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ABSTRACT 
Purpose- Quality activities should include all product life processes, starting from the determination of customers' demands and prejudi ce s t o 
the service activities provided to customers. By integrating quality-oriented practices, conducting FMEA, and employing Paret o anal ysi s, t he 
research aims to enhance the system's reliability, efficiency, and overall performance. This, in turn, can lead to improved customer satisfaction ,  
reduced costs, increased productivity, and a more sustainable and successful operation in the packaging department. 
Methodology- In order to keep up with the rapidly developing technology, to be open to innovations with developing technologies, to be in  an  
advantageous position against competitors and ultimately to satisfy customers and fulfil their satisfaction; it is necessary to meet the demands 
and needs of customers without error and at low cost.  Failure Modes and Effect Analysis is applied to provide the sustainability of the 
production system without the failures. This study focuses on failure analysis, defining failure modes, and conducting error prevention  st udi es 
within the context of businesses. The aim is to achieve zero failure and zero error by implementi ng e ffe c ti ve  pre vent i on  t ec hn ique s.  By 
identifying the root causes of failures and errors, businesses can develop strategies and procedures to prevent them from occurring in the  fi rst 
place. This proactive approach helps ensure a higher level of quality, reliability, and customer satisfaction. By emphasizing the i mp ort ance of 
error and failure prevention, businesses can strive for continuous improvement, minimize disruptions in the production system, re duce  c ost s 
associated with rework or product recalls, and maintain a strong competitive position. Implementing zero failure-error and zero  error -fai l ure 
prevention techniques is crucial for sustaining a reliable and efficient production system. 
Findings- This research shows that quality is a science that people meet in reality, not simply a theoretical concept. Al l organ izat i ons i n  t he 
universe should take their quality management systems one step further with their approach to quality processes. In thi s context, the concept of 
zero failure-error in production or service lines has become important. By applying FMEA and considering sustainability aspects, t he rese arch  
aims to enhance the manufacturing process, minimize risks and failures, and contribute to sustainable practices in the food industry. 
Conclusion- The mentioned sample study on Failure Modes and Effects Analysis (FMEA) in food packaging within the production department of 
a food sector enterprise in the Marmara region highlights the importance of preventing possib l e fai lure mode s and  t hei r  im pact  o n t he 
sustainability of production. One key aspect emphasized in the study is the potential reduction of food and packagi ng wast e  by mi ni mi zing 

packaging or substituting oil-based materials with renewable resources. By utilizing environmentally friendly food packaging, various advantages 
can be achieved, including a decrease in food loss and waste, as well as a reduction in the negative environme nt al i mpac t assoc i at ed  wit h 
managing packaging materials and waste. To accomplish this, it is crucial to address food demands throughout the entire food supply chain, with 
particular attention to transportation and consumption stages. In order to optimize the sustainability of food and packaging systems as a whole, 
it is necessary to consider the product and its packaging as an integrated system. By applying FMEA and considering the potential failure mode s 
in food packaging, the study aims to identify areas for improvement and implement measures that enhance sust ainab il it y t hroughout t he 
production process.  
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1. INTRODUCTION   

Sustainable manufacturing and production are essential for a nation's population.  These concepts are crucial for ensuring the 
well-being of both present and future generations. By adopting sustainable practices, businesses aim to meet the needs of 

individuals and families while minimizing the adverse environmental and social impacts associated with their operations.  The 
goal of this system is to offer better and higher-quality choices for meeting individual and family needs while minimizing the 
negative ecological and social repercussions of failures and defects. the objective of sustainable manufacturing and production 
is to provide improved and higher-quality choices that meet individual and family needs while minimizing negative ecological 
and social impacts. By adopting sustainable practices, businesses can contribute to a more sustainable future for all.  

Failure Modes and Effects Analysis (FMEA) uses a Risk Priority Number (RPN) to assess and prioritize failures. This number is a 

combination of factors such as the severity, probability, and detectability of failures. As a result of the FMEA, the RPN values of 
potential failures are determined and listed in order of priority. It analyzes what type of failure each potential failure is and what 
effects this failure can cause. For example, a failure may affect product quality, cause delays in the production process or 

negatively impact customer satisfaction. As a result of FMEA, the type of each failure and its  possible effects are determined. 
The FMEA recommends preventive or corrective actions to be taken to avoid or reduce potential failures. These actions can 
reduce the likelihood of failures occurring or minimize their effects. FMEA identifies the recommended actions and their 
effectiveness for each potential failure. FMEA results reveal weak points in business processes and opportunities for 
improvement. The analysis of potential failures helps to identify the strengths and weaknesses of processes. This information 

ensures that necessary adjustments are made in business processes and processes are made more reliable. FMEA results help 
businesses identify errors and risks, take preventive actions, and improve their processes. These results are an important 
resource for businesses to improve product and process quality, reduce costs, ensure customer satisfaction and meet safety 
standards (Bektaş, 2007; Canbolat, 2008; Chin et al., 2009; Xiao et al., 2011; Su et al., 2012; Aydan and Kaya, 2017) . 

In the mentioned research, FMEA is presented as a preventive approach to identify and analyze failure modes in food packaging 
for the purpose of ensuring sustainability in production. The study explores various aspects related to failure definitions, types, 

and investigations within the context of an enterprise operating in the food industry. By conducting a representative 
investigation into process failure types and performing impact analysis, the study aims to proactively prevent potential failure 
modes in food packaging. This is specifically focused on the production department of the organization in the Marmara region. 

The objective is to enhance the sustainability of production by addressing and mitigating potential failures that could negatively 
impact the quality, safety, and efficiency of food packaging processes. Through the implementation of FMEA, the research aims 
to identify and understand the failure modes that may occur in food packaging, evaluate their potential effects, and develop 
preventive measures to minimize or eliminate their occurrence. By taking a proactive approach to identify and address potentia l  
failure modes, the study seeks to enhance the overall sustainability of production processes within the food industry, 
particularly in relation to food packaging. The research underscores the significance of failure analysis and prevention in the 
context of food packaging, highlighting its importance for ensuring sustainable production practices in the examined enterprise. 

The objective of this research is to explore the risk variables associated with significant production arrangements in the regular 
operating of the production and processing system. The goal of this work was to provide a grading system for food packaging 

that would take into account three important aspects of sustainability: materials, functionality, and post-use destiny.  

The research aims to introduce improvements that can aid in the management and control of processing phases, specifically in 

the packaging department, and enhance the performance of the proposed system. The study focuses on conducting a 
comprehensive evaluation of operating systems, considering adverse environmental conditions, contam ination risks, and 
potential flaws. To analyze failure modes and their effects, the research utilizes a quality-oriented approach, particularly 
employing the Failure Mode and Effects Analysis (FMEA) methodology. This method allows for the identification and 
prioritization of relevant elements or factors that may lead to failure or errors in operational production systems. Additionally, 
Pareto analysis is employed as a tool to identify the most critical and impactful factors contributing to failure modes. By utilizing  
this analysis technique, the study aims to effectively control and prevent potential failures and mistakes in the operational 

production systems. The overall objective of the research is to enhance the quality and performance of the system by 
addressing and mitigating potential failure modes. By implementing quality-oriented practices and utilizing analytical tools like 
FMEA and Pareto analysis, the study seeks to establish a more robust and reliable operational production system in the 

packaging department, thereby improving overall efficiency and minimizing the occurrence of failures and errors. 



