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Abstract. The ECAMPUZ ERASMUS-EDU-2022-CBHE project is designed to enhance 

food science education and foster industry integration among young scientists in Uzbekistan. This 

capacity-building initiative addresses the need for modernized training, skill enhancement, and 

professional development through collaborative efforts with European institutions. The project 

comprises training camps, workshops, EU university exchanges, and industry-linked internships, 

equipping participants with practical skills and theoretical knowledge in food science. Despite 

facing challenges such as language barriers, logistical complexities, and varying skill levels among 

participants, ECAMPUZ successfully bridged academia and industry, aligning research and 

education with industry needs. The project’s outcomes include improved technical skills, updated 

teaching materials, and expanded professional networks, contributing to sustainable growth in 

Uzbekistan's food sector. The model of ECAMPUZ demonstrates broader potential for similar 

initiatives in other sectors and regions, emphasizing the importance of international collaboration 

and hands-on training in developing skilled professionals for emerging industries. 
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1. Introduction     

The food science sector in Uzbekistan has been undergoing significant transformation in 

recent years, driven by national priorities aimed at sustainable growth and job creation. However, 

the development of this sector faces several challenges, particularly in the areas of research, 

education, and industry integration. Young scientists, who represent the future of food science and 

technology, encounter barriers such as outdated curricula, limited access to advanced research 

tools, and inadequate industry connections. This lack of support not only hampers their 

professional growth but also limits the overall potential for innovation in the sector (Bótas & 

Huisman, 2013; Tekin & Gencer, 2013; Vossensteyn, Lanzendorf, & Souto-Otero, 2008). 

Moreover, Uzbekistan’s food industry is evolving rapidly, creating an urgent need for skilled 

professionals who are well-versed in modern analytical techniques, food safety regulations, and 

new food technologies. Bridging the gap between academic training and industry demands is thus 

critical to ensuring the sector’s sustainable development. 

In response to these challenges, the European World Talent Camp for Uzbekistan Scientists 

in Food Science and Technology (ECAMPUZ) project was launched as part of the ERASMUS-

EDU-2022-CBHE initiative. The project's primary objective is to enhance food science education 

in Uzbekistan by equipping young scientists with advanced skills and knowledge through 

collaboration with leading European institutions. ECAMPUZ aims to facilitate capacity building 

by offering tailored training programs, research opportunities, and knowledge transfer 

mechanisms. These initiatives are designed not only to improve the competencies of students, 

researchers, and teachers but also to create a platform for sustainable collaboration between 

academia and industry (Cuzzocrea & Krzaklewska, 2023; Huisman, Luijten-Lub, & van der 

Wende, 2005). By providing young scientists with opportunities to learn from European experts 

and engage in real-world industry scenarios, the project seeks to foster a new generation of food 

science professionals who can contribute to Uzbekistan's food sector’s growth and modernization. 

1. Food Analytical Methods and Chemometrics: This focus area aims to enhance young 

scientists' abilities to use advanced analytical techniques and chemometric tools for food quality 

analysis and safety assessment. Training sessions and workshops emphasize methods such as 

spectroscopy, chromatography, and chemometric modeling, which are crucial for ensuring food 

quality control and compliance with international standards. 



 2. Food Microbiology and Food Safety: Recognizing the importance of microbiological 

safety in food production, this focus area aims to equip participants with modern microbiological 

techniques and safety protocols. The training emphasizes the identification and control of 

foodborne pathogens, implementtation of food safety management systems, and strategies for 

maintainning hygiene in food production environments. The goal is to ensure that young scientists 

can apply microbiological safety measures that meet international best practices. 

 3. Food Chemistry and Molecular Gastronomy: This area focuses on deepening 

participants' understanding of food composition, chemical transformations during processing, and 

the principles of molecular gastronomy. By exploring how ingredients interact at the molecular 

level, young scientists can innovate in developing new food products and enhance existing recipes 

with better taste, nutrition, and safety profiles. 

