses.
chemical 3. Disposal of separated batches or destruction.
contami-nants
Increasing the temperature 1. Control by the technologist of the periodicity and the type
Lack of adequate and humidity of stored of the registered data from the monitoring of the
25 Storage of food control of st?)ra o foods-increasing the 6 15 storage conditions. 7
of plant origin arameters & contamination with 2. Designation of persons responsible for monitoring and
P microorganisms (bacteria control of temperatures and their correction.
and moulds) 3. Training of staff engaged in control functions
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Table 1. Cont.

No | Process/Activity| Nature of the Risk Risk Description D S Initial Risk Risk Management Actions in PRN > 200 ReI:‘sil': al
1. Carrying out emergency ventilation and drying of
2% Significant increase in the 3 15 infested goods. 1
population of storage pests 2. Perform fumigation and control the residual amounts of
chemical contaminants.
Increased microbiological 1. Pre-treatment and drying.
27 contamination due to high 6 15 2. Carrying out chemical treatment—disinfection 9
humidity content or fumigation.
8 Ineffective pest Presence of lifelong 3 15 1. Reprocessing and subsequent control.
control measures infection (biological hazard) 2. Pest monitoring and analysis of monitoring cards
Presence of pesticide .
8 N 1. Separation of lots.
29 residues affecting plant 10 15 . . . .
2. Concluding a contract for sale to industrial productions.
stocks safety
Sale of batches of . Providing a product with
stored products with .
30 . . compromised safety to the 2 15 30 - 0
impaired safety from . .
. next in the supply chain
improper storage
Transport of plant s
31 Expedition foods by unfit Secondary contamination 1 7 42 - 0
. of batches
food vehicles
Increase the cost of
2 disposing qf Possible return of shipped 6 7 21 ) 18
non-compliant products by the customer
products
Improper company
33 management and lack Fallure. to achieve 3 3 27 ) 0
of commit-ment of strategic goals
manage-ment
Management Establishment of 1. Conduct an occasional audit of the credibility processes
34 commgitment non-compliance with the 6 15 90 for safety 0
food safety targets 2. Analysis of the results and identification of the reasons
Slowdown in growth and
35 performance indicators of 2 7 42 - 0
the company
Unwanted and untimely
36 changes FSMS 2 3 18 ) 0
FSEM is inadequate to the
37 needs of the organisation 3 7 63 - 0
and customers
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Table 1. Cont.

No | Process/Activity| Nature of the Risk Risk Description S Initial Risk Risk Management Actions in PRN > 200 Re[i;gltl al
The decisions of the
38 management are not 7 21 - 0
implemented
39 Fa}lurfe to achieve audit 3 6 } 0
objectives
Wrong audit results as a
40 | Internal audits resul.t Qf incorrect sampling 7 126 Involvement of external qualified auditors to participate in 0
or misinterpretation the audit
of results
41 Lack or shortage of Impossibility to perform the 7 63 ] 0
audit team available audit correctly
Incorrect formulation . .
and admission of Admission of omissions
42 technical and factual .and lack ° f objective 3 9 - 0
errors during information from the
the audit conducted audit of FSMS
Lack of access to the Obstruction of the
43 full set of documents | possibility of inspecting 7 21 - 0
at the place of use products and processes
Managfemer}t. of The reasons for the bility of . 1. Conduct a non-compliance analysis and identify the causes.
44 unconformities | . 1 formity have Possibility of restoring 7 126 2. Senior management shall devote resources to prevent 18
and corrective ol the inconformity ) 8 . P
actions not been eliminated recurrence of non-compliance
Lack or shortage of
45 Continuous information to correct, 3 18 ) 0
improvement prevent or reduce
side effects
46 Incorrect risk Existence of risks that have 7 126 Assess the identified risks, whether they are of concern to be
identification not been assessed included in the assessment
Risk and . Incorre.ctly ImpOSS}b}hty of Determining the consequence and strength of the impact of
47 | opportunity determined causes determining adequate 15 135 R R .
: . this risk-calculating financial losses
assess-ment of risks measures for their control
T.he presence Of. ﬂ.l? The risk identification
risk or the possibility .
48 . system is not 7 42 - 0
of its occurrence has reliable enough
not been identified &
Ineffective risk The risks are not controlled
49 or the implemented actions 7 63 - 0

management actions

are ineffective
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Many of the assessed risks (see Table 1) are critical and are defined as risks from
the activities of the organisation, i.e., these can be identified as organisational risks. The
same can be assumed to have occurred within the organisation and are directly linked to
the storage processes of the products of plant origin. In case of these risks (e.g., increase
of live contamination and amount of mycotoxins in case of disturbed parameters and
storage conditions), immediate action is taken to mitigate the risk. The development
and implementation of control for risk prevention, detection or correction (regulation) of
the causes of risk are most often planned interventions (e.g., drying, chemical treatment
during storage in live infection, ventilation under appropriate conditions-low humidity
and temperature). The control over the effective implementation of these measures is
aimed at minimizing the risk. The goal is to achieve the maximum effect in reducing live
infection, which has been identified as a hazard with a real biological risk of mycotoxins.
The achieved effect after the implementation of the planned measures is closely monitored.
Quantitative determination of the effect of the impact is achieved by re-assessment of the
risk, i.e., quantitative measurement of residual risk (PRN 2). If the residual risk values are
in the range that requires monitoring actions, it is necessary to apply follow-up mechanisms
to monitor this residual risk. As a result, this means that the residual risk is managed
and its follow-up is included in the scope of the FSMS to be managed. If the residual risk
after reassessment is within the range requiring immediate action, in this situation the
organisation shall take extraordinary action to address that risk (including the destruction
of batches for which the biological risk has been identified and which pose a risk for the
health of consumers during implementation for further processing).

