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1. Study the current food safety risks and identify requirements for an inclusive food safety system
Supervisors: Ayalew Kassahun and Yamine Bouzembrak
Building on the previous research of MFQ students: No
MFQ specialisations: Quality control and assurance, Quality management and entrepreneurship
Open to 1 student preferably with knowledge of Food and health, and Machine learning

Context:
Food safety is a paramount concern for the well-being of populations worldwide, particularly in Africa, where a significant portion of the population relies on the informal food sector. The African Union's Comprehensive Africa Agriculture Development Programme (CAADP) aims to promote agricultural growth and food security across the continent. Within this framework, the CAADP Biennial Review provides a critical platform for assessing progress. However, there is a need to upgrade the existing reporting system to include comprehensive data on food safety. This initiative will rely on data from survey data and case studies and the experiences of food safety and risk assessment from the European context. 

	[image: ]
	[image: ]

	Use Case 1: Sustainable Aflatoxin Management through food convergence innovation
	Use Case 2: Reduction in the use and
misuse of pesticides

	[image: ]
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	Use Case 3: Online platform for safe and healthy vegetable and fish production 
	Use Case 4: Microbiological quality of tomatoes
and leafy greens from farm to fork



Short description:	
The MSc research aims to address the pressing issue of food safety in Africa by conducting a comprehensive review of existing literature, analysing survey data, gathering input from use cases, and developing a framework to identify the requirements for an inclusive food safety system. The study will focus on upgrading the existing African Union CAADP Biennial Review reporting system, utilizing empirical studies to generate essential data for integration into the CAADP/Malabo food safety reporting system. Data will be gathered through questionnaires and analytical data from targeted samples, specifically addressing hazards such as food fraud, inadequate storage in supply chains, misuse of pesticides, and aflatoxin contamination. 

Objectives:	
· Conduct a comprehensive literature review on existing literature and research on food safety risks in Africa to gain a comprehensive understanding of the current state of food safety issues on the continent.
· Develop a structured framework that captures the essential requirements for building an inclusive food safety system in Africa. 
· Collect data through questionnaires and analytical data from targeted samples, specifically addressing hazards such as food fraud, inadequate storage in supply chains, misuse of pesticides, and aflatoxin contamination. 
Tasks:		
The work in this master thesis entails:
· Literature review: Conduct a multi-vocal literature review on existing literature and research on food safety risks in Africa to gain a comprehensive understanding of the current state of food safety issues on the continent. This will provide a foundation of knowledge and identify research gaps.
· Requirement identification: Develop a structured framework that captures the essential requirements for building an inclusive food safety system in Africa. 
· Data analysis: Collect data through questionnaires and analytical data from targeted samples, specifically addressing hazards such as food fraud, inadequate storage in supply chains, misuse of pesticides, and aflatoxin contamination.  
· Writing thesis report: Prepare a comprehensive report summarizing the research methodology, results, and conclusions. 
Literature:	
· Bouzembrak, Y.; Steen, B.; Neslo, R.; Linge, J.; Mojtahed, V.; Marvin, H.J.P. (2018). Development of food fraud media monitoring system based on text mining. Food Control 93. p. 283 - 296.
· Marvin, H.J.P.; Bouzembrak, Y.; Janssen, Esmée M.; Ine van der, F.; Esther D. van, A.; Gijs A.K. (2016). A holistic approach to food safety risks: Food fraud as an example. Food Research International. 89 p. 463 - 470.
· Hao S, Kassahun A, Bouzembrak Y, Marvin H (2020) Identification of potentially vulnerable points and paths of contamination in the Dutch broiler meat trade network. PLoS ONE 15(5): e0233376. 





2. Prevention of rejection of caprine milk powders: Controlling the titratable acidity
Supervisors: Kasper Hettinga and Giorgiana Cătunescu
Building on previous research: Case study report
MFQ specialisation: Quality control and assurance
Open to 1 student


Problem description
There is an increasing interest in the use of caprine milk powder for application in food products such as infant formula, especially in the Chinese market. All products, including caprine milk powder, imported into China should fulfill the GB standards. These are Chinese national standards that assure products comply with labeling, safety, usage, etc. These GB standards for dairy products are typically based on bovine-derived dairy products. 
Previous research has shown that bovine and caprine milk differ in composition in many different ways. One of the specific quality parameters for milk powders is the Titratable Acidity (TA) [footnoteRef:1]. TA is a parameter for the presence of both buffering components (e.g. proteins) and organic acids (e.g. lactic acid), that are present in raw milk but can also be formed upon microbial growth (e.g. formation of lactic acid from lactose by lactic acid bacteria). The TA has to be in the range of 7-13 for import into China, but very often values > 14 are measured specifically for caprine milk powders which can lead to product rejection. An initial analysis of relevant underlying causes has been performed as part of a case study assignment by Food Technology students. This has resulted in several ideas for follow-up, summarized in the picture below. [1:  The titratable acidity of the sample could be calculated according to the volume of 0.1mol/L sodium hydroxide solution required to titrate 100 mL reconstituted milk (12% dry matter) to the pH of 8.3. Unit: oT = ml 0.1M NaOH/100 gr sample. Liquid milk is also weighted for analysis. ] 
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The aim of the project will be to 1) determine TA of different types of milk samples, to better understand what the underlying causes for the higher TA are, 2) perform a theoretical analysis of existing hypotheses, and 3) advise how quality control could be designed to lower the risk of product rejection.
[bookmark: _Hlk166679082]3. Food safety management in informal supply chains in Africa
Supervisors: Ine van der Fels-Klerx (WFSR, WU-BEC) and Julia Virol (WU-BEC) 
Building on the previous research of MFQ students: No
MFQ specialisation: Quality control and assurance
Open to 1 student


Problem description
Food safety is often seen as one of the food quality parameters. Safe food implies consumption of the food does not result into adverse human health effects. Recently, the African Union has published its “strategy on food safety for Africa”. One of the major issues related to food safety in Africa is the presence of mycotoxins in food commodities, like maize, sorghum and millet. The majority of the food products produced in African countries is produced and traded via informal production chains. This makes food safety assurance and control more difficult as compared to the formal chains.

[image: Source: SGS Remote Auditing Solutions Brochure]The study aims to gain insight into the structure of informal food production chains in Africa and the food safety problem in these chains, and how it can be managed. The specific question is if public and/or private certification schemes and limits for food safety can improve food safety. You will look into the possibilities and the drawbacks, including both direct and indirect effects. 
You will work on this thesis topic by performing literature review, and doing interviews. 
The work is related to the EU-African project UP-RISE (UP-RISE Food Safety (uprisefoodsafety.org)) and focuses on one or more of the following countries: South-Africa, Benin, Ivory Coast, Kenia, and Nigeria. You will contact our local partners in these countries, and try to make additional contacts. The study however does not need to require you go to one of the countries.






















4. Mapping the coffee value chain from the tree in Africa to the cup in Europe
Supervisor: Ayalew Kassahun
Building on the previous research of MFQ students: Yes
MFQ specialisations: Quality control and assurance, Quality management and entrepreneurship
Open to 1 student 


Problem description
The global coffee market is estimated to exceed €400 billion, and with rising incomes in emerging economies, this figure is expected to grow significantly. Approximately 80% of the world’s coffee production is destined for export, with green coffee constituting about three-fourths of this percentage (while one-fourth is exported as processed coffee). Brazil and Vietnam are the world’s largest coffee exporters but some African countries, such as Ethiopia, earn a substantial proportion of their foreign currency from the export of green coffee.
Despite the substantial value of the global coffee value chain, producers in developing countries earn only a fraction of this value. During Ethiopia's 2022/23 fiscal year, the country earned $1.3 billion in revenue from the export of approximately 240,000 tons of coffee, which constitutes about 2.3% of global production. Although Ethiopia fares relatively better due to its specialty coffee exports, the earnings are significantly lower than what could be achieved through processing and direct market access.
Ethiopia’s Sidamo province is renowned for producing specialty Arabica coffee. Much of the coffee in this region grows naturally in the forest, resulting in a distinctive flavour. Direct market access could provide significantly better value for growers and processors in Ethiopia, as well as better value for consumers in Europe. Mapping the value chain—including harvesting, processing, and enforcing quality control—is essential for creating a more sustainable and equitable value chains.

[image: 6]

In this MSc thesis project, we aim to study the speciality coffee value chain and its traceability in a case study in Ethiopia and its market in Europe. This study can be considered a follow-up of the explorative study of the cocoa value chain conducted by a former MFQ student (Brands, 2016). This research may require a trip to Ethiopia to engage with various value chain actors.

References & further reading
· Brands (2016).  Information sharing in Ghana’s cocoa value chain: An explorative research on the perspective of downstream actors on information sharing in Ghana’s cocoa value chain. Supervisors A. Kassahun & V. Ingram (report available on starting the thesis).
· Rendón-Mera, A.M., Corrales, D.C. and Peñuela Mesa, G.A., 2022. A Systematic Mapping Study of Coffee Quality throughout the Production-to-Consumer Chain. Journal of Food Quality, 2022.
[bookmark: _Toc167271967]II. Food handlers’ role and FS culture in food safety risks in catering and food manufacturing 




Introduction
[image: Chefs standing in kitchen of restaurant][image: ]For a few decades, food supply chain actors, from primary production up to catering and retail, have acknowledged the importance of maintaining their food safety management system to ensure safe food and comply with legal requirements. More recently, the crucial role of people (food handlers, managers, etc.) has been recognised in the performance of these systems and the business’ food safety culture. The importance of FS culture is stressed by the General Food Law, the Codex, and the Global Food Safety Initiative Benchmarking Requirements, which all have incorporated FS culture. Consequently, private food safety standards such as IFS, BRCGS, FSSC 22000, and SQF also included FS-culture in their schemes. Nowadays, all food enterprises need to pay attention to their food safety culture; a strong FS culture is reflected in employees' behaviour and taking responsibility and care in producing safe food throughout the whole organisation. Food handlers play a direct and pivotal role in the production, and/or preparation, and/or serving of food safe for consumption. An in-depth understanding of the (technological, managerial, and personal) factors driving hygienic behaviour can provide insight into strategies to strengthen FS culture in food manufacturing or (institutional) catering settings. Furthermore, the transition toward circular practices (e.g., in catering) may lead to benefits as well as (new) food safety risks. Also here, insights into food handlers' practices and factors driving their behaviour are needed. To contribute to the field of the role of people in the prevention (occurrence) of food safety issues in manufacturing and (institutional) catering, we have described multiple research topics which are presented in the next pages.  


