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Abstract: This review examines the transition from a linear “TAKE–MAKE–DISPOSE” model to a circular framework within the wood construction sector. Wood is a 
critical strategic material for climate goals, offering significant carbon sequestration benefits. This paper analyses the technical and economic feasibility of upcycling wood 
waste into high–value building products, identifies systemic barriers, and evaluates the impact of emerging 2026 regulations such as the EU Circular Economy Act. 
Scheduled for adoption in 2026, this act aims to create a market for secondary raw materials, making reclaimed wood a standard commodity. The CIRCULAR FRAMEWORK 
“TAKE–MAKE–RETAKE–REMAKE–RESTORE” redefines resource management by progressing from linear extraction and production to closed–loop regeneration, 
targeting waste elimination, material retention, and ecosystem restoration in sectors like engineered wood composites. Framework objectives prioritize resource efficiency 
through RETAKE (recovery of end–of–life materials) and REMAKE (reprocessing into new products), minimizing virgin inputs while RESTORE regenerates natural capital 
via waste–to–habitat conversion and it aligns with EU circular policies. Barriers and enablers shape circular economy adoption in wood sector, particularly for engineered 
wood and bio–composites. 
Keywords: wood sector, circular economy, core objectives & peculiarities, barriers & enablers, Circular Economy Act 
 
 
INTRODUCTION 
The construction industry is a primary consumer 
of raw materials and a major contributor to 
global emissions. To meet 2030 climate targets, 
the sector is increasingly adopting circular 
principles—specifically the “cascading use” of 
wood, which prioritizes multiple reuse cycles at 
the highest possible value before final energy 
recovery [1–3]. Utilizing wood waste from 
construction and demolition as a primary 
source for new building materials can reduce 
greenhouse gas emissions by over 50% 
compared to virgin wood. 
The transition from a linear to a circular 
framework in the wood construction sector 
represents a systemic overhaul of the building 
life cycle[1–3]. By 2026, this shift will no longer a 
voluntary “green” initiative but a regulatory and 
economic requirement driven by global 
resource constraints and climate mandates. The 
“CRADLE–TO–GRAVE” approach for wood (or 
any product) views its lifecycle linearly: from 
raw material extraction (cradle) to final disposal 
(grave/landfill), creating waste. In contrast, the 
“CRADLE–TO–CRADLE” approach eliminates the 
“grave” by envisioning a circular system where 
wood products, after use, become nutrients 
(biodegradable) or resources (recyclable) for 
new products, effectively closing the loop and 
turning “waste” into a new “cradle”. The 

primary difference lies in the end–of–life stage. 
“CRADLE–TO–GRAVE” ends when a product is 
disposed of, becoming waste. In contrast, a 
“CRADLE–TO–CRADLE” approach redefines the 
end–of–life by turning waste into a resource for 
a new product’s ‘cradle’. This model is based 
on the principles of a circular economy, aiming 
to eliminate waste entirely by creating closed–
loop cycles for materials [1–8]. 

 
Figure 1. The circular model 

The traditional linear economy (The Linear 
Model: “TAKE–MAKE–DISPOSE”) is characterized 
by a “CRADLE–TO–GRAVE” approach, which 
generates landfill waste, loss of material value 
at end–of–life:  
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 TAKE: Extraction of virgin timber, often 
without full regard for long–term ecosystem 
health. 

 MAKE: Manufacturing structural elements 
(CLT, Glulam) using permanent synthetic 
adhesives that hinder future recycling. 

 DISPOSE: Demolition where wood is treated 
as “debris”. Globally, over 35% of 
construction waste ends up in landfills 
annually, or is incinerated for energy 
recovery, which is the lowest value use of 
wood. 

This model follows a one–way flow where 
resources are extracted, processed into 
products, and ultimately discarded after a 
single use (see in Figure 2). 

