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ABSTRACT 

 
Today a majority of the pre-commercial thinning (PCT) cut birch stems in Sweden are 

retained on the site for biodegradation, since their market value is lower than the cost of 

harvesting. Some stems are removed as firewood. The uses of the PCT material can be 

difficult to find, and the costly PCT is carried out in expectation of greater returns later 

in the forest rotation. There is a growing body of literature that recognises the possibility 

of using low value wooden material for furniture and interior purposes. While some 

research has been carried out on character-marked wood, there have been few 

investigations on utilization of small-dimensioned roundwood. However, proper 

utilisation of this material requires appropriate matching of the material attributes with 

the end-user’s expectations on furniture or joinery products. The aim of this work is to 

understand challenges and possibilities for the utilization of small-dimensioned 

roundwood birch in furniture and joinery products. The study synthesizes literature on 

customers’ demands on hardwood and important material properties. A case-study 

approach was used to evaluate how a bench, made out of small-dimensioned roundwood 

birch, can meet the requirements from customers and manufacturing industries. The 

results demonstrate that opportunities exist within the customer segment appealed by 

naturalistic furniture design. Proposals are made for future research needed for successful 

use of small-dimensioned roundwood birch for furniture applications.  

 

 

Key words: Betula, customer requirements, furniture material 

 

 

INTRODUCTION 
 

A specific material may have superior properties but if with low or no commercially 

availability it will not be possible to use (Karana, Hekkert et al. 2008, Neyses and 

Sandberg 2015). Birch is the third most common tree species in Sweden (Skogsdata, 

2016). Even though birch from a consumer perspective is appreciated in interiors 

applications such as furniture and joinery, the largest volumes are still utilized for energy 
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or pulp-production (Nylinder and Woxblom 2005). In 2010, Swedish sawmills’ yearly 

consumption of birch was only estimated to 80 000 cubic meter solid volume excl. bark 

(Palm, Karlsson et al. 2011). The industrial use of birch sawn wood in Sweden includes 

furniture, interior panels/claddings, floors, turned products, plywood, pulp and paper and 

energy (Loustarinen 2000, Nylinder 2001). However, furniture products are the wood 

products that today contribute with the highest added value to the raw material (Nylinder 

and Woxblom 2005, Johansson 2013). Those products are followed by joinery. 

 

One reason for the small volumes of birch utilised for high-value furniture production 

may be that the wood species rarely is grown with the aim of being raw-material for the 

sawmill. Most of the Swedish birch resource is found in mixed stands dominated by 

conifers (Hynynen, Niemistö et al. 2010). In pre-commercial thinning, most birch trees 

are removed  to reduce competition with the commercially valued conifers (Savill 1997). 

As a result, birch constitutes 12 % of the standing forest volume in Sweden in the range 

class of all diameters at breast height. In the range 0-9 cm, birch stands for 33 % out of 

the total volume of 239 million cubic meter standing volume (forest cubic meter) 

(Nilsson, Cory et al. 2014). For sound silviculture, different timber assortment plays an 

important role and PCT is also important as a forest management tool (Savill 1997). 

 

Increased demand for cheap material for furniture production has led to exploration of 

alternative sources of raw material, either under-utilized species, or lower grades or 

smaller dimensions. Nicholls and Bumgardner (2015) provide a thorough review of solid 

wood manufacturing and marketing of low-grade and character-marked hardwoods. 

According to their classification, low-grade lumber can be used for industrial products 

(e.g. pallets and railways ties), for value added products as dimension parts for traditional 

ones such as furniture, and as more novel products making use of the special attributes of 

character-marks. Many authors investigated the utilisation potential of small-diameter 

stems, with sizes ranging from 10 cm up to around 15 cm (Choong and Tesora 1974, 

Hakkila, Leikola et al. 1979, Ranta-Maunus 1999, Bumgardner, Hansen et al. 2000, 

Bumgardner, Bowe et al. 2013, Nilsson and Johansson 2015). A study by Kilpeläinen, 

Lindblad et al. (2011) showed that simulations with end-use based timber assortment 

could estimate harvesting recoveries, and that a careful selection of birch thinning stands 

could provide a substantial amount of raw material for the mechanical wood processing 

industry (Kilpeläinen, Lindblad et al. 2011). 

 

Today a majority of the pre-commercial thinning PCT cut birch stems are retained on the 

harvest site for biodegradation, since their market value is lower than the cost of 

harvesting (Holmström 2015). Some are removed as firewood (Hynynen, Niemistö et al. 

2010). The uses of the PCT material can be difficult to find, and the PCT is carried out in 

the expectation of greater returns later in the forest rotation (Savill 1997, Bumgardner, 

Hansen et al. 2000). Additional opportunities can come from small-dimensioned 

roundwood birch, an area which is not researched and rather unexplored. An opportunity 

could then be to use this material in special applications for furniture or joinery. A proper 

utilisation of this material requires, however, knowledge of the material properties as well 

as understanding of the potential customers’ needs. The aim of this work is to understand 

challenges and possibilities for the utilization of small-dimensioned roundwood birch in 

furniture and joinery products. The study synthesizes literature on customers’ demands 

on hardwood and important material properties. A case-study approach was used to 

evaluate how a bench, made out of small-dimensioned roundwood birch, can meet the 

requirements from customers and manufacturing industries.  



