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ABSTRACT 
 
This study investigates the present and future use of commercially important European 

hardwoods. The most common European hardwood species are beech (Fagus sylvatica L.) , 

birch (Betula pendula Roth., Betula pubescens Ehrh.), oak (Quercus robur L.) and aspen 

(Populus tremula L.).  

Over the last decades, European hardwood industry has increased its importance in natural 

and commercial meaning. Within the forest management natural regeneration has nowadays a 

positive effect on the amount of mixed forest.  Also European harwood trading records 

expressive economic development.  

The present paper deals with two different groups to find out commercial hardwood 

requirements. The first group is constituted by the end-customers and the second by 

companies. 

Interviews of the end-customers were conducted in the Czech Republic and Sweden, whereas 

80 respondents were asked to answer a questionnaire form with open questions in each 

country. In this study consumer demands were divided into the ten most important factors 

which influence their decision when buying wood products. Design has been observed as the 

most important factor in Europe followed by price and tree species. 

Other interviews with questionnaire form and open questions took place within the companies 

Asko a.s. (the Czech Republic), Södra, and Swedwood (Sweden). Each company is focused 

on different hardwood sortiment which bring specific requirements. This questionnaire 

includes the 11 most important factors which are important for companies’ decision during 

trading. All marketing factors were classified empirically and were marked according to an 

importance ranking form. The results show that some of requirements are similar for all 

companies and others are divergent. The present report explains and gives solution of variable 

requirements among these different companies. 
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INTRODUCTION 

 
Hoem (2004) says that on a global level there is an increasing interest in using hardwood in 

furniture production, house building and for interior products. Todays, Industrial customers, 

as well as end users, require environmentally friendly and durable materials. While 

conforming to these requirements, producers may utilize a wide variety of tree species and 

wood qualities to develop customized wood products designed and adapted for a particular 

end use. 

This study investigates and compares the use of different hardwood species, particularly 

beech (Fagus sylvatica L.), oak (Quercus robur L.), birch (Betula pendula Roth., Betula 

pubescens Ehrh.) and aspen (Populus tremula L.). Research is focused on the European 

markets and the commercialization of hardwood in the present and future.  

The report also compares advantages and disadvantages between hardwood and softwood that 

is seen as a strong competitor. Softwood is represented here by Norway spruce (Picea abies 

Karst.) and Scott pine (Pinus sylvestris L.). These two species are utilized primarily for 

comparing of results. 

According to FAO (2008), the share of quantity production is generally created by softwood 

rather than hardwood. The most common softwood in Europe is pine and spruce (Eurostat, 

2008).  

Softwood has a wider spectrum of use in Europe rather than hardwood, which has commonly 

been used for higher valued products such as furniture and cabinetry. 

The problem has been formulated as a question according to:  why the share of hardwood on 

the European market isn’t expanding in the same way as the softwood.  

The aim of this study is to approach the present and future use of commercially important 

European hardwoods in the European market. 
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RESEARCH METHODOLOGY 

Data 

In this study, data has been gathered by personal interviews at different places in the Czech 

Republic and Sweden. Customers were divided into two groups. The first group is constituted 

by companies and the second group is constituted by end-customers. 

 

Interviews within companies 

Customers from the first group were interviewed in the Czech Republic and Sweden. The 

nature of the interviews was semi-structured, based on a predefined questionnaire, with open 

questions. In the Czech Republic the interview took place within business manager 

 Ing. Štěpán Černý from the company Asko a.s. This company trades with sawnwood. 

Additional telephone calls were made to Asko managers to mark the importance of the 

different requirements and answer the open questions.  

In Sweden the companies Södra and Swedwood were asked to answer a questionnaire. 

Swedwood is an international industrial group that manufactures and distributes furniture and 

is a leading supplier to IKEA. Södra is one of the world’s leading pulp producers, a 

significant player in the European sawn timber market and one of the largest biofuel suppliers. 

The questionnaire were sent by e-mail to several managers representing both companies to 

mark the importance of the different requirements and answer the open questions. Jonas 

Larsson and Per Braconier of Södra and Bo Bergquist of Swedwood replied to the 

questionnaire. Several respondents did not answer due to unknown reasons. The questionnaire 

form can be found in the appendix. 

 

Interviews with customers 

Customers from the second group were interviewed in the Czech Republic and Sweden. 

Interviews took place in IKEA, OBI and Asko stores in the Czech Republic and Jysk in 

Sweden. The stores were selected in order to include as many different types of hardwood 

products as possible. A questionnaire was developed for face-to-face interviews. The 

questionnaire can be found in the appendix. 

Average time for interviews was about 5 minutes. In total 160 customers (80 customers from 

the Czech Republic and 80 customers from Sweden) were asked to answer the questionnaire. 

These interviews took place during the Christmas season 2007 in Prague and during March 

2008 in Växjö. 
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Several respondents declined to answer a questionnarie due to lack of time or due to unability. 

The authors also asked the customers if any requirement were missing, or if some were 

irrelevant. 

Questionnaire 
The customers were asked to mark the importance of 10 different requirements using a 1-5 

points scale (1 being unimportant to 5 being very important) and to answer the open question. 

Then the points from each factor were summarized. Finally the requirements were ordered 

according to the amount of points. The European requiremetns were calculated by average to 

summarize demands of both countries. 
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THEORY  

Characteristics of hardwood 
 
Microstructure of hardwood is much more varied and complex than for softwood. Also the 

permeability and capillary behavior is much more variable (Dinwoodie, 2000). The stem of 

hardwood is created by fiber cells which provide structural support. According to figure 1, the 

hardwood contains: vessels (20 – 60 % for diffuse–porous wood, 5 – 25 % for ring-porous), 

fibers and tracheids (20 – 70 %), longitudinal parenchyma (1 – 18 %) going vertically through 

the trunk, and wood rays (5 -33 %) lying horizontally, Siau (1995). There are three different 

groups of vessels in hardwood: diffuse porous (birch and aspen), semi-diffuse-porous (beech) 

and ring porous (oak). 

 
 
 

 
Figure 1. Microstructure of hardwood and softwood, The University of Tenesee (1994) 

 
The use of sawn hardwood depends particularly on mechanical and physical properties. 