5. Enhancing hygienic behaviour in institutional catering and tailoring training  
Supervisors: Pieternel Luning (FQD) and Carolina Bottini (FQD Guest PhD, Univ. São Paolo)
Building on the previous research of MFQ students: No
MFQ specialisations: User-oriented food quality, Quality control and assurance
Open to 1 student, Dutch-speaking, and if possible start in June/July 


Problem description
[image: ]Serving safe, tasty, and nutritious food is crucial in institutional catering, particularly in hospitals. The physical condition of hospital patients makes them vulnerable to foodborne diseases, but also the health of personnel and visitors must be guaranteed. Therefore, hospital catering has to comply with the hygiene codes for hospitals and army catering. However, just having a ‘written ’ handbook in place is not enough as attention to food safety must be in the minds of all employees. Hospital catering differs from restaurants and hotels because of their specific logistics, different locations, and different target groups. However, at all locations, all employees must comply with the various hygiene requirements. In hospitals, the diversity of the catering workforce is often large and dynamic and hygiene behaviours vary among them. Keeping food safety as a high priority requires understanding the drivers of kitchen/catering personnel to comply with the hygiene measures, and maintaining and upgrading their hygiene knowledge and food safety risk awareness. The research is part of a bigger project on understanding food handlers' hygiene behaviour in collaboration with the University of São Paolo, Brazil. 

[image: ]The new thesis project aims to develop a food hygiene assessment with questionnaires addressing the hygiene and food safety knowledge and drivers of hygiene behaviour (based on the Theory of Planned Behaviour). Furthermore, dedicated training materials (e.g., designing short movies on hygiene practices) will be designed and connected to the assessment tool, and ideas will be generated to regularly refresh food safety awareness. Depending on the time, the effectiveness of the training materials will be evaluated. The research will be conducted in collaboration with Ziekenhuis de Gelderse Vallei, Ede. As the catering employees are all Dutch-speaking we are searching for a student who can speak fluently Dutch.




6. Factors influencing food handlers’ compliance with hygiene requirements in food manufacturing: An ethnographic study
Supervisors: Pieternel Luning (FQD) and Laís Zanin (Univ. São Paolo)
Building on the previous research of MFQ students: Yes
MFQ specialisations: User-oriented food quality, Quality control and assurance
Open to 1 student


Problem description
[image: ]Ensuring safe food for consumption is pivotal to any organisation producing, transporting, preparing, and delivering food. Nowadays, companies not only must have a food safety management system in place, but they also need to demonstrate their prevailing food safety (FS) culture. FS culture influences the food safety performance of food manufacturing companies and shapes peoples’ hygiene behaviour (Nyarugwe et al., 2016). Food handlers’ hygiene behaviour is complex and affected by multiple factors related to people (like attitude, norms, knowledge, and awareness), the technological environment (such as the characteristics of the process equipment and production environment), procedures and organisational structures (task, responsibilities, leadership, etc.) as well as food safety communication (what, how, when, in which way, etc.). These factors vary among food manufacturing companies and give insight into the prevailing food safety culture. Two previous thesis projects conducted an ethnographic study in a food manufacturing company (a Dutch company in sprouted vegetables, and a Greece dairy/soft cheese company) to investigate actual hygiene behaviour (demarcated to personal hygiene and cleaning and disinfection) and the technological, organisational, people, and FS-communication related factors. 

[image: ]This thesis aims to investigate these factors in another food company as a comparative study. You will conduct an ethnographic study, which means that you will collect data through various methods (observations, in-depth interviews, document analysis, onsite visits, etc.) in a real company. Preferably, your search for a small or medium-sized food company e.g., fresh cheese, modified packaged vegetables or fruits, or other vulnerable food products. The thesis will build further on previous research following a similar ethnographic study design, but all data collection methods must be adjusted to the company-specific context. The combined data will be analysed using thematic content analysis and MAXQDA or Atlis.ti. The study will be conducted in collaboration with the University of São Paolo.

Reference
Nyarugwe, S. P., Linnemann, A., Hofstede, G. J., & Fogliano, V., & Luning, P.A. (2016). Review: Determinants for conducting food safety culture research. Trends in Food Science and Technology, 56, 77-87

7. Towards a practical food safety culture assessment tool for food manufacturing 
Supervisors: Pieternel Luning (FQD) and Laís Zanin (Univ. São Paolo)
Building on the previous research of MFQ students: Yes
MFQ specialisations: User-oriented food quality, Quality control and assurance 
Open to 1 student


Problem description
[image: ]Nowadays, every food company from small vendors to large multinationals acknowledges the importance of maintaining their food safety management system and considers food safety as an integral part of the culture of a company. The prevailing FS culture in a company is shaped by many determinants, such as their food safety policy & strategy, leadership, commitment, employee characteristics & risk awareness, FSMS, technological/work environment, and FS communication. Although there is an increasing number of publications that defined the FS culture dimensions and developed mixed methods/tools for FS culture assessment (Zanin, et al, 2021), there is no consensus on which determinants to analyse, which methods to use, and how to evaluate the prevailing culture. In previous thesis research, available tools in literature have been compared regarding the dimensions they addressed, the types of methods used, and how the prevailing FS culture was concluded (e.g., through scoring, or a grid system). Furthermore, explorative interviews were conducted with QA managers from the food industry to get insight into the FS culture assessment practices. It was obvious that food companies address different FS culture dimensions and use different methods and interpretation systems for FS culture, and several indicated that they struggled with the best way to assess FS culture. 
[image: ]The thesis research aims to develop a practical FS culture assessment tool by further investigating the FS culture assessment practices identifying challenges and using the insights from the previous theoretical analysis of FS assessment tools. The study will be conducted in collaboration with the University of São Paolo.

Reference
Zanin, L.M., Luning, P.A., & Stedefeldt, E. (2021). The evolvement of food safety culture assessment: a mixed-methods systematic review. Trends in Food Science & Technology, 118, 125-142. https://doi.org/10.1016/j.tifs.2021.08.013



8. Risk-benefit analysis of circular practices in catering 
Supervisors: Giorgiana Catunescu (FQD) and Pieternel Luning (FQD)
Building on the previous research of MFQ students: No
MFQ specialisations: User-oriented food quality, Quality control and assurance
[image: A person in white gloves pouring food into plates

Description automatically generated with medium confidence]Open to 1 student


Problem description
[image: A circular diagram of a recycling process

Description automatically generated]The need for a transition towards a sustainable and circular economy has many implications for food production from farm to fork. Within this context, along the whole food supply chain, all kinds of initiatives are taken to reduce the burden of food waste, recycling packaging, valorisation of side streams, reuse of ingredients/foods, etc. Also in the catering sector, there is a need to move towards more sustainable and circular practices.  Many studies have been conducted in catering that provided insights into the production of waste and possible waste reduction strategies. However, circular practices in catering go beyond just food waste reduction (Greer et al., 2020). Heijink (2019) described Greer et al (2020) the following: “The Ministry’s vision of circular catering has been defined to encompass: procurement (choosing products that apply circular principles), production (increasing recyclable bio-based raw materials for disposables, with as little mono-packaging as possible), business operations (minimally burdensome preparation methods and distribution processes), assortment choice (more vegetable proteins, preferably produced locally), and the use of residual flows (e.g. coffee grounds, tomato stems, beet pulp).” According to Kirchherr and van Santen (2019), there is yet a lack of empirical work on the circular economy particularly in catering. Moreover, besides the expected benefits of circular practices, new food safety risks may arise which have also not yet been studied. Chemical, microbiological, and nutritional hazards may be encountered and/or generated when applying circular practices (Bittner et al., 2024). Thus, a risk-benefit assessment (RBA) is needed to evaluate potential circular practices in the catering sector considering not only the beneficial aspects such as sustainability, ethics, and consumer preference, but also the risks associated with each hazard. The new thesis aims to conduct a risk-benefit analysis of circular practices in catering. The first step will be to further conceptualise what encompasses circular practices in catering according to the literature. Then, selecting a practice according to its prevalence and/or importance, followed by identifying the chemical and microbiological hazards that could impact food safety or that could have nutritional effects that contribute to health benefits or pose health risks through literature and in-depth interviews with experts. This will be followed by a scenario analysis comparing the implementation of the practice with the status quo. The results of the obtained RBA can be used in risk-benefit management of circular practices in catering in terms food safety, dietary recommendations, sustainability, economic aspects, and consumer preference. 

References
Greer, E., von Wirth, T., & Loorbach, D. (2020). The diffusion of circular services: Transforming the Dutch catering sector. Journal of Cleaner Production, 267, 121906.https://doi.org/10.1016/j.jclepro.2020.121906.
Kirchherr, J. W., and Ralf van Santen. "Research on the circular economy: A critique of the field." Resources, conservation and recycling 151 (2019).
Membré, J. M., Farakos, S. S., & Nauta, M. (2021). Risk-benefit analysis in food safety and nutrition. Current opinion in food science, 39, 76-82.
Bittner, N., Bakker, N., & Long, T. B. (2024). Circular economy and the hospitality industry: A comparison of the Netherlands and Indonesia. Journal of Cleaner Production, 141253.