 
Figure 2. A “CRADLE–TO–GRAVE” approach 

Now, the sector is adopting a “CRADLE–TO–
CRADLE” model focused on maintaining 
wood’s value through multiple lifecycles. 
“CRADLE–TO–CRADLE” approach eliminates 
waste, keeps materials in use, regenerates 
natural systems, and reduces reliance on virgin 
resources. In fact, the circular model is a design 
for disassembly, reuse, recycling, or composting: 

 Biological Cycle: Wood products 
designed to safely decompose, returning 
nutrients to the soil (e.g., compostable 
wood components). 

 Technical Cycle: Wood products 
designed to be endlessly recycled or 
reused in new products (e.g., wood 
panels from reclaimed wood). 

In the technical cycle, forest–based products 
can follow a circular economy’s “R–principles” 
(such as reuse, remanufacture and recycle) to 
keep materials in use for as long as possible [9–
14]. The TAKE–MAKE–RETAKE–REMAKE–RESTORE 
framework contrasts linear production with a 

closed–loop circular model (Figure 3), while 7R 
(Figure 4) and 9R (Figure 5) frameworks provide 
hierarchical strategies prioritizing prevention 
over disposal to extend material lifecycles.  

 
Figure 3. Closed–loop circular model 

 
Figure 4. 7R frameworks 

 
Figure 5. 9R frameworks 

The TAKE–MAKE–RETAKE–REMAKE–RESTORE 
framework have five sequential stages: 
EXTRACTION, PRODUCTION, RECOVERY, 
REPROCESSING, REGENERATION, while the 7R 
framework have seven prioritized actions 
(RETHINK, REFUSE, REDUCE, REUSE, REPAIR, 
REMANUFACTURE, and RECYCLE). In addition, 
9R framework (REFUSE to RECOVER) adds 
REPURPOSE and ENERGY RECOVERY. All 
emphasize looping back resources beyond 
linear TAKE–MAKE–WASTE, with RETAKE/REMAKE 
aligning to REUSE/REPAIR/REMANUFACTURE. 
7R/9R add upfront prevention (REFUSE/RETHINK) 

EXTRACTION (LOGGING)
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absent in the 5–stage model, which starts with 
TAKE but mandates RESTORE for ecology [9–14]. 
In fact, The 7R/9R frameworks (REFUSE, RETHINK, 
REDUCE, REUSE, REPAIR, REFURBISH, 
REMANUFACTURE, REPURPOSE, RECYCLE, 
RECOVER) are circular economy strategies 
applied in the wood industry to maximize 
material value, minimize waste, and reduce 
environmental impact by designing products 
for longevity, promoting reuse of components, 
upcycling wood waste, and recovering energy 
or nutrients at end–of–life, moving from linear 
TAKE–MAKE–DISPOSE models to closed–loop 
systems [9–14]. These hierarchies prioritize 
strategies like REFUSE (avoiding waste) and 
RETHINK (product–as–a–service) before 
RECYCLE or RECOVER, ensuring wood's natural 
capital is preserved and used efficiently.  
Wood is renewable, recyclable, and naturally 
biodegradable material and in many cases 
wood–based products can serve as a viable 
alternative to non–renewable materials and 
products, such as plastics, steel, and concrete. 
Renewable virgin resources like wood can be 
supplied in a regenerative way and thus they 
have a specific role in the development of a 
more circular economy [9,10,15]. In 
construction, wood–based products are widely 
used in doors, windows, flooring, and interior 
panelling [16–18].  

 
Figure 6. Wood–based materials and regenerative forestry  

in the circular economy 
The vision for wood circularity and 
manufacturing sustainability centres on treating 
wood as a regenerative, carbon–storing 
resource by prioritizing reuse (cascading use), 
designing for disassembly, minimizing fossil–

based processing (like toxic resins), and 
integrating wood into bio–cycles, moving from 
linear TAKE–MAKE–DISPOSE to closed loops that 
maximize its value and reduce waste. 
▓ THE EU CIRCULAR ECONOMY ACT 

The EU Circular Economy Act, scheduled for 
adoption in the second half of 2026, is a 
cornerstone of the European 
Commission’s Clean Industrial Deal. It marks a 
shift from strategic plans to a legally 
binding Act intended to double the EU’s 
circularity rate to 24% by 2030. The Act focuses 
on removing structural barriers that prevent 
secondary (reused or recycled) materials from 
competing with virgin resources. Its primary 
goals include: 
 CREATING A SINGLE MARKET FOR 

SECONDARY RAW MATERIALS: Establishing 
harmonized, EU–wide “end–of–waste” 
criteria to clarify when waste (such as wood 
waste) becomes a product again, 
facilitating cross–border trade. 