Important mechanical properties according to Požgaj (1993) are e.g.: 

▪ Solidity 

▪ Flexibility 

▪ Stress on material  

▪ Plasticity 
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The second important properties of hardwood are physical properties, which include: 

▪ Moisture content 

▪ Density 

▪ Optical properties 

▪ Electro physical properties 

▪ Thermal properties 

 

Moisture content and density of wood influence nearly all the physical and mechanical 

properties of wood, Siau (1995). Increasing density of wood improves the mechanical 

properties. Some mechanical properties are shown in the table 1. 

 
Table 1: Properties of chosen species, Požgaj (1993) 

moisture 
content 

bending 
strength 

modul of 
elasticity 

strength 
in tension

compressive 
strength 

bearing 
stress hardness Kind of 

Wood 
[%] [daN/cm2] [daN/cm2] [daN/cm2] [daN/cm2] [daN/cm2] [daN/cm2] 

Pine 12 1000 120 000 1040 550 77 300 
Birch 12 1470 165 000 1370 510   490 
Beech 12 1230 160 000 1350 620 95 780 
Oak 12 1100 130 000 900 650 110 690 

(Strength in tension and hardness are shown in stress among fibres) 

 

Except for the compressive strength of birch and strength in tension of oak where the value 

has been observed lower; Table 1. shows that hardwood has better mechanical properties than 

softwood. The majority of these properties bring higher value of hardwood used e.g. in the 

flooring, window, or furniture industry where customers expect higher quality. 

Broadleaves in Europe 

Most of the data used comes from the Food and Agriculture Organization of the United 

Nation (FAO 2005). FAO defines a forest as,”lands of more than 0,5 ha, with a tree canopy 

that cover more than 10 % of the land area, which are not primarily under agriculture or urban 

land use; the trees should be able to reach a minimum hight of 5 meters in situ”.  

According to UNECE (2008), the total broadleaved forest area in Europe is 57 million ha. 

Johansson (2005) shows that broadleaved forest present beneficial environmental effects with 

a great biological diversity. 

According to FAO (2008), the forest area in Europe was 93 million hectares in 2005  

(not including the Russian Federation), an increase of almost 7 percent since 1990.  
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With Russian Federation Europe has over 1 billion ha, it is 25.3 % of the global forest area  

(FAO, 2008). Europe is the only major region with a net increase in forest area over the entire 

period 1990 – 2005. The average number of threatened tree species per country in Europe is 

significantly lower than in other regions, which would be expected, given the generally 

smaller number of species in these temperate and boreal eco systems, as well as the relative 

stability of total forest area. 

 

During the last two centuries forest management in Europe has often favoured single-species 

stands. Currently, there is a general trend especially in Central Europe to increase the share of 

mixed forests with the transformation of monocultural forest stands into mixed forests. Within 

forest management natural regeneration is currently a common practice, which often has a 

positive effect on the amount of mixed forests (Barteling, 1999).  

 

According to UNECE (2008) in 2000 forest available for coniferous wood supply was 13.5 

billion m3 o. b. in Europe not including the Russia Federation. Broadleaves wood supply was 

10.2 billion m3 o. b. in Europe not including the Russian Federation. 

 

Age classes of hardwood supply in Europe
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Figure 2: Age classes of hardwood supply in Europe 2000 (UNECE, 2008) 

 

Figure 2 shows age classes of broadleaves in Europe (excluding Germany, Greece, Spain and 

the Russian Federation). The first age class consists of forests younger than 10 years of age. 

According to UNECE (2008) its area was 1.8 million ha in the year 2000.  
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The area of forests in the second age class (11-20 years old) was 1.7 million ha. The area of 

the third age class (21-40 years old) was 4.1 million ha. The area of forests in the fourth age 

class (41-60 years old) was 3.8 million ha. The area of forests in the fifth age class (61-80 

years old) was 2.7 million ha. The area of forests in the sixth age class (81-100 years old) was 

1.8 million ha. The area of the forests in the seventh age class (101-120 years old) was 0.9 

million ha. In the eighth ages class (121-140 years old) the area was 0.6 million ha. The area 

of the forests older than 140 years was 0.5 million ha.  

The highest area of hardwood supply is found in the third and fourth class concerned trees 

between 21 and 60 years old. Expected rotation period of these two classes (third and fourth) 

will be approximatelly 60 years. This indicates a possibility of secure raw material supply in 

the near future.  

 

Changes of growing stock of hardwood supply in Europe
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Figure 3: Changes of growing stock of hardwood supply in Europe, UNECE (2008)  

 

Figure 3 shows changes over time in growing stock of forest available for hardwood supply in 

Europe (excluding Germany, Greece and Russian Federation). According to UNECE (2008), 

the statistical dates were made in the eighties and the nineties. The graph shows an increased 

supply of hardwood in Europe during the last decade. The countries in Europe extended 

broadleaved forests which thereby affected the hardwood supply.  
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Figure 4 shows the percentage of broadleaved forests per km2. The main areas of broadleaved 

forests are concentrated to CIS countries, bypast Yugoslavia (Croatia, Slovenia, Bosnia and 

Herzegovina, Serbia, Montanegro, (87 %)). Among other major forest countries could be 

mentioned France (64 %), Romania (70 %) and Italy with 72 % (UNECE, 2008). 

 

 
Figure 4: Percentage of broadleaved per km2, Eurostat (2008) 

 

General description of commercially important hardwood species 

 

For this study the 4 commercially important hardwood species are chosen: beech (Fagus 

sylvatica L.), birch (Betula pendula Roth., Betula pubescens Ehrh.), oak (Quercus robur L.) 

and aspen (Populus tremula L.). These 4 species have been chosen because their share of 

trade is one of the most important on the European market. Other important species such as 

alder (Alnus glutinosa), cherry (Prunus avium), elm (Ulmus glabra), lime (Tilia cordata) or 

ash (Fraxinus excelsior) were not investigated particularly because of the lack of time for this 

report. 
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According to JRC (2008),  beech (Fagus sylvatica L.) has the highest share in Europe (7.1 %). 

Especially in the middle-southern Europe (Italy, Croatia, Slovenia, France and Germany). The 

second is birch (Betula pendula Roth., Betula pubescens Ehrh.) with the share 4.7 % in the 

North Europe (Sweden, Finland and Norway). Oak (Quercus robur L.) with the share 2.4 % 

of Europe primarily south-western Europe (Spain, Portugal, South of France) and aspen 

(Populus tremula L.) with the share 0.7 % of Europe.  

