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“A cozy chair, good company, birch wood crackling and glowing on the hearth – this home scene 
represents the good life in the North. But if the only birch in this picture is in the fireplace, 
this scene represents a great waste.”  
 

Jennifer Obst 
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Abstract 

This literature review provides an overview of current knowledge of white birch characteristics, volumes, 
marketing efforts and end-uses in Canada.  
 
The literature indicates there is major concern within Canada with regard to hardwood supply. Demand 
for hardwood furniture has steadily increased in the past decade, which has put considerable pressure on 
hardwood forests. As a result, the quality and volumes of conventional hardwoods (sugar maple, yellow 
birch) are on the decline. Because the market for hardwood lumber and value-added products is 
expanding, the scarcity of traditional hardwoods must be partly compensated with alternative species. Of 
all the species available, white birch is clearly the most appealing hardwood because of its availability 
throughout Canada. The total volume of white birch available in Canada is estimated to be 1,106 billion 
cubic meters, which confirms the availability of the resource. 
 
White birch trees are usually smaller and curvier than sugar maple and yellow birch. However, the 
moderate use of white birch seems to be more related to our culture or traditions (preference for 
conventional hardwoods) than to the idea that white birch properties are unacceptable. On the contrary, 
according to the literature, white birch wood is greatly appreciated for its light colour and good 
woodworking properties. Thus, the potential for better commercial utilization of white birch exists and is 
far from being fully explored. In recent years, interest in processing white birch has increased 
substantially but there are still gaps in our knowledge of potential uses of the species. 
 
To meet future wood supply demand in a sustainable manner, more intensive forest management, 
transformation processes and marketing strategies geared to the white birch resource should be developed 
by province, region and industrial sector. This would ensure the right resource is available locally at the 
right place for the right product.  
 
On the basis of current knowledge, the following areas of research are proposed:  1) Develop silvicultural 
methods to improve white birch growth and quality. 2) Develop harvesting and logistics operations to 
ensure efficient white birch harvesting, particularly where it grows in association with other species. 3) 
Review and develop transformation processes that are more closely geared to the white birch resource 4) 
Develop a campaign to enhance awareness of white birch characteristics and potential, and promote the 
true value of the species. 5) Develop marketing strategies and increase the use of white birch in different 
value-added products 6) And finally, build a database on Canadian white birch, compiling information 
gathered from the forest to the final product for use in simulations in future research projects. 
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1 Objectives 
• Review the literature on available volumes, wood characteristics and uses, and determine 

knowledge gaps in Canada, whenever possible by province.  
• Review current process technologies, market value and marketing efforts, potential process 

practices and uses for white birch in Canada. 
• Propose a research strategy for filling knowledge gaps and promoting sustainable utilization of 

white birch through enhanced knowledge of the species and advanced technology. 

2 Introduction 
This project was financed by the Value to Wood Program and will be used as a reference for defining 
objectives for further research on white birch in collaboration with university partners. Further research 
will be conducted by Forintek, the University of British Columbia (UBC), the University of Toronto (UT) 
and the University of New Brunswick (UNB) working in tight collaboration. Ph.D. and master’s students 
at each of the universities will oversee studies conducted in their regions. Laval University in Quebec has 
started a series of three-year projects on white birch properties funded under another program. Future 
research will be complementary to their work. 

3 Background 
There is major concern within Canada concerning hardwood supply. Demand for hardwood products has 
risen steadily in the past decade, which has put considerable pressure on hardwood forests. The quality 
and volumes of conventional hardwoods (sugar maple, yellow birch) continue to decrease as a result of a 
dynamic forest industry. Because the market for hardwood lumber and value-added products is growing 
and raw material prices are rising, the scarcity of traditional hardwoods must be partly offset by 
alternative species, at least in the short term. After being ignored for many years, white birch is now 
becoming a targeted species mainly because of its presence throughout Canada.  

In Canada, Quebec is the leading province in the production of hardwood timber, with 55% of the volume 
and 65.7% of the value. Ontario is the only other province of importance with 38.9% of the volume of 
Canadian deliveries, and 32.7% of their value (Duquet 1993). Between 1990 and 2000, the consumption 
of hardwood timber by the Quebec sawmill industry more than doubled - from 1.3 million m3 to 
3 million m3 (MRN 2002). Imports of hardwood timber by Quebec sawmills from the United States have 
never been so high. The Quebec furniture industry imports about 55% of its sawn lumber mainly from the 
United States (Desjardins 2004). Consequently, the productivity of this industry is increasingly dependent 
on the availability of foreign timber.  

An industry survey reports that in the province of Quebec, at least 57.1% (i.e., 127 million fbm) of the 
high quality hardwood lumber and 38.7% (129 million fbm) of the lower quality hardwood lumber are 
sold out of the province without further processing (Fillion 2003). Hence, the potential is very high for 
developing value-added products in the regions where hardwood lumber is produced. 
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4 Silvics 
The currently accepted scientific name for white birch is Betula papyrifera Marsh. There are six 
intergrading geographical varieties that are recognized for white birch (Little 1979; Safford et al. 1990). 
The other five varieties are western paper birch (B. papyrifera var. commutata (Regel