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Introduction. The transition to a circular economy has become one of the key priorities of
sustainable development policy in the European Union and globally. In the forest sector, circular
economy principles are particularly important because forests represent renewable yet limited
natural resources that require balanced and responsible management. The traditional linear model
based on extraction, production, consumption, and disposal leads to inefficient use of wood
resources, accumulation of waste, and increased environmental pressure. The forest sector has
significant potential for implementing circular approaches due to the possibility of repeated use of
wood materials, recycling of wood residues, recovery of biomass energy, and extension of the life
cycle of wood products. In modern conditions, the implementation of circular economy principles
contributes not only to environmental protection but also to strengthening economic resilience,
technological modernization, and development of innovative production systems. At the same
time, the implementation of circular economy principles in the forest sector is associated with
several challenges. These include insufficient infrastructure for recycling wood waste,
technological limitations in processing post-consumer wood, lack of effective regulatory
mechanisms, and insufficient awareness among businesses and consumers regarding circular
practices.

The purpose of the study is to analyze the principles of circular economy in the forest sector
and determine the main directions for increasing the circularity of forest resource utilization. The
object of the study is the forest sector within the framework of sustainable resource management.

The subject of the study is the principles, strategies, and approaches of circular economy
implementation in forestry, wood processing, and recycling of post-consumer wood products.

Research Hypothesis. The implementation of circular economy principles and 10R strategies
in the forest sector will increase resource efficiency, reduce waste generation, improve
environmental sustainability, and contribute to the long-term preservation of forest resources.

Methodology and Research Approach. The research is based on the principles of systems
analysis, comparative assessment, and circular economy theory. The methodological approach
includes analysis of scientific literature, evaluation of circular economy strategies in the forest
sector, and assessment of practical approaches to sustainable use of wood resources.

The study applies the hierarchy of 10R circular economy strategies, including Refuse, Rethink,
Reduce, Reuse, Repair, Repurpose, Remanufacture, Refurbish, Recycle, and Recover. These
strategies were analyzed according to their significance for increasing circularity and minimizing
environmental impact in forestry and wood-processing activities.

Results. The study confirms that the implementation of circular economy principles in the
forest sector significantly increases the efficiency of wood resource utilization and reduces
environmental pressure. The hierarchy of 10R strategies demonstrates that the highest level of
circularity is achieved through preventive approaches such as Refuse, Rethink, and Reduce, while
recycling and energy recovery represent lower levels of circularity. The analysis shows that
sustainable forest management, optimization of wood-processing technologies, and recycling of
post-consumer wood are the main directions for improving circularity in the forest sector. Special
attention should be given to extending the life cycle of wood products through repair,
refurbishment, reuse, and remanufacturing. The study identifies several practical directions for
improving circularity in the forest sector: minimization of wood residues during harvesting and
processing;  development of infrastructure for recycling post-consumer wood; implementation
of innovative technologies for wood waste utilization; expansion of biomass energy production;

240


mailto:serhiy.hayda@nltu.edu.ua

«KOMIIJIEKCHE 3ABE3INEYEHHS AKOCTI TEXHOJIOT'TYHUX IMMTPOLHECIB TA CUCTEM - 2026»

promotion of eco-design and circular business models; certification of sustainable forest
management systems. The research also demonstrates that the development of circular economy
in the forest sector contributes to reducing greenhouse gas emissions, preserving biodiversity, and
strengthening regional economic development through efficient resource management.

The scientific novelty of the study lies in the systematization of circular economy principles
and 10R strategies for application in the forest sector. The research substantiates the importance
of integrating circular approaches into forestry, wood processing, and recycling systems.

The practical significance of the study consists in the possibility of applying the obtained
results for improving sustainable forest management policies, developing circular business
models, increasing resource efficiency, and reducing wood waste generation in the forest sector.

Conclusions and Recommendations. The study confirms that the circular economy represents
an effective model for sustainable development of the forest sector. The implementation of circular
principles contributes to rational use of forest resources, reduction of waste generation, extension
of product life cycles, and preservation of natural ecosystems.

The most important directions for increasing circularity in the forest sector include:
implementation of sustainable forestry practices; optimization of wood-processing technologies;
development of systems for reuse and recycling of post-consumer wood; support for eco-design
and circular production models; strengthening of legislative and economic incentives for circular
practices; increasing public and industrial awareness regarding circular economy principles.

Further development of circular economy in the forest sector requires cooperation between
government institutions, scientific organizations, industry, and society in order to achieve long-
term environmental, economic, and social sustainability.
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