 

According to Barteling (1999), ring-porous hadwood species e.g. ash, elm and oak, are 

considerably harder and has higher density than more coarse-grained (fast-growing) diffuse 

porous species. The following comparison of different species of wood pursuant to its 

hardness, toughness and weight:  

 

From hardest to softest, Barteling (1999): 

Ash – Beech – Maple – Elm – Oak – Rowan – Cherry – Birch – Aspen – Alder – Pine – Lime 

– Sallow – Spruce 

 

From toughest to weakest, Barteling (1999): 

Birch – Beech – Rowan – Ash – Maple – Lime – Cherry – Oak – Elm – Alder – Pine – Aspen 

– Spruce – Sallow 

 

From highest density to the lowest density, Barteling (1999): 

Oak – Beech – Ash – Elm – Rowan – Birch – Maple – Cherry – Sallow – Alder – Lime – Pine 

– Aspen - Spruce 

 

From the chosen commercially important hardwood species, the hardest is beech followed by 

oak, birch and aspen. The birch wood is the toughest hardwood spieces followed by beech, 

oak and aspen. Oak has the highest density followed by beech, birch and aspen, which has 

approximately the same density as softwood (pine and spruce).  

These orders influence factors such as latitude, habitat, soil or the age of tree. All these factors 

can change the order in the scale. 
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Table 2 shows the general usage of the chosen hardwood species (furniture, interior, building, 

outdoor and other).  

In this case outdoor use is suitable only for aspen and oak, but if the remaining species are 

treated then they can also be used for outdoor purposes. Aspen has the most widespread uses 

followed by birch, oak and beech. 

 

The data in this table should be seen as a rough guideline only, because wood is a living and 

an inhomogeneous material. The arrangement varies, depending on which studies are used as 

a reference. Also, the test values are usually only approximate ones (Barteling, 1999). 

 

Table 2: General using of hardwood species, Barteling (1999) 

  Aspen Birch Beech Oak 
Furniture suitable excellent excellent excellent 
INTERIOR         
Doors excellent excellent suitable excellent 
Cladding excellent excellent excellent excellent 
Floor suitable excellent suitable excellent 
Fittings suitable excellent excellent excellent 
BUILDING         
Roof beams excellent suitable suitable suitable 

Wall beams excellent suitable 
not 
suitable suitable 

Concrete forming excellent suitable 
not 
suitable 

not 
suitable 

Long beams excellent suitable suitable excellent 

Doors outside suitable 
not 
suitable 

not 
suitable excellent 

OUTDOOR*         

Cladding  excellent 
not 
suitable 

not 
suitable 

not 
suitable 

Roofing excellent 
not 
suitable 

not 
suitable 

not 
suitable 

Deck suitable 
not 
suitable 

not 
suitable 

not 
suitable 

Garden furniture excellent 
not 
suitable 

not 
suitable 

not 
suitable 

OTHER USES         
Firewood open 
fire suitable excellent excellent excellent 
Firewood boiler excellent excellent excellent suitable 
Charcoal excellent excellent excellent excellent 
Craft material excellent excellent suitable suitable 

Handles 
not 
suitable excellent excellent excellent 

* Untreated 
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Beech (Fagus sylvatica L.) 

              
Figure 5: Wood of beech  

 

According to Rendle (2001), beech is one of the most important hardwoods of Western and 

Central Europe, but also in northern and Eastern Europe. The sawnwood is often steamed 

immediatelly after conversion which gives it a warm reddish-brown color. Beech is hard, 

strong and has high density. In general, beech works fairly and finishes well in most hand 

operations and machine operations, particulary in turning.  

According to Gibbs (2005), beech wood is relatively consistent and cheap. Beech wood is 

excellent for parquet flooring and furniture. Other uses are in interiors, plywood, work 

templates and in joinery (pegging, inwards of stowage space). Nylinder (2005) has noticed in 

his paper that beech is also used as a fuel wood and is a good raw material for toys, wood 

turning and lollipop sticks. 

As many authors mentions (e.g. Johansson (2005), Hillis (1987) and others) one significant 

problem affecting beech and also birch wood is appearance of the discoloured heartwood 

(false heartwood). This appearance cause problems mainly for the sawmill industry since 

there are just a few end-uses where the discoloured heartwood is accepted. The characteristics 

of the false heartwood are still not fully explained and therefore further studies of this 

problem should be performed. Nevertheless e.g. Hillis (1987) indicated that the proportion of 

the false heartwood significantly increases with the trees age. Another study shows that the  

proportion is also affected by cold weather, Johansson (2005). Many authors agree on the 

opinion that the primary cause of the false heartwood formation is the trunk injury during its 

growth. The trunk injury together with the age influences the size and type of false heartwood 

formed.  

One previous study by Račko (2006) shows that from 498 felled beech logs, 150 contained 

false heartwood. This is approx. 30 %.  
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This high percentage of affected trees is generally wide spread over the whole of Europe.  

This influences significantly its position on the European market. Use of beech is more as a 

composit or partly-solid material rather than a solid material (Kärki, 2000). 

Birch (Betula pendula Roth., Betula pubescens Ehrh.) 

 

              
Figure 6: Wood of birch 

 

According to Rendle (2001), two common species of European birch (Betula pendula Roth. 

and Betula pubescens Ehrh.) are widely distributed in Northern Europe. Birch seasons fairly 

quickly, with some tendency to warp. When straight grained it is a good bending wood and is 

stronger than oak. This study has also noticed that wood of birch is not durable but is 

amenable to preservative treatment. It works fairly easily in most operations and takes a good 

finish if the grain is reasonably straight. The timber is excellent for turning and gives good 

results with stain, polish and glue.  

Gibbs (2005) points out that birch wood is relatively cheap comparing to other broadleaves. 

Ordinary straight-grained birch is useful as an inexpensive general utility wood having a plain 

appearance, high strength and good working and finishing properties. Being available in 

relatively small sizes, it is largely used for turnery (bobbins, spools, cotton reels, brushes and 

brooms, small tool handles, etc.) and in the furniture industry. It is very suitable for chair parts 

and upholstery frames. It is also useful as raw material for the pulp and paper industry. 

Another use is in interior for furniture (construction of furniture) and flooring, door and 

window frames but is not considered for high quality products because it has a tendency to 

become deformed. However Nylinder (2005) has mentioned that the wood has a wavy grain 

and is often used for exclusive furniture. 
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Oak (Quercus robur L.) 

