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ABSTRACT

BACKGROUND & CONTEXT

The development of organic food processing reflects a general shift in society towards
sustainability, health, and ethical production. Despite advances in organic agriculture
and increasing consumer awareness, notable gaps remain in food processing
technology and education, particularly in how they align organic values.

PURPOSE OR GOAL

This article aims to address the disconnect between current engineering education and
the specific needs of the organic food sector by proposing a framework to integrate
organic food processing principles into engineering curricula.

APPROACH OR METHODOLOGY

Using content analysis, this study examines recent academic literature and curriculum
trends to explore how engineering education can evolve to meet the demands of the
organic food processing industry.

OUTCOMES

The analysis identifies key areas—such as energy efficiency, quality control, and
curriculum innovation—where engineering students can meaningfully engage. It also
highlights the value of experiential learning and interdisciplinary collaboration in enhancing
educational relevance.

CONCLUSIONS

The article advocates for a more inclusive, sustainability-oriented engineering education
system that better prepares students to contribute to the organic food system, addressing
real- world challenges through applied knowledge and ethical responsibility.

KEYWORDS
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Introduction

The global food system faces increasing sustainability challenges, including resource
depletion, greenhouse gas emissions, and public health concerns (Araujo et al., 2023;
Prasanna et al., 2024). At the same time, the organic food industry is booming as consumers
and producers seek ways to reduce chemical inputs, maintain ecosystem integrity, and
improve the nutritional quality of food (Meena et al., 2023; Nayar, 2025). Despite this,
engineering education remains rooted in the traditional food processing model, which
prioritizes efficiency, automation, and large-scale production (Awulachew, 2024). In contrast,
organic processing emphasizes low-cost operations, sustainability, and life cycle thinking.

Sustainable engineering is an interdisciplinary field that aims to evaluate and reduce the
environmental impact of engineering systems through a life cycle perspective (from raw
material acquisition, production and processing to product disposal) (Bassey et al., 2024;
Larsen et al., 2022). Its core methods include life cycle assessment (LCA), resource efficiency
optimization, and clean production technology, with the goal of protecting natural ecology and
energy resources while meeting social and economic needs (Jie et al., 2023; Voronina et al.,
2024; Yang and Solangi, 2024).

This study focuses on the following core questions: What are the main differences in
technology and teaching methods between traditional food processing and organic food
processing? By combining the life cycle thinking of organic food processing with sustainable
engineering principles, engineering education students can more effectively develop technical
capabilities and sustainable awareness.

Literature Review
Organic Food Trend

Purchase intention refers to a consumer s goal or plan to purchase a specific product or service
in the future (Jaravaza et al., 2025; Makudza et al., 2024; Zeqiri et al., 2024). In addation
purchase intention is defined as the degree to which consumers purchase products from stores
and their willingness to purchase desired products or services. (Duong and Ta, 2025;
Ebrahimabad et al., 2024; Makudza et al., 2024).

Therefore, the more a product meets the needs of consumers, the higher the consumer's
purchase intention (Odoom, 2022; Rizomyliotis, 2024; Song et al., 2024). Nowadays, many
people are interested in green products.

The main reason is that green products are more environmentally friendly than traditional or
competing products inproduction, use and process. For example, when consumers are
concerned about their health, some health-related products (such as organic food) can
increase consumers' purchase intention (Kumar et al., 2025; Ma et al., 2022; Qi et al., 2024).
When consumers buy organic food, they will regard it as a sustainable product that is beneficial
to human health and nature (Musah and Yakubu, 2022; Raj et al., 2024).

For consumers who care about health, environmental sustainability, and the nutritional value
of food, they will show positive purchasing intentions even if organic food is expensive
(Nadricka et al., 2024; Roy et al., 2023). For consumers who care about health, environmental
sustainability, and the nutritional value of food, they will show positive purchase intention even
if organic food is expensive. Nowadays, both developed and developing countries are paying
attention to the concept of healthy food, and the sales of organic food are also growing.
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Sustainable Engineering

As an interdisciplinary field, sustainable engineering attempts to balance the triple bottom line
of environment, society and economy through a life cycle perspective (El Haouat et al., 2024;
Gutierrez-Bucheli et al., 2022). However, the existing framework relies too much on life cycle
assessment (LCA) and resource efficiency indicators and often ignores the institutional and
market barriers faced by clean production technology and circular economy in practice
(Maklavany et al., 2023). LCA can quantify emissions and resource consumption, but due to
the different data acquisition costs and model assumptions in different places, its results are
difficult to directly provide actionable guidance for policymakers and engineers (Maklavany et
al., 2023; Pinedo Lopez et al., 2024).

To truly promote green transformation, sustainable engineering must go beyond single
technical assessment and combine incentive mechanisms, fair distribution and stakeholder
collaboration to achieve practical benefits in different contexts (Aldama et al., 2023).