The ECAMPUZ project plays a pivotal role in empowering young scientists by addressing 

the educational and professional gaps that currently exist in Uzbekistan’s food science sector. By 

fostering a collaborative learning environment that includes European universities and research 

centers (Beerkens & Vossensteyn, 2011; Ribeiro, 2022), ECAMPUZ provides participants with 

exposure to cutting-edge research and industry practices. This not only helps in updating the 

academic knowledge base in Uzbekistan but also creates a network of skilled professionals who 

can drive innovation in the food industry. Furthermore, by promoting hands-on industry 

involvement through internships, workshops, and industry-academia collaborations, ECAMPUZ 

strengthens the link between theoretical knowledge and practical application. Such integration is 

vital for preparing young scientists to meet the demands of the food industry, thereby contributing 

to the sector's overall growth and sustainability in Uzbekistan. 

  

 

2. Methodology     

The ECAMPUZ project employs a multifaceted approach to enhance food science education 

and professional capacity in Uzbekistan. It centers on training camps, workshops, EU university 

exchanges, and industry-academia networking, aiming to equip participants with advanced skills. 

Target groups include young scientists, researchers, educators, and industry professionals, selected 

based on their academic achievements and potential for sectoral impact. Data collection involves 

pre- and post-training surveys, skill assessments, and research reports, evaluating participants’ 

knowledge growth and industry engagement. Impact is assessed using both quantitative metrics 

(e.g., participant numbers, skill improvements) and qualitative methods (e.g., interviews, follow-

up surveys), ensuring comprehensive evaluation and sustainable capacity building. 

3. Results and Discussion     

The ECAMPUZ project has had a profound impact on the educational outcomes of young 

scientists in Uzbekistan, particularly in enhancing training, skill development, and academic 

growth within the food science sector. The project's structured approach has not only equipped 

participants with practical knowledge but also fostered a deeper understanding of advanced food 

science concepts, making a significant contribution to the national priorities of sustainable growth 

and job creation. A key component of ECAMPUZ is its annual training camps, designed to provide 

intensive, hands-on education in advanced topics related to food science. These two-week camps, 

held in Uzbekistan during the first and third years and in Spain during the second year, cover three 

major areas: Food Analytical Methods, Food Microbiology and Safety, and Food Chemistry & 

Molecular Gastronomy (Fig. 1). By focusing on these critical areas, the camps have helped young 

scientists gain practical experience with modern analytical instruments and techniques, including 

spectroscopy, chromatography, chemometric analysis, and pathogen detection. 

The training camps have improved participants’ confidence in using advanced tools, 

enabling them to conduct accurate and reliable food quality assessments and safety evaluations. 

The hands-on nature of these camps is pivotal, as it allows participants to directly apply theoretical 

knowledge, thereby solidifying their understanding and improving their laboratory skills.  



The project’s skill enhancement programs include workshops and seminars on food science 

methodologies and industry-relevant practices. These programs emphasize techniques such as 

food safety management, chemical analysis of food components, and molecular gastronomy 

principles. By engaging in these workshops, young scientists have developed skills essential for 

food safety, quality control, and innovation. The practical aspects of these workshops, which 

simulate real-world food production and processing environments, have further refined 

participants’ abilities to identify and control foodborne pathogens, understand chemical 

transformations, and implement food safety management systems. As a result, young scientists are 

not only better prepared for academic roles but also possess the technical competencies required 

by the food industry in Uzbekistan, aligning their skills with international standards.  

 
Figure 1. Educational outcomes of the ECAMPUZ project   

 

3.1. CAMPS for students and young researchers.  
The ECAMPUZ project offers the Food Science CAMPs series as three distinct CAMPs, 

each focusing on different aspects of this dynamic field. CAMP 1 on topic “Academic food 

science upgrade and primary food production” explores food chemistry, molecular 

gastronomy, and food analytics. Participants in CAMP 1 gained a strong foundation in food 

science during a two-week immersive program in Tashkent and Tashkent Region, Uzbekistan. 

