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SCRIMBER - A CONTRIBUTION TO CLIMATE PROTECTION
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ABSTRACT: Timber construction is a growing trend driven by an increase in global demand for wood and the urgent
need for environmentally friendly and resource-saving materials. In response to this need, Scrimber technology has been
advanced to convert low-grade wood, which has traditionally been used as energy wood, into high-quality, load-bearing
components. This innovative approach not only enhances the wood utilization efficiency from 30 % to 90 %, but also
significantly contributes to the reduction of CO, emissions. The Scrimber process is aligned with the principles of a
circular economy, which ensures the prolonged carbon sequestration and the potential for direct reuse or reintegration
into the Scrimber production cycle. This makes a substantial contribution to sustainable development and climate change
mitigation.
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1 INTRODUCTION enhances resource efficiency but also contributes to sus-
tainable forest management and climate protection. In
Timber construction is a megatrend, with global demand contrast, the scrimber product aims for a utilisation rate
for wood set to increase. To meet this demand sustaina- of wood of 90 %. Furthermore, each cubic metre of
bly, there is a need for more efficient timber construction scrimber sequesters permanently approximately one ton
products. Furthermore, in view of increasing global of carbon dioxide, because the wood captures and stores
warming and the associated environmental problems, the the carbon contained in the atmospheric CO». The ulti-
reduction of CO; emissions is a key objective. The de- mate objective of Scrimber CSC AG is to achieve a pro-
velopment of the Scrimber technology is based on two duction capacity of 600,000 m* of scrimber per year at
key factors: climate change and the urgent need for sus- the first large-scale industrial plant. This is a significant
tainable materials in the construction industry. The amount that is also relevant in terms of climate policy.
Scrimber CSC AG team and partners from the universi- The core concept underpinning this initiative is that of a
ties are addressing this challenge by converting locally circular economy, with the overarching objective of
available low-grade wood, previously used mainly as en- keeping CO, sequestered for an extended period.
ergy wood, into high quality, loadbearing components.
This innovative utilisation of wood resources not only 2 STATE OF ART FOR ENGINEERED
helps to reduce CO; emissions, but also promotes the WOOD PRODUCT - SCRIMBER
sustainable management of forests. The creation of dura-
ble and ecologically beneficial building materials using The development of Engineered Wood Products (EWP)
scrimber technology represents a significant contribution is a contemporary issue. In relation to larger wood parti-
to advancing sustainable development and mitigating of cles, often referred to as strands, the practice can be
climate change. traced back to the 1970s. The scrimber technology, de-
rived from “scrim” and “timber”, is an innovative and
Scrimber CSC AG is undertaking the challenge of devel- sustainable wood product that offers an alternative ap-
oping an innovative engineered wood product that ena- proach to traditional wood processing. Instead of sawing
bles the use of low-quality wood assortments to create a logs into boards, they are processed in a special rolling
structurally load-bearing material. By reaching this ob- process into fibre strands, also known as "macrofibres",
jective, Scrimber CSC AG from Switzerland not only "strands", "scrims" or "splits"), [1]. The use of strands in
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technological applications has evolved independently in this process was a range of end products, including cohe-
various geographical regions worldwide, often leading to sive mats or individual strands. The degree of separation

the development of diverse nomenclatures and method- of the strands was influenced by various factors, includ-
ing log length, roller profile and the number of passes

(cf. Adachi 2002) [12], [13]. Most of the strands were
Harvey Jr.'s patent (US3674219) from 1972 in Tennes- processed directly into EWP as so-called spreader mats.
see is the first known source for the extraction of strands
using a rolling process. In the German Democratic Re-
public GDR, Go6tz & Luthardt (1974) referred to the pro-
cess as “Quetschholz - Squeezed wood” and used a roll-

ologies.