9. Exploring the key techno-managerial drivers that lead to pig carcass contamination – a focus on food safety culture and hotspot mapping 
Supervisors: IreOluwa Isaac-Bamgboye (PhD), Sara Erasmus (FQD), and Patricia Hoekstra (Marel)
Building on the previous research of MFQ students: No
MFQ specialisations: User-oriented food quality, Quality control and assurance
Open to 1 student


Problem description
Pork is one of the most consumed meats worldwide. It is well-known for its rich flavour profile and versatility in the cooking process. Pork is a good source of iron, zinc, and thiamine, among other important vitamins and minerals, as well as protein. A major threat to the safety and quality during the processing of pork meat is microbial contamination of pig carcasses. It is essential to understand the dynamics and diversity of these contaminants from a techno-managerial viewpoint, to be able to put control measures in place that effectively reduce the risks associated with foodborne illnesses.
[image: A pig with mud on its nose

Description automatically generated]The food safety culture of a company plays a role in product contamination. De Boeck (2018) described the food safety culture model as follows: “Food safety culture can be defined as the interplay of the food safety climate as perceived by employees and management at all levels of a company and the implemented FSMS, which will be influenced by company characteristics and the context of the company (techno-managerial route) resulting in a certain level of food safety and hygiene of the final product”. The process to improve quality consists of several steps and is divided into two loops. The first loop is focused on incidental problems and having the process within the control limits. The second loop is focussed on the structural problems based on the findings of the causes of deviations. Important steps within the improvement circle are determining structural problems by collecting information on the process, documentation of quality and consumer satisfaction, and employee performance. The next step is analysing the process and modifying the process (Luning & Marcelis, 2020). Behavioural patterns of products, processes, and people are analysed. The improvement activities can be influenced by technological conditions and administrative conditions. To obtain an overview of the food safety culture within the pork processing company, a thorough analysis must be performed while considering the interplay between the techno-managerial route and the human route.
This new thesis topic aims to analyse the crucial indicators of a food safety culture as well as the current food safety culture in the meat production environment of a pig slaughtering and processing company for the improvement of pork quality. You will determine what are the critical indicators to assess the quality of pork carcasses and meat, as well as the critical indicators for a good food safety culture.

References
De Boeck, E. (2018). Food safety culture and climate, exploring the human factor in food safety management. PhD Thesis, Ghent University. Faculty of Bioscience Engineering, Ghent, Belgium.
Luning, P. A., & Marcelis, W. J. (2020). Food quality management. Wageningen Academic Publishers. https://doi.org/10.3920/978-90-8686-899-5.


[bookmark: _Toc167271968]III. Digitalisation in food safety and quality management




Introduction
The food industry is challenged to consistently produce safe, high-quality food for a growing population; deal with the climate change effects, complex food supply chain, food loss, and waste; comply with the stricter official regulations; and respond to consumer demands for enhanced sustainability, authenticity, and traceability. Under all these circumstances, the scope of traditional aspects of food safety and quality management (FSQM) is expanding toward sustainability, transparency, traceability, online/real-time access, and evaluation aspects (Djekić et al., 2023). The traditional FSQM methods (i.e., statistical process control, total quality management, and continuous improvement) are still relevant and useful, however, they are open to be complemented by digital technologies and data analytics. 
[bookmark: _Hlk166680175][image: Revolutionising Food Safety: Harnessing IoT and Digital Solutions for a  Safer, Smarter Food Service Industry]  With the spreading of the Fourth Industrial Revolution (Industry 4.0) towards other fields, Food Quality 4.0 (Hassoun et al., 2023), Food Safety 4.0 (Trollman et al., 2024) and Food Traceability 4.0 (Hassoun et al., 2024) concepts have emerged. These concepts can be characterised by the use of novel and/or improving digital technologies (e.g., Artificial Intelligence (AI), cloud computing, blockchain, Internet of Things (IoT), smart sensors, autonomous robotics, big data and 3D food printing etc.) in FSQM, and enhanced interconnectivity (Hassoun et al., 2023). Besides that, the food industry and official authorities (FDA, WHO, EU Commission etc.) have become more interested in digitalisation and started moving towards Food Quality 4.0, Food Safety 4.0, and Food Traceability 4.0 concepts (Djekić et al., 2023). However, despite the increasing interest in and potential benefits of Industry 4.0 technologies in food safety and quality management, there is a lack of awareness and information about how the implementation of these technologies can improve processes and what the technological and managerial challenges are in the digital transformation of traditional FSQM. In this frame, this research topic aims to investigate the current situation, benefits, and challenges of the application of Food Quality 4.0, Food Safety 4.0, and Food Traceability 4.0 concepts from the techno-managerial perspective and provide research outcomes that can help to improve overall safety and quality management in the food industry. With this goal, the research will be conducted through the following topics which are described on the next pages.Image source: LinkedIn.com


References
Djekić, I., Velebit, B., Pavlić, B., Putnik, P., Šojić Merkulov, D., Bebek Markovinović, A., & Bursać Kovačević, D. (2023). ‘Food Quality 4.0: Sustainable Food Manufacturing for the Twenty-First Century’. Food Engineering Reviews, 15(4), 577-608.
Hassoun, A., Jagtap, S., Garcia-Garcia, G., Trollman, H., Pateiro, M., Lorenzo, J. M., ... & Câmara, J. S. (2023). ‘Food quality 4.0: From traditional approaches to digitalized automated analysis’. Journal of Food Engineering, 337, 111216.
Hassoun, A., Alhaj Abdullah, N., Aït-Kaddour, A., Ghellam, M., Beşir, A., Zannou, O., ... & Regenstein, J. M. (2024). Food traceability 4.0 as part of the fourth industrial revolution: key enabling technologies. Critical Reviews in Food Science and Nutrition, 64(3), 873-889.
Trollman, H., Bader, F., Luo, Y., Garcia-Garcia, G., Jagtap, S., Parra-López, Colwill, J., & Trollman, F. (2024). ‘Food Industry 4.0 Emerging Trends and Technologies in Sustainable Food Production and Consumption’, ‘Chapter 4- Food Safety 4.0’. Elsevier.

10. Investigating the Benefits and Challenges to Implementation of Advanced Digital Technologies for Real-time Food Quality Monitoring: A Case Study in a Food Production Chain
Supervisor: Selcen Semercioz-Oduncuoglu (FQD)
Building on the previous research of MFQ students: No
MFQ-specialisations: Quality control and assurance, Quality management and entrepreneurship 
Open to 1 student

[bookmark: _Hlk164345142]
Problem description
According to the Food Quality 4.0 concept, digital technologies (e.g., AI, cloud computing, blockchain, IoT, smart sensors, autonomous robotics, big data and 3D food printing etc.) can offer promising opportunities for real-time quality monitoring, which supports food quality management, risk mitigation practices and in complying regulatory standards. However, implementing such technologies possesses benefits and challenges that need to be investigated.
[image: ]Within the frame of this topic, digital technologies that can be used in real-time quality monitoring of a selected food (e.g., fresh fruit juice, dairy etc.) production chain and their technological and managerial benefits and challenges will be investigated through a literature review and interviews (i.e., with farmers, processors, and quality assurance managers, and technology service providers etc.).Image source: geti.intel.com

The findings of this study will provide practical implications for producers, digital technology providers, regulatory agencies, and other stakeholders involved in ensuring the quality of fresh juice products. By addressing the identified challenges and leveraging the benefits of digitalisation through real-time quality monitoring, the industry can consistently produce safe and high-quality food and take proactive action on quality incidents. 


















11. Towards a stepwise approach  to a digitalised food safety management system 
Supervisors: Selcen Semercioz-Oduncuoglu (FQD) and Martina Sartoni (uniPi)
Building on the previous research of MFQ students: No
MFQ-specialisations: Quality control and assurance, Quality management and entrepreneurship 
Open to 1 student


Problem description
[image: ]With the increased complexity of supply chains and rising customer and consumer demands for safer food due to several food safety incidents, the need for more effective and efficient food safety management has become more apparent. The Food Safety 4.0 concept emphasizes that digital technologies (e.g., AI, cloud computing, blockchain, IoT, smart sensors, autonomous robotics, big data and 3D food printing etc.) can support to enhancement of food safety practices and management by leveraging technology to streamline processes, improving data management, enabling smart food safety controls and high-quality assessment of food products, facilitating the transition to more sustainable food systems. However, the transition to a fully or partially digitalised food safety management system (FSMS) can be challenging due to its affordability, scalability, and commercial viability (Trollman et al., 2024). Moreover, there is still a lack of knowledge and consensus about what digitalisation entails, which steps need to be taken to reach that point, and how progress toward digital transformation should be (Buer et al., 2018). There is a need for a systematic transition map from traditional methods to digitalised FSMS.Image source: yokogowa.com

There is some previous research on identifying digital technologies that can support quality control practices in food manufacturing and comparison of perceived and faced challenges in the food companies (Radovet, 2024) and a Delphi study on digitalisation of food safety management systems and investigation of enablers and challenges (Sartoni, in submission). The current research will support these previous studies by examining the current application of digital transformation processes/stages in different food sectors. In this context, this research aims to design a stepwise approach towards the digital transformation of the FSMS. The data/knowledge will be collected through the relevant literature review and expert interviews. 

References
Buer, S. V., Fragapane, G. I., & Strandhagen, J. O. (2018). The data-driven process improvement cycle: Using digitalization for continuous improvement. IFAC-PapersOnLine, 51(11), 1035-1040.
Radovet, E. (2024). ‘Investigating the barriers to the digital transformation of quality control in food production from a techno-managerial perspective: A comparative study between companies in the implementing and planning phases’, MFQ Master Thesis.
Sartoni, M. (in submission), ‘Towards digitalisation of food safety management systems – challenges and enablers’.
Trollman, H., Bader, F., Luo, Y., Garcia-Garcia, G., Jagtap, S., Parra-López, Colwill, J., & Trollman, F. (2024). ‘Food Industry 4.0 Emerging Trends and Technologies in Sustainable Food Production and Consumption’, ‘Chapter 4- Food Safety 4.0’. Elsevier.