 

Research Journal of Business and Management- RJBM (2021), 10(3), 134-151                                                                       Erdil, Erbiyik 

 

_____________________________________________________________________________________________________ 
 DOI: 10.17261/Pressacademia.2023.1810                                   136 

 
 

2. LITERATURE REVIEW  

2.1. Overview of the Concepts 

Any system preserves a comprehensive definition of sustainability, emphasizing the importance of preserving the natural 
environment, preventing distortions, avoiding strain on the supply chain, and minimizing resource waste. Sustainability is 
achieved when a system allows for the continuation of a certain ecology or continuity without overburdening the s upply chain 
or utilizing unnecessary resources. To ensure sustainability, it is crucial to strike a balance between environmental 
considerations, such as maintaining the Earth's carrying capacity, the financial aspect of providing a sufficient standard of living 
for all, and the societal and cultural imperative of developing political structures that align with individuals' desired value 
systems and empower them to have control over their circumstances. By integrating these elements, sustainable systems can 

be designed and implemented to meet present needs without compromising the ability of future generations to meet their ow n 
needs. It requires a holistic approach that considers environmental, economic, and social factors, taking into account the long -
term impacts and interdependencies among them. Sustainability is not just about preserving the natural environment; it also 
encompasses social and economic dimensions, striving for a harmonious balance that supports human well -being, social equity, 
and economic prosperity while respecting the limits of our planet's resources (Munasinghe, 1993; Hueting and Reijnders, 1998; 

Sezgin and Kalaman, 2008; Özkök and Gümüş, 2009). 

2.1.1.  Sustainability in Product Design and Manufacturing-Production Eco-Efficiency 

Emulating life's creativity consciously is a way to highlight some important points regarding sustainability and its connection to 
emulating life's creativity consciously. It is true that by aligning our actions and systems with the natural world, the chances of 

survival can be increased, and a sustainable future can be created. It consciously means drawing inspiration from the efficiency, 
adaptability, and regenerative capacity of natural systems. By understanding and incorporating these principles into our 
practices, more sustainable solutions could be developed. This includes designing products and systems that mimic the 
circularity and resilience found in nature. The example of Ricoh making copier machines more durable and moving towards a 
leasing model reflects the shift towards a more sustainable approach. By extending the useful life of their products, they reduce 
waste and resource consumption. This highlights the connection between business considerations and environmental impact, 
emphasizing the importance of finding ways to increase product value whi le minimizing environmental effects. Eco-efficiency, 

which focuses on optimizing resource use and reducing environmental impact, is indeed a crucial aspect of sustainability. By 
improving the efficiency of production processes, reducing waste, and utilizing renewable resources, businesses can enhance 
their eco-efficiency. In the context of production and manufacturing, sustainability should be a primary focus. This involves 
implementing sustainable practices in operation management systems, such as incorporating renewable energy sources, 
adopting circular economy principles, and optimizing resource utilization. Overall, by consciously emulating life's creativity and 

prioritizing sustainability in production and manufacturing, a more harmonious relationship between human activities and the 
environment could be created, ensuring a better future for generations to come (Munasinghe, 1993; Hueting and Reijnders, 

1998; Sezgin and Kalaman, 2008; Özkök and Gümüş, 2009); (i) Reducing the material content of products and services,  (ii) 
Reducing Energy Intensity (both in production and consumption); an example would be Whirlpool Energy Star refrigerators,  (iii) 
Reducing Toxic Distribution, (iv) Increasing Durability, (v) Increase Recyclability. 

2.1.2. Sustainable Packaging 

The world has the potential for producing sustainable packaging that is obtained, produced, transported, and recycled using 
non-polluting renewable energy sources. This type of packaging has minimal environmental impact and does not contribute to 

pollution. It is important to note that sustainable packaging can meet market performance and cost requirements without 
significant environmental costs. Packaging plays a crucial role in reducing food loss and waste (FLW) by protecting food from 
degradation. However, the manufacturing and disposal of food packaging can have negative environmental effects, including 

the unresolved issue of post-use plastic packaging and its associated health and ecotoxicology concerns. Despite the potential 
negative impacts, packaging for food can have indirect positive environmental effects by reducing FLW and enabling effective 

product distribution. The overall benefits of packaging in terms of product preservation and security may outweigh its direct 
harm to the environment. However, striking a balance between these positive and negative effects is essential for making 
informed decisions about packaging and minimizing its ecological footprint. The work of Wikström and Williams highlights the 

need to consider the trade-offs between product preservation, security, and environmental impact when evaluating packaging. 
The approach developed by Molina-Besch and Palsson assesses packaging systems based on criteria such as material 
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manufacturing, transportation, domestic use, and end-of-life. Ratings on a scale of 1 to 5 are assigned to measure 

improvements or changes in these criteria. While this approach was initially developed for a specific applicant, it may be 
challenging to extend it to other users. Additionally, it can be difficult to identify instances of underpackaging (insufficient 
packaging for the product's requirements) or overpackaging (excessive packaging) without compromising the necessary qualities 
of the food product. Overall, sustainable packaging has the potential to mitigate environmental impacts and contribute to the 
overall sustainability of the food industry. Striking a balance between packaging functionality, environmental considerations, 
and product requirements is crucial for making informed decisions and reducing the ecological footprint of packaging  (Wikström  
and Williams, 2010; Geyer et al., 2017; Guillard et al., 2018; Molina-Besch et al., 2018; Williams et al., 2020; Rahman et al., 2021; 

Ragusa et al., 2021; Coffigniez et al., 2021). 

Packaging indeed has a dual nature and can be viewed from two different perspectives. On one hand, there are concerns about 

its direct environmental effects, especially when the packaging design relies on materials  derived from fossil fuels and follow s  a  
linear, non-recyclable approach. This type of packaging contributes to resource depletion and generates waste that may persist 
in the environment for long periods. Existing standards only offer broad recommendations on how to measure packaging's 

ecological responsibility. The suggested paradigm identifies three sustainable components of food packaging, including 
circularity, packaging-related food losses and waste, and direct ecological effects of packaging. It offers a list of the most 
important environmental performance metrics and suggests specific methods for calculating each indicator. The framework is 
focused on the European Union's Circular Economy Package and the Product Environmental Footprint project. A technique to 
estimate the volume of food losses and waste attributable to packing has to be developed via further study (Wikström and 
Williams, 2010; Geyer et al., 2017; Pauer et al., 2019) . 