The product properties exhibit significant variability,
which has ramifications for their applicability in differ-
ent construction contexts see Table 1. Miiller [12] has
provided a comprehensive overview of these differences

ing process to produce a single strand. The Quetschholz and demonstrated a correlation between the length of the
was only produced on a laboratory scale and was never strands and the modulus of elasticity (MOE). These find-
developed further. In Australia, another process was de- ings have the potential to inform future developments
veloped by Coleman (1975), which was named “scrim- and optimisations in this field.

ber”. The first plant was built in Australia, but ceased ) ) o ) )
operations in 1992, [12], [17]. Notwithstanding the promising theoretical underpin-

nings, no production line is currently operational. The
reasons for the discontinuation of production are numer-
ous and varied, including economic factors, technologi-
cal challenges, and insufficient market penetration.
While production facilities exist within the bamboo sec-
tor, these are not dedicated to the fabrication of load-
bearing building products for residential and infrastruc-
ture construction. Nevertheless, the potential of this tech-
nology remains undisputed, particularly in terms of re-
source efficiency and sustainability.

Following a period of inactivity, the Australian process
was revived in the USA in 2003 under the designation
“Tim Tek” [4], [5], [12]. Concurrently, research on “re-
combined wood composite” was conducted at the Uni-
versity of China (2004), leading to the construction of a
plant near Beijing [12]. The Chinese technology is based
on the Australian approach. In Japan, the focus had al-
ready shifted to narrower diameters in 1999, and re-
search was driven forward under the name “superposed
strand timber-SST”, [12]. It is assumed that a plant has In conclusion, it can be stated that scrimber and related
also been established near Tokyo. technologies offer promising approaches for the sustain-
able use of wood. Despite the challenges encountered

The focal point of these procedures was to enhance the . . .
P P thus far, there is potential for the resumption of produc-

efficiency of wood utilisation, accomplished by the dis-

ruption of the wood structures through the implementa- tion, contingent on future technological advancements

tion of multiple cycles of crushing apparatus, such as and prevailing economic conditions. The Scrimber CSC
rollers or press plates. It is important to note that the AG has taken on the challenge of achieving industrial
wood was not cut during the process. The outcome of implementation by building on the insights gained from

previous investigations.

Table 1: Characteristics and technology data for engineered wood products related to long strands, according to [12], [15], [16]

Recombined

Quetschholz  Scrimber (AU) SST TimTek ~ Solid Wood Lamella

Product GDR Australia Japan usa  Wood composite C16 T14 (C24)

(1974) (1975) (1999) (2003) ‘é%ﬁj‘ EN 3382016 EN14080:2013
Adhesi
i eve PF (IC) UF/TaninF ~ PE(IC) PF Carbamid )

CSIVE CON™ 10220 % 5-12 % 5% 10-12 % 8-10 % .

tent
Press Plate press Plate press ~ Steam press Steaminjection  Plate press )
Pressure 1.2 MPa >27MPa  0.6-1 MPa - 4-6 MPa )
Size [mm] 21x430x 124x1200x  12x750x 184x1219x 20x 1200 x

1000 12°000 4400 1422 2400
Density [ke/m’]l 700 - 750 540 - 670 460-660  688-720 880 —930 370 420
MOE [MPa] 10700 -12000 9200 - 10800 Zgggd 8274-15858 5000 - 9000 87000 11°000
MOR [MPa] 60 -85 6-9Y 27-41 14-17% - 500 690
! design value

? particleboard resin
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3 SCRIMBER (CH) TECHNOLOGY

3.1 RESSOURCE

The Scrimber (CH) technology has been developed for
the purpose of enabling the efficient and sustainable use
of wood resources. This is achieved by transforming
low-quality wood into high-performance, load-bearing
construction materials. While conventional wood pro-
cessing relies on high-grade log timber; Scrimber allows
for the utilisation of lower-grade and residual wood.
Such wood would otherwise remain unused or be sub-
jected to thermal processing. As illustrated in Figure 1,
the current consumption of wood in that sector is pro-
jected to reach 40%. The current types of wood species
concentrate on European forest stock, but several other
wood species are also being evaluated.