 

                
Figure 7: Wood of oak 

 

Oak as described by Rendle (2001) is widely distributed in Western and Central Europe. 

Major sources of supply are France, Poland, and the Baltic countries. Much of the lower-

grade timber is sawn into posts and rails for fencing, gates and coffin boards. Oak heartwood, 

when freshly cut is normally pale yellowish-brown in colour. On exposure to light it becomes 

more brown and is getting darker with age. Oak is synonymous with high durability. The 

sapwood is not durable and should be excluded from timber intended for indoor use. This 

report noticed that in general, oak can be sawn and finished fairly easy, tough the timber may 

present some difficulty in working. Oak is the traditional timber for high-grade constructional 

work in most European countries. Large quantities are used in ship and boat building, mainly 

for keels and framing. Lower-grade material is also widely used for estate purposes, fence 

posts, gates, motorway fencing and the construction of heavy road vehicles. Oak retains its 

popularity where aestetic consideration carry weight, notably for interior wood work in public 

buildings, for exterior joinery in conventional house building and flooring in the form of 

blocks and strips. Oak is the most preferred hardwood in the decorative hardwood market. An 

important specialized used is in the manufacture of casks for beer, wine and spirits, and tanks 

for industrial processes. 
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Aspen (Populus tremula L.) 

 

              
Figure 8: Wood of aspen 

 

Aspen is represented all over Europe, except in the southern and southwestern regions 

(Advantage hardwood, 2008).  

Bartelink (1999) has mentioned that the aspen wood is beautiful, lightweight, and straight 

grained, colored to light yellow, while the heartwood tends to be slightly darker. Aspen is 

good wood to work with, because it is easy to shape and resists splitting. At the same time the 

wood is easy to glue, and has excellent deep-staining properties. Different kinds of aspens are 

used in particular to produce core frames, fencing, cases, transport boxes, plywood, pallets 

and matches. Nylinder (2005) has noticed that aspen wood is the classic timber used for sauna 

benches.  Another use is for shingled roofs and both indoor and outdoor cladding. However 

this wood is rarely used in the furniture sector, because of its many wood defects and it is also 

too weak (Advantage hardwood, 2008). 

European Hardwood Market 

 
Hoem (2004) points out that production and marketing of hardwood products still is a small, 

unexplored, indefinable niche business in the European sector. Little research has been 

conducted in the fields of hardwood forest management and industrial development of the 

hardwood processing industries, compared to that of the softwood industry. The European 

hardwood sector is characterized by international and regional trade.  

According to UNECE (2008), China’s role in the global sawn hardwood market is becoming 

ever more significant, with rising domestic consumption and re-exports production creating 

an insatiable need for hardwood logs and sawnwood.  

- 14 - 



The rising Chinese demand is influencing the European market. This together with increased 

fuel costs, production cost and shipping costs have increased the overall price in sawn 

hardwoods. 

 

Sawn hardwood trade flows

80

90

100

110

120

130

140

150

2001 2002 2003 2004 2005

In
de

x 
(2

00
1=

10
0)

Non-UNECE to non-
UNECE
Europe to Europe

Non-UNECE to Europe

North America to North
America
Europe to non-UNECE

 
Figure 9: Graph of Sawn hardwood trade flows (2001-2005)[19] 

 

Figure 9 shows the main sawn hardwood trade flows during the period 2001 – 2005. 

European main trade flow is from Europe to non-UNECE, but this trade flow rapidly 

decreased during 2005.  Another main trade flow is inside Europe, this trend has increased, 

but it also dropped in 2005. The main continental trade of non-coniferous sawnwood is 

between Europe - Asia and the USA. The import of non-coniferous sawnwood between these 

continents is high. The main exporting countries from Asia are Malaysia and Indonesia.  

 

The continued development of environemental procurement policies and forest certification 

are also factors influencing the UNECE sawn hardwood market. The significant increase in 

the area of FSC-certified State forest in Eastern Europe and of PEFC-certified forests in 

France and Germany in the last six years has finally begun to filter through to the sawn 

hardwood market. Availability of certified logs has increased; European hardwood trading 

companies have begun to actively market certified wood products to their customers 

(UNECE, 2008). 
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Production 
 
Juslin (2003) mentioned that the largest production of industrial hardwood roundwood and 

sawnwood is in North America, Asia and the Pacific. Europe is on the third position.  

The reason for this is that European hardwood markets have traditionally been dominated by 

products from the United States and Asia in addition to domestic production.  

According to UNECE (2008) in reversal from the previous year, in 2006 sawn hardwood 

production across the entire UNECE region grew by 0.2 % to 49.1 million m3 due to increased 

production in Europe. Overall European increasing production was influenced by the growing 

hardwood flooring production and interest in European species in export markets.  

This increasing production was the main reason why Europe achieved a better position on the 

world’s marketplace, UNECE (2008). Stable consumption and rising production in Europe 

has also increased the export of hardwood sawnwood. This exported hardwood is value-added 

by manufacturers especially in Eastern Europe and Asia where the furniture and construction 

industry is highly concentrated. 

According to UNECE (2008), the states with the highest production of sawn hardwood 

(excluding the Russia Federation) are Ukraine, Belarus, France, Romania and Germany.  
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Figure 10: Production of sawnwood hardwood in Europe, FAO (2008) 

 

Figure 10 shows the production of sawn hardwood in Europe. Production of sawn hardwood 

is in this period relatively equable. 

- 16 - 



Consumption 

According to UNECE (2008), the total harvest in the UNECE in 2006 was estimated to 1.37 

billion m3, which was 1.4 % lower than 2005 but 10 % higher than five years ago. Almost 

1.16 billion m3 were utilized for industrial purposes, of which 75 % consisted of softwood 

species used mainly by the sawmilling sector. The remaining 25 % was hardwood species, 

which became predominantly consumed by the pulp and paper industry.  

The next indicater is sawn hardwood apparent consumption, which was in Europe 

approximately 18.3 million m3 in 2006.  Its decline was 0.2 % compared to 2002.  In 2006 the 

highest apparent consumption of sawn hardwood (excluding the Russian Federation) was in 

Italy (2.1 million m3), France (2.0 million m3) and in Spain (1.7 million m3) (UNECE, 2008). 
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Figure 11: Consumption of sawn hardwood in the UNECE region, UNECE (2008) 

 

Figure 11 shows the consumption of sawn hardwood in the UNECE region. In the graph it is 

shown that Europe had the highest consumption of sawn hardwood and took the first position 

from North America. CIS has for all periods been on the last postion with the lowest 

consumption of sawn hardwood in the UNECE region. 