On the other hand, there is a perception among consumers that packaging-related waste has a greater negative impact on the 
environment compared to food waste. This perception stems from the fact that food is organic and biodegradable, whereas 
certain packaging materials, such as plastics, can persist in the environment for hundreds of years. Consumers are often more 

aware of the visible presence of packaging waste and its potential harm to ecosystems and wildlife. It is important to note that 
both food waste and packaging waste have environmental consequences, and a comprehensive approach is needed to address 

both issues. Minimizing food waste is essential to reduce the overall environm ental impact of the food sector, as it involves the 
efficient use of resources, such as water, energy, and agricultural land. Additionally, sustainable packaging solutions that 
prioritize recyclability, use renewable materials, and adopt a circular economy approach can help mitigate the negative 

environmental impacts associated with packaging. By shifting towards more sustainable packaging practices, such as reducing 
the use of single-use plastics, promoting recycling, and exploring innovative packaging materials, it is possible to find a balance 
between protecting the environment and ensuring the functional requirements of packaging for food products. This involves 
considering the entire life cycle of packaging, from sourcing materials to disposal, and adopting approaches that minimize waste 

generation, promote reuse, and facilitate recycling or composting. Education and awareness campaigns can also play a 
significant role in informing consumers about the environmental impacts of both food waste and packag ing waste. By promoting 
responsible consumption and waste reduction practices, individuals can contribute to a more sustainable approach to packaging 
and minimize its negative effects on the environment (Williams et al., 2012; Principato et al., 2015; opinions of the authors). 
Packaging plays a vital role in protecting perishable items, such as meat and dairy products, from spoilage, contamination, and 

damage. By providing a barrier against external factors like air, moisture, and microorganisms, packaging helps extend the shel f  
life of these products. This, in turn, reduces the likelihood of food waste occurring before the consumer has the opportunity to 
use or consume them. Furthermore, packaging provides important information such as expiration dates, nutritional content, 

and storage instructions, which can help consumers make informed decisions and optimize their food usage. Clear labeling and 
proper portioning can also contribute to reducing food waste by enabling consumers to manage quantities more effectively and 

prevent overbuying or excessive food preparation. While it is essential to consider the environmental impacts associated with 
packaging materials and waste, there can be an environmental justification for additional packaging when it comes to certa in 
food products. The added packaging can help maintain product quality, freshness, and safety, which in turn reduces the 

likelihood of food waste. It is worth noting that finding a balance is crucial. The goal should be to optimize packaging design and 
materials to minimize environmental impact while still providing the necessary protection and functionality for food products. 
This can involve exploring sustainable packaging options, such as recyclable or compostable materials, reducing excessive 
packaging, and optimizing packaging designs to minimize resource use. Overall, the role of packaging in reducing food waste 

should be acknowledged and considered alongside its environmental implications. Balancing the need for food protection and 
waste reduction with sustainable packaging practices is a key challenge that requires a holistic approach involving collaboration 
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between stakeholders throughout the supply chain. To maximize the positive environmental effects of packaging, it is important 

to consider the entire life cycle of the packaging, from material sourcing to disposal. Collaboration between stakeholders, 
including packaging designers, manufacturers, retailers, and consumers, is crucial in promoting sustainable packaging practices 
and driving positive environmental change across the food supply chain. By implementing sustainable packaging strategies, 
environmental impacts can be mitigated, waste can be reduced, and it can be worked towards a more environmentally 
responsible and resource-efficient food system (Heller et al., 2019; Wikström et al., 2019). 

Scientists are becoming more interested in packaging, which has recently been highlighted as a crucial component to solve the 
major problem of sustainable food consumption (Angellier-coussy et al., 2013; Licciardello, 2017). Packaging plays a crucial role 

in enhancing food quality and safety during storage by controlling gas and vapor exchanges with the external atmosphere. This 
control helps to prevent the development of food safety problems, such as food-borne illnesses and chemical contamination, 

and extends the shelf life of food. By utilizing packaging materials that are appropriately sized and tailored to the specific 
requirements of different types of food, significant advantages can be achieved in terms of minimizing food waste. Packaging 
helps to protect food from physical damage, microbial growth, and exposure to oxygen, moisture, and light, which can all 

contribute to food deterioration and spoilage. By providing a barrier against these factors, packaging helps to maintain the 
quality and freshness of food for a longer period. By extending the shelf life of food, packaging can have a positive impact on 
reducing food waste. When food is properly protected and preserved, it is less likely to spoil or become unsafe for consumption, 
resulting in lower levels of discarded food. This can help in minimizing the amount of food waste generated throughout the 
supply chain, from production to distribution and consumption. However, it is important to recognize that packaging should be 
designed and used in a sustainable and responsible manner. This involves considering the environmental impacts associated 
with packaging materials, optimizing packaging designs to minimize waste and resource use, and promoting recycling and 
proper disposal practices. By adopting a holistic approach to packaging, its benefits in reducing food waste can be maximized 
while minimizing its potential negative impacts on the environment. It is crucial to shift the perception of packaging from being 

viewed solely as an additional expense to recognizing its role as a valuable tool for waste reduction and food preservation. By 
understanding the benefits of properly designed and utilized packaging, it can be work towards a more sustainable and efficient 
food system that minimizes both food waste and environmental impact. (Matar et al., 2010; Angellier-coussy et al., 2013; 

Verghese et al., 2015). 

According to the EEA (2016), food supply chains contribute to a range of urgent environmental issues, including eutrophication, 

climate change, and biodiversity loss. The overall environmental impact of food supply chains is influenced by various factors, 
and the role of packaging in this impact is a topic of debate and ongoing research. Packaging can contribute to environmental 
issues through the generation of packaging waste, particularly when it is not properly managed or disposed of. Excessive 
packaging and the use of non-recyclable materials can lead to increased waste and resource depletion. To address these 

concerns, regulations and laws have been enacted in many regions to promote packaging waste reduction, recycling, and the 
use of more sustainable materials. On the other hand, packaging also plays a crucial role in protecting and preserving food, 
which can help reduce food waste and associated environmental impacts. The prevention of food waste through proper 
packaging can contribute to the conservation of resources, such as water, energy, and land, that are used in food production. 
Packaging can also enable efficient transportation, improving supply chain logistics and reducing greenhouse gas emissions. To 

achieve sustainable food supply chains, it is essential to adopt a holistic approach that considers the entire life cycle of 
packaging, from material sourcing and production to end-of-life disposal. This involves designing packaging with sustainable 
materials, optimizing packaging sizes and configurations to minimize waste, promoting recycling and reuse, and exploring 

innovative solutions such as biodegradable or compostable packaging. Furthermore, efforts to reduce the environmental impact 
of food supply chains should not solely focus on packaging, but also address other critical areas, including agricultural practices, 

transportation, energy use, and waste management. A comprehensive and integrated approach is necessary to achieve a more 
sustainable and environmentally responsible food system. Continued research, innovation, and collaboration among 
stakeholders are crucial in finding the right balance between packaging's role in food preservation and its environmental impact  