12. Investigating the benefits and challenges to implementation advanced digital technologies for enhancing food supply chain traceability: A case study in a food production chain
Supervisors: Selcen Semercioz-Oduncuoglu (FQD) and Sara Erasmus (FQD)
Building on the previous research of MFQ students: No
MFQ-specialisations: Quality control and assurance, Quality management and entrepreneurship 
Open to 1 student


Problem description
Effective food traceability through the supply chain is one of the important components of safe food (Yu et al., 2022) which is also stressed as a cornerstone of the EU’s food safety policy (EU Commission, 2024). Although there are well-explained and structured food traceability guidances (European Parliament and the Council of the European Union, 2010; FAO, 2017) and regulations (European Parliament and the Council of the European Union, 2002; FDA, 2024), traceability and transparency are still deficient within the food system and the existing traceability systems have been challenged by frequent food safety incidents and food recalls (Yu et al., 2022). Correspondingly the food industry has been pushed to develop efficient ways to monitor the food supply chain to identify and recall unsafe food (Yu et al., 2022). In the context of the Food Traceability 4.0 (FT 4.0) concept, digital technologies such as blockchain, IoT, AI, and big data are approached as promising and important components in food traceability optimisation to track and trace food products from farm to fork, achieving real-time surveillance and digital traceability (Hassoun et al., 2024). These technologies have also been considered potential enablers for reactions to food safety incidents before contamination spreads and reaches customers/consumers, preventing consumer trust damages, reducing economic losses and enhancing overall food safety (Trollman et al., 2024).
[image: ]Although all the potential benefits of these technologies for enhanced food traceability have been reviewed and future recommendations have been provided, the perceived and experienced benefits and challenges in specific food sectors (e.g., fresh produce supply chain, dairy products supply chain etc.) have not been discussed enough which might be one of the main reasons for the low implementation and adaptivity of these technologies in the food industry. While the other subtopic entitled ‘Strategies for Adopting Blockchain Technology for Food Traceability and Authentication’ will investigate specifically the acceptance of blockchain technology in the EU meat supply chains (see Research Area- Food fraud: elucidating food supply chain integrity), the current subtopic aims to address the knowledge gap on the perceived and experienced benefits and challenges of application of the digital technologies in the frame of the Food Traceability 4.0 concept from a techno-managerial perspective. The data/knowledge will be collected through the relevant literature review and expert interviews/surveys and the food sector (e.g., fresh produce supply chain, dairy products supply chain etc.) will be decided with the student.Image source: Hassoun et al., 2024
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13. Enhancing food safety through the use of data-embedded barcodes in food packaging: A study of labeling, traceability, and compliance regulations
Supervisors: Selcen Semercioz-Oduncuoglu (FQD) and Deniz Turan-Kunter (FQD)
Building on the previous research of MFQ students: No
MFQ-specialisations: Quality control and assurance, Quality and food logistics 
[image: Data-embedded barcodes | 2019-06-04 | Refrigerated & Frozen Foods]Open to 1 student


Problem description
Food labelling and traceability are legally mandatory in the EU  for all food and feed businesses (EU Commission, 2024; FARE, 2023). Labelling is crucial for providing specific information related to food safety (e.g., ingredients, intended use, batch number, shelf-life and storage conditions) and can influence consumer preferences and even national diets (Temple and Fraser, 2014). Image source: refrigeratedfrozenfood.com

A well-designed food traceability system is essential to identify the source of contamination and quickly recall affected products, prevent the spread of illness, manage allergens, and prevent the distribution of fraudulent products. Traceability systems can also provide detailed information about a product's origin, components, and processing history, which can enhance consumer safety. Although all these benefits of labelling and traceability, compliance with regulations still lacks sufficient motivation, especially among small-medium entrepreneurs. Although money and time are common barriers, there are more complex root causes (Yapp and Fairman, 2006).
Embedding data in barcodes on food packaging can be considered one of the tools in the digitalisation of food quality and safety management and may be a remedy to all these current problems related to labelling, traceability and compliance with food safety regulations. Data-embedded barcodes would help ensure compliance with the strict regulations that food manufacturers are subjected to by providing accurate and detailed information (e.g., ingredients, production methods, and distribution etc.) on food products compared to traditional labels and tracking and tracing the food products from the farm to their final destination more easily, more efficiently and more accurately. This research topic will focus on the potential of data-embedded barcodes to enhance food safety and quality management by improving labelling, traceability, and compliance with regulations in the food industry. 
The research would involve analysing the current regulatory framework related to food labelling, traceability, and compliance in the chosen country or region, and evaluating how the use of data-embedded barcodes can help address any gaps or weaknesses in the current regulations and managerial activities. The research would also examine the potential benefits and challenges of implementing such a system, including the costs and technical feasibility of incorporating data-embedded barcodes in food packaging. Finally, the thesis might propose recommendations for optimizing the use of data-embedded barcodes in food packaging to enhance food safety management and consumer protection. For these goals,  the knowledge/data collection is planned as a combination of literature research, industry surveys, case studies, and cost analysis. To support these findings, related expert interviews would also be consulted about the data-embedded system implementation in food packaging.
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[bookmark: _Toc167271969]IV: Food waste reduction strategies and the use of new technologies 




Introduction
[bookmark: _Hlk166677984][image: ]The agricultural and food industry has acknowledged the significant potential of technologies to enhance quality control and reduce food waste. Innovative solutions provide substantial support to companies, especially SMEs operating within this sector, which offers a unique opportunity for developing technological solutions to prevent and manage food waste. Due to the high susceptibility of food products to spoilage, new technologies have been developed to extend shelf life through advancements in processing, storage, and packaging. Furthermore, the high recoverability of certain food items, such as fruits and vegetables, and the potential to repurpose their by-products present opportunities to create new edible products through transformation technologies. However, the adoption rate of these innovations remains low, and the introduction of new technology does not always guarantee the desired outcomes. Therefore, it is essential to research to understand the factors influencing the successful adoption and integration of technology in food companies' operations. To contribute to this research theme, we have defined several topics which are presented in the next pages. 

















14. Exploring the integration of technology to extend the shelf-life and reduce food waste in the food industry
Supervisors: Giustina Pellegrini (BMO) and Giorgiana Catunescu (FQD)
Building on the previous research of MFQ students: No
MFQ-specialisations: Quality control and assurance, Quality management and entrepreneurship, User-oriented food quality 
Open to 2 students  


Problem description
In a company, mild processing technology is introduced to extend the shelf life of the product and reduce food waste, while maintaining or even enhancing product quality (e.g., higher nutritional value, improved taste). These are compelling reasons to implement processing technology. However, introducing new technology does not always guarantee the intended outcome.
[image: A group of people in a factory

Description automatically generated]The companies, especially agri-food SMEs, face two main challenges: (1) integrating the processing technology into existing processing activities and administrative procedures for operators (technology assimilation), and (2) aligning quality and shelf-life improvements with the preferences of the target consumer groups to maximise the opportunities presented by these technologies (business model innovation). Successfully addressing these challenges enables companies to gather the benefits of processing technology introduction. To optimize these processes and their interdependence, there is a need for research into the factors influencing the successful introduction of processing technology.
Thus, the thesis aims to critically assess the factors encountered by agri-food SMEs when integrating mild processing technologies both from a technological and a consumer-centred perspective. The research will include an initial literature review, followed up by expert interviews, and if needed, other relevant methods will be included. Based on the results of the thesis, several recommendations will be developed for SMEs both for technology assimilation and the adoption of a new business model. 















15. Sustainability of technological innovation in EU food systems
[bookmark: _Hlk167185516]Supervisors: Giustina Pellegrini (BMO) and Giorgiana Catunescu (FQD)
Building on the previous research of MFQ students: No
MFQ-specialisations: Quality control and assurance, Quality management and entrepreneurship
Open to 1 student


Problem description
[image: A colorful circle with different symbols on it

Description automatically generated]The EU food system is facing immense pressure to simultaneously improve its environmental, economic, and social sustainability across all aspects of the value chain. One of the main challenges is preserving the food quality, safety, and shelf-life of perishable products like fruits and vegetables. Introducing technological innovations can be a crucial factor in addressing these sustainability challenges. However, companies, especially SMEs, often face difficulties in deciding whether to implement technological innovations due to uncertainties about their impact on sustainability. This thesis aims to evaluate the sustainability impacts of innovative processing technologies systematically. The focus is primarily on the effects of these technologies on consumer-perceived quality, health, safety, and food waste reduction. By investigating the impact of these technologies on consumer-related aspects, the research aims to provide insights that can help develop strategies and interventions to promote sustainable production, improve consumer well-being, and reduce food waste by extending product shelf life. Food companies can use this information to make informed decisions on innovative processing technologies, contributing to the sustainability of the EU food system. 

16. Digital platforms to support food waste reduction
Supervisors: Maria Annosi (BMO) and Pieternel Luning (FQD)
Building on the previous research of MFQ students: No
MFQ-specialisations: Quality control and assurance, Quality management and entrepreneurship
Open to 1 student


Problem description
[image: ]Food waste poses a significant challenge in the agri-food sector, prompting the exploration of digital innovation platforms as potential solutions. By focusing on the intersection of digital technology and sustainability, this study seeks to provide insights into how digital platforms can effectively address the complex issue of food waste throughout the agri-food value chain. More specifically, the aim is to investigate the role of digital platforms in facilitating collaboration and information exchange among stakeholders to minimize food waste. The research will employ qualitative methodologies to comprehensively examine the processes of value creation, negotiation, and realization within digital innovation platforms targeting food waste reduction. Drawing on theories of innovation, sustainability, and platform design, the study will develop a conceptual framework to analyse the dynamics of value construction in these platforms.


17. Analysing technologies mitigating post-harvest losses in mango supply chains – a case study in Indonesia
Supervisors: Selcen Semercioz-Oduncuoglu (FQD) and Jonda Rendayu Neisyafitri, PhD (FQD)
Building on the previous research of MFQ students: No
MFQ specialisations: Quality control and assurance, quality management and entrepreneurship
Open to 1 student, Indonesian speaking is a preference 


Problem description
[image: ]Mango fruit is strategic for Indonesia, contributing to the economic situation of the fruit production sector. However, quality defects causing post-harvest losses (PHL) compromise the mango supply chain sustainability. The adoption of technology-based tools could support quality control and mitigate food loss, but the adoption is yet low. Understanding the factors driving these adoptions and the involvement of stakeholders is crucial for the development of a more sustainable mango supply chain. The PhD research, overall, aims to gain a deeper understanding of the technological and people-related root causes of PHL and understand the organisational structures and business environments necessary to facilitate the adoption of these technologies. A new thesis topic has been formulated in the context of this PhD research. The thesis project aims to explore technologies, ranging from traditional to advanced, that can support mango quality control and mitigate PHL, through a literature review. Subsequently, the reasons behind the reluctance of mango actors to adopt innovative technologies will be explored by conducting in-depth interviews with the mango actors.