The implementation of this approach by Scrimber (CH)
results in a reduction in demand for primary forest tim-
ber, whilst concomitantly effecting a substantial en-
hancement in material efficiency within the construction
industry. Furthermore, the CO, stored in the wood fibres
is retained long-term, making Scrimber products an ac-
tive contributor to climate change mitigation and a sus-
tainable circular economy. The reuse strategy for Scrim-
ber products follows a two-phase circular model: in the
first cycle, elements are reused on a 1:1 basis, while in

Swiss wood consumption (2022)
5.2 million cubic metres harvested

Energy wood;
40%

Industrial
wood;
10%

Logs; 50%

m Logs Energy wood Industrial wood

Figure 1. Swiss wood consumption of the year 2022, according to [18]

Figure 2. Illustration of the resource stock in the forest with thin diam-
eters of logs (left), a saw cutting sample for boards and beams (mid-
dle), and a comparison of utilisation rate to conventional cutting [14]
and scrimber (CH) (right).
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the second cycle, materials are reprocessed and repur-
posed into new Scrimber products. The incorporation of
reclaimed timber from deconstructed buildings is also
being considered, although this approach has yet to be
technically validated (see Figure 4).

The entire production process is optimised to minimise
resource losses, with the objective of achieving a 90%
material utilisation rate (see Figure 2). This includes
branches and upper sections of tree trunks, which are
typically unsuitable for sawn timber production. In the
case of other load-bearing solid wood construction ele-
ments, such as Glulam and Cross-Laminated-Timber
(CLT), saw able and therefore significantly larger log di-
ameters are required to produce solid wood lamellas. The
yield for Glulam or CLT is approximately 30 %. By op-
timising the use of raw materials, Scrimber (CH) en-
hances environmental sustainability while improving the
economic viability of wood processing. This represents a
highly efficient and innovative solution for the construc-
tion sector.

3.2 PROCESS

In a multi-stage rolling crushing process, raw logs are
subject to mechanical fragmentation into fibre strands.
These strands then undergo a controlled drying phase be-
fore being bonded into high-performance wood-based
panels (see Figure 2). A key advantage of this method is
the minimal alteration of the wood fibres during strand
production, preserving their natural structure and orienta-
tion, see Figure 3. Conventional wood-processing tech-
niques frequently disrupt the intrinsic fibre alignment,
whereas this approach preserves the original mechanical
integrity of the wood [2, 3]. Consequently, the resulting
wood-based material displays enhanced mechanical
properties, leveraging on the inherent strength and dura-
bility of the wood fibres while simultaneously optimising
material efficiency and structural performance.

Figure 3. Fibre strands of the new Scrimber (CH)
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Figure 4. Scrimber process: rolling and crushing of logs, drying and glueing, pressing of strands to raw scrimber panel, Scrimber plywood panels

as cross laminated scrimber (CLS), CLS in use (from left to right)

3.3 PRODUCTS

Scrimber (CH) raw panels are composed of wood strands
that are longitudinally aligned and bonded together, with
thicknesses ranging from approximately 20 to 40 mm.
The adhesive content is kept below 5%, and future pro-
duction will exclusively incorporate bio-based adhesives
to enhance environmental sustainability. Scrimber (CH)
raw panels offer a viable and sustainable alternative to
conventional solid wood lamellas, exhibiting comparable
structural properties while utilising lower-grade wood re-
sources more efficiently. These engineered wood prod-
ucts have been engineered to meet the mechanical per-
formance requirements of C16 and T14 lamellas, as de-
fined in SN EN 338 [15] and SN EN 14080 [16], making
them suitable for use in glulam and CLT applications.

A key development objective is to achieve a density
comparable to that of C16 and T14 lamellas, as outlined
in Table 1. However, this presents a significant technical
challenge, requiring the optimisation of multiple interde-
pendent process parameters, including adhesive compo-
sition, pressing pressure, and strand arrangement.
Achieving the right balance among these factors is im-
perative to ensure both structural integrity and material
efficiency, while preserving the sustainability benefits of
Scrimber (CH) technology.