(Tencati et al., 2016; Beitzen-Heineke et al., 2017; Tua et al., 2017). By minimizing food waste, packaging contributes to resource 
conservation, as the resources invested in food production, including water, energy, and agricultural inputs, are not wasted in 
vain. It also helps to reduce the environmental impact associated with food production, such as land use, greenhouse gas 
emissions, and water pollution. However, it is important to strike a balance between the benefits of packaging in reducing food 

waste and its potential environmental impact. Sustainable packaging practices should be encouraged, such as using recyclable 
or compostable materials, optimizing packaging sizes to minimize material use and promoting recycling and proper waste 
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management. By considering the full life cycle of packaging and adopting sustainable practices, the environmental advantages of 

packaging in reducing food waste can be maximized while minimizing any negative effects (Williams et al., 2008; Bertoluci et al . ,  
2014; Verghese et al., 2015). According to numerous studies (Büsser and Jungbluth 2009; Wikström and Williams 2010; Silvenius 
et al., 2013), the supplementary ecological impact of packaging has a bigger proportional influence on many food supply chains 
than its direct ecological impact. The manufacturing and end-of-life stages of packaging can have negative environmental 
impacts. The production of packaging materials often involves the extraction of raw materials, energ y consumption, and the 
release of greenhouse gas emissions. Additionally, certain manufacturing processes may generate waste and pollutants that can 
harm the environment if not properly managed. Furthermore, the disposal or management of packaging waste at the end of its 

life can contribute to environmental pollution and resource depletion. Improperly disposed packaging, such as plastic waste 
ending up in oceans or landfills, can have detrimental effects on ecosystems, wildlife, and marine life. Inadequate recycling 
infrastructure and practices can also result in the inefficient use of resources and the loss of valuable materials. 

2.1.3. Sustainable Packaging Coalition 

The mission of the Coalition for Sustainable Packaging is to develop and express a strong, positive environmental perspective for 
packaging and promote new, useful packaging products and systems that, via supply chain cooperation, advance both economic 
and environmental well-being. Throughout its life cycle, sustainable packaging is advantageous, secure, and healthy for people 
and organizations. It is obtained, produced, shipped, and regenerated utilizing renewable energy, and it satisfies market 
standards for performance and cost. The usage of recyclable or renewable resources is maximized under this definition. It is 

created using materials that are safe in all likely end-of-life scenarios utilizing clean production technology and industry best 
practices. In addition to being physically constructed to maximize the use of resources and energy, it also efficiently recovers 
and uses waste products in industrial and/or commercial cradle-to-cradle cycles.  The layout and construction of the package 
have a big impact on how long a food product will stay fresh. To protect product efficacy and integrity throughout transit and 
storage, the proper packaging supplies and techniques are selected. The packaging of a product acts as its outside appearance 
and is usually the only way for buyers to view the item prior to making an investment. Therefore, in a cutthroat market, 
packaging that is distinctive or unusual may boost sales. The packaging may be designed to enhance the product's reputation 

and/or distinguish it from rival brands. For example, larger labels could be used to accommodate ingredients. Packaging keeps  
food confined and safeguards it as it moves through the supply chain to the customer (Lewis et al., 2010; Lewis, 2012). 

Protection, which includes preventing breakage, spoilage, and contamination; promotion, which includes outlining the 
characteristics of the product, components, and advertising; information, which includes identifying the item, getting ready, and 
end-of-life management; simplicity, which includes getting ready and portioning; utilization and handling, which involves 

supplying for transportation and retailing; and minimizing waste, which includes lengthening shelf-life. 

One of the most crucial aspects of logistics is packaging since it makes it possible for the good to be (Jantzen and Alexander, 
1987; Prendergast, 1995): (i) Contained and safeguarded: The package shields both the product and the environment from 
harm. (ii) Apportioned: Packaging makes it possible to scale back industrial production's output to sizes that are manageable for 
different intermediaries and customers. (iii) Unitized: This improves materials handling by allowing many shipments to be 
handled simultaneously. (iv) Communicated: The package communicates with multiple channel participants. Packaging impacts 
logistics, but logistics also affects package since the visual appeal of the packaging will be  greatly influenced by the system of 

distribution. 

Equipment utilized for material handling during the distribution channel has an impact on packaging. Particularly, the package 
might need to be resilient to the pressures involved in mechanical or manual movement as well as flexible to relevant handling 
tools. Storage methods and facilities that are employed through the distribution channel have an impact on packaging. For 

example, the packaging must allow for order picking, allow for inspection, and protect the goods from any potential 
environmental threats (rodents, moisture, etc.) in the storage space. Selecting the package material and design that most 
effectively satisfies conflicting objectives regarding product qualities, marketing implications (including distribution needs and 
customer wants), ecological and waste management challenges, and expense is the key to effective packaging. In addition to 
being challenging, balancing numerous variables necessitates a unique analysis for each product, taking into account things like 
the features of the material used for packaging, the type of food to be packaged, potential food/package relationships, the 
target market, desired shelf-life, environmental surroundings during transportation and storage, final use of the product, 

eventual package disposal, and costs associated with the package throughout the production process. Some of these variables 
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are interconnected; for instance, the kind of food being consumed, and the material's characteristics affect the interactions 

between food and package throughout storing (Fellows and Axtell, 2002; Golan et al., 2004). 

3. FAILURE MODES AND EFFECT ANALYSIS 

Failure Modes and Effect Analysis (FMEA) is a system that segregates and compartmentalizes error possibilities and 
commonalities in order to identify possible error types and to upgrade the product. If we need to base the success of this system 
on a few things, these are the identification of errors in the same sector or in events experienced in the past. As a result of the 
errors and analyzes that have been made or detected, these errors can be removed from the system with the least effort and 

financial loss. As it can be deducted from this explanation, this analysis simultaneously reduces the financial loss of the business  
or sector and contributes to product upgrading. The purpose of this structure is to prevent possible bad consequences as well as 

to prevent loss of life and property. To give an example of this situation, an airline company should check its aircraft before 
flying so that there is no problem during the flight, let's say that the plane malfunctioned in the air and crashed. As a result, 
there were casualties and property losses, first of all, the brand reliability of the airline company, the brand name is damaged, 

maybe it may even go bankrupt after a while. FMEA is the step that can analyze all the negativities that may occur before and 
during production and while the product is delivered to the customer and enable us to take precautions and prevent them at 
best before encountering these negativities. This analysis is especially important in the production of products such as airplanes, 
cars, construction vehicles, which can cost human life, and its emergence is thanks to these products. The slightest mistake in 
these sectors can cause countless people to die and the company to be sued. Accurate risk analysis and potential error 

predictions are useful not only in these sectors but also in everyday products such as clothing and cosmetics (Chin et al., 2009; 
Xiao et al., 2011; Su et al., 2012). 

 3.1. Types of Failures 

Types of Failures of   a system are listed as below (Baysal and Canıyılmaz, 2002; Eryürek and Tanyaş, 2003; Aydan and Kaya, 
2017; Çevik and Aran, 2022; İnce, 2023); 

Design Failures: As mentioned in the introduction, the glasses example is the product of a design error. Design errors, as 
explained in the example were presented in the introduction, and also the type of errors was defined in order to prevent the 
negativity that may occur before the production phase. Let's take a technology company as another example. A new product 

can be added to a line of headphones renowned for their sound quality. 