 INCENTIVIZING SUPPLY AND 
DEMAND: Stimulating lead markets by 
mandating circularity criteria in public 
procurement and introducing mandatory 
recycled content targets for key sectors like 
construction. 

 DIGITALIZATION AND TRACEABILITY: Moving 
toward a fully digital waste management 
system  to improve material tracking 

The Act complements earlier regulations like 
the Eco–design for Sustainable Products 
Regulation (ESPR) and the Construction 
Products Regulation (CPR). By providing a 
binding framework, it aims to secure the EU’s 
industrial competitiveness while achieving 2050 
climate neutrality by keeping carbon–
sequestering materials like wood in the 
economy for as long as possible [8–13]. 
Construction is a high–priority sector due to its 
vast resource consumption and waste 
generation.  As impact on the construction and 
wood sector, including the wood–based 
products, the Act will likely enforce: 
 DESIGN FOR DISASSEMBLY (DfD): New 

standards will require building elements to be 
designed for easy removal and reuse rather 
than demolition. 

 DIGITAL PRODUCT PASSPORTS (DPP): By July 
2026, these will provide essential data on 
wood quality, treatment history, and 
recyclability to support secondary markets. 

 ECODESIGN STANDARDS: Harmonized 
technical specifications for construction 
products will prioritize durability, reparability, 
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and high–quality recycling over low–grade 
recovery (like backfilling). 

At its essence, a circular economy is about the 
creation of an entire economic system in which 
materials never become waste, nature is 
regenerated and economic growth does not 
mean growth in utilizing natural resources. It 
tackles global challenges including climate 
change, biodiversity loss, and pollution. 
▓ CORE OBJECTIVES & PECULARITIES 

The circular economy is a model of production 
and consumption, which involves mainly reusing 
and recycling existing materials and products 
as long as possible. In this way, the life cycle of 
products is extended. The thrilling part is that this 
bridge can take many forms. 
 RECYCLING: by melting raw materials of the 

products and creating a new one, 
 REUSING: by taking a part of a damaged 

product to repair another one, 
 VALORIZING: by creating energy from fuel–

based products, 
and so on. It is an open door for innovation and 
great hope for a sustainable future. In practice, 
it implies reducing waste to a minimum. When a 
product reaches the end of its life, its materials 
are kept within the economy wherever possible 
thanks to recycling [8–14]. These can be 
productively used repeatedly, thereby creating 
further value. 

 
Figure 7. The circular approach 

The CIRCULAR FRAMEWORK, outlined as “TAKE–
MAKE–RETAKE–REMAKE–RESTORE”, reimagines 
resource flows beyond the linear “TAKE–MAKE–
WASTE” model to promote sustainability in 
production. Resources are initially TAKEN from 
natural systems and MADE into products or 
infrastructure. The cycle then loops via RETAKE, 

where end–of–life materials are RECOVERED 
and REMAKE, involving processing into new 
items through REUSE, REPAIR, or 
REMANUFACTURING. RESTORE emphasizes 
regenerating ecosystems, such as turning waste 
into inputs that rebuild natural capital, closing 
loops in circular economies. This framework 
guides circular economy strategies in 
manufacturing, like engineered wood 
composites, by minimizing virgin inputs and 
pollution while extending material lifecycles.  
The core objectives are centred on resource 
efficiency – maximizing the material loops by 
retaking end–of–life products and remaking 
them into new goods, and minimizing virgin 
resource extraction –, waste elimination – via 
recovery (RETAKE) and reprocessing (Remake) – 
and ecosystem regeneration – by converting 
outputs back into natural capital, such as using 
wood waste composites to rebuild habitats or 
soil health [20–23]. 
Therefore, the CIRCULAR FRAMEWORK focuses 
on three primary circular loops: 
 REUSE/RECLAMATION: Direct structural use of 

salvaged timber. 
 RECYCLING/UPCYCLING: Processing wood 

waste into composite materials (e.g., 
particleboard, insulation). 