Apparent consumption of sawn hardwood in all three subregions fell during 2006, dropping 

by 2.7 % from the previous year to a total of 48.8 million m3.  

Europe is dropping in consumption, but there is an increasing interest of sawn hardwood in 

the building sector. Architects and other specifiers are turning towards hardwood as a 

fashionable and sustainable bulding and interior finishing material.  
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Furthermore, hardwood flooring production in Europe continues to increase year to year, 

helping to take up a certain amount of the slack in furniture production (UNECE, 2008). 

Export and Import 

According to UNECE (2008), the sawn hardwood balance indicates negative net trade in 

Europe between the years 2002 – 2006. Import of hardwood is higher than export among all 

chosen years, but net trade is decreas and was lowest in 2006 (export has increased and import 

has decreased in Europe during this period). European export of sawn hardwood has increased 

during the last 4 years. In 2006 export was the highest – 7 million m3 of sawn hardwood. 

Otherwise European import has decreased during the same period and was in 2006  

lowest – 8, 1 million m3 sawn hardwood.  

In line with production, European sawn hardwood exports also rose by 3.6 % during 2006 to 

reaching a volume of approximatelly 7 million m3. In particular, demand for sawn beech in 

markets outside Europe helped to boost exports, while healthy intra-European demand for oak 

was maintained (UNECE, 2008). 

 

Table 3: Export of sawn hardwood in Europe in 1000 m3 (2002 – 2006), UNECE (2008) 

  2002 2003 2004 2005 2006 total 

Europe 6108 6240 6829 6497 6909 32583 
Germany 611 593 686 767 774 3431 
Romania 603 608 754 698 690 3353 
France 593 528 514 496 521 2652 
Russian 
Federation 420 388 413 466 700 2387 

Croatia 456 508 350 394 465 2173 
Ukraine 251 355 462 358 342 1768 
 
 

Table 3 shows six states with the highest export quantity of sawn hardwood. Germany is the 

the largest export country of hardwood in Europe. Romania is the second country followed by 

France, the Russian Federation, Croatia and Ukraine. Most countries in Europe that export 

sawn hardwood has increased during the last four years. According to UNECE (2008), there 

is a growing trend of export from Germany to China (approximately 470 000 m3 in 2006, of 

which 285 000 m3 were beech). This trend growing demand for sawn beech (especially 

steamed) in the US, China and many other markets outside Europe, brings increasing prices 

for beech. 
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Table 4: Import of sawn hardwood in Europe in 1000 m3 (2002 – 2006), UNECE (2008) 

  2002 2003 2004 2005 2006 Total 

Europe 8402 8377 8652 8465 8133 42029 
Italy 1918 1724 1565 1550 1453 8210 
Spain 1040 1046 1067 999 830 4982 
Germany 706 652 642 614 593 3207 
Belgium 570 624 596 599 625 3014 
Netherlands 567 616 652 619 621 3075 
France 540 591 607 622 578 2938 
 

In Table 4, six states with the highest import quantity of sawn hardwood are shown. Italy, 

with 1.4 million m3 of sawn hardwood, is the country with the highest import of hardwood in 

Europe. Spain is the second country followed by Germany, Belgium, Netherlands and France. 

Generally the import of sawn hardwood in Europe has decreased during this period.  

 

On the European market, there is a dominance of oak. Oak is one of the most commercially 

important hardwood species. Oak continued to dominate hardwood market consumption, with 

increasing demand across Europe and Asia. It is evoked by European wood flooring 

production, which has been increasing from 1997. Flooring production in Europe was  

53 million m2 in 1997 and 98 million m2 in 2006 (UNECE, 2008)  and the main species were 

oak, tropical species and beech. 
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Figure 12: Graph of European hardwood flooring species, UNECE (2008) 
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Figure 12 shows main hardwood flooring species usage in Europe 55.1 % of all wood flooring 

was made from oak in 2006, an increased of 5 % from the previous year (UNECE, 2008). 

 

According to UNECE (2008), demand for beech – Europe’s main hardwood species – 

remains weak compared with oak, but exports of beech logs to China have increased 

dramatically in recent months. There is a demand for European beech in the US. Furthermore, 

there has been a marginal increase in the use of beech for hardwood flooring.  

 

FAO (2004) points out that the birch consumption in Europe has increased during last decade. 

Birch is one of the most important species for production of pulpwood, as the demand for 

paper and paper board is growing in Europe. Also using birch and aspen for interior hardwood 

cladding is growing in popularity, but in a new and more modern way. While interior 

softwood claddings often undergoes a finishing treatment as painting, pigment, stain, varnish 

or oil for not turning yellow during a relatively short time, light birch and aspen cladding 

keeps their natural colors for many years (Hoem, 2004). 

Customer requirements 

Over the last decades, wood has encountered increasing competition from other building 

materials, interior products and for furniture production (Burrows, 1999).  

Hoem (2004) noticed that wood products additionally pass tests of durability, degradation, 

fire resistance, insulation, strength, health and beauty, if the wood materials are utilized 

purposefully.  

Johansson (2005) identified in his thesis that the requirements may differ according to the 

type of customer that is being addressed. Sundberg (1999) points out that customers are often 

driven by fashion and trends. 

 

In this study two types of demand are considered: 

1. Companies demand (sawmill/carpentry – manufacturing industry) 

2. Consumers demand (manufacturing industry – consumer) 
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1. Companies demand 

The most important customer groups for hardwood sawmills are furniture, carpentry and also 

building purposes (Johansson, 2005). To gain and retain competitive advantages it is not 

enough to deliver a product with the right properties and the right price. Other factors such as 

service requirements are also important to satisfy (Gustafsson, 2003).  

When trading with product development, the requirements that are most important to consider 

at the start are product requirements and logistic service requirements. Product requirements 

involve technical properties such as straightness, stiffness and strength. These properties often 

have a higher priority in wood for building purposes than aesthetic and tactile properties 

(Johansson, 2005). 