System Failures: It investigates the problems that may occur in the functioning of the entire system and processes, including 
before and after the design, production, and post-production of the product, that is, in all processes from the production of the 
product to the arrival of the product in the hands of the customer. As a result of the research, it categorizes a nd systematizes 

the types of errors that may occur. It handles the system in a holistic way by testing their communication with each other, not 
piece by piece.  

Service Failures: Service failures can be briefly said to be the disruptions that may occur in the process of the product from 
production until it reaches the customer's hands. This is not only in terms of transportation, but also if the product is faulty or 

damaged during the preparation phase before the product arrives, it belongs to this type of error. 

Process Failures: In this type of failure, the types of failures are examined exactly that can occur in the production process. 
Although it is one of the most critical failures among the failure types in my opinion, it is important that it is the emergence 
stage of a product. A defective or unusable product, a product that is problematic in design but not possible to manufacture, will 
not mean anything if it is successful in other stages. No one wants to use a water bottle whose cap won't close or a keyboard 

that is difficult to press. 

 3.2. Identification of Failure Causes and Results 

After categorizing the types of failures, it is identified in the first stage, the causes of the problems that it may be encountered in 

these categories are examined. For example, if the cause of an failures are considered in the assembly stage, one of the reasons  
for a failure that a package is not fully sealed may be that the machine that does this work does not apply enough pressure. In 
fact, the primary cause may be that the adhesive applied to the packaging is not strong enough. The causes of these types of 

failures are investigated by dividing them into error types. The probability of the finding causes are calculated due to the course 

of production. It can be evaluated numerically between 1 and 10 or as low, medium, high probability. For example, the 
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probability of a small-scale explosion in a chemical work is relatively high, while the probability of a large-scale explosion is 

lower. Although it is difficult to demonstrate these with numerical data, it is possible. Determining the probable causes and 
consequences is another criterion. This is also called knowability Types of Failures of   a system are listed as below (Baysal and 

Canıyılmaz, 2002; Eryürek and Tanyaş, 2003; Aydan and Kaya, 2017;  Çevik and Aran, 2022; İnce, 2023). 

3.3. Effect Analysis 

The effects of the identified failures anf the process of Failure Modes and Effects Analysis (FMEA) are presented together with 
the varieties to which they belong. During the analysis, the effects of identified failures are carefully examined, and their 

severity is assessed to prioritize the risks associated with each failure mode. By considering the probability of failure, 
detectability of the failure, and impact severity, a Risk Priority Number (RPN) is calculated for each failure mode.  The RPN serves  

as a quantitative measure of the risk associated with each failure. The higher the RPN, the greater the attention and priority it 
should receive in terms of preventive measures. By focusing on failure modes with high RPN scores, the expert team conducting  
the FMEA can develop preventive scenarios to mitigate or eliminate those failures. These scenarios are designed to address the 

root causes and reduce the probability of occurrence, enhance detectability, and minimize the impact severity.  After 
implementing the preventive measures, the impact of these actions should be evaluated by recalculating the RPN scores. This 
allows for a comparison between the initial RPN scores and the scores considering the effectiveness of the preventive measures. 
The objective is to observe a reduction in the RPN scores, indicating that the implemented measures have effectively reduced 
the risks associated with the identified failures. By following this iterative process of analyzing failures, creating preventive 

scenarios, and evaluating their impact, businesses can continuously improve their systems, reduce risks, and enhance the overall 
performance and quality of their operations. (Baysal and Canıyılmaz, 2002; Eryürek  and Tanyaş, 2003; Aydan and Kaya, 2017;  

Çevik and Aran, 2022; İnce, 2023). 

3.4. Benefits of Failure Types and Effects Analysis 

The information and experience provided by this analysis guides the stages of product construction, such as making 
improvements, changing product parts and re-evaluating their quality. In a way, it  can be said that it manages, changes and 

improves each stage (Baraçlı, 1998; Yılmaz, 2000; Franceschini et al., 2001; Baysal and Canıyılmaz, 2002; Eryürek  and Tanyaş, 
2003; Pillay and Wang , 2003;  Chin et al., 2009).  

▪ It determines how to make excess hazardous materials less hazardous  
▪ Shows the results of a change in the product or process 
▪ Helps us choose the easiest and least costly way  
▪ Competition in the market strengthens our hand 

▪ It helps us to increase our rate of development 
▪ Contributes to the protection of the company or the place of the company in the sector and the image of the name  
▪ Ensures systematic work and safe systematic work  
▪ Minimizes the company's responsibility for the product 
▪ Gains customer appreciation 

▪ Identifies the limits and effects of control phases 
▪ Minimizes buyer dissatisfaction and complaints 

Challenges of Analyzing Failure Modes and Effects: The biggest problems and obstacles that encounter in this situation derive 
from the fact that there is no prior experience; otherwise, if experience has accrued, implementing this system would be even  
more challenging. One of the challenges of this approach in complicated systems is the high cost of the recommendations it 

discovers for failures (Baraçlı, 1998; Yılmaz, 2000; Pillay and Wang, 2003; Bektaş, 2007; Canbolat, 2008; Chin et al., 2009). 

Failure Types and Effects Analysis Processes: (i) Defining the limits of FMEA; (ii) Establishing an FMEA team; (iii)  Determ ine the 
system to be organized; (iv) Show the possible effects of errors; (v) Classify errors according to their priority; (vi) Finding 
suggestions to eliminate failures (Baraçlı, 1998; Yılmaz, 2000;  Bektaş, 2007;  Canbolat, 2008) .   

3.5. Steps of Application for Failure Modes and Effects Analysis 

The phases of this application are presented as below (Baraçlı, 1998; Yılmaz, 2000; Bektaş, 2007; Canbolat, 2008; Canbolat, 

2008; Aydan and Kaya, 2017; Çevik and Aran, 2022; İnce, 2023); 



 

Research Journal of Business and Management- RJBM (2021), 10(3), 134-151                                                                       Erdil, Erbiyik 

 

_____________________________________________________________________________________________________ 
 DOI: 10.17261/Pressacademia.2023.1810                                   142 

 
 

(i)  Building A Team: Establishing a team at a level and number that can examine and analyze production stages and processes. 

The team we create should manage the HTSA by scrutinizing everything in detail and having various meetings and discussions.  

(ii)  To-Do List: At this stage, a schedule list is created, with the prioritized ones at the top. The features of the product to be 

made should be determined and listed in detail. 

(iii)  Detecting Failure Modes: Finding potential issues and ranking them according to importance—or, to put it another way, 

according to risk priorities—is known as the process. 

(iv)  Showing Possible Consequences of Mistakes: Finding the possible effects of the identified errors and showing where each 

error has an impact, and determining what the company's position in the sector will face when problems arise. 