Through innovative teaching methodologies, practical exercises, and industry visits, students 

acquired knowledge and practical skills. The CAMP 1 was essential to familiarize students with 

modern techniques and advanced knowledge covering broad areas within the food science field 

and it provided comprehensive teaching and training using new innovative methodologies applied 

in the EU HEIs.  

During the first week, 18-24th September 2023, of CAMP 1 in "Youth camp" ("Yoshlar 

oromgohi") in Chimgan, Tashkent region, the CAMP 1 participants (26 young researchers and 

students) were divided in groups and were assigned a specific contemporary problem present in 

the food industry (Fig. 2). Then, during the second week at Tashkent each group worked on their 

problems under the supervision of the EU trainers to prepare a presentation which was fully 

completed by December 2023 with their own solution to the problem based on the learned 

knowledge and obtained skills.  

At the end of CAMP1 program the ECAMPUZ project team organized a visit to a leading 

brewery plant in Uzbekistan “UzCarlsberg”, where the CAMP 1 participants studied the brand 

new technological line of producing beer, from the raw material to the ready product. Both the 

project team and the CAMP 1 participants had a chance to discuss matters related to the technology 

of beer in Uzbekistan: challenges, innovation, implementation of new products for the local 

people, etc. 



CAMP 2 on topic “Food Safety and Food Microbiology” was organized by the staff of 

the Department of Animal Production and Food Science (University of Extremadura) between 

June 1st and June 16th, 2024, in Cáceres, Spain. CAMP 2 provided an opportunity for 25 young 

researcher and student participants from UZB HEIs to explore such imperative subjects of food 

science as food safety and food microbiology. Participants in CAMP 2 gained a strong foundation 

in food science through innovative teaching methodologies, practical exercises, and industry visits, 

students acquired knowledge and practical skills.  

 

 

 
* ECAMPUZ project partner organisations: 

 TICT Tashkent Institute of Chemical Technology (Coordinator) (P1)  

 UCPH Kobenhavns University (Co-coordinator) (P2)  

 UEx Universidad de Extremadura (P3)  

 NUUz National University of Uzbekistan (P4)  

 BETI Bukhara engineering-technological institute (P5)  

 ASU Andijan State University (P6)  

 UrSU Urgench State University (P7)  

 CAT Center for Advanced Technologies (P8) 

 

Figure 2. Distribution of participants of CAMP 1 and CAMP 2 

 

 

During CAMP 2 program the host (University of Extremadura) organized visits to 

slaughtering facilities located in two villages in Andalucía during the weekend of the first week of 

training, and then in the following week near the geographical area where the CAMP was held. 

During this visit, CAMP 2 participants became familiar with the technological line for slaughtering 
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lambs, sheep, and goats for halal and kosher consumers. Another highlight for them was a visit to 

cheese factory facilities, also in the geographical area where the CAMP was taking place. There, 

participants had the chance to see how sheep and goat milk is processed; how cheese from these 

types of milk is produced. By the end of the visit, participants tasted the produced cheeses. Both 

the project team and the CAMP 2 participants had the opportunity to discuss matters related to 

slaughtering and cheese production technology, including challenges, innovations, exports, and 

more. 

3.2. “Train-the-trainer strategy” for young researchers, teachers, and PhD students.  

A standout aspect of the ECAMPUZ project is the three-month EU university exchange 

program according the “Train-the-trainer strategy”, which offers 23 young researchers, 

teachers, and PhD students the opportunity to train at the University of Copenhagen or at the 

University of Extremadura (Fig. 3). This exchange program has exposed participants to state-of-

the-art research facilities, cutting-edge techniques, and collaborations with European experts. The 

program helps to enrich participants’ research perspectives and broaden their knowledge of global 

food science challenges and solutions.  

