
 

271 

 

Resource-Saving Technologies of Apparel, Textile & Food Industry 

 
UDC 745.2:502.131.1                                  Design: trends, practice, perspectives 

ECO-DESIGN: TRENDS, PRACTICES, PERSPECTIVES 

V.R. DUDKA 

Ukrainian Engineering and Pedagogical Academy (UIPA) 

 

Eco-design is a response to global environmental challenges and the growing 

interest in sustainable solutions across various fields, including architecture, industry, 

and everyday products. The goal of eco-design is to minimize negative 

environmental impact through the integration of eco-friendly materials, energy-

efficient solutions, and approaches that consider the full lifecycle of a product—from 

raw material extraction to disposal [1]. More companies and designers are 

recognizing the importance of eco-design, which drives its rapid development and 

popularization in the modern world. 

1. Key Trends in Eco-Design 

Several key trends now characterize eco-design, merging innovative 

approaches with environmental responsibility: Use of Recycled Materials: This trend 

has become a core strategy for designers aiming to reduce waste and cut down on the 

use of primary resources. Materials such as recycled plastic bottles, paper, and 

textiles are increasingly popular, maintaining quality and functionality with reuse [2]. 

For instance, the fashion industry now often incorporates recycled polyester fabrics, 

while architecture embraces modular structures from repurposed materials. 

Energy Efficiency and Smart Resource Use: Eco-design encourages the 

development of energy-efficient solutions that reduce dependency on nonrenewable 

energy sources. This includes the use of solar panels, energy-saving lighting, thermal 

insulation materials, and the creation of buildings with low energy consumption [3]. 

This approach helps reduce greenhouse gas emissions and electricity usage. 

Bio-design and Biodegradable Materials: Bio-design combines biology and 

design to create products that can decompose naturally or renew themselves in the 

environment. 

Examples include using fungal materials to create biodegradable packaging, 

furniture, and even building materials. Such materials are environmentally safe and 

contribute to the growth of the bio-economy [4]. 

Smart Products and Digital Technologies: Modern eco-designers use digital 

tools and Internet of Things (IoT) technologies to monitor energy consumption, 

manage resources, and reduce waste. This includes automated systems for climate 

control in buildings, ensuring efficient use of energy and water[5]. 

2. Eco-Design Practices  

Practical eco-design solutions cover a broad range of actions and methods 

aimed at creating products with consideration for environmental factors at each stage 

of their lifecycle: 

Product Lifecycle Assessment: The concept of managing a product’s lifecycle 

(Life Cycle Assessment, LCA) enables manufacturers to evaluate the environmental 

impact of each production stage. LCA analyzes processes from raw material 

extraction to disposal or recycling, allowing manufacturers to reduce their ecological 

footprint [6]. Designers can make informed decisions regarding material and 
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technology choices, minimizing their overall environmental impact. 

Waste-Free Production: Technologies such as 3D printing and laser cutting 

allow for a significant reduction in waste during production. For example, 3D 

printing enables precise calculation of material amounts, minimizing leftovers [7]. 

Also, techniques that support made-to-order production help prevent overproduction 

and product accumulation. 

Localization and Micro-Production: Local production reduces the need for 

transportation, lowering CO2 emissions. Local producers can use materials with a 

lower environmental impact and prioritize recycled or natural materials [8]. Local 

production supports the concept of sustainable development by engaging local 

resources and human capital. 

Eco-Friendly Packaging: A substantial portion of waste comes from 

packaging. Eco-design practices involve using packaging that is easily recyclable, 

biodegradable, or reusable. For example, eco-oriented brands use packaging made 

from cardboard, bioplastics, and other materials that quickly decompose in nature[9]. 

3. Perspectives on Eco-Design 

Development Eco-design has great potential, thanks to technological 

advancements and increasing environmental awareness among consumers: 

Development of Green Technologies: The green economy and innovations in 

materials science open new possibilities for eco-design. Biodegradable polymers 

with minimal environmental impact and new types of self-restoring materials present 

promising opportunities for engineers and designers [10]. 

Government Support and Regulations: Many countries are introducing 

regulations and incentives to encourage eco-friendly production. For example, the 

European Union actively supports the circular economy, and many countries have 

already implemented standards for eco-friendly packaging [11]. Such support creates 

conditions for the rapid adoption of eco-design in industry. 

Transition to a Circular Economy: The circular economy enables closed loops 

where materials can be reused multiple times without losing quality. For instance, 

many companies in furniture design have already embraced the “repair and reuse” 

concept, reducing the need for new material extraction [12]. The development of this 

approach will promote eco-design expansion in the future. 

Increased Consumer Awareness: Today’s consumers are becoming more 

environmentally conscious and prefer products with a smaller ecological footprint. 

This trend drives businesses to adopt eco-design, contributing to the further 

development of sustainable design practices [13]. Advertising, educational programs, 

and I nformational campaigns play a significant role in shaping sustainable consumer 

preferences. 

Eco-design is essential to an environmentally responsible future. Its 

development helps reduce negative environmental impact while supporting 

opportunities for sustainable growth. The continued implementation of eco-design 

depends on technological advancement, legislative support, and consumer awareness. 

Successful eco-design can change attitudes toward resource consumption and reduce 

humanity’s environmental footprint on the planet. 
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