(v)  Identifying the Cause of Failures: Once the results have been identified, it is time to investigate what might have caused the 
errors. The causes of errors list the reasons why problems occur during design. 

(vi)  Propositions to Eliminate Failure: After identifying possible failures and possible causes, a countermeasure, a suggestion, a 
material change, etc. is made. 

3.6. Failure Modes and Effects Analysis Form 

The use of forms in Failure Modes and Effects Analysis (FMEA)  is indeed a common practice to systematically record and 

organize the data obtained during the analysis. These forms provide a structured format to document essential information and 
facilitate the analysis process. Typically, the FMEA forms include fields such as: Type of analysis, Function of the process, Leader 

of analysis, Risk prioritization classification, Product/process name, Analysis time, Revision number, Detection, Control system, 

Possible errors and their effects, Propositions and their consequences and Exposure. By utilizing these forms, the FMEA team 

can systematically document and analyze the relevant information, ensuring a structured and comprehensive approach to 

identifying, prioritizing, and addressing potential failures within the system or process being analyzed (see Figure 1; Scipioni et 
al., 2002; Chin et al., 2009; Wang et al, 2012; Liu et al., 2013). 

 Figure 1:  Example of an FMEA Form 

 

 

 

 

 

 

 

 

 

 
Source: Scipioni et al., 2002 

The advantages of this method of evaluation are as follows: it helps to enhance the product's reliability, reliability, and 
freedom/security; it lowers undertaking costs; it confirms the fundamentals in design or procedure development circumstances; 
it identifies each concealing failure modes, effects, and comparisons for every design product; it aids in and provides for 

evaluation of the design circumstances and requirements. It offers to provide the overview of potential, important, and 
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substantial aspects, to encourage analysis of new products that are manufactured or research segments, maintain significant 

responsibilities for failure prevention, simplify the description of punishment & proactive operations, and to support and 
supervise risk-reducing actions (Chin et al., 2009; Wang et al., 2012; Liu et al., 2013). 

This approach may be used in implementation as well as throughout the research's drafting evaluation portions. Even so, this 
has the necessary features to manage the approach while it is still in the design phase. This approach could potentially be used 

in application/cases and deployment scenarios in addition to the pattern evaluation scenarios of the research. Even so, this 
provides a good way to manage and employ the perspective while providing the design system perspective phases. In addition 
to research and evaluation, FMEA can also be applied in practical application and deployment scenarios. It provides a structured 

framework to analyze potential failures, prioritize risks, and develop preventive measures. By using FMEA in real-world cases 
and deployment scenarios, organizations can effectively manage risks and ensure the robustness of their systems or processes. 

Overall, FMEA offers a versatile approach that can be applied across various phases, including research, design, implementation, 
and deployment. It helps in managing risks, improving system reliability, and ensuring the effective utilization of the design 
system perspective throughout the lifecycle of a project or process (Chin et al., 2009; Hekmatpanah et al., 2011; Wang et al., 

2012). 

4. RESEARCH METHODOLOGY 

The field research and literary analysis are conducted simultaneously. This research is useful for resolving issues as well. All 
references to field research or issues would be addressed in this overview of the literature. Materials f or reference aid in 
problem identification, processing of data, and evaluation. Risk, management of risk, destruction, maintenance, and Failure 
Mode and Effect Analysis (FMEA) have a few theories that are connected to this issue. Data on possible risks that may arise for 
employees throughout the production procedure was gathered. Three manufacturing workers' responses to surveys provided 
the information on possible hazards. These three employees do tasks such as operating grinding machines, mixing dough, and 

roasting; they then complete a questionnaire. This information is required to determine the FMEA value and the primary Risk 

Priority Number (RPN) sequence which poses the greatest risk to workers . 

4.1. Severity, Occurrence, and Detection 

a- Severity: Significance of impact on client needs 

b- Occurrence: How frequently a specific cause manifests itself and generates failure modes (ascertain from historical data if 

applicable) 

c-Detection: The existing control strategy's capacity to identify (then stop) a specific reason (may be challenging to predict early 

in procedure activities) (Chin et al., 2009; Xiao et al., 2011; Su et al., 2012).  

4.2. Rating Definitions Typical Scales 

Both quantitative and qualitative scoring "anchors" come in a huge diversity. One of two scale kinds is 1-5 or 1-10. The teams 
can more easily decide on scoring using the 1–5 scale. The most popular scoring range of 1–10 could be used for greater 

estimation accuracy and large score fluctuation. It would be done in comparison to the data af ter it has been obtained. The 
choice of scoring scale, whether it is 1-5 or 1-10, depends on the specific needs and preferences of the team conducting the 

analysis. A 1-5 scale provides a simpler and more straightforward scoring system, allowing teams to m ake quick decisions and 
assessments. On the other hand, a 1-10 scale offers a wider range of scores, providing greater granularity and potentially more 
accurate estimations. This can be useful when there is a need for more detailed analysis or when there i s a significant variation 

in the scores. 

The selection of the scoring scale should be based on the requirements of the analysis and the capabilities of the team involved. 
It is important to ensure that the scoring system chosen is consistent and effectively captures the relevant factors and their 
impact on the failure modes being assessed (see Table 1). 
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Table 1: The Three Factors O (Occurrence), S (Severity) and D (Detection) of System FMEA   

 

Source: Slinger, 1992 

The FMEA approach is used in this study to examine the risks that might be harmful when carrying out the production process. 
The Risk Priority Number (RPN) is a calculation used in Failure Modes and Effects Analysis (FMEA) to prioritize risks based on 
severity, occurrence, and detection ratings. The RPN helps determine the level of risk associated with each failure mode and 
identify which failures should be addressed first for risk mitigation. This FMEA technique assigns a ranking based on severity, 
occurrence, and detection ratings, called a Risk Priority Number (RPN). The RPN is calculated by multiplying the severity, 
occurrence, and detection ratings assigned to each failure mode. The severity rating represents the seriousness of the potent ial 
consequences if the failure were to occur. The occurrence rating represents the likelihood or frequency of the failure mode 
happening. The detection rating represents the ability to detect or identify the failure mode before it leads to adverse effe cts. 

The formula (1) is used to calculate RPN value (Van Leeuwen et al., 2009; Sankar et al., 2001; Pillay and Wang, 2003, see Table 
1).  

        RPN = S x O x D                            (1)  

RPN = Risk Priority Number, S = Severity,  O = Occurrence,  D = Detection  

When you have obtained the RPN value, further calculation of critical Risk Priority Number (RPN) is used to see how many 
failure modes above RPN critical Value are and provide solutions to factors that risk the occurrence of hazards in work.  

