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Forestry side sireams— coniferous needles
as source of high added-value products

Linards Klavins, University of Latvia
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Science drives innovation, stake holder g
collaboration ensures adoption

Underutilized Biomass Application High-Value
Logging Residue Extraction Identification Products
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» Engage companies, policymakers, and Stakeholder Translating
other stakeholders to tailor research Ernoagement - knowledge o
outcomes to real-world needs Snage sompames,  for SMES and

policymakers, and enterprises.

» Contextualize findings, aligning them with other stakeholders.

current market trends, regulations, and
circular economy strategies

» Scientific data is fransformed into practical
guidelines — e.g., process optimization,
environmental impact assessments, and
economic feasibility studies for SMEs

» Ultimately, this leads to adoption —
industries implementing circular forestry
practices, developing new product lines, Innovation

: Indust Uptak
and generafing added value from .?,si“;h{;’ .

c . Encouraging the
COﬂIfeI’OUS Slde STI’GCI ms Contextualizing adoption of circular
articles with industry forestry practices.
insights for
relevance.
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« Research has to align with real industrial
challenges
« ensuring lab discoveries can scale to pilot and
production levels.
- By engaging industry in early stages B
 The uptake is faster
« Co-development of products
« Sharing of testing results
« Systemic circularity
« Closing also the material loops — waste
becomes feedstock reducing dependency
on fossil resources

co-creation model reduces the “valley
of death"” between research and
commercialization
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» Protection from UV-B potential
» DPPH activity

» Cytotoxicity on melanoma cells

» Antifungal effects

» Antmicrobial effects




Residual biomass
granulation

» Extraction residues are also a resource

» Combination of other forest biomass
derived industry residues

Biomass—>Forestry side streams > Product>Residues

RESEARCH ARTICLE

SELECTED RESIDUAL BIOMASS
VALORIZATION INTO PELLETS AS A
CIRCULAR ECONOMY-SUPPORTED
END-OF-WASTE

Cleaner materials 2025, 15, 100295.
https://doi.org/10.1016/j.clema.2025.100295

Residual conifer needle biomass and other forestry residues can be
converted into valuable products through pelletisation and low-temperature
pyrolysis. This process produces biochar pellets suitable for soil
improvement, wastewater treatment, and sustainable agriculture. Densifying
and carbonizing these residues allows them to be reused as soil enhancers
or sorbents, offering an economically viable and environmentally sustainable
approach to biomass utilisation.
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Residual biomass granulation

Residual . e : Derived product
: Biomass waste valorization as circular economy hooster i
biomass application

Primary processing . Secondary processing —

= Agricultural industry = Pelleting or = Pyrolysis: = Agriculture:

= Forestry granulation: - Biochar ~ Soil fertiizer
= Food processing + Homogenization production + Structure improver
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» From residues to resources

Forestry side streams (e.g., conifer needles) are valuable feedstock, not waste.
Extraction and fractionation unlock bioactive compounds with industrial and health

potential.
» Research->Innovation 2Application

Research provides insights intfo bioactivity and product potential.
Industry collaboration ensures scalability, adoption, and commercialization

» Circular Bioeconomy

Valorization pathways (extracts, pellets, biochar) close resource loops.
Residuals from one process become raw material for another.
Reduces dependency on fossil-based resources while creating sustainable markets.

» Impact

Supports green growth, climate goals, and resource efficiency.
Stimulates innovation for SMEs and forestry sector.
Transforms side streams into sustainable, high-value products.
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