4 ADAVANTAGES OF SCRIMBER

In contrast to the manufacturing processes of Laminated
veneer lumber LVL, Timber strand LSL and Oriented
strand board OSB, where the natural fibres are damaged
by cutting processes, scrimber panels are manufactured
without cutting. Instead, the strands are produced by
splitting the natural fibre along its natural course by roll-
ing processes. This approach results in improved me-
chanical strength properties of the individual strands,
which in turn leads to better overall strength of the
scrimber raw panel. The naturally occurring ability of
the undamaged fibre to withstand high tensile forces is
retained [3]. As a result, the same strength values can be
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achieved with a lower bulk density, meaning fewer re-
sources are required.

The separation of fibres by rolling processes is less abra-
sive on machinery and results in longer service life than
cutting separation methods, such as the use of knife ring
flakers for OSB and LSL production. This eliminates the
need for time-consuming and cost-intensive resharpen-
ing of the cutting edges, [4], [12].

The raw material used to produce scrimber panels is un-
derutilised, non-saw able assortments, such as thinning
wood. This means that a resource is utilised and ‘made to
last longer’ (upcycling), which would otherwise be in-
dustrial wood and used to produce short-lived products
such as paper, cardboard or packaging or even thermally
used (downcycling), [7]. The excellent upcycling possi-
bilities of the scrimber process were also emphasised by
winning the Bern upcycling challenge [8] and is shown
in Figure 5.

Cross-laminating the new Scrimber (CH) raw panels to
form a CLT (or CLS-Cross Laminated Scrimber) creates
a construction element that stores the CO, bound in the
wood as a long-term statically load-bearing component
in the building. The utilisation of CLS for structural ele-
ments, such as ceilings, roofs, and walls, is analogous to
that of a standard CLT composed of solid wood lamel-
las, as illustrated in Figure 5. Due to the higher surface
area, the strands require less energy to dry than solid
wood lamellas. This results in a reduced energy con-
sumption during the production of CLS.

The performance of CLS in comparison to concrete is
also noteworthy. It has been demonstrated that the pro-
duction of one cubic metre of CLS results in the absorp-
tion of approximately one tonne of carbon dioxide,
whereas the production of concrete is known to be
highly carbon-intensive[9]. In addition to its acoustic,
fire protection, seismic and thermal properties, CLS can
be regarded as a sustainable alternative to concrete.



Low-grade
wood

Used timber

—
‘P~
Return of

components into the

manufacturing process

h_*

Scrimber CLS

Scrimber plate

New
constructions

USE
of Serimber CLS

3
SR
S
5
o
&)
o
E
..,'
i

Dircct recyeling of entire
components from dismantling

Figure 5. Circularity of Scrimber: Recycling within the manufacturing process (left) and direct reuse (right)

5 CONCLUSIONS AND VIEW

Scrimber represents a pioneering and sustainable ad-
vancement in timber construction. The latest advance-
ments in state-of-the-art technology are pivotal for the
revival and market establishment of Scrimber as a via-
ble alternative in the building industry. The primary ob-
jective of this project is to position Scrimber technology
as a sustainable solution in the timber sector while high-
lighting its economic and climate-friendly potential.
This objective will be accomplished through a combina-
tion of theoretical research and practical application.

The versatility of Scrimber enables its use in columns,
beams, and slabs in load-bearing structures, effectively
replacing reinforced concrete while simultaneously stor-
ing CO2. The integration of Scrimber technology into
contemporary construction practices is set to drive the
industry towards a paradigm of enhanced resource effi-
ciency, reduced carbon emissions, and a more circular
approach to building.

ACKNOWLEDGMENT

We would like to express our sincere gratitude to our re-
search partners at the Bern University of Applied Sci-
ences, as well as to the funding agency Innosuisse, the
Swiss Federal Office for the Environment (BAFU),
within the Aktionsplan Holz for their valuable support.