 DESIGN FOR DISASSEMBLY (DFD): Forward–
looking design strategies to ensure future 
circularity. 

The CIRCULAR FRAMEWORK must include: 
 CASCADING USE OF WOOD, a core principle 

being prioritizing material cycles over energy 
recovery [20–23]: 
≡ First Tier: Direct reuse of structural timber 

(e.g., reclaimed beams in new load–
bearing roles). 

≡ Second Tier: Recycling wood waste 
into High–Value Composites such as 
particleboard or bio–insulation. 

≡ Final Tier: Only after all material value is 
exhausted is wood used for bioenergy 

Wood aligns with the principles of a circular 
economy through cascading use. This 
approach maximizes the lifecycle of wood 
products by reusing and recycling them across 
various applications, from primary structures to 
bioenergy at the end of their life. The 
“cascading principle”—using wood multiple 
times at its highest value—is now a core 
operational strategy [20–23]. Cascading 
use and upcycling represent the core of the 
circular wood economy, shifting from simple 
waste management to a multi–stage value 
extraction strategy. 
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Figure 8. Cascading use of wood 

Cascading use involves using wood in 
consecutive material stages before eventually 
using it for energy recovery. Priority is given to 
wood products with the highest economic and 
environmental added value: high–value 
products (furniture, structural timber) – 
extending service life – reuse – recycling (into 
panels or fibres) – bioenergy. Upcycling focuses 
on converting low–value or waste wood into 
products of equal or higher quality. 
 URBAN MINING FOR WOOD: Instead of 

sourcing only from forests, the industry 
increasingly practices “URBAN MINING” – 
harvesting valuable materials from existing 
buildings scheduled for renovation or 
demolition [24,25]. Now, new rules 
on selective demolition require materials to 
be mapped and sorted during gentle 
dismantling to ensure they remain suitable for 
high–grade reuse.  

 
Figure 9. Concept of URBAN MINING FOR WOOD 

URBAN MINING FOR WOOD has transitioned 
from a niche environmental concept to a high–
tech industrial practice. It views the existing built 
environment as a “virtual forest” or 

anthropogenic stock, where obsolete buildings 
serve as the primary “quarries” for high–quality, 
secondary timber. The urban mine is often more 
valuable than virgin forests for specific timber 
grades. Structures built before 1950 are 
particularly prized because they often contain 
“old–growth” timber – denser, more stable, and 
harder than modern farmed wood. 
 BIO–BASED INNOVATION: Developing new 

products (like composites, engineered wood) 
and bio–materials from wood waste, aligning 
with circular economy principles to reduce 
petrochemical reliance.   

Bio–based innovation transforms wood waste—
such as scraps from construction, pallets, or 
forestry—into high–value composites and 
engineered wood products, directly cutting 
dependence on petrochemical–derived resins 
and plastics. Also, these bio–based innovation 
repurposes fine wood waste—such as sawdust, 
shavings, and offcuts from forestry, construction, 
or furniture production—into advanced 
composites and engineered wood products like 
particleboards, fibreboards, or hybrid 
biopolymers. 

 
Figure 10. Engineered wood products from bio–based wood waste 

 ADVANCEMENTS IN ENGINEERED WOOD 
PRODUCTS, such as cross–laminated timber 
(CLT) and glued laminated timber (glulam), 
which revolutionized the wood construction.  