 

 
Figure 3. Distribution of participants of “Train-the-trainer” program 

 

This international exposure has been instrumental in enhancing their research capabilities, 

enabling participants to bring back advanced methodologies and integrate them into local 

academic and research settings in Uzbekistan. This approach not only elevates participants' 

research output but also contributes to updating educational content, benefiting both current 

students and future generations of food scientists. Furthermore, the project has encouraged 

curriculum development and research collaboration.  

Participants have worked closely with European experts to develop new teaching materials, 

research modules, and research case studies, focusing on real-world industry challenges. This 

collaborative approach has improved classroom instruction and led to applied research projects 

that bridge the gap between academia and industry. The inclusion of industry-based case studies 

in the curriculum has been particularly beneficial, as it enables young scientists to address industry-

relevant problems while developing critical thinking and problem-solving skills.  

As a result, participants not only contribute to academic innovation but are also better 

prepared to meet the demands of Uzbekistan’s evolving food industry. The networking 

opportunities created by ECAMPUZ, through seminars and open-door workshops, have further 

amplified educational outcomes. These events have allowed young scientists to interact with 

industry professionals, facilitating knowledge exchange and potential collaborations. Building a 
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professional network is crucial for young scientists, as it opens doors to future research 

collaborations, funding opportunities, and career advancements (Okken G., 2021; Catherine 

Compton-Lilly, 2015). The follow-up evaluations conducted six months to a year after the training 

have demonstrated sustained improvements in participants' academic roles, research output, and 

professional integration, highlighting the long-term impact of the ECAMPUZ project. 

 The ECAMPUZ project has played a crucial role in bridging the gap between academia 

and industry in Uzbekistan’s food science sector, focusing on collaborative efforts that enhance 

real-world application of scientific knowledge. This integration has been driven through a series 

of initiatives that connect young scientists with industry professionals, creating a foundation for 

applied research, skill development, and improved industry readiness among participants.  

One of the key elements of industry integration under ECAMPUZ has been the 

implementation of collaborative case studies. These projects have been designed to involve young 

scientists in solving practical food science challenges, working directly with industry partners to 

develop innovative solutions. This collaboration has allowed participants to apply their theoretical 

knowledge to real-world problems, fostering a deeper understanding of food safety, quality 

control, and product innovation. Through these case studies, young scientists have gained hands-

on experience in addressing industry-specific issues, enabling them to enhance their critical 

thinking, analytical abilities, and technical skills (N. Angelique, 2024; Olías R., 2023; Bulut M., 

2022).  

3.3. Internships within food processing companies. 
As a result, participants have not only contributed to academic research but have also 

developed practical solutions that align with industry needs, supporting the sector’s growth and 

modernization. In addition to collaborative case studies, ECAMPUZ has organized internships 

within food processing companies and quality control laboratories. These internships provided 

participants with immersive experiences, exposing them to industry practices, production 

workflows, and safety protocols. By working directly in industry settings, young scientists have 

gained a clearer understanding of the challenges faced by food producers, as well as the regulatory 

and safety requirements that govern food production.  

This hands-on exposure has been instrumental in preparing participants to meet industry 

demands and improve their employability. It has also facilitated the transfer of best practices from 

academia to industry, ensuring that participants are well-versed in modern technologies and 

production standards.  

The project has further supported industry integration through practical training workshops 

led by EU trainers, emphasizing the use of advanced analytical tools and safety standards. These 

workshops covered a range of topics, including the latest food safety management systems, 

chemical analysis techniques, and quality assurance measures. By participating in these 

workshops, young scientists have not only improved their technical skills but have also become 

familiar with the state-of-the-art equipment and technologies used in the food industry. This 

practical training has bridged the gap between theoretical education and industry application, 

ensuring that participants possess the technical competencies needed to excel in food production 

and safety roles.  