Our appreciation also extends to the Wyss Academy, our
investors, and the numerous experts from industry and
forestry who have contributed their knowledge and ex-
pertise to this project. Their support has been instrumen-
tal in advancing our work, the development and bringing
Scrimber technology closer to market implementation.

5277

REFERENCES

(1]

Kalweit A., Paul C., Peters S., Wallbaum R. (2006)
Handbuch fiir technisches Produktdesign, Springer
Verlag Berlin Heidelberg, Deutschland

He M-J., Zhang J., Li Z., Li M.-L. (2016) Produc-
tion and mechanical performance of scrimber com-
posite manufactured from poplar wood for struc-
tural applications, J Wood Sci (2016) 62:429-440
Joscak T., Teischinger A., Miiller U., Mauritz R.
(2006) Production and material performance of
long strand wood composites, Wood Research 51
(3): 2006 37-50

Jarck W. (2003) From Scrimber to TimTek, 37th
International Wood Composite Materials Sympo-
sium Washington, USA, 61-64

Sullivan P. (2003) Cooperating to Demonstrate
Market for Juvenile Pine Trees, Mississippi Market
Bulletin 92(18):1, Mississippi State University,
State of Mississippi

Arney L. (2016) the Tim Tek process, Movie,
https://www.youtube.com/watch?v=PRcJSHLNIFQ
&t=39s. Online: 30 Dezember 2023

Tost S., Glasenapp S., Jochem D., Shmyhelska L.,
Weimar H. (2024) Holzaufkommen und -verwen-
dung in Deutschland — Entwicklung seit 2000 und
Ausblick bis 2040, Thiinen Working Paper, No.
235, Johann Heinrich von Thiinen-Institut, Braun-
schweig, Deutschland,
https://doi.org/10.3220/WP1710841727000

Berner Fachhochschule BFH (2024) Bern Upcyc-
ling Challenge: Gewinner*innen stehen fest, Bern,
Schweiz.

Durable Planung und Beratung GmbH (2023) Oko-
logische Kennzahlen fiir Investoren: Vergleich
Holzbau — Massivbau, Ziirich, Schweiz.

https://doi.org/10.52202/080513-0648



[10] Bundesamt fiir Energie BFE (2010) Holz als Roh-
stoff und Energietrager: Dynamisches Holzmark-
modell und Zukunftsszenarien, Bern, Schweiz

[11] Scrimber (2025) Technologien: Prozess, Vorteile,
Holznutzung, https://www.scrimber.com/de/tech-
nologien/ online, 21. Mirz 2025.

[12] Miiller U. (2006) Relationship between structural
and mechanical properties of wood based materials,
Habilitation, TU-Wien

[13] Adachi K, Inoque M, Kawai S (2002) Compression
behaviour of wood by a roll-press, 6 Pacific rim
bio based composites symposium, portaland Ore-
gon, USA, pp. 233-239, cited in [12]

[14] Visualitzation timber cutting, https://www.xy-
lotec.de/, online 28.03.2025

[15] SN EN 338:2016 Structural timber - strenght clas-
ses, Schweizerischer Ingenieur und Architektenver-
ein, Ziirich

https://doi.org/10.52202/080513-0648

5278

[16] SN EN 14080:2013Timber Structures, Glued lami-
nated timber and glued solid timber, requirements,
Schweizerischer Ingenieur- und Architektenverein,
Ziirich

Bowden J (2023) Scrimber CSIRO Adhesive Pro-
cess Opens Structural Market for Small Diameter
Logs, ttps://woodcentral.com.au/scrimber-csiro-ad-
hesive-process-opens-structural-markets-for-small-
diameter-logs/, online 28.03.2025

Lignum: Schweizer Holzernte 2022 erneut gestie-
gen, https://www.lignum.ch/auf_ei-
nen_klick/news/lignum_jour-

nal holz news_schweiz/news_detail/schweizer-
holzernte-2022-erneut-gestiegen/, online
28.03.2025

[18]