These materials offer exceptional strength, fire 
resistance, and durability, rivalling traditional 
materials like concrete and steel. CLT, for 
instance, allows for the creation of 
prefabricated, large–scale components, 
enabling faster and more efficient construction 
while maintaining high precision. Moreover, 
modular building systems using wood are 
gaining popularity. These systems emphasize 
prefabrication and standardization, reducing 
construction waste and labour costs. Wood’s 
adaptability allows for innovative designs, from 
skyscrapers to residential homes, demonstrating 
its versatility.  

BIOMASS PRODUCTION

USE OF WOOD #1

USE OF WOOD #2

USE OF WOOD #3

END–OF–LIFE



ACTA TECHNICA CORVINIENSIS – Bulletin of Engineering   |  e–ISSN: 2067 – 3809 
Tome XVIII [2025]  |  Fascicule 4 [October – December] 

104   |   University Politehnica Timisoara – Faculty of Engineering Hunedoara          

 
Figure 11. Advancements in engineered wood products 

Additionally, advancements in wood 
technology have broadened its application in 
other components like wooden insulation 
panels, which improve energy efficiency, and 
laminated veneers used in curved designs and 
structural elements. These innovations reinforce 
wood’s status as a sustainable and 
multifunctional material in both the construction 
industry and consumer markets. 
 DESIGN FOR DISASSEMBLY (DfD) and 

ADAPTABILITY, utilizing prefabricated timber 
modules that can be precisely sized and 
easily detached (as “modular construction”) 
and/or designing structures like “wood 
scrapers” where floor plans can be flexibly 
changed to suit new uses, extending the 
building’s operational life (as “adaptable 
reuse”) [26,27]. 

 
Figure 12. Design for disassembly (DfD) and adaptability 

 DIGITALIZATION AND TRACEABILITY, the digital 
tools being the “enablers” of this transition. 

Mandated by the EU’s 2026 Circular 
Economy Act, Digital Product Passports 
(DPPs) will provide a digital identity for wood 
components, detailing their origin, quality, 
and treatment history to facilitate secondary 
market trading. 

 

 
Figure 13. Digitalization and traceability 

 ECONOMIC OPPORTUNITIES: The global shift 
toward sustainable materials has created 
significant economic opportunities [28,29].  

Wood–based construction supports job creation 
in forestry, manufacturing, and design sectors. 
The wood processing industry is highly diverse, 
covering several key branches.  These include: 
≡ sawmills, which produce sawn timber for 

construction and furniture;  
≡ engineered wood products, such as 

plywood, MDF (medium–density fibreboard), 
and CLT (cross–laminated timber), essential 
for modern construction, and  

≡ wooden components, including flooring, 
doors, windows, and decorative elements.  
▓ DISCUSSION: BARRIERS AND ENABLERS 

While wood–waste products offer clear 
environmental advantages, the sector faces a 
potential shortage of certified raw material by 
2030 due to increased demand. Economic 
feasibility remains mixed due to high labour 
costs associated with manual deconstruction 
versus traditional demolition. However, the 2026 
Circular Economy Act is expected to stimulate 
demand by establishing a single market for 
secondary raw materials and mandating higher 
recycled content in public procurement. 
Implementing circular economy principles in 
the wood sector faces technical, supply chain, 
and regulatory hurdles, particularly for 
engineered wood and composites.  
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The main barriers preventing the construction 
sector from transitioning to a circular economy 
include: 
 Fragmented industry structure and culture: 

Conservative mindsets, risk aversion, and 
resistance to change hinder adoption of new 
circular practices. There is often a preference 
for new materials over reused or recycled 
ones. 

 Economic and financial challenges: High 
upfront costs, unclear financial benefits, and 
regulatory obstacles make investments in 
circular methods risky. 

 Technical and informational barriers: Lack of 
standardized circular design solutions, 
insufficient material traceability, digital gaps, 
and skills shortages limit implementation. 

 Value chain fragmentation: Weak 
coordination and communication among 
stakeholders reduce collaboration needed 
for circularity. 