Of particular importance for the adequate identification and assessment of all specific
risks to the activities of the organisation is the shortage or complete absence of qualified and
experienced staff. Risk management actions often involve outsourcing or service providers.
In any case, if there are no qualified staff, including staff engaged in the implementation
and control of the main activities for the storage of plant foods, he himself may pose a risk
of recurrence of already mastered risks in the direction of much more high degree of impact
and criticality of the consequences. In this situation, for the risks of a critical nature, the
measures taken are related to the termination of the company’s activities. Other situations
related to the emergence of critical risks, which result in the cessation of the activities of
the organisation is the emergence of epidemiological situations related to the seizure and
destruction of products prescribed as measures by the executive agencies.

4. Discussion and Conclusions

The application of the approaches set out in the established international standards
creates conditions for the development of a modern safety management system at both
operational level (including the regulated HACCP specification) and organisational level.
Through a modern HACCP system for the storage of plant commodities, which combines
international safety requirements and the requirements of national legislation, conditions
are provided for the identification, assessment and management of all manifested risks
directly affecting the health of consumers.

During the study, the extent of the impact of the measures implemented aimed at
minimising or controlling the assessed risks were not identified. These points could
represent future lines of research such as to derive quantitative results from this:

- How the implementation of new technological practices or new technological equip-
ment in the production processes of storage will achieve and regulate the storage
temperature of goods of plant origin to reduce the intensity of development of hazards
of biological origin?

- How will the regulation of the large number of suppliers of small batches and hetero-
geneous quality improve the quality performance of raw materials in practice?

- The introduction of rapid methods for the implementation of incoming control of sup-
plied raw materials are just some of the important points to investigate for companies
with operating FSMS in the agri-food sector.
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Due to the importance of FSMS within safety and supply chain management schemes
in the agri-food sector, another possible line of inquiry is to investigate and quantify the
effectiveness of high-risk processes on both the company’s operations and the products
it produces.

By defining the scope and impact of the food safety management systems set as a
regulatory requirement, as well as the specific features of its individual elements, objective
evidence for ensuring safety can be investigated and derived.

This study attempts to identify opportunities for applying modern approaches and
methods to improve the functioning of food safety management systems under specific
conditions, namely the storage of plant commodities, by applying the requirements of
the latest editions of international food safety management standards. Adopting the
approaches in a documented modern safety management system creates opportunities to
manage, at an operational level, identified hazards (through analysis and assessment) and,
at an organisational level, the resulting risks associated with impacts on consumer health.

The quantitative results obtained from the risk analysis and assessment are the basis
for planning events and activities that can be used as a basis for introducing additional
approaches related to securing and controlling risks at organisational level to ensure and
ensure the safety of the food supply. Specific organisational and technological activities
and actions shall be planned in order to achieve an impact in terms of improvement of
product properties and control of the correct functioning of the processes for the storage of
plant commodities.

The introduction of practices related to the monitoring and measurement of each of
the assessed risks individually provides the framework for systematic risk management
concerning the safety of stored plant commodities.

As the system is documented and implemented, the focus is on identifying the in-
terrelated processes as a single system for the effective and efficient operation of each
organisation’s activities towards achieving its policy and objectives.

Through the establishment and implementation of a modern food safety management
system in the agri-food production, the prerequisites for achieving the following results
are created:

- Preventive controls are being implemented, focusing on the re-elimination of hazards
or their reduction to tolerable limits on the one hand, and taking measures to influence
the risk before the release of plant commodities into segments of the food chain;

- Applying scientific and technological knowledge through risk analysis and assessment
methods at the organisational level, as well as hazard analysis on product at the
operational level related to plant commodity storage processes;

- A functioning and continuously verified system allow risks to be minimised, with
actions aimed at protecting consumer health;

- Creating confidence and certainty on the part of the consumer that their requirements
and preferences have been achieved, and increases their trust in the organisation;

- The effective operation of an independently assessed and recognised system allows
companies to protect themselves from the impact of the surrounding environment
and successfully position themselves in the market by demonstrating a willingness to
meet the expectations and requirements of all stakeholders;

- Efficient use of inputs as preventive measures to manage assessed risks are aimed at
reducing the cost of responding to non-conformities related to the safety of manufac-
tured products;

- Conditions are created for the performance of activities and processes in a con-
trolled environment;

- The system provides the company with the framework and evidence required to
produce safe food as a participant in the food chain;

- Having a modern safety management system in place allows for more effective,
regulated (government) control and efficient implementation of dynamically changing
national and global requirements.
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The presented model of food safety management system is a sequence of well-planned
organisational and technological activities and actions aimed at product parameters and
identified processes. By introducing practices related to analysis, measurement and im-
provement, risk management determined by the impact of various circumstances in a
specific and dynamic work environment is ensured.

The requirements of the established world standards and the growing normative
requirements of the European Union are accumulated and united through a food safety
management system. The documentation of the system emphasizes the identification of
interconnected processes as a single system that contributes to the effective and efficient
operation of each organisation to achieve its policies and objectives. The references and
requirements set out in the ISO 22000:2018 standard can be applied as a model for plan-
ning, management, verification and improvement of processes, and not only as standards
allowing certification.
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