18. The potential of underutilized Wheat/Soy Milk alternatives: A Scientific and practitioners perspective
Supervisor: Ruth Ngadze
Building on the previous research of students: Zhuojia Xu and Thisun Ranpatabendi
MFQ specialisations: Quality control and assurance, User-oriented food quality, Quality management and entrepreneurship
Open to 2 students 


Problem description
Food technological knowledge and expertise have greatly advanced since humans started baking bread and processing cereal products from gluten-containing wheat centuries ago. Currently, a food technological toolbox is available that contains an array of options to make high-quality products from many ingredients other than e.g. gluten-containing wheat. Biodiversity is sustainably enhanced by using local raw materials and past crops that have been abandoned for food production due to the absence of appropriate food technology. At the same time, urban consumers, especially the young segment of the population, appreciate attractive, affordable, and nutritious foods from a sustainable food system. The state-of-the-art technology combined with present consumer interests (demand) has pushed many food processing industries to apply innovative, cutting-edge development of healthy food products from what is available in the local environment to their product lines. These foods include resilient and gluten-free millet in bakery and confectionary or soy in infant formula feeding. The proposed research on wheat/soy milk alternatives has the potential to revolutionise the food processing industry by providing insights and advice for innovation and processing of new products with maximum health benefits. 

[image: ]
(Rawat et al., 2023) 

The student will select an alternative food, e.g. bread. A systematic review to gain insight into the latest scientific understanding of the chosen alternative's nutritional and techno-functional challenges/benefits (balanced quality) in the food product. This review will produce a conceptual framework, demonstrating the possibilities and challenges involved in this product. The empirical work will follow to get an understanding of the results found in the systematic review study by, e.g., interviewing relevant experts. Overall, the results are expected to provide insights and advice on the potential of “cereal/legume alternatives” in new products with balanced quality.

Rawat, M., Varshney, A., Rai, M., Chikara, A., Pohty, A. L., Joshi, A., Binjola, A., Singh, C. P., Rawat, K., Rather, M. A., & Gupta, A. K. (2023). A comprehensive review on nutraceutical potential of underutilized cereals and cereal-based products. Journal of Agriculture and Food Research, 12, 100619. https://doi.org/10.1016/j.jafr.2023.100619
[bookmark: _Toc167271970]V: Sustainable food systems and novel protein production




Introduction
[image: A group of different types of food

Description automatically generated]The global food system faces significant challenges due to increasing population pressures, environmental degradation, and ethical concerns surrounding traditional food production methods. As the demand for sustainable food sources grows, there is a critical need to explore alternative protein sources, as well as ensure regional accessibility to affordable, healthy diets. This requires a comprehensive understanding of the complex value chains and regional factors that influence food production and consumption. Addressing these interconnected issues is essential for developing sustainable food systems that can meet future global nutritional needs while minimizing environmental impact. To contribute to this research area, we have defined two topics (see on the next pages).




























19. Assessing the potential for upscaling production of emerging novel protein sources: A chain perspective
Supervisors: Catriona Lakemond (FQD) and Giustina Pellegrini (BMO)
Building on the previous research of MFQ students: Yes
MFQ specialisations: Quality control and assurance, Quality management and entrepreneurship
Open to 1 student 


Problem description
[image: A close-up of various types of food

Description automatically generated]The increasingly growing population puts great pressure on sustainable food production. Environmental and ethical concerns of the intensive traditional livestock production to feed the world population have been pointing out the need to develop production for an alternative supply of animal protein. Therefore, a range of alternative protein sources are upcoming. They range from more traditional ones like pulses (e.g. beans) to novel ones like algae, Quorn, cultured meat, and insects. Insects are, for example, a potential alternative because they are nutritious, easily reared, require minimum space, and can help limit the environmental footprint. However, to have a significant impact on the environment, the production of insects needs to be on a large scale, and barriers such as consumer acceptance and requirements for the production and commercialization of these products need to be addressed. In previous MSc work, the developing insect chain was extensively studied. The main bottlenecks for the expansion of large-scale production of insects as human food were found to be a lack of close collaboration between partners, the relationship with customers/consumers, and the lack of appropriate technical knowledge in insect rearing and processing. In general, increasing the production and how to use novel proteins for food applications is part of building new protein value chains. The impact of these value chains depends entirely on the ability to develop successful food products/protein-rich ingredients and to organize the necessary production chain in such a way that good quality products and ingredients are available and finally can reach the consumer. The current research will therefore investigate the similarities and differences of potential successful strategies concerning the developing chains of various novel proteins. 



20. Determining conditions to evaluate regional availability and accessibility of affordable and desirable foods for a sustainable healthy diet
Supervisors: Catriona Lakemond (FQD) and Giustina Pellegrini (BMO)
Building on the previous research of MFQ students: No
MFQ specialisations: Quality control and assurance, Quality management and entrepreneurship
Open to 1 student


Problem description
[image: A handful of beans in a hand

Description automatically generated]Unhealthy diets are seen as a significant risk for death and disability-adjusted life years. To improve diets, the entire food system, from production up to disposal, needs to be considered. The food system itself is a leading cause of environmental degradation and depletion of natural resources. Hence, creating conditions for sustainable healthy diets doesn’t only incorporate cooperation between supply chain partners but also involves consideration of the environment as well as social/cultural and economic aspects. In fact, food systems are embedded in a context amalgamated by historical, landscape, climatic, soil-related, religious, social, cultural, and economic aspects. This depicts the uniqueness of sustainable healthy diets bound to geographic regions. For a region to be able to deal with the unique combination of regional, supply chain, environmental, and resource-related characteristics, the conditions need to be shaped in such a manner that a regional availability and accessibility of affordable and desirable food for a sustainable, healthy diet are there. Hence, which kind of conditions determine and/or can be shaped to be able to have certain foods that together can present a sustainable healthy diet for the inhabitants?

Literature:
Sustainable Healthy Diets, FAO and WHO, 2019









[bookmark: _Toc167271971]VI: Food fraud – Elucidating food supply chain integrity




Introduction
Food fraud is an emerging global issue that disturbs the normal market environment and a major concern not only for consumers (as end-users), but also for various supply chain actors as well as regulatory authorities. Food fraud is an ancient problem, with fraudsters becoming more sophisticated in their deceit in modern times. Food fraud activities result in considerable global monetary losses, and erodes consumer confidence and trust in food products.
[image: A diagram of food safety and adult protection

Description automatically generated]Food fraud is defined by the Global Food Safety Initiative (GFSI) as “A collective term encompassing the deliberate and intentional substitution, addition, tampering or misrepresentation of food, food ingredients or food packaging, labeling, product information or false or misleading statements made about a product for economic gain that could impact consumer health.” (GFSI Benchmarking Requirements, 2017). The motivation behind food fraud is intentional and economically driven, where the crimes are defined as corporate or white-collar crimes. This implies that any plans and activities to mitigate, prevent, or even understand the risks associated with food fraud should consider an entire company’s activities, including some that may not be within the traditional food safety or even HACCP scope, applying methods closer to the criminal investigation. This means that when we study food fraud, we combine the natural science with the social sciences to obtain a better understanding of food fraud.
Due to globalisation, food ingredients are sourced globally, while food supply chain networks have become more complex and adaptive in response to current worldwide incidents. There is also extra pressure to ensure that products from agro-positive food systems that enhance biodiversity and have lower environmental impacts do not fall victim to food fraud. The opportunities and motivations to commit fraud prevail, while the adequacy of controls is not always sufficient to deter fraud. Recently developed authentication techniques perform exceptionally well in detecting fraudulent vulnerable food quality traits. However, rather than defending passively, an approach to actively prevent fraud crimes from happening in the early stage needs to be investigated.
This research topic on food fraud aims to investigate and provide research outcomes that can help to improve food supply chain integrity by elucidating economic/criminological risk factors contributing to food fraud vulnerability and studying advances that can help in the fight against food fraud.
[bookmark: _Hlk166518753]The research will be conducted through the following topics described on the next pages.






21. Drivers and barriers of digital technologies implementation for fighting food fraud
Supervisor: Sara Erasmus (FQD)
Building on the previous research of MFQ students: Yes
MFQ specialisations: Quality control and assurance, Quality and food logistics, User-oriented food quality, Quality management and entrepreneurship
Open to 1 student

Problem description
There are currently different types of digital technologies incorporated in the packaging of food products. These technologies, such as barcode, Quick Response (QR) code, and Radio Frequency Identification (RFID), play important roles in food delivery through the supply chain, transparency and integrity, marketing, and payment. For a review published by our team on QR codes, see the publication by Li et al., 2024 (https://doi.org/10.1016/j.tifs.2024.104384). To be specific, a barcode, corresponding to a type of food product, is generally used to distinguish the food from others by entities in the supply chain; RFID enables identification of an object from a distance without requiring a line of sight and transmits measured environmental factors during food transportation, such as temperature and relative humidity; QR codes are attached on single food packaging and available to consumers, who can use their phone to scan for online information. GS1, a non-profit global organization, is working on further promoting the usage of technologies in food sectors. Image by Li et al., 2024

Digital technologies can contribute to food supervision. Investigating the drivers and barriers to the implementation of identification technologies in the detection and prevention of food fraud is key to promoting their usage. This topic will build on previous research that has explored the use of digital technologies in the tuna, wine, and olive oil supply chains. It will further delve into the drivers and barriers to the usage of these identification technologies and propose mechanisms by which the implementation of these technologies can assist in the fight against food fraud.