 Procurement practices: Focus on lowest 
prices discourages circular value 
considerations like deconstruction or careful 
sorting of materials. 

The construction sector face intertwined 
technical, financial, cultural, and regulatory 
hurdles that need targeted strategies, 
supportive policy, and industry collaboration to 
overcome for a successful circular economy 
transition. 
Challenges in implementing circular economy 
principles in wood construction stem from 
technical, economic, regulatory, and 
knowledge gaps that disrupt material loops and 
cascading uses. 
 TECHNICAL BARRIERS: these kind of barriers in 

implementing circular economy principles in 
wood construction primarily involve material 
quality degradation, processing limitations, 
and standardization deficits that disrupt 
reuse and recycling loops. Contamination 
from paints, glues, metals, or moisture in 
recovered wood reduces quality for reuse, 
complicating sorting and processing. 
Material irregularities like dimensional 
distortions hinder high–value applications, 
while degradation shortens viable reuse 
windows. Lack of standardized 
deconstruction methods and advanced 
recycling tech limits scalability. 

≡ Material Quality Issues: Wood waste 
variability—due to fire damage, logging 
residues, or post–consumer mixes—demands 
advanced sorting and quality checks, 
reducing panel strength if untreated. 

Recovered wood often suffers contamination 
from paints, glues, metals, or moisture, 
rendering it unsuitable for high–value 
applications like structural beams without 
extensive cleaning. Dimensional distortions, 
cracks, or irregularities from prior use or 
weathering reduce predictability, while 
biological degradation (e.g., fungal decay) 
shortens reuse viability. These factors 
demand rigorous sorting, yet current tech 
struggles with consistent quality assurance. 

≡ Processing and Recycling Constraints: Metal 
fasteners complicate machining and must 
be manually removed, slowing 
deconstruction and raising damage risks 
during salvage. Each mechanical recycling 
step (e.g., chipping to particleboard) 
degrades fibre quality via the natural 
hierarchy of wood, limiting cascade depth to 
2–3 cycles before energy recovery.  

≡ Data and Performance Gaps: Insufficient 
data on long–term strength, fire resistance, or 
acoustics of reused wood undermines 
engineer confidence, as environmental 
product declarations (EPDs) remain unclear 
or unavailable. 

 ECONOMIC CHALLENGES: Economic 
challenges in implementing circular 
economy (CE) principles in wood 
construction arise from high upfront costs, 
market uncertainties, and financial viability 
issues that favour virgin materials over 
recycled wood loops. High costs for 
collection, transport, cleaning, and quality 
assurance make virgin wood cheaper short–
term, eroding competitiveness. Limited 
market demand for secondary materials and 
investment risks deter innovation in sorting 
facilities or design–for–disassembly. 

≡ High Operational Costs: Collection, transport, 
sorting, cleaning, and quality testing of 
recovered wood exceed virgin timber prices, 
with selective deconstruction 20–50% more 
labour–intensive than demolition. Advanced 
recycling methods like fibre separation add 
expenses, while lab–based impurity analysis 
delays real–time processing. Landfill taxes 
and post–demolition handling further inflate 
costs without scale efficiencies. 

≡ Market and Demand Constraints: Limited 
marketplaces for secondary wood reduce 
buyer confidence due to variable quality 
and pollutant risks, creating supply–demand 
mismatches. Producers hesitate on recycled 
inputs amid unproven performance data, 
while consumers prefer “new” aesthetics, 
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stifling demand for cascaded products like 
particleboard from construction offcuts. 
Volatile wood prices amplify risks for investors 
in reuse infrastructure. 