Once the RPN value has been determined, the critical Risk Priority Number (RPN) -Formula (2) calculated to assess which failure 
modes are exceeding the critical RPN number and to offer remedies for variables that increase the likelihood that workplace 

hazards could happen. The formula of the critical value is;  

 

To assess the effectiveness of the measures taken to address the identified risks, the analysis of processing data is conducted. 
This involves examining the primary risks that could lead to potential hazards, prioritizing the order of these hazards, and 

determining the Risk Priority Number (RPN) for each. By analyzing the data, the research team can evaluate the effectiveness  of  
the implemented measures in reducing the risks associated with each hazard. They can identify the primary risk factors and 
their corresponding RPN values, which indicate the level of priority for addressing these risks. The analysis also involves 
generating ideas and proposing solutions to mitigate the potential hazards based on the likelihood of their occurrence and the 
severity of their impact. These solutions aim to minimize the risks and prevent the occurrence of future hazards. By thoroughly 

examining the data and considering the RPN values, the research team can asses s the effectiveness of the measures taken to 
address the identified risks. This allows them to make informed decisions on improving the process, implementing additional 
preventive measures, and optimizing the overall system performance. It's important to note that this analysis should be an 

iterative process, where the effectiveness of the solutions is continuously monitored and evaluated. Adjustments and 
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improvements may be made based on the findings to ensure ongoing risk management and enhance the overal l safety and 

reliability of the production process (Baraçlı, 1998; Yılmaz, 2000; Bektaş, 2007; Canbolat, 2008). 

4.3. Results and Discussion 

By applying Failure Modes and Effect Analysis (FMEA) and considering sustainability aspects, the research aims to enhance the 
manufacturing process, minimize risks and failures, and contribute to sustainable practices in the food industry. The research 
incorporates FMEA as a preventative approach to analyze failure modes and identify relevant elements for controlling and 
avoiding potential failures and mistakes in operational production systems. It aims to provide a comprehensive understanding of 

failure types and their impact analysis within the enterprise context.  

Table 2: RPN Scores for Food Packaging Department of this Business  

Potential Failures Severity (S) Occurrence (O)  Detection (D) R.P.N. After 

The harmful effect while produce, use 
and packaging of the products  

6 4 4 96 

Probable Risk and Harm Effects 5 6 3 90 

Emissions of Greenhouse Gases 5 5 5 125 

Smooth Surface  4 5 4 80 

Oil Strain  6 5 4 120 

Parcel Labels and Products Numbers 
Must Match 

5 4 5 100 

Hygienic Product 4 4 4 64 

Hand Washing and Hygiene Rules  4 5 5 100 

Following acquiring the severity, occurrence, and detection values for the Food Packaging Department of this Business, the RPN 

computation is carried out with regard to multiplying the three variables in the FMEA method which have been achieved. Next, 
the procedure of arranging the RPN value is carried out to observe the sequence of the greatest potential risks for employees. 

This information is shown below in Table 2. This table likely presents the results of the RPN calculations and the corresponding 
risk prioritization for the identified failure modes. It provides a visual representation of the sequence of potential risks, with the 
failure modes with higher RPN values typically listed at the top. By analyzing and understanding the RPN values and the 

associated risks, the research team can allocate resources and prioritize their efforts in addressing and mitigating the most 
critical failure modes. This helps in improving the operational production systems, enhancing safety measures, and reducing the 

likelihood of failures and mistakes. 

Here's an example of a calculation of the RPN value:   6*4*4=96 

By considering the ordering of RPN values for each component which has the potential to cause damage to employees, the 
critical Value of RPN is determined to highlight which danger variables are over the critical value and must be assessed and 

addressed as soon as possible. According to Table 1, there are up to eight possible risks, with a total RPN value of 795; based on 
the total value can be determined critical value RPN with the calculation using the formula:  Critical Value = (795/8 ) =  99 

Depending on the RPN value findings in Table 2's sequence, from four factors (possible failures) along with corresponding values  
of 125, 120, and 100, correspondingly, have the potential to be dangerous during operation over the critical Value. In order to 
prevent workplace incidents, the four elements exceeding the critical Value must be addressed, and a preventative solution 
must be explored.  The potential RPN for hazard in work over the critical Value is caused by four reasons (possible failures). 
These potential failures are presented as Table 2 which were signed with orange color. 

Based on the RPN (Risk Priority Number) values in Table 2, it is identified that there are four factors (potential failures) that have 

the potential for danger in work above the critical value. These factors have RPN values of 125, 120, and 100 respectively, 
indicating a higher level of risk associated with them. To address these potential failures and mitigate the occurrence of 
accidents at work, it is crucial to prioritize and find solutions for these four factors. These factors are highlighted in Table 2, 

where they are marked with the color of orange to signify their significance. By focusing on these identified potential failures 

and taking appropriate preventive measures, the aim is to reduce the associated risks and ensure a safer work environment. It is  
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important to analyze and address these factors promptly to prevent accidents and maintain the overall safety and well-being of 

the workforce. 

Table 3:  Comprehensive Failure Mode and Effects Analysis for Calculation RPN Before and After FMEA 

 

 

Calculation RPN Before and After FMEA: Table 3 provides comprehensive information regarding the analysis of potential risk 

factors and errors that can be identified during fundamental research applications. It also highlights the engineering 
measurements and calculations used in these studies, specifically employing the Failure Mode and Effects Analysis (FMEA) 
approach. Additionally, the table incorporates the expertise of experts to determine the Risk Priority Levels (RPL) through 
relevant tables. This analysis allows for a systematic assessment of risks and prioritization of actions to mitig ate potential 
failures and improve overall performance. 

Based on the available engineering evaluations and calculations, the Failure Mode and Effects Analysis (FMEA) method is 
employed to conduct these investigations. The purpose of using FMEA is to system atically analyze potential failure modes and 
their effects in order to prioritize and address risks. Expert experience is also utilized to develop Risk Priority Levels (RPL) tables , 

which help in assessing the severity, occurrence, and detectability of identified risks. By utilizing these tools and tables, a 
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thorough evaluation of potential risk variables and failures can be carried out during fundamental research applications, 

enabling effective risk management and mitigation strategies. 

Risk Priority Number (RPN) Values for Before FMEA and After FMEA: According to the Failure Mode and Effects Analysis ( F MEA)  
process, before conducting the FMEA, the system identified potential problems that were assigned high Risk Priority Numbers 
(RPN). However, after implementing the preventive measures based on the results of the second risk analysis, it has been 

observed that the high RPN levels of risk show a decreasing trend. This indicates that the actions taken to address and mitigate 
the identified failures have been effective in reducing the associated risks. By conducting FMEA and taking appropriate 
preventive measures, the system aims to minimize the likelihood and impact of potential failures, leading to improved overall 

performance and reduced risks. 

Figure 2:  Before and After the FMEA Critical Risk Values (Risk Priority Numbers RPN-ROS) Graphical Representation 

 

The Risk Priority Number (RPN) values of the detected possible errors in the system were initially found to be high before the 
FMEA process. However, as per the FMEA process, precautionary measures were evaluated and implemented for each failure, 
leading to a reduction in the RPN risk levels. This trend of reduction in RPN values after taking action is presented in Figure 2. 
The FMEA analysis and the subsequent implementation of preventive measures resulted in a decrease in the RPN values. The 

average RPN value before conducting the FMEA analysis was 159, indicating a relatively high-risk level. However, after the FMEA 
analysis was conducted and the necessary actions were taken to prevent potential errors, the average RPN value decreased to 
99. This decrease in RPN values signifies a significant reduction in the error rate and indicates that the risk has been effectively 

mitigated through the FMEA process. 