Based on customer requirements or market needs, the product development must include the 

product design, the constituent materials, the production processes, and the plans for 

distribution, operation, support and disposal. According to Browning (2002), all these 

activities are supposed to accumulate value, where value is determined by quality aspects in 

relation to price. 

The availability of certified European hardwood logs has started to increase and hardwood 

trading companies are offering more certified wood products to their customers (UNECE, 

2008). 

This certification practices influence the quality of hardwood and brings a higher quality for 

customers’ satisfaction. 

Customers’ requirements in the wood industry have, from a company perspective, been 

widely investigated (e.g. Bush et al., 1991b, Forbes et al., 1994, Idassi et al.,1994 and Smith, 

2002). These studies have investigated various attributes that are valuable to the purchasers of 

wood, and cover both product and service attributes.  

Table 5 points out requirements identified as important to the customers according to three 

different authors. 
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Table 5. Customer Requirements, Johansson (2005) 

  
Smith 
(2002) 

Forbes et 
al. (1994) 

Idassi et al. 
(1994) 

Product requirements    
Absence checks, splits and stains  X X 
Accurancy of grading  X X 
Accurate moisture content X X X 
Appearance colour and texture X  X 
Consistent dimensions, shape 
and machining 

X X X 

Environmentally sustainable X   
Optional dimensions and lengths X X X 
Secondary processing X X  
Shape stability  X X 
Stiffness and strength  X  
Logistics service requirements    
On-time delivery X X  
Packaged and clean products  X X X 
Rapid delivery  X X 
Supplier arranged shipping  X  
Supply of mixed loads and 
package size 

 X  

Technical information, packaging 
information and bar-coding 

 X X 

  
In previous studies there were many times mentioned especially requirements accurate 

moisture content, consistent dimensions, shape and machining, optional dimensions and 

lengths and packaged and clean products. These requirements affected the interviews with 

companies. 

In this study, companies demands were divided into eleven important factors which influence 

their decision when buying roundwood from hardwood. These requirements were classified 

empirically during this study, and were: accurate moisture content, appearance texture and 

colour, optional dimensions, length, certification, stiffness and strength, tree species, shape 

stability, price, origin of wood and grading. 

Identification of requirements 

Accurate moisture content 

The wood products should have definite moisture content, which is specified by use of the 

product in interior or exterior. According to U.S. Department of Agriculture (2008), the 

moisture content for products use for interior (woodwork, flooring, furniture, wood trim) must 

be between 6 – 10% and in exterior (siding, wood trim, framing, sheathing) must be between 

9 – 14%.  
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Appearance texture and colour  

Essential aesthetical aspects of wood surface, appearance texture and colour are influenced by 

fashion and trends. Hardwood has more varied colour and texture than softwood. 

Optional dimensions, lengths  

The products are delivered with different length within each package. The length is limited to 

a certain intervals specified by the companies. 

Certification 

Johansson (2005) mentioned in his study that certification influences e.g. the quality of wood, 

which brings better satisfaction to customers. During the last decade this factor has increased 

in popularity. 

Stiffness and strength

Different stiffness and strength are important aspects for different uses of wood. 

Stiffness and strength show the resistance against mechanical straining. 

Tree species 

Tree species is an important factor influencing quality of products and its following use. Tree 

species reflected fashion, personal values and lifestyle.  

Shape stability 

The product should be straight and should not change shape. Twist, bows, crooks or cups are 

not allowed. The products therefore have to be sawn, dried and stored carefully, Johansson 

(2005). 

Price 

For many companies the price is a very significant factor which influences their decisions 

when buying new products. Lennart (2003) noticed that price can give an indication of quality 

and prestige of the product. The value of a product can in fact be related to metaphysical 

product development, leading to a highly perceived quality. 

Origin of wood 

Origin of wood can influence quality, price, service requirements and other advantages 

implicit from different areas, and is there for a very significant factor for companies trading 

with wood.   
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2. Consumer demands 

As Hoem (2006) mentions in his paper, todays industrial customers, as well as end users 

desire environmentally friendly and durable materials. While conforming to these 

requirements, producers may utillize the wide variety of tree species and wood qualities to 

develop customized wood products designed and adapted for a particular end use. 

 

In this study consumer demands were divided into the 10 most important factors which 

influence their decision when buying wooden products. Marketing factors were classified 

empirically during this study. These factors were: price, quality, tree species (for this question 

has been added further question: Which species do you prefer when you buy a wood 

product?), origin of produce, design, green attributes, durability of materials, structured form, 

stability of construction and guarantee. 

Further questions concerning tree species requirement found out favourable customers 

species.  

Identification of requirements 

Price 

Price descibe value of products. For many customers the price is a very significant factor that 

influences their decisions when buying new goods. Price also can show the quality and 

prestige of the product.  

Quality 

Quality is a significant factors influencing the customers decision when buying products. 

Households are basically focused on quality which satisfies their needs. Generally the 

hardwood achieves higher quality than softwood. 

Tree species 

Tree species represent quality (hardwood X softwood), comfort or prestige (e.g. oak or 

mahagony). This factor reflected fashion, personal values and life style. A species or specific 

type of material also may become more valuable if a production process is developed to 

utilize the material, Luppold (2003). 

Origin of product 

Origin of product influences customers to buy especially home made products rather than 

products originally from the other country.  
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Design  

Texture and colour are essential aesthetical aspects of consumer demand.   

It is expressed that the wood surface should be restful and not too lively, Browning (2002). A 

species can increase in value as consumers find visual attributes of that species desirable or 

secondary manufacturing practices favor use of certain species, Luppold (2003). Hardwood is 

generally considered to be more varied in structure than softwood. Calantone (1995) claims 

that product design plays an important role in the fashion furniture industry  

Green attributes 

In comparing to other materials, wood has a low environmental impact. This is the 

environmental friendly customers’ require, which have increased during the last 2 decades. 

In the building sector, a comparison of three houses established by researchers (Buchanan AH 

and Honey BG, 1994) calculated that a predominantly steel house contains 553 GJ of 

embodied energy, while a predominantly concrete house contains 396 GJ. A prodominantly 

timber house contains just 232 GJ.  

Jönsson et al. point out that PVC has the highest global warming potential (GWP) of 4, 2 

kg/m2. This is 2.5 times greater than linoleum (1,6 kg/m2), while the GPW of wood is 

negligible (0,42 kg/m2).  