While the global sustainable construction 
materials market is experiencing rapid growth, 
high production costs remain a significant 
restraint. Sustainable materials often involve 
advanced manufacturing processes, eco–
friendly raw materials, and adherence to 
rigorous environmental standards, which 
collectively raise their production costs. This 
translates into higher market prices, making 
these materials less accessible for some builders 
and contractors. Additionally, competition with 
traditional, less expensive construction materials 
further challenges their market penetration. 
 REGULATORY HURDLES: Regulatory hurdles in 

implementing circular economy (CE) 
principles in wood construction create 
uncertainty and compliance burdens that 
favour linear practices over material loops 
and cascading uses. Inconsistent EU waste 
classifications and ambiguous “end–of–
waste” criteria block recycled wood 
certification. Risk–averse fire/acoustic 
standards favour new materials, while 
biomass subsidies prioritize energy recovery 
over cascades. Building codes often lack 
clear reuse guidelines, the fire safety, 
acoustic, and structural standards prioritizing 
virgin materials with established 
performance data, lacking clear pathways 
for variable secondary wood specs. 

 KNOWLEDGE GAPS: These significantly 
impede circular economy (CE) adoption in 
wood construction, stemming from 
insufficient training, data deficits, and 
entrenched linear mind–sets among 
stakeholders. Demolition and construction 
workers lack vocational skills in 
deconstruction sequencing, selective 
dismantling, and component labelling, 
leading to premature material destruction 
during renovations. Architects, engineers, 
and contractors show limited expertise in 
design–for–disassembly (DfD) principles and 
specifications for secondary wood, 
restricting high–value reuse. Raising 
sustainability awareness among non–
academic staff remains critical, as limited 
knowledge during demolition causes loss of 
reusable timber. Multi–material engineered 
products complicate end–of–life repair, 
contravening manufacturing rules and 
accumulating impacts. 

 CULTURAL AND AWARENESS BARRIERS: 
Industry inertia favours linear “work as usual” 
practices. Stakeholders exhibit low 
awareness of wood cascading techniques, 
recycling potentials, and CE principles, 
fostering industry inertia toward “business as 
usual” linear models. Resistance arises from 
unproven performance data for recycled 
wood and absence of shared platforms for 
best practices, slowing behavioural shifts. 
Bridging requires information–sharing 
networks and retraining, though short–term 
costs and enterprise resistance pose trade–
offs. 

The protection of forests remains a critical 
challenge despite the benefits of using wood. 
The demand for timber highlights the need for 
responsible forest resource management and a 
more sustainable supply chain. Key solutions 
involve adopting sustainable forestry practices, 
including certifications. Additionally, robust 
policies that promote responsible harvesting 
and efficient timber processing are essential to 
balance economic needs with environmental 
conservation. Despite all this, ongoing 
advancements in manufacturing efficiency and 
government incentives aimed at promoting 
sustainability are helping to mitigate the cost 
barrier and boost adoption. 
The construction sector is historically risk–averse, 
with stakeholders often sceptical of the 
durability and aesthetics of “second–hand” 
materials. Also, the inconsistent waste legislation 
allow that EU member states often have varying 
interpretations of “end–of–waste” criteria, 
hindering cross–border trade of secondary 
wood. Strategic enablers are emerging to 
bridge these gaps, largely driven by digital 
innovation and new policy frameworks. In this 
sense, EU Circular Economy Act (2026) aims to 
establish a Single Market for secondary raw 
materials, mandating circularity criteria in public 
procurement to stimulate demand. 
▓ CONCLUSIONS 

Implementing a circular economy (CE) in the 
wood–based construction sector requires 
navigating a complex landscape of 
operational obstacles and strategic catalysts. 
The sector is increasingly influenced by the 
upcoming EU Circular Economy Act, which aims 
to formalize many of the enablers currently in 
development. The transition is primarily hindered 
by economic and technical uncertainties that 
make virgin timber often more attractive than 
secondary sources, having in view that the 
virgin timber remains relatively inexpensive 



ACTA TECHNICA CORVINIENSIS – Bulletin of Engineering   |  e–ISSN: 2067 – 3809 
Tome XVIII [2025]  |  Fascicule 4 [October – December] 

107   |   University Politehnica Timisoara – Faculty of Engineering Hunedoara          

because environmental externalities (carbon 
cost, biodiversity loss) are not fully priced into 
the market. 
The integration of circular economy principles 
into the wood–based construction sector has 
reached a critical maturity point in 2026. 
Transitioning from waste–burning to cascading 
material reuse is no longer merely an 
environmental preference but a regulatory and 
economic necessity. 
The main key findings are: 
 Decoupling growth from resource 

depletion: Upcycling wood waste into 
structural components (e.g., mass timber, 
particleboards) can halve the demand for 
virgin wood and shield the industry from 
volatile timber price swings. 

