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ABSTRACT: Eco-design in the manufacturing of parts using 3D printing not only represents a response to 

growing demands for sustainability, but also offers opportunities to improve the efficiency and competitiveness 

of companies in an increasingly environmentally conscious world. In this work The proposal to redesign a desk 

lamp is made under a comprehensive approach oriented to sustainability, addressing multiple key aspects to 

reduce its environmental impact. The results reveal a significant reduction in the weight of the product without 

compromising its resistance, as well as improvements in manufacturing time and simplification of components. 

Furthermore, the introduction of sustainable packaging demonstrates a commitment to reducing environmental 

impact at all stages of the product life cycle. 
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I. INTRODUCTION 

The eco-design approach, which emerged in the 1990s in the Netherlands, has gained prominence as 

an essential methodology for the implementation of Extended Producer Responsibility, thanks to its rapid 

adoption and application in various projects and training programs in companies in Germany, Belgium, 

United Kingdom and Australia.eco-design in 3D printing parts manufacturing has emerged as a key strategy 

to address environmental challenges and promote sustainability in the manufacturing industry. In a world 

where environmental awareness is increasingly relevant, designing products that minimize their 

environmental impact has become a priority for many organizations [1]. 3D printing offers unique 

opportunities to integrate eco-design principles from the initial stage of product development, enabling the 

optimization of resource efficiency, waste reduction and minimization of energy consumption throughout the 

product life cycle [2]. 

Eco-design is a methodological approach whose main objective is aimed at reducing the 

environmental impact generated during the life stages of a product, through the application of methods, 

strategies and techniques in the process of its design or redesign [3]. 

To achieve sustainability in a product or service, the application of ecodesign is required. This 

approach primarily involves integrating environmental and sustainability considerations from the initial stages 

of conception and development of each product. 

By carefully considering the materials used, production processes, and part design, companies can 

significantly reduce their ecological footprint while maintaining standards of quality and functionality [4]. 

Furthermore, eco-design in 3D printing can foster innovation by promoting creative solutions that balance 

user needs with environmental considerations [5]. 
The importance of adopting eco-design approaches in 3D printing lies in its potential to mitigate the 

negative environmental impacts associated with conventional manufacturing methods. In the field of 

industrial design and product eco-design, the integration of digital modeling in organizational processes has 

facilitated the streamlining of 2D and 3D representations for design, analysis of its operation and its 

improvement. This makes it possible both to generate redesigns from existing products and to create new 

products. This addition has contributed significantly to a more precise interpretation and the generation of 

new models. 

 

II. MATERIALS AND METHODS 

TheIt is an articulated desk lamp, mainly composed of 3D printed parts. It measures approximately 

35 cm tall in its natural position and 50 cm fully stretched. The parts are conceived from their design to 

achieve a better 3D printing. The base of the lamp is made up of two pieces, the main part that is hollow to 
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add an element that gives it weight, and a lid that covers it. The lamp hood is separated into two parts and 

there is a third piece that holds the lamp holder (Fig 1). The materials necessary to complete the product are: 

LED spotlight (GU10), lamp holder for the spotlight, coated cable approximately 3 meters long, plug, switch, 

three 5 mm diameter screws and three wing nuts for the screws. 

 

 
Fig. 1 Desk lamp with LED lighting (Proposed original design). 

 
Design principles 

Sustainable Material: Recycled and recyclable materials will be used, prioritizing those with less 

environmental impact. 

Energy Efficiency: Incorporation of latest generation LED technology for greater energy efficiency 

and lower consumption. 

Disassembly and Recycling: Modular design that facilitates disassembly for recycling at the end of 

useful life. 

Eco-friendly Packaging: Use of sustainable packaging materials and reduction to the necessary 

minimum. 

Sustainable Manufacturing Process: Selection of manufacturing processes with a lower carbon 

footprint and less waste generation. 

Durability and Extended Life: Focus on product durability to reduce replacement frequency. 

Below is the table of the product components, materials and weight, as well as their typology, of the 

new redesigned product (Fig. 2). 

 

 
 

Fig. 2 Desk lamp with LED lighting (Proposed redesign). 
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Table (1). Product, typology, peculiarities. 

 
Product Typology peculiarities Image 

Hood for the spotlight (internal part) Material:ABS Filament (Acrylonitrile 

Butadiene Styrene) (Manufactured part) 
Weight: 63 grams 

 
Hood for the spotlight (external part) Material: ABS Filament (Acrylonitrile 

Butadiene Styrene)(Manufactured 

part).Weight: 11 grams. 

 
Support (1 unit) Material: ABS Filament (Acrylonitrile 

Butadiene Styrene) (Manufactured part 
Weight: 36 grams. 

 
Base Material: ABS Filament (Acrylonitrile 

Butadiene Styrene)(Manufactured 
part).Weight: 85 grams. 