 

Table 7: Embodied energy of different materials 

Material                  Embodied energy (MJ/kg)
Air dried sawn hardwood   0,5
Kiln dried sawn hardwood 2,0
Kiln dried sawn softwood 3,4
Particleboard 8,0
Plywood 10,4
Glued-laminated timber 11,0
Laminated veneer timber 11,0
Medium Density Fibreboard (MDF) 11,3
Glass 12,7
Mild steel 34,0
Galvanised mild steel 38,0
Zinc 51,0
Acrylic Paint 61,5
PVC 80,0
Plastics (general) 90,0
Copper 100,0
Aluminium 170,0
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Table 7 shows that wood has the lowest embodied energy compared to other common 

materials. Embodied energy in the structure of buildings or in furniture is 

significantconsidering environmental friendliness.  

Table 7 also shows that hardwood has lower embodied energy than softwood, wood-based 

panels and engineered wood products; hence it has a better environmental impact. 

Durability of materials 

Durability is important as a resistance against fungi and atmospheric factors (UV light, water, 

oxygen, dust, emissions, wind, etc.) which debase the quality of wood products. Durability of 

wood depends mainly on its chemical structure. 

Structured form 

Structured form shows the form of a final product. In this study the factor is divided into three 

main types: solid, partly-solid and composite (wood veneers or printed-grain plastic material). 

Stability of construction 

In this study stability of construction means a quality of material against mechanical tension. 

Guarantee 

The time period is provided by industry to customers for flawless products. Services are 

connected with guarantee. 

3. Results 

3.1 Companies’ ranking of requirements 

 
Table 6: Companies requirements  
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Table 6 shows the ranking of requirements set by the different companies. Each company is 

focused on different hardwood sortiments which bring specific requirements.  

Södra trade mainly with softwood and hardwood is generally used only in the pulp industry 

where certification and tree species has been identified as the most important factors. 

Appearance texture and shape stability has been observed to be the least considerable. Södra 

imports birch and aspen to Swedish pulpmills. Pulpwood is imported from the Baltic States 

(Estonia and Latvia), and Russia.  

Swedwood’s business concept encompasses mainly the manufacturing and distribution of 

furniture. As main hardwood species they use beech, birch, oak and ash. 

Hardwood is purchased from Ukraine (beech), Poland (beech and oak), Baltic States (birch) 

and Sweden (birch). According to hardwood expert Bo Bergquist from Swedwood a reason 

for Ukraine purchase is a cheep labour cost. In Poland the company has a long term 

cooperation with the Polish state forest. The Baltic States have many sawmills and a great 

volume stock whereas Swedish birch is used for its good quality. 

Within the Swedwood furniture sector the most important requirements has been identified as 

accurate moisture content, tree species, price and grading.  

Czech company Asko a.s. trades with hardwood flooring. Requirements have been observed 

similar to Swedwood by reason of resembling hardwood sortiment. Except colour and 

appearance texture remaining factors have been marked the same as in Swedwood. They 

import oak, beech and cherry from Slovakia, Hungary, Russia and the Baltic states. 

 

3.2 Costumers’ ranking of requirements 

When all results were considered, design was the most important marketing factor in both 

countries. This marketing factor got 320 points in Sweden and 294 points in the Czech 

Republic (the European average is 307 points). The second requirement is price-obtained 283 

points followed by the tree species (280, 5), quality (268) and structured form 211, 5. All 

results are shown in table 8.  
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Table 8: European average of requirements  

 

 

 

 

 

 

 

 

 

European average 
Order Requirements Points

1 Design 307
2 Price 283
3 Tree species 280,5
4 Quality 268
5 Structured form 211,5
6 Stability of construction 207
7 Durability of materials 200
8 Green attributes 190,5
9 Origin of product 188,5
10 Guarantee 183

The interviews took place in the Czech Republic and Sweden. The results from each country 

are different. While in Sweden the most important requirement was design followed by tree 

species and stable construction, in the Czech Republic the most important factor is design, 

followed by price and tree species. All results from both countries are shown in table 9 and 

10. 

 

Table 9: Requirements-Sweden   Table 10: Requirements-the Czech Republic 

Sweden  the Czech Republic 
Order Requirements Points  Order Requirements Points 

1 Design 320  1 Design 294 
2 Tree species 305  2 Price 282 
3 Stability of construction 290  3 Tree species 256 
4 Quality 285  4 Quality 251 
5 Price 284  5 Structured form 237 
6 Guarantee 256  6 Green attributes 191 
7 Durability of materials 240  7 Durability of materials 160 
8 Origin of product 231  8 Origin of product 146 
9 Green attributes 190  9 Stability construction 124 
10 Structured form 186  10 Guarantee 110 

 

The most favorite species for customers who buy wood products are pine, beech, spruce, alder 

and oak. Pine and spruce are most common especially for furniture and construction purposes 

while beech and oak are popular for flooring and exterior equipment.   
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DISCUSSION AND CONCLUSION 

 
The hardwood business is one of the most difficult in the wood industry, because of the great 

number of qualities. Even though during the last decade on a global level there is an 

increasing interest in using hardwood in furniture production, house building and for interior 

products. Generally, the hardwood stock is increasing in the whole Europe, especially in the 

Central Europe. Mechanical properties also is better for hardwood than for many softwood.  

Within forest management natural regeneration today is a common practice, which often has a 

positive effect on the amount of mixed forests (Bartelink, 1999). This forest regeneration 

brings beneficial environmental effects with a great biological diversity (Johansson, 2005).  

The statistical data show an incresing supply of hardwood in Europe during the 80th and 90th 

and this trend still continues. Today, the largest hardwood stock is between 21-60 years old 

and is concentrated to the Baltic States, Russia, Balkans, Germany, France and Italy. 

Expected rotation period of this stock will be approximatelly 60 years. It should bring a 

widespread hardwood supply.   

Production and marketing of hardwood products in Europe is small, but on the other hand 

China’s influence on the European sawn hardwood market is developing. Another indicator 

influencing the European hardwood market is forest certification and environmental 

procurement policies. Companies have begun to actively market certified wood products 

which brings superior goods to customers and improves bussines trends. The customers get 

the certified product it means sortiment quality is beeing controlled. 