 Environmental impact: Advanced circulation 
strategies that maximize reuse over energy 
recovery offer the highest carbon savings, 
potentially reducing a building’s embodied 
carbon. 

 The role of design: The shift toward “buildings 
as material banks” requires that 
deconstruction principles be integrated 
during the design phase. Adopting Design for 
Disassembly (DfD) ensures that building 
elements can be harvested at the end of 
their lifecycle with minimal value loss. 

 Future outlook: The success of the circular 
wood economy depends on three 
pillars: technological innovation (AI sorting 
and bio–adhesives), digitalization (material 
passports for traceability), and policy 
enforcement (tax incentives for salvaged 
wood and mandates for recycled content). 
As of 2026, the transition is being driven by 
the EU’s strategic shift toward a single market 
for secondary materials, which will likely 
make reclaimed wood a standard 
commodity in the construction value chain. 

By embracing these strategies, wood becomes 
a cornerstone for a sustainable built 
environment, reducing emissions, regenerating 
natural systems, and fostering resource 
efficiency. Challenges and future outlook 
include: 
 Sustainable Sourcing: Ensuring increased 

demand doesn't outpace certified 
sustainable forest management. 

 Processing Innovations: Overcoming 
technical hurdles in creating fully circular 
wood products that are easy to separate 
and reuse. 

 Value Chain Integration: Connecting forestry, 
processing, construction, and recycling 
sectors to create truly closed loops.  

Challenges such as high production costs 
remain, but long–term savings, regulatory 
incentives, and growing consumer demand are 
set to drive the market forward. 
Wood plays a vital role in the rapidly 
expanding sustainable construction materials 
market, blending its natural advantages with 
cutting–edge innovations to meet growing 
global demand. As a renewable, carbon–
storing resource, wood aligns perfectly with the 
principles of green building and environmental 
stewardship. The wood–based construction 
sector is moving toward a long–term vision 
where building materials are never discarded, 
but instead serve as a continuous carbon sink 
for the economy. The primary goal remain a 
climate–neutral economy by 2050 where 
building materials remain in circulation 
continuously once extracted.  
The 2026 Circular Economy Act is the 
immediate lever to reach a 24% circularity rate 
by 2030, up from roughly 12% today. Long–Term 
Strategic Objectives include that the forest–
based industry has targeted a minimum of 90% 
material collection and a 70% recycling rate for 
all wood–based products by 2050. In addition, 
by 2030, a key objective is for all public 
tenders to be circular, ensuring governments 
only procure projects designed for reuse and 
durability.  
In the long term, the sector shifts from viewing 
forests as the only source of wood to viewing 
the existing building stock as a “material bank” 
and wood will follow a strict priority of reuse 
(structural) – recycle (composite) – restore (bio–
chemicals) – recovery (energy). Beyond 
technology, the transition requires a shift in 
social values toward responsible forestry and a 
systemic approach where “waste” is culturally 
redefined as a misplaced resource. A central 
long–term perspective is the replacement of 
energy–intensive materials like steel and 
concrete with engineered timber (CLT, LVL). 
Targets in some regions aim for timber to 
comprise up to 100% of material volume in 
residential buildings by 2050. 
Unlike concrete or steel, wood has a minimal 
environmental footprint. It is renewable, 
recyclable, and biodegradable, making it a 
cornerstone of a circular economy. However, 
the challenge remains balancing the need to 
cut trees for production with ensuring 
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sustainable forest management and minimizing 
environmental impact. 
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