 
Base Cap Material: ABS Filament (Acrylonitrile 

Butadiene Styrene)(Manufactured 

part).Weight: 85 grams. 

 
LED spotlight 6W GU10 LED spotlight, neutral white 

light, GU10 Base, non- dimmable 

(Standardized part). 
 

Socket Socket (Standardized part). 

 
Screw and wing nut Set of 2 screw and nut, butterfly. Material: 

18-8 Stainless Steel WingNut (Standardized 

Part). 

 
10 gauge SPT flexible duplex wire Material: Wire (Standardized part) 

 

 

Table (2). Results of material indicators 

 
Componente Material Peso (g) Indicador Resultado 

Light fixture 
Acrylonitrile Butadiene 

Styrene (ABS) 
0.063 400 25.2 

Socket Support 
Acrylonitrile Butadiene 

Styrene (ABS) 
0.011 400 4.4 

Support 

)2 units( 
Acrylonitrile Butadiene 

Styrene (ABS). 
0.036 400 14.4 

Base 
Acrylonitrile Butadiene 

Styrene (ABS). 
0.085 400 34 

Base Cover 
Acrylonitrile Butadiene 

Styrene (ABS). 
0.027 400 10.8 

Total 88.8 

 

III. RESULTS 

The redesign proposal of the desk lamp demonstrates a sustainable approach in various aspects, 

reducing the product weight by 11.8% without affecting its strength, decreasing manufacturing time and 

component quantity. Additionally, it proposes sustainable packaging for the new lamp, reducing the 

environmental impact associated with conventional packaging and avoiding the use of glues and paints. 

 

The MET Matrix evidences an analysis of the redesigned aspects and the decrease in environmental 

impacts of the new product, in terms of materials and energy used throughout its lifecycle, thereby reducing the 

risk of non-compliance with environmental regulations. 
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Sustainable Material: The new lamp utilizes recycled and recyclable materials, reducing dependence 

on conventional plastics. In this case, ABS plastic is recyclable, which is excellent news for the environment 

and sustainability. 

 

Energy Efficiency: Incorporating state-of-the-art LED technology significantly improves energy 

efficiency compared to the original lamp, enabling energy cost savings without compromising lighting quality. 

 

Disassembly and Recycling: The modular design of the new lamp facilitates disassembly and 

recycling, addressing end-of-life waste issues, with components and elements made from ABS filament being 

recyclable. 

 

Eco-Friendly Packaging: Sustainable packaging is used for the new lamp, reducing the environmental 

impact associated with conventional packaging, specifically utilizing plant fiber wrapping and eco-friendly 

packing tape made from kraft paper. 

 

Sustainable Manufacturing Process: New manufacturing processes are selected to minimize carbon 

footprint and waste generation, by reducing the density of component parts in the new design. Components 

with lower density allow for a more hollow, lighter piece with less material, without compromising the final 

product's strength. For cases where exceptional strength is not required, a density of 15-50% is recommended. 

This range balances print time, material consumption, and strength, reducing print time and material usage. 

 

Durability and Extended Lifespan: Attention to durability in the new design contributes to an extended 

lifespan, reducing the frequency of replacement and, therefore, waste generation. 

 

IV. CONCLUSION 

A The redesign proposal for the desk lamp shows a comprehensive approach towards sustainability, 

addressing multiple key aspects to reduce its environmental impact. The results reveal a significant reduction in 

the weight of the product without compromising its resistance, as well as improvements in manufacturing time 

and simplification of components. Furthermore, the introduction of sustainable packaging demonstrates a 

commitment to reducing environmental impact at all stages of the product life cycle. 

The MET Matrix provides a detailed assessment of the redesigned aspects and their reduced 

environmental impact, which not only ensures compliance with environmental regulations, but also points the 

way towards more sustainable and responsible manufacturing. 

eco-design in 3D printing is emerging as a strategic response to growing demands for sustainability, offering not 

only a reduction in the ecological footprint, but also opportunities to improve business efficiency and 

competitiveness. By carefully prioritizing materials, production processes, and part design, companies can 

achieve a significant reduction in their environmental impact without sacrificing product quality or 

functionality. 

The adoption of eco-design in 3D printing drives innovation by fostering creative solutions that 

harmonize user needs with environmental considerations, which could mark a turning point in the way products 

are conceived and developed in an increasingly conscious world. environment. 

The benefits of applying eco-design in electrical and electronic devices (EEE) focus mainly on the 

management of waste generated during their use, known as WEEE. This waste poses significant environmental 

problems due to the increase in global demand for these devices in recent years. Therefore, it is essential to 

implement an environmental management system, such as that proposed by the ISO 14000 series of standards, 

to address these problems. Furthermore, it is relevant to highlight that these standards include ISO 14006, which 

focuses on the integration of eco-design in the product manufacturing process. 
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