 

 

CUSTOMER REQUIREMENTS ON HARDWOOD COMPONENTS 

FOR FURNITURE 

 
The main aspect of the wood material selection is related to user satisfaction created 

through aesthetics and the overall perception of the product. Understanding customer 

requirements and knowing how product criteria affect the satisfaction of customers, leads 

to a customer-driven design, achieving satisfied customers and securing future market 

shares. The materials used in the production play a significant role in creating the 

conception of the quality of the product (Johansson 2008). 

 

Both the processing industry and the end customer wants a material free from cracks. 

They also require accuracy in dimension and geometry and that the material has 

controlled movements with changing humidity. Strength and hardness within the material 

are two other important factors (Johansson 2008, Johansson 2013). A major difference 

between material demands from hardwoods and softwoods is the focus on appearance in 

hardwoods compared to that of strength properties in softwoods. Above-ground durability 

is crucial for hardwood for exterior applications. Processing industry also puts 

requirements on the wood materials workability, meaning possibility for surface 

treatment, constructional solutions, fittings and adhesives that can be used (Dahlgren, 

Wistrand et al. 1999).  

 

 

MATERIAL PROPERTIES 

 
Properties in juvenile wood are expected to be different to that of mature wood (Rowell 

2012). A small-dimensioned roundwood component with the pith in the center should 

thus be handled with caution. Such a material was tested for constructional applications 

(Ranta-Maunus 1999). Due to the round form it was expected that bending strength would 

increase compared to that of sawn wood. Multiple regression analysis verified that the 

5th percentile value of bending strength of roundwood was double the value of sawn 

spruce.  

 
Karana, Hekkert et al. (2008) emphasize on the crucial role of ICM, intangible 

characteristic of materials. They conclude that product designers through their material 

selection impose perceived values and cultural meanings, trend issues, associations and 

emotions in the produced object. Also the environmental profile of the material must be 

known (Mangonon 1999). It is pointed out that for marketing purposes, a design following 

environmental considerations can be appropriate for customers with high environmental 

consciousness. But depending on the market segment, compliance with environmental 

considerations can be seen as a must-be requirement for the material. That wood is a 

direct and unchanged product of nature with undeniably attraction. The importance of 

wood, leather and wool testify to the aesthetic and psychological value of natural 

materials (Hoadley 2000). Jonsson (2005) studied the competitiveness of wood in 

material substitution for floor covering materials. Wood was compared to laminate and 

carpet, and again the tactical qualities of wood appeared to be connected to high customer 

satisfaction. It was suggested that when assessing customer needs in material substitution 

in an end-consumer context, one should allow analysis on the rather abstract level of 



customer benefits. Also the function of the intangible characteristics of the original 

material needs to be fulfilled. 

 

Rice, Kozak et al. (2007) studied how people’s psychological health and wellbeing can 

be connected to wood used in appearance applications. Wood evoked descriptors as 

“warm”, “comfortable”, “relaxing”, “natural” and “inviting”. Their findings suggest that 

marketing, including the potential psychological benefits of wood products, help the 

producers to differentiate themselves. If the natural aspect of interior wood could have 

the same psychological benefits as nature or elements of nature was investigated in a 

literature review by Nyrud and Bringslimark (2010). They found that the tactile sensation 

of wood evoked less stress response compared to other non-natural materials. They 

argued that even if emotive responses towards wood were measurable, more research is 

needed to draw conclusion of positive psychological effects of interior wood.  

 

Wood is potentially a renewable material if sourced from a forest that is sustainably 

managed and replanted. Environmental properties of wood material would include wood 

origin, forest certification, processing, possibility for recycling and eventually disposal 

(Mangonon 1999). In combination with life-cycle analyses of a product, the carbon 

footprint is frequently mentioned. If kept in the solid wood state, the CO2 is stored in the 

product until recycled. If the tree remain in the forest when harvested, the biodegradation 

process transfer carbon from the stem to soil carbon stocks (Lundmark, Bergh et al. 2016). 

 

 

DISCUSSION AND CONCLUSION 
 

Small dimensioned birch occurs in great abundance in Sweden. Character marked wood 

appeals to a customer segment that has environmental concerns. Similar with character 

marked wood there can be possibilities of using the intangible characteristics of the birch 

roundwood material, such as the shape and knot distribution. The results from the 

literature review demonstrate that opportunities exist within the customer segment 

appealed by naturalistic furniture design, instead of going into markets that already have 

low tolerances to deviation in knottiness, color and textural effects. An important area of 

inquiry has to be the properties of the small-dimensioned roundwood birch but also 

investigation of in situ mechanical performance of a solid pith-centered piece. Due to a 

strong statistical relationship between wood density and mechanical properties, the wood 

density variation pattern in the horizontal direction (pith to bark) in B. pendula and B. 

pubescens would be an area of interest when researching the potential of utilizing small-

dimensioned roundwood birch. If provided, material properties data for small-

dimensioned roundwood birch would likely encourage product development with such 

material. Material characteristics do not only include the typical engineering parameters 

but also the intangible and environmental, therefor also these characteristics should be 

researched for the small-dimensioned roundwood birch material. New assortment of raw 

material should require new process flows in the processing industry to be profitable.  
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