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Abstract. Circular economy principles are integrated into product design, ensuring
efficient use of resources, waste reduction and environmental protection in the
industrial sector. This approach, unlike the linear economy, prioritizes the
longevity, recycling and repairability of products. For example, elements such as
material selection, modularity and the use of renewable resources are added at
the design stage, which reduces energy consumption in the production process.
Among the application possibilities in industry, the automotive, construction and
electronics sectors are at the forefront; here products are transformed into
service models, for example through rental or subscription. This brings economic
benefits: reduced costs, new jobs and increased global competitiveness. However,
there are also challenges - the need for investment, education and legislative
support. Overall, circular principles accelerate industrial transformation,
ensure sustainable development and are compatible with green economy strategies
in countries such as Azerbaijan.

Keywords: circular economy, product design, industrial application, resource
efficiency, waste reduction.

In modern times, the world i1is faced with resource
constraints and environmental problems. The traditional
linear economic model - the principle of “buy, produce, use
and throw away” - leads to an increase 1in waste and
environmental pollution, as well as economic losses. In this
model, resources are used inefficiently and the life cycle of
products is short. In contrast, the circular economy model
offers an alternative approach to these problems. This
approach defines the main goals of keeping resources in
circulation, ensuring the longevity of products and promoting
reuse.

Product design is of particular importance in the circular
economy model. Because decisions made at the design stage
directly affect the entire life cycle of a product - from
production to the end of its useful life. For this reason,
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factors such as the efficient use of resources, the recycling
of materials and the repairability of products should be taken
into account in product design. The application of this
approach 1in industrial sectors creates new opportunities:
reducing raw material consumption, increasing economic
efficiency and protecting the ecological environment. This
article examines the integration of «circular economy
principles 1into product design and their application in
industry based on real examples and scientific sources.

The main principles of the circular economy are to
minimize waste, keep products and materials in circulation
for as 1long as possible, and restore natural systems.
Implementing these principles requires the application of new
approaches to product design. In the traditional economic
model, products become waste after a short period of use.
However, according to the circular economy approach, the
entire life cycle of a product must be taken into account
during the design phase. In this approach, designers take
into account not only the aesthetic and functional
characteristics of the product, but also its repairability,
the recyclability of the materials used, and the long-term
use of the product. One of the key elements of circular design
is the selection of materials and ensuring the circulation of
materials. The use of renewable or recyclable materials 1is
considered a priority in the design process. This approach
helps to prevent a product from becoming waste after its
useful life has ended. For example, the use of bio-based or
recycled materials instead of ©plastic materials can
significantly reduce the amount of waste generated at the end
of the product's life cycle. Studies show that this design
approach leads to a reduction in raw material use and energy
consumption in the production ©process (Rotondo, 2025,
p. 4155).

Another important principle of <circular design 1is
ensuring modularity and repairability. Modular design allows
for easy replacement and renewal of individual parts of the
product. This leads to an extension of the overall service
life of the product and a reduction in the need for new
product production. An example of this is the development of
some smartphone models in the electronics industry according
to the modular principle. In this case, the user only replaces
the worn or damaged part and there is no need to replace the
entire device with a new one. This approach is especially
important in terms of reducing electronic waste (Bocken, 2016,
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p. 312).

The application of circular design principles is observed
in wvarious industrial sectors. An example of this 1is the
application of modular battery systems in electric vehicles
in the automotive industry. In these systems, instead of
replacing the battery as a whole, its individual components
can be renewed, which increases the service 1life of the
vehicle. In the construction sector, the circular design
approach involves building buildings with materials that can
be dismantled and reused. For example, in some construction
projects, used concrete and other construction waste are
recycled and turned into new building materials. This leads
to a significant reduction in the use of raw materials.
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In the electronics and technology sector, the circular
economy has also given rise to new business models. Some
companies are now using models that offer products as a
service instead of selling them directly. According to this
model, the user uses the device for a certain period of time,
and then the company takes the device back, repairs it and
prepares it for reuse. This approach allows for more efficient
use of resources and a reduction in electronic waste (Bocken,
2016, p. 312).

The circular design approach is not limited to product
design, but also affects the transformation of industrial and
economic systems. For example, some industrial enterprises
offer products on a service model, controlling their use,
maintenance and repair. This approach allows products to
remain in circulation for a longer period of time and allows
for more efficient use of resources.

There are also certain opportunities for the application
of circular economy principles in Azerbaijan. The application
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of this approach can ensure more efficient use of resources,
especially in the fields of energy, construction and waste
management. For example, the application of circular
principles in the field of energy and waste management within
the framework of the green taxonomy is considered to be in
line with the country's green economy strategy (KPMG
Azerbaijan, 2024, p. 7).

However, the widespread application of the circular
design approach is also accompanied by certain difficulties.
The requirement of initial investments in this area, limited
technological capabilities, and the need for specialist
training play an important role. Organizing special training
programs for designers and engineers can facilitate the
practical application of circular economy principles. In
international practice, various standards and regulatory
mechanisms support the development of this process. For
example, in the USA, industry standards and models developed
by research institutes make a significant contribution to the
development of the circular design approach (Hapuwatte, 2025,
p. 5).

At the same time, the application of digital technologies
also plays an 1important role 1in the development of the
circular economy. Through the application of Industry 4.0
technologies, tracking of material flows and waste management
can be carried out more efficiently. This approach 1is
especially important in terms of the development of the non-
0il sector and the efficient use of resources (Aliyev, 2023,
p. 299).

The integration of circular economy principles into
product design allows for more sustainable and efficient
development of the industry. This approach serves not only to
protect the environment, but also to promote economic growth
and innovation. The implementation of this model in developing
countries such as Azerbaijan can be further accelerated
through legislative initiatives, investments and
technological development. In the future, the circular
economy model 1is expected to become one of the important
standards in the global economic system. However, for the
successful implementation of this model, the mutual
cooperation of designers, industrial enterprises and
government agencies is of great importance.
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