Moreover, ECAMPUZ has organized open-door seminars and networking events that 

brought together academia, industry stakeholders, and young scientists. These events encouraged 

direct interactions, knowledge exchange, and discussions on emerging industry trends and 

challenges. Participants had the opportunity to present their research findings, discuss potential 

collaborations, and establish professional networks with industry experts. These networking 

opportunities have been instrumental in fostering future collaborations, paving the way for joint 

research projects, internships, and potential employment, thereby strengthening the link between 

educational institutions and the food sector.  

In terms of project achievements, ECAMPUZ has made notable progress in training and 

capacity building. Over 60 young scientists, researchers, and educators have been trained 

through intensive camps, workshops, and EU university exchanges, equipping them with advanced 



skills in food science. These training programs have not only improved participants’ competencies 

in analytical methods, food microbiology, and food chemistry but have also aligned their skills 

with industry requirements.  

Furthermore, the project has led to the development of new teaching materials, including 

updated curricula, research modules, and practical case studies created in collaboration with 

European experts. These materials have significantly enhanced classroom instruction, making it 

more relevant to industry needs and improving academic outcomes for current and future students.  

3.4. Integration with industry.  

The project has also successfully conducted over 10 networking events with participation of 

food industry representatives from Uzbekistan as well as an Uzbekistan Food Industry Association 

(UFIA), creating a strong foundation for academia-industry collaboration. As a non-business 

organization from Uzbekistan with more than 2500 members, the Association plays an important 

role in ensuring the highest quality standards and sufficient level of food production in accordance 

with scientifically approved standards. At the same time, UFIA oversees the creation and 

maintenance of the basic food stocks needed in adverse conditions, supporting food security and 

development of the food industry in the region, which supports the Sustainable Development Goal 

(SDG 2). These events have helped establish connections that facilitate knowledge transfer, 

collaborative research, and professional integration of young scientists into the food sector. By 

providing platforms for direct interaction with industry stakeholders, these events have increased 

the likelihood of sustainable collaborations that benefit both academia and industry. 

 

Table 1. The details of industry integration and project achievements for the ECAMPUZ project     

Category Details Impact 

Industry Integration 

Collaborative Case 

Studies 

Joint projects between young 

scientists, students focused on 

real-world food science 

challenges. 

Enabled participants to apply 

theoretical knowledge to 

practical issues, fostering 

problem-solving skills and 

innovation. 

Internships 

Internships at food processing 

companies and quality control 

labs, visits to food companies in 

Uzbekistan and Spain, providing 

hands-on industry experience. 

Improved understanding of 

industry practices, production 

workflows, and safety protocols, 

making participants industry-

ready. 

Practical Training 

Workshops conducted in 

collaboration with industry 

experts, emphasizing modern 

technologies and safety standards. 

Enhanced participants' technical 

skills and provided exposure to 

cutting-edge industry 

technologies and equipment. 

Industry Seminars 

Open-door seminars with industry 

stakeholders, encouraging direct 

interactions and knowledge 

exchange. 

Expanded participants' 

professional networks, 

facilitating future collaborations 

and industry linkages. 

Project Achievements 

Number of 

Participants Trained 

Over 60 young scientists, 

researchers, and educators trained 

through camps, workshops, and 

EU exchanges. 

Increased competency in 

advanced food science topics 

and industry-relevant skills 

among participants. 

New Teaching 

Materials Developed 

Creation of updated curricula, 

research modules, and practical 

case studies in collaboration with 

EU experts. 

Enhanced academic resources, 

improving classroom teaching 

and aligning with industry needs. 



Networking Events 

Successful organization of over 10 

networking events, including 

seminars and workshops with 

industry experts. 

Strengthened academia-industry 

connections, creating pathways 

for research collaborations, 

internships, and employment. 

  

The implementation of the ECAMPUZ project encountered several challenges that required 

strategic adaptations to ensure its success in enhancing food science education and industry 

integration in Uzbekistan. One of the primary challenges was the logistical complexity of 

organizing training camps, workshops, and university exchanges across multiple countries. 