Reference
Li, P., Yang, J., Jiménez-Carvelo, A. M., & Erasmus, S. W. (2024). Applications of food packaging quick response codes in information transmission toward food supply chain integrity. Trends in Food Science & Technology, 104384.










22. Strategies for adopting blockchain technology for food traceability and authentication
Supervisors: Sara Erasmus (FQD) and Selcen Semercioz-Oduncuoglu (FQD)
Building on the previous research of MFQ students: Yes
MFQ specialisations: Quality control and assurance, Quality and food logistics, User-oriented food quality, Quality management and entrepreneurship
Open to 1 student


Problem description
Blockchain Technology (BCT) is a decentralized, distributed ledger (database) that records the provenance of a digital asset, and through its inherent design, the data on a blockchain cannot be modified. The use of BCT has gained increasing attention in recent years and it has been used in various industries. There have been numerous efforts to use and integrate BCT in supply chain management, such as the food supply chain. For example, Walmart and IBM have been using a BCT system from 2018 for the supply chain monitoring of lettuce and spinach with all blockchain nodes controlled by Walmart and placed on the IBM cloud. In this way, the traceability of the product is assured. Another example is FoodSQRBlock, a BCT-based approach developed in 2021 that uses QR code and cloud computing to digitize food supply chain data to improve traceability from farm to fork. Similarly, the Food Trust blockchain of IBM was created to trace foods along the entire chain. Hence, BCT allows brands to track a food product’s entire journey. In the case of product contamination, BCT allows the tracing back through each stop to its origin. Provided that the data is recorded at the blockchain node, it also allows companies to visualise everything else that the product may have encountered, allowing the early identification of risk. However, BCT is not adopted widely in food supply chains and there are still many challenges when it comes to its integration with other data sources.
To address the challenges for the integration of BCT in European meat supply chains, it is first required to determine the acceptance of blockchain by studying the incentives/drivers and barriers of blockchain use by industry decision-makers/stakeholders in the chain. The acceptance of BCT in the European meat (pork/broiler) supply chains has been investigated through interviews with key decision-makers/stakeholders along the value chain (i.e., farmers, transporters, slaughterhouses, meat processors, retailers). The previous work viewed BCT and other means of documenting and tracking credence characteristics as ‘market devices’. Market devices are material and discursive assemblages that play a role in the construction of markets, facilitating the economic exchange of meat products between economic actors. A questionnaire was used to interview key stakeholders along the entire value chain for selected meat products. All interviews had two main parts. Part one focused on current collaboration practices along the supply chain, with particular emphasis on the devices used to ensure traceability of meat products, and the credibility of these devices. Part two explored what incentives and barriers decision-makers see for introducing BCT in the Dutch meat chains. This will enable the identification of barriers to the adoption of BCT and to assess how the use of BCT is likely to influence market practices. This topic will build on these findings with a specific focus on food traceability and authentication.This Photo by Unknown Author is licensed under CC BY-NC-ND


23. Social networks and crime script analysis to combat food crimes
Supervisors: Sara Erasmus (FQD), Wim Huisman (Amsterdam Vrije Universiteit) and Annemieke Pustjens (WFSR)
Building on the previous research of MFQ students: No
MFQ specialisations: Quality control and assurance; Quality and food logistics
Open to 1 student


Problem description
In the past years, the food fraud vulnerability assessment tool has been developed (van Ruth et al., 2017) and fraudulent company characteristics have been studied (van Ruth et al., 2021). Zhao et al. (2019) have conducted an empirical study on the supply chain adaptation to disruptions. Gomez et al (2021) studied how supply chain diversity fights against food shocks. Nonetheless, food fraud-oriented supply chain network mechanisms have not been extensively studied and can be considered a knowledge gap. To this end, crime script analysis can outline the consequential steps and actions that are undertaken to prepare for, engaged in, and complete fraud crimes. Meanwhile, social network analysis as a developed tool can provide insights into social structures and supply chain actor interactions.
This topic will investigate the embedded mechanisms of fraud for a specific food product (to be decided) behind actors’ social networks. The initial step is to build the food product’s actors supply chain network. Afterwards, crime script analysis will be conducted to assess the opportunities and regulatory loopholes through previous food fraud cases. Social network analysis will then be implemented to identify the significant differences among their social networks and their critical nodes. Questionnaires oriented structural equation model and exponential random graph model will be utilized to provide insights into the relationships between social networks and food fraud crimes. The other approach for this topic would be to only focus on crime script analysis and conduct a study on online food fraud as presented by Holt and Lee (2022).This Photo by Unknown Author is licensed under CC BY-SA
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24. Tracing products from deforestation-free food systems: Exploring the challenges that non-EU countries face
Supervisor: Sara Erasmus (FQD)
Building on the previous research of MFQ students: No
Possibility to combine with internship: No 
MFQ specialisations: Quality control and assurance, Quality and food logistics, User-oriented food quality, Quality management and entrepreneurship
Open to 1 student


Problem description
The Regulation on Deforestation Free Products (EUDR) is an important turning point in the global fight against deforestation (https://green-business.ec.europa.eu/deforestation-regulation-implementation_en). The EUDR will start to apply on 30 December 2024. Although many countries have made a substantial effort over the years to improve transparency, yet deforestation continues at an alarming rate. Hence, in response to deforestation the EU aims to act and support partner countries to transition to sustainable, deforestation-free, and legal agricultural value chains.This Photo by Unknown Author is licensed under CC BY-ND

Strengthening traceability in the livestock supply chain is a strategic measure to dissociate ranching from illegal deforestation and contribute to global decarbonization efforts. By monitoring each animal individually throughout its lifespan, this proposal establishes traceability systems that enable stakeholders to track the origin and trajectory of livestock products. In addition to strengthening health surveillance, it also promotes transparency and social and environmental sustainability throughout the supply chain, ensuring that global markets have access to traceable products.
Regarding imports and exports, Brazil has developed an excellent cattle identification system, called SISBOV. Nevertheless, traceability still needs further development and monitoring. As well as nutritional and health compliance which are still a priority for the processing sector. Strategies to better monitor cattle traceability and test meat quality could leverage the livestock sector in Brazil, which had suffered from different meat scandals such as the “Carne Fraca” (“Weak Meat” investigation), impacting exportations to high standards markets like the EU. This topic will use qualitative data collection and semi-structured interviews with industry professionals to identify challenges and create a supply chain map from farm to retailer, validated by area experts. Supply chain mapping and interviews will aim to identify areas of the Brazilian beef supply chain that lack the visibility required for management to guarantee sustainability, traceability, and product quality.








25. Meta-analysis of consumer’s willingness to pay for special labels of food products
Supervisors: Pengfei Li (PhD), Sara Erasmus (FQD) and Shujuan Xing (PhD in Aquaculture and Fisheries Group)
Building on the previous research of MFQ students: No
MFQ specialisations: Quality control and assurance, Quality and food logistics, User-oriented food quality, Quality management and entrepreneurship
Open to 1 student


[image: A jar with a circle around it

Description automatically generated with medium confidence]Problem description
The label, which is always set on the surface, is one of the key elements of food packaging, as the basic purpose of food labels is to convey the corresponding information (Li et al., 2024). Special food labelling conveys specific information on food quality attributes, including traceability, safety, genetically modified, animal welfare, sustainability, etc. Consumer purchasing preferences are reported to be influenced by information displayed on food package labels (McFadden & Huffman, 2017). Each food label in the market has a different price premium compared with other products without special labels. Consumer’s willingness to pay for the premium is still unclear and influenced by many factors, such as the demographic characteristics of the consumer, the food types (natural, organic, or conventional), their prices, and areas their type (traditional paper labels or modern ones with a QR code), the aims (mentioned above).
Previous studies have shown how much consumers are willing to pay for certain special food labels. However, due to significant variations in data, it is important to collect all the relevant global research and evaluate the premium caused by special food labels that consumers can accept. The systematic and comprehensive conclusions can contribute to food producers deciding on special food label implementation.
Meta-analysis is a quantitative and formal study design used to systematically assess the results of previous research to derive conclusions about that body of research. This topic aims to (i) undertake a systematic analysis of previous data on consumers' willingness to pay for premium food labels; (ii) explore all the possible factors influencing consumers' willingness to pay for premium food labels; (iii) provide insights into consumers' willingness to pay for premium of special food labels with different food attribute information. An expert in meta-analysis has been invited to provide support for this topic.

References
Li, P., Yang, J., Jiménez-Carvelo, A. M., & Erasmus, S. W. (2024). Applications of food packaging quick response codes in information transmission toward food supply chain integrity. Trends in Food Science & Technology, 104384.
McFadden, J. R., & Huffman, W. E. (2017). Willingness-to-pay for natural, organic, and conventional foods: The effects of information and meaningful labels. Food policy, 68, 214-232.