The findings suggest that the application of FMEA and the implementation of recommended actions have positively impacted 

the risk levels associated with potential errors in the system. This demonstrates the effectiveness of the FMEA approach in 
identifying and addressing risks, resulting in improved system reliability and reduced chances of failures occurring. 

5. CONCLUSIONS AND SUGGESTIONS  

The Failure Mode and Effects Analysis (FMEA) approach, which uses three variables—severity, occurrence, detection, and 
calculation of the critical risk level (RPN)—was used to identify eight potential risks in the food packing department operation. 
These hazards are given preference for remediation.  The sequence of RPN values from the greatest Value to the lowest Value 
indicates what the processing of data has yielded as a result. 193 was the great value gathered, and the employees ran the risk 
of becoming overheated and dehydrated. At the same time, the smallest value of 64 with the potential danger of Hygienic 

Product due to application for the packaging department of Food Business. After obtaining the RPN value sequence, then 
determined the critical value of four potential hazard factors. The critical Value obtained is 109, which indicates four factors of 
potential hazards above the critical value.  
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Therefore, changes must be implemented in the structure of solutions to go past the seven potential risks. Rearranging the 

architecture of the machines so that employees don't feel hot while working and placing the things in a more ergonomic way so 
that employees don't quickly become fatigued while picking up products are two possible solutions to the potential risks. To 
avoid slipping while producing, employees ought to devote consideration to the state of the manufacturing site's flooring. 
Future investigation into determining possible dangers can include techniques other than the FMEA method, it is advised. In 
order to provide the risks to be based on the priority order of relevance and for the improvement works, FMEA analysis is crucial 

in the sustainability of manufacturing structures, particularly during the design stage of initiatives. 

Risk Priority Number (RPN) values, which are discovered for the study and assessment of FMEA, perform a significant role in 

industry investigations and provide valuable expert advice. The Sustainable Products and Alternatives program at the Center for 
Responsible Business is concentrated on decreasing emissions (air, water and land); determining the ecological impact of 

packaging; generating bio-based materials and starting materials for plastics; sustainable market-driven packaging remedies; 
observing the lifecycle ecological impacts throughout a supply chain; and considering the effects of environmentally conscious 
options for policymakers. Due to the Results of FMEA for this sector; these analysis systems, which are generally used in the 

production and service sector, have the effect of regulating the system in the enterprise and reducing costs when used correctly 
and actively. In addition, while maximizing buyer satisfaction, it minimizes the possibility of error, and thanks to the developing 
technology and increasing experiences and accumulated data, error types and effects analysis can be performed more 
accurately, and their application areas are being expanded day by day. Failure modes and effects analysis (FMEA) identifies all 
possible errors in the system and offers suggestions and solutions, which is why FMEA is important for every sector. It is of great 
importance not only for companies but also for human life. When a problem occurs in a product or process that is not properly 
controlled, it can even harm human life when an error occurs. I will not extend my words further, if I say my own assessment, 
after doing my research on this subject and then starting to write, I realized that this analysis, which has a serious place in our 
lives, should not be underestimated, I can say that it is a system that saves lives and sometimes takes lives. A correctly applied 

FMEA saves businesses. 

In this perspective, it seems that reducing packaging or switching to renewable resources in place of oil-based resources will 

result in less food and packaging waste. Sustainable packaging for food enhances its positive use benefit, which is the decrease 
of loss of food and waste, in along with reducing the negative load of managing packaging materials and trash. To do this, food 
needs must be largely met throughout the whole supply chain, with a focus on the distribution and consumption phases. Thus, 

in order to maximize the sustainability of food/packaging combinations as entirety, the good and its packaging must be seen as 
a single system. Any decision-making procedure designed to discover tactics to increase package sustainability must include Li fe 
Cycle Assessment (LCA) modeling. It examines the whole life cycle of the product and gives the profiling of the environmental 
consequences across a variety of parameters. For implementation of the SPA description to sustainable packaging  (SPA), LCA 

data is required. However, in locations where LCA competence is restricted, the results of LCA modeling must be interpreted in a 
sophisticated manner and integrated with qualitative data. The LCA modeling must be paired with knowledge of many other 
complicated concerns, such as functioning and end-of-life effects that are not described by LCA. Environmental effects 
frequently differ throughout impact categories, and outcomes might be very dependent on consumer behavior and real waste 
management techniques. The concerns of different stakeholders can be taken into account, the critical elements needed to 

guarantee that the potential environmental benefits are achieved, and the potential benefits associated with creativity or supply  
chain enhancements may be determined through incorporating sensitivity analysis into the modeling. Following that, the 
findings may be applied to create a shared knowledge of the general ecological impacts of the various solutions. Achieving the 

advantages of their introduction consequently requires methods to guarantee reuse happens in appl ication. All corporate 
sectors are becoming more and more concerned about the environment. Both the European Council demands that businesses 

change their packaging strategies and customer requests for more ecologically friendly packaging are on the rise. Before food 
enters the customer, supply chain losses are a problem for nations that are developing. Here, proper packaging may aid in 
safeguarding the food and extending its lifespan so that it gets to these families securely. Because of wasteful habits, f ood 

appears to be wasted more at the family level in industrialized nations. Due to improper contai ner proportions and packaging 
that is challenging to empty, packaging might be one of the factors there. The protecting function of packaging is sometimes 
overlooked when talking about sustainability issues, which solely concern the kind and quantity of ma terials used in 
manufacturing. The paper discusses the causes, problems, and effects of packaging-related waste and loss of food (FLW) as wel l  

as its consequences for life cycle assessments (LCA) application. (European Council, 1994; Wohner et al., 2019). 
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When it comes to packaging for food, there is often a trade-off between source reduction and convenience. Features like 

individual packaging, dispensability, and microwave ability, which enhance convenience, typically require more packaging 
material, which goes against the goal of source reduction. Similarly, tamper detection features can contribute to increased 
waste generation. Ultimately, the industry responds to customer demands as long as it remains prof itable. Customers have the 
power to influence what is produced through their purchasing choices. Therefore, customers need to evaluate whether the 
convenience and increased safety provided by certain packaging features justify the associated increase in material cost. If 
customers are willing to sacrifice convenience and adjust their buying behaviors accordingly, the reduction of sources can be 
accelerated. However, it is important to remember that the primary goals of packaging for food should be the preservation of 

safety, healthfulness, and quality. By carefully selecting materials, adhering to regulations set by environmental authorities such 
as the Environmental Protection Agency (EPA), and considering the environmental impact of packaging requirements, the 
negative impact of wasteful packaging on the environment can be minimized (European Council, 1994; Wohner et al., 2019). 
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