Coordinating participants’ travel, accommodation, and training schedules, especially for the EU 

exchanges, involved extensive planning and posed administrative hurdles. To address this, the 

project team established a dedicated coordination unit that worked closely with partner universities 

to streamline processes, manage participant logistics, and ensure compliance with travel 

regulations and schedules.  

Another major problem was the language barrier, as many young scientists and teachers did 

not have sufficient command of English, the main language of instruction in seminars and 

trainings. To overcome this, ECAMPUZ introduced pre-training language courses and pre-camp 

courses to help participants improve their English proficiency, enabling them to better understand 

training materials and communicate effectively during EU exchanges and seminars.  

The project also faced issues related to varying levels of technical expertise among 

participants. While some participants were well-versed in basic food science concepts, others had 

limited experience with advanced analytical techniques. This disparity was addressed by 

implementing a tiered training approach, where participants were grouped based on their existing 

skill levels. Beginners received foundational training before progressing to advanced techniques, 

while more experienced participants engaged in specialized workshops. This adaptive approach 

ensured that all participants, regardless of their initial skill levels, gained relevant knowledge and 

technical skills. The integration of academic training with industry needs also posed challenges, 

particularly in aligning research projects with real-world applications. Industry partners were 

initially hesitant to fully engage in collaborative projects, primarily due to differences in research 

priorities and timelines. The project team addressed this by conducting regular meetings with 

industry stakeholders to better understand their needs and expectations, adjusting research focus 

areas to match industry demands. By actively involving industry partners in designing case studies 

and internships, the project fostered mutual trust and collaboration, ultimately achieving its 

integration goals. 

The success of the ECAMPUZ project in Uzbekistan demonstrates the potential for similar 

capacity-building initiatives to significantly enhance education and industry integration in other 

regions, particularly in developing countries. By focusing on a combination of training, skill 

development, and practical industry engagement, ECAMPUZ has created a sustainable model that 

can be adapted to other educational sectors, such as healthcare, agriculture, or environmental 

science. The project’s tiered training approach, which effectively addresses varying skill levels 

among participants, is a scalable model that can be replicated in diverse contexts, ensuring 

inclusivity and comprehensive skill development.  

The project’s emphasis on international collaboration and knowledge exchange also holds 

broader implications for global education. By facilitating university exchanges and collaborative 

research, similar projects can enhance the technical skills and global perspectives of participants, 

contributing to a more interconnected and innovative academic community. The model of 

integrating industry needs into academic training can be particularly beneficial for regions seeking 

to develop industries aligned with global standards, as it ensures that graduates are well-prepared 

to contribute to economic growth and sectoral modernization. Furthermore, the focus on 

networking and professional development seen in ECAMPUZ can serve as a blueprint for 

strengthening academia-industry relations in other sectors. Regular networking events, seminars, 

and collaborative projects encourage ongoing dialogue between educational institutions and 



industries, paving the way for continuous knowledge transfer and innovation. This approach not 

only enhances participants’ professional networks but also supports long-term sectoral growth by 

aligning academic outcomes with industry requirements (Kelly P. J., 2006).  

4. Conclusion     
The ECAMPUZ project helps to strengthen food science education and facilitated industry 

integration for young scientists in Uzbekistan. By implementing a comprehensive training model 

that includes hands-on workshops, EU university exchanges, and collaborative research projects, 

ECAMPUZ has addressed the gaps in education and professional development within the food 

sector. The project’s adaptive strategies ensured effective participation and skill improvement, 

overcoming challenges related to language, logistics, and diverse expertise levels. As a result, 

participants have gained advanced competencies from EU teachers, enabling them to contribute to 

both academia and industry. The project not only supports sustainable growth in Uzbekistan’s food 

sector but also serves as a replicable model for other regions and sectors, demonstrating the value 

of international collaboration, practical training, and industry-aligned education. The outcomes of 

ECAMPUZ underscore the importance of aligning academic programs with industry demands to 

create a skilled, job-ready workforce capable of driving innovation and development. 
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