26. Illicit wildlife meat trade – unraveling the social dilemmas at play together with the zoonosis, conservation, and consumer risks
Supervisor: Sara Erasmus (FQD)
Building on previous research of: No
MFQ specialisations: Quality control and assurance, Quality and food logistics, User-oriented food quality, Quality management and entrepreneurship
Open to 1 student

Problem description
Illicit wildlife meat trade is a threat to the integrity of the interconnected global food (meat) supply chains and resulting in human health. It is widely recognized that a trade ban in international communities will be counterproductive – further increasing consumer demand, promoting illegal trade, and causing biodiversity loss. Imports of illegally traded products represent a serious 'One Health' issue that may threaten the health of local wildlife, livestock, domestic animals, and/or humans given that it is a gateway to zoonotic infectious diseases. Hence, a key challenge is to implement effective measures that can ensure safer and more resilient food systems.
Current advocated measures for combating illicit wild meat trade and avoiding public health, environmental, and economic problems include increased public awareness, improved surveillance, constant inspection of wildlife trade markets, and enforcement of (inter)national regulations. At the core of these measures are the wildlife species used for illicit bushmeat trade. It is not widely known what species are mostly implicated in illicit trade (Morrison-Lanjouw et al., 2021) and the true scale and scope of the issue (Chaber et al., 2018). Bushmeat seized and incinerated at ports are not genetically analysed to identify the wildlife species, and further analyses to identify the pathogenic viruses, bacteria, and parasites of zoonotic importance (risks) are not routinely done. Limited work has investigated the source of the problem and developed a deeper understanding of the social dilemmas at play together with the various risks.This Photo by Unknown Author is licensed under CC BY-NC-ND

Illicit trade is a form of food fraud (Spink & Moyer, 2011) and is driven by the price differences between the place of origin and the destination of the products. The Transnational Alliance to Combat Illicit Trade and the United Nations (UN) Conference on Trade and Development has emphasized the negative impacts of illicit trade on the UN Sustainable Development Goals (see link). In fact, it undermines sustainable farming and jeopardises the delivery of fair, safe, and sustainable food supplies, decelerating the zero-hunger goal. Furthermore, there is also the risk that illicit products could introduce invasive species, disease-carrying or resistant pathogens, or contaminants that threaten human health and the agricultural economy.
The response by scientists and organisations to the emergence of pathogens from wild meat that threaten public health and biodiversity is to advise the prohibition of the sale and consumption of wild meat (Hoffman, 2021). However, the increase in regulatory control is another driver for illicit trade as, in some cases, increased rarity and prices may even raise the social status of consuming wild meat and consequently drive up demand. These considerations indicate that, in the absence of effective law enforcement and demand reduction campaigns, a trade ban may fail to reduce and may even encourage illegal wild meat trade. Furthermore, the loss of protein security due to bans is often overlooked. It has been stated that if the protein supplied by wildlife were to be replaced by domestic livestock, it would drive more than 260 species towards extinction and cause loss in biodiversity as 124,000 km2 land will have to be transformed into agricultural land.
This topic will seek to identify the reasons for consumption and to understand the network and demand. The consumption drivers for illicit bushmeat trade from non-EU countries to the EU will enable us to describe the consumer risks to consumption as this will depend on the identified pathogens. It will also help to explain conservation risks (biodiversity loss) as certain species (some critically endangered) are known to be consumed for various reasons (cultural practices, health beliefs, and spiritual beliefs). It will further improve the current understanding of the networks linked to illicit wild meat trade and help to seek ways to effectively disrupt these networks.

References
Chaber, A-L., Gaubert, P., Green, H., Garigliany, M., Renault, V., Busoni, V., Dieudonné, M., & Saegerman, C. (2018). Report on the illegal importation of meat, including bushmeat, seized at Zaventem airport – 2017/2018. https://wwf.be/sites/default/files/articles/files/IMAGES-2/CAMPAGNES/COVID-19/REPORTONTHEILLEGALIMPORTATIONOFMEATFinal.pdf 
Hoffman, L.C. (2021). Why Bushmeat Should Not Be Banned. Tropentag, 15-17 September hybrid conference, "Towards shifting paradigms in agriculture for a healthy and sustainable future", Germany.
Morrison-Lanjouw, S. M., Coutinho, R. A., Boahene, K. & Pool, R. (2021). Exploring the characteristics of a local demand for African wild meat: A focus group study of long-term Ghanaian residents in the Netherlands, Plos One, https://doi.org/10.1371/journal.pone.0246868
Spink, J., & Moyer, D. C. (2011). Defining the public health threat of food fraud. Journal of Food Science, 76(9), R157–R163.


27. Estimating potential sources and paths of contamination using trade data and product quality labels: A multi-case study involving two or more value chains of different products
Supervisors: Ayalew Kassahun, Yamine Bouzembrak and Hans Marvin (Hayan Group)
Building on the previous research of MFQ students: Tracking-and-tracing potential sources and paths of contamination in meat supply chains using trade data (2018, 2019, 2021)
MFQ specialisations: Quality control and assurance, Quality management and entrepreneurship
Open to 1 student  

Problem description
Contamination, fraud, and the general lack of quality and provenance information is a serious problem in food value chains. It is therefore important that all actors within the food supply chain have methodologies and tools available to identify potential sources and paths of contamination and detect fraudulent activities at an early stage so that preventative measures can be taken. 
In past thesis projects, we investigated traceability models for food supply chains using network centrality measures of graph theory. We first used trade data only to predict the potential sources of contamination and vulnerabilities of the Dutch poultry chain using publicly available trade data (Hao, 2019). We then improved the model by incorporating new actor categories and limited quality label information and using an enhanced optimisation approach (Rue, 2020). The addition of additional data and quality labels in the model has provided promising results but also shows the need for improving the model and verifying it in sectors other than poultry meat. 

[image: A shelf of fruit and vegetables

Description automatically generated]

In this MSc thesis/internship project, we aim to study and improve this promising line of research and develop a generic traceability model using graph theory and data science techniques. Food quality labels (e.g., organic, beter-leven and halal) also conducted by past MFQ student (Berns, 2021) can be used to enhance this study. The approach in this research can have either a conceptual character (qualitative or design-oriented) or use analytical methods (quantitative methods of graph theory and machine learning) depending on the desire and competencies of the student.

References & further reading
· Hao S, Kassahun A, Bouzembrak Y, Marvin H (2020) Identification of potentially vulnerable points and paths of contamination in the Dutch broiler meat trade network. PLoS ONE 15(5): e0233376. https://doi.org/10.1371/journal.pone.0233376
· Rue, T. 2020. Introducing quality labels in the identification of critical actors and paths of contamination in the Dutch broiler meat chain. MSc thesis. Supervisors: Ayalew Kassahun, Yamine Bouzembrak & Hans Marvin. 
· Berns, I, 2021. Proprietary Food Quality Labels in The Dutch Supply Chain: An analysis of the initiation and enforcement of proprietary food quality labels in the Dutch supply chain. MSc thesis. Supervisor: A. Kassahun


[bookmark: _Toc167271972]VII: Consumer perceptions and product interactions





















28. Topics on “Consumer Studies”
Supervisors: Bea Steenbekkers /  Pieter Groen
Building on the previous research of MFQ students: No
MFQ specialisation: User-oriented food quality
Open to 4 students who preferably passed the course FQD33806, YSS31806 and/or YSS33306




Problem description
For this topic, you can choose a consumer food quality-related topic of your own choice. General guidelines for the topics are:
· Consumer perceptions and behaviour related to (innovative) food is involved
· The starting point should be the consumer-food product interaction which might influence  food quality 
· The topic can be studied within different consumer segments and/or different contexts of use.

The final topic will be decided upon in consultation with the supervisor(s). 

All topics have in common that it is aimed to get a deep understanding of consumer perceptions and behaviour, taking place in a certain daily-life context. Therefore, in most cases, qualitative research will be applied during your thesis. Some experience in doing qualitative research is thus required.











[bookmark: _Toc167271973]VIII: Understanding food audit systems




Introduction
[image: A person holding a magnifying glass over a bag of vegetables

Description automatically generated]Effective food audit systems are crucial for maintaining the safety and quality of food products throughout the supply chain. Achieving optimal performance in these systems requires a comprehensive understanding of the multifaceted factors influencing their effectiveness. Organizational dynamics, including culture, management support, resource allocation, and internal control mechanisms, significantly impact food establishments' ability to maintain audit integrity and compliance with established standards. Addressing these organizational challenges is crucial to enhancing audit performance. Additionally, auditor competencies are critical determinants of audit outcomes. Auditors must possess knowledge of relevant standards and effectively navigate the interface between general standards and specific company processes. Social skills are also essential for gathering the necessary information and managing potential resistance from auditees while operating within time constraints. Implementing training and support mechanisms can enhance auditor performance and mitigate potential biases. Moreover, technological innovations offer promising avenues for enhancing audit efficiency and reliability. Advancements in data analytics, remote auditing tools, automated data analysis, and real-time reporting can revolutionize how audits are conducted and monitored, improving efficiency, accuracy, reliability, and transparency. To contribute to this research area, we have identified the following research topics, which are presented in the next pages.  



29. Understanding organizational factors shaping audit performance
Supervisor: Giustina Pellegrini (BMO) 
Building on the previous research of MFQ students: No
MFQ-specialisations: Quality control and assurance, Quality management and entrepreneurship 
Open to 1 student  


Problem description
[image: ]Ensuring high standards of food quality and safety in food establishments is a complex task influenced by various internal organizational factors. The organizational culture, for example, shapes the values and beliefs around food safety practices, ultimately determining how much emphasis is placed on compliance throughout the organization. Additionally, the level of management support plays a critical role in driving food safety initiatives, with strong leadership commitment correlating with more robust enforcement of compliance measures and better resource allocation. Adequate resource allocation, in turn, ensures that the organization has the necessary tools and personnel to meet rigorous audit requirements. Effective internal control mechanisms, such as regular audits and monitoring systems, also contribute to maintaining standards by identifying and addressing potential issues proactively. However, the complexity of effective auditing cannot be underestimated; auditors must have a deep understanding of the organization's specific processes and standards, as well as strong social skills to navigate potential resistance from personnel. Furthermore, time pressure adds another layer of complexity, requiring auditors to manage their time while ensuring thorough evaluations efficiently. All these factors raise the question of how internal organizational dynamics are crucial determinants of audit performance and ensuring reliable outcomes in food quality and safety management.