In terms of research methods and tools, quantitative models such as LCA, material flow
analysis (MFA) and multi-criteria decision analysis (MCDA) have frequently appeared, but they
are controversial due to their over-reliance on assumptions (CAVALLI). Although dynamic life
cycle models attempt to introduce time and technological progress factors, their simulation
of market fluctuations and path dependence is still one-sided (Rodino et al., 2023; Van Hoof
et al., 2024); while digital monitoring methods such as Industry 4.0 and the Internet of Things
are seen as solutions, they exacerbate technological inequality between large and
small enterprises and developed and developing regions under high costs and data gaps
(Atieh et al., 2023; Peter et al., 2023). Researchers need to analyze the applicability of
these tools at different scales and in different regions from a critical perspective and reflect
on whether they truly contribute to sustainable goals or provide advantages to a few
pioneers.

The application of sustainable engineering in the fields of construction, transportation, and
chemical industry is mostly "demonstration" cases, lacking a universal model that can be
promoted (Huang et al., 2025). For example, Nordic passive buildings significantly reduce
energy consumption with the advantages of climate and capital, but it is difficult to replicate in
areas with limited climate conditions and financial support; although the clean production
transformation of US petrochemical companies has reduced volatile organic compound
emissions, it is heavily dependent on government subsidies, and small and micro enterprises
are unable to follow suit (Caglar and Askin, 2023; Tariq et al., 2022).

Current research focuses on improving technical performance, but rarely pays attention to the
policy environment, community participation, and value sharing process (Maklavany et al.,
2023). Future research should expand cases to different socioeconomic backgrounds, and
deeply examine the impact of policy incentives, public participation, and benefit distribution
mechanisms on the effectiveness of sustainable engineering, so as to form a sustainable
engineering paradigm with universal significance (Esiri et al., 2023; Hao et al., 2022).

Research Methodology

Content analysis is one of the most commonly used analytical methods, which can effectively
analyze the current status of a field and thus understand the development trend of the field
(Bhandari, 2023; Downe-Wamboldt, 1992). This study only included English papers published
in academic journals in the Scopus database between 2015 and 2025. Data mining was
conducted in 2023, using keywords such as "sustainable engineering", "organic food trend",
"engineering education" and "food trend" to search for studies. Keywords appeared in the titles
and abstracts of the searches and were sorted by relevance. Figure 1 shows all the steps of

literature screening.
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Define Research Question
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Figure 1: Flow Diagram for the Selection of Literature Reviewed
Discussion

Table 1 compares the representation of traditional and organic food processing models in
engineering education. The comparison reveals significant differences in content, teaching
methods, and values. The traditional model emphasizes production efficiency and shelf life,
while the organic system emphasizes minimal processing, nutrient retention, and ecological
integrity. Many engineering students have not yet been exposed to other evaluation criteria,
such as life cycle impact, food integrity, or consumer trust. Projects that successfully

integrate organic food processing often adopt a "farm-to-campus" collaborative model with
local cases.

These practices not only enhance students' technical skills, but also cultivate students'

ethical thinking and sustainable awareness. However, the promotion of such practices still
faces the problem of insufficient course certification mechanisms and university support
mechanisms.
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Table1 : Comparison of educational perspectives on organic and conventional food processing

in engineering education

Category

Organic Food Trend

Traditional Food Trend

Core Values

Engineering Focus

Learning Methods

Key Outcomes

Industry Partners

Minimal processing,
authenticity, sustainability

Low-impact techniques, renewable
energy, small- batch design

Experiential, community
engagement, case-based

Food quality, ethical
responsibility, innovation

Agricultural cooperatives, local
SMEs, NGOs

Efficiency, stability, scalability

High-speed automation, long-term
preservation

Lecture-based, laboratory
exercises

Mass production, technical
optimization

Large manufacturers, regulatory
agencies

Future Research Directions

To further promote the integration of organic food processing and engineering education,
future research should focus on the following aspects: first, conduct large-scale
interdisciplinary educational course experiments to compare the long-term impact of different
teaching modes (such as short-term workshops and semester-long projects) on students'
technical capabilities and sustainable ethical awareness; second, establish a stable
cooperation mechanism with organic certification agencies, farms and food companies, and
explore the feasibility and best practices of the "farm-campus" integrated teaching base; finally,
develop standardized evaluation tools and continuously optimize course content to meet the
evolving industry needs and sustainable development goals.

Conclusion

As the organic food industry continues to grow, its demand for engineering technology
and ethical concepts is also increasing. This article proposes the idea of incorporating organic
food processing into engineering courses, aiming to cultivate compound talents with social
responsibility and environmental awareness.

Through conscious curriculum design, project-driven learning and interdisciplinary
cooperation, engineering education can cultivate professional forces that emphasize both
technology and values for the sustainable transformation of the organic food system.
Combining technological innovation with sustainable food practices will bring dual impetus to
educational reform and industry development.
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