In general European hardwood consumption is dropping, but at the same time there is an 

increasing interest of sawn hardwood in the building and flooring sector. This increasing 

interest is mainly because of a higher demand for oak and beech used in the flooring industry 

(UNECE, 2008). Birch and aspen are commercially important species used in the pulp and 

paper industry. The results of this thesis indicate that there is an increasing interest for birch 

and aspen as mentioned by the interviewed companies Södra and Swedwood. 

In this study the authors have investigated the most important requirements for European 

customers. The most important observed requirements are design, followed by price, tree 

species and quality. Design is represent also by colour and texture which are influenced by 

fashion.  
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For some customers, hardwood furniture (e.g. solid oak table) is not just a fashionable 

component but at the same time a matter of prestige. 

Hardwood brings a wider spectrum of colours than softwood. That is a challenge and 

advantage for hardwood producers who should be flexible for customer demands.  

This study shows that the majority of customers is influenced by price. Generally the 

softwood products are cheaper than hardwood products. It is mainly because of its higher 

stock and easier processing. During the last two centuries forest management in Europe has 

often favored single-species stands (monoculture forests of spruce and pine). There is, 

however, a general trend especially in Central Europe to increase the share of mixed forests 

with the transformation of monocultural forest stands into mixed forests. Currently it brings 

an increasing supply of hardwood in Europe which should increase the hardwood sortiment 

and reduce prices. To reach this trend it is important to take into account China’s growing 

demand which should significantly influence the price of hardwood in Europe.  

The third factor selected by customers is a requirement for tree species. The most favorite 

species for customers who buy wood products are pine, beech, spruce, alder and oak. Pine and 

spruce are at the top position because of its low cost. Beech and oak are popular as a species 

for flooring and furniture use. Although 30% of beech wood is affected by the discoloured 

heartwood (false heartwood) it is still a favorite for furniture and floor manufacturers. Beech 

is used (as well as birch) for partly-solid or composit, rather than a solid furniture component. 

This kind of furniture is also favoured by customers. 

Interviews with companies have indicated specific requirements. The most important factors 

identified by the company Södra were certification and tree species. The lowest factors 

obtained were grading, appearance texture, colour and shape stability. The reason for this 

selection is that within the hardwood sector, Södra only uses pulpwood due to its mechanical 

properties. Wood defects and optical appearance is not essential.  

The company Swedwood determined that the most important factors are accurate moisture 

content, tree species, price and grading. Asko a.s. chose appearence texture, tree species, 

colour, price and grading.   

Asko a.s. requirements have been observed similar to Swedwood in contrast to Södra.  

Asko a.s. and Swedwood’s requirements refer to usefulness of mechanical properties 

(stiffness and strength, shape stability) and optical appearance (appearence texture, colour) for 

flooring and furniture industry.  
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Product that makes special requirements on the material is a floor and furniture. The choice of 

material is controlled by both aesthetic and function. Hardwood preference is distinguished by 

prominence of aesthetic considerations and the natural material criterion. From the hardwood 

species oak and beech are the most favorable on the European market and its interest by 

customers is increasing every year. This is due to fashionable trends e.g. colours, textures and 

prestige. Hardwood floors and furniture have more variable colour schemes and textures than 

softwood. Also the functional factors of hardwood floors and furniture gain higher profit than 

softwood. These functionial factors are perceived by quality of surface (stiffness and strength) 

or quality of stability (shape stability). Generally the mechanical properties of the hardwood 

species are more valuable than the softwood species. The companies also prefer softwood 

because there are easier conditions for quality determination (grading). Softwod grading is 

well known, whereas hardwood grading is still developing and will soon be able to compete. 

According to European statistics and Asko a.s., there is a growing presumption of wood floor 

interest and with this trend there is a chance for more hardwood industry.  

For a better understanding of the results, it would be helpful to carry out a detailed study of 

the beech and birch false heartwood. Especially the microstructure research in the lab. Also to 

carry out the interviews in more European countries would achieve greater detailed results. 

Another research could add new requirements within hardwood products. This thesis 

continued to verify the results quantitatively with a questionnaire based on the previous 

studies.    

Due to lack of time this study was unable to work with more hardwood species such as alder 

(Alnus glutinosa), cherry (Prunus avium), lime (Tilia cordata) or ash (Fraxinus excelsior). 

Furthermore, it would be interesting to investigate specific customer groups e.g. architects or 

designers.   
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APPENDIXES 

Questionnaire form for an interview (end-customers) 
 
Mark the questionarrie: How important do you find these factors when buying wood 
products? 
                                                                                 
Not at all                              Very important 
1           2            3             4            5 
     
 
  
Design                                                                            1           2            3             4            5 

  
 
 
Durability of materials                                                   1           2            3             4            5 

  
 
 
Green attributes                                                              1           2            3             4            5 

  
 
 
Guarantee                                                                       1           2            3             4            5 

  
 
 
Origin of product                                                           1           2            3             4            5 

  
 
 
 
Price                                                                               1           2            3             4            5 

  
 
 
 
Quality                                                                            1           2            3             4            5 

  
 
 
 
Stable of construction                                                     1           2            3             4            5 
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Structured form                                                               1           2            3             4            5 
  

 
 
 
Tree species                                                                    1           2            3             4            5 

  
 

Which species do you prefer when you buy wood products? 

.......................................................................................................................................................

....................................................................................................................................................... 
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Questionarrie form for an interview (companies) 

 
Mark the questionarrie: How important do you find these factors when dealing with 
hardwood? 
                                                                                        
Not at all                              Very important 
1           2            3             4            5 
     
 
 
 
Accurate moisture content                                              1           2            3             4            5 

  
 
 
Appearance texture                                                         1           2            3             4            5 

  
 
 
Optional dimensions, lengths                                          1           2            3             4            5 

  
 
 
Certification                                                                     1           2            3             4            5 

  
 
 
Stiffness and strength                                                      1           2            3             4            5 

  
 
 
Tree species                                                                    1           2            3             4            5 

  
 

Which species are the most important for trading in your company? 

.......................................................................................................................................................

....................................................................................................................................................... 

 
Shape stability                                                                 1           2            3             4            5 

  
 
 
Origin of wood                                                                1           2            3             4            5 
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Which countries in Europe are your main suppliers of hardwood, and why? 

....................................................................................................................................................... 

....................................................................................................................................................... 
 
Colour                                                                             1           2            3             4            5 

  
 
Price                                                                                1           2            3             4            5 

  
 
Grading                                                                           1           2            3             4            5 
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