30. Understanding factors affecting digital transformation in the auditing of food safety management systems
[bookmark: _Hlk166511584]Supervisors: Selcen Semercioz-Oduncuoglu (FQD) and Pieternel Luning (FQD); in collaboration with Aldin Hilbrands (FSSC)
Building on the previous research of MFQ students: No
MFQ-specialisations: Quality control and assurance, Quality management and entrepreneurship 
Open to 1 student  
[image: ]

Problem description
In recent years, sustainably producing safe, high-quality food has become more challenging due to dynamic and competitive conditions in food supply chains. Digital transformation in food quality management seems a powerful tool for improving quality outputs, enabling proactive management of possibilities and risk mitigation. By integrating digital technologies (e.g. data processing, automation, blockchain, AI etc.) companies can modernize and ease their quality management processes. Multiple food companies are now investing in the digitalization of their food quality and safety control and assurance processes. For example, traditional in-person audit processes can be time-consuming, specifically when the company’s food safety management system is still (partially) paper-based, thus open to errors, less efficient and cannot always be done on-site. Digital transformation offers opportunities to enhance audit transparency and accuracy by using and integrating digital tools (e.g. mobile applications, blockchain-based data collection systems, automated data analysis, real-time reporting, etc). Virtual or remote digital technologies could enable auditing through the food supply chain, from farm to fork. Recently, various private standard owners have published remote and/or blended audit manuals (SGS, 2023; BRCGS, 2022; SQF, 2020; FSSC22000, 2020) e.g., when sites cannot be accessed because of serious events. However, digital transformation needs critical consideration on data security, data collection, and data integrity and requires additional training of employees. 
[image: ]





The study aims to gain insight into the factors influencing the digital transformation of auditing food safety management systems from different perspectives such as private standard owners and food companies. The research includes literature analysis, expert interviews and/or other relevant methods. At the start of the project, the topic will be further refined in collaboration with a scheme owner. The research is expected to contribute to encouraging the food industry to adopt digital transformation in quality control and assurance processes.Source: SGS Remote Auditing Solutions Brochure


[bookmark: _Hlk135337811]Food Safety System Certification 22000, Full Remote Audit Addendum, Version 1, (2020); British Retail Consortium Global Standards (BRCGS) 08, Position statement and procedure for blended audits – Remote auditing using ICT BRCGS, Version 4, (2022); Société Générale de Surveillance (SGS) Remote Auditing Solutions Brochure, Maintain Your Certifications with Remote Auditing Solutions (2023);
Safe Quality Food (SQF) Institute Policy Manual, The Use Of Information Communication Technology (ICT) In The Audit Process (2020).
31. Risk factors compromising the audit performance
Supervisor: Pieternel Luning (FQD)
Building on the previous research of MFQ students: No
MFQ-specialisations: Quality control and assurance, Quality management and entrepreneurship 
Open to 1 student  


Problem description
[image: ]In the last few decades, private standards (such as BRCGS, FSCC22000, IFS, etc.) in the food supply chain have been widely acknowledged and regularly updated. Food companies need to regularly adjust their food safety management system to new/changed requirements and audit their systems by third-party bodies to obtain certificates. Auditing and certification in the food sector play a critical role in ensuring the safety, quality, and integrity of food products. Regular audits and certifications help to identify potential hazards and ensure that food production processes comply with stringent safety standards and avoid recalls or regulatory actions. Certification serves as a mark of quality and safety that consumers can rely on and often serves as a prerequisite for international trade. The audit system encompasses multiple stakeholders including the auditees (i.e. the companies that are audited), the auditors (who conduct the audits), and the certification bodies (who finally decide on releasing the certificate) who all make decisions given certain uncertainties and risks. Understanding risk factors that can compromise the reliability of the audit and its outcome is important. Past these studies identified several factors related to the auditee such as inherent food safety risks of product and production characteristics; company characteristics like management commitment, information systems (accuracy and integrity of data), multicultural workforce, etc.; and the company environment such as the legal framework, culture, etc.. Another group of risk factors refers to the features of auditors, the audit scheme, and the certification body. Based on literature analysis and interviews a conceptual framework has been drafted. In the last few years, however, the audit systems changed due to the introduction of new technologies, remote auditing, etc. The thesis project aims to analyse relevant risk factors that could compromise audit reliability and identify measures to mitigate the risk factors. The study will encompass a literature review combined with in-depth interviews with auditors, certification bodies, and scheme owners, to obtain a comprehensive view of key risk factors and how to mitigate them.









[bookmark: _Hlk164353998][bookmark: _Toc167271974][bookmark: _Hlk164415303]IX: Towards resilient food quality management coping with the external business environment 
[bookmark: _Hlk164353536]



Introduction
[image: ]Increasingly, food businesses must cope with the dynamic and demanding external business environment of the global society. The need for sustainable production and challenges associated with the transition toward a circular economy are high on the agenda of enterprises along the whole food supply chain. Various initiatives stimulated the transition towards sustainable production in a circular economy, such as the UN (United Nations) that established the 2030 Sustainable Development Goals (SDG). These SDGs are a call for action to set out the path toward sustainable development. In Europe, the Green Deal is the growth strategy that aims at transforming the EU into a modern, resource-efficient, and competitive economy while protecting, conserving, and enhancing the Union's natural capital, and protecting the health and well-being of Union citizens from environment-related risks and impacts. 
Moreover, geopolitical issues and instability in the external food business environment could impact the production of safe and authentic food. So, today’s food quality (safety) management needs to anticipate these challenges and requirements emerging from the dynamic external business environment. Amongst others, they must adjust their food quality management, strategies, and policies to anticipate emerging risks triggered by the transition towards a circular economy. They also have to cope with sustainability requirements and advance towards more resilient systems. Moreover, geopolitical instability can lead to chain disruptions which also sets requirements on the business resilience. Finally, also, consumers are/will be confronted with the implications of the transition towards a circular economy and need to enhance their awareness. To contribute to this research field, we have defined multiple topics presented in the next pages.


32. Strategies for sustainable and circular food quality management 
Supervisor: Maria Annosi (BMO) 
Building on the previous research of MFQ students: No
MFQ-specialisations: Quality control and assurance, Quality management and entrepreneurship
Open to 2 students


Problem description
[image: ]Environmental sustainability and circular economy principles are becoming increasingly important in the food industry, particularly when it comes to ensuring the quality and safety of food products. The depletion of natural resources, climate change, and environmental degradation pose significant challenges to the food industry's sustainability. Food businesses need to develop new strategies and policies for sustainable and circular food quality management. 
Therefore, there is an urgent need for sustainable and circular business models that can support food quality management. We invite you as students to explore effective strategies for sustainable and circular food quality management and how to measure their impacts. We welcome both empirical and theoretical work, including:
· [bookmark: _Hlk164415126]Developing a theoretical framework that conceptualises sustainable and circular food quality management based on a literature search and e.g., in-depth interviews, expert panel discussion
· Examining effective strategies and policies for sustainable and circular food quality management through literature search and a (multiple) case study (here contact with accompany is needed) 
The new thesis topics will be further discussed at the start of the thesis research and refined depending on your interest.


33. Sustainability integration: Transforming food quality management systems for resilience in dynamic business landscapes
Supervisors: Giustina Pellegrini (BMO) and Giorgiana Catunescu (FQD)
Building on the previous research of MFQ students: No
MFQ specialisations: Quality control and assurance, Quality management and entrepreneurship
Open to 1 student  


Problem description
[image: ]The food industry is under increasing pressure to embrace sustainability due to environmental, social, and economic concerns. Companies are urged to integrate sustainability metrics into their quality management systems to meet these demands. This shift is driven by consumer awareness and stricter regulations, necessitating reevaluating business practices. 
The new thesis project aims to explore how sustainability metrics can seamlessly integrate into food quality management systems. This may involve revising existing quality management protocols, implementing new data collection and analysis procedures, and establishing performance indicators to monitor sustainability performance while maintaining the quality standard. 
In addition, you could evaluate the impact of integrating sustainability metrics into food quality management systems on business resilience. This could focus on the main opportunities, obstacles, and strategies that food companies need to adopt to align their quality management practices with sustainability goals, fostering resilience in an evolving food business landscape and contributing to a more sustainable food industry. The methodology involves a blend of literature review, case study, and empirical research. It examines existing studies and real-world examples and conducts surveys or interviews.


34. Implications of geopolitical instability on safety and fraud risks in global supply chains 
Supervisors: Pieternel Luning (FQD) and Klementina Kirezieva/Wilma Taverne (Cargill)
Building on the previous research of MFQ students: Yes
MFQ specialisations: Quality control and assurance, Quality management and entrepreneurship
Open to 1 student  


[image: ]Problem description
Food and feed businesses purchase their ingredient globally which sets requirements for risk assessments and adjustments of incoming material and supplier control in case of supply chain disruptions or changes in local production. As an example, the recent invasion of Ukraine affected the supply control of many food and feed businesses. The war led to various disruptions and changes in multiple supply chains which have implications for the safety and authenticity of food/feed ingredients. 
The risks of ingredients purchased from areas subject to armed conflicts can be affected by the emergence of new hazards, different hazard profiles, change in exposure, lack of official certificates, and/or the practical impossibility of safety assurance schemes to perform audits. The impact of the Ukraine war is already reflected in the increase in notifications in the Rapid Alert System for Feed and Food related to these products. 
Previous thesis projects explored the impact of supply chain disruptions on food safety and fraud risks, and adjustments of supply control based on changes in risk profiles. You will further build on the previous findings using document analysis, in-depth interviews, analysis of product certificates, etc focusing on food safety or fraud-related issues. The thesis topic will be further defined in collaboration with Cargill at the start of the thesis. 


35. Understanding consumer awareness of circularity-related food safety issues to adjust food safety communication
Supervisors: Pieternel Luning (FQD) and Niels van der Linden (FQD)
Building on the previous research of MFQ students: Yes
MFQ specialisations: Quality control and assurance, Quality management and entrepreneurship, User-oriented food quality
Open to 1 student  


Problem description
[image: ]The transition the a circular economy is already in motion in the European Union. This has large implications for the food business as this transformation may lead to new food safety hazards because of the reuse/recycling of ingredients. As an example, the recycling of food contact materials can lead to new/unknown food safety hazards. Food safety authorities but also food businesses need to communicate on food safety issues associated with the transformation towards the circular economy. For years food safety communication (as part of risk analysis) has been a challenging task and is even more challenging regarding the emerging circularity-related food safety issues. Although many consumers are aware of the environmental need for this transition, they are often unaware of potential food safety issues that come with it. 
For this thesis, we are looking for a student to dive deeper into the ways consumer awareness about the issues surrounding the circular economy can be increased, such as how and where this information should be presented. A limited dataset on preferred channels by consumers exists for multiple EU countries, including several reasons they search for food safety information, but could potentially be expanded. the student will build further on previous thesis research and can use the existing dataset as a basis for an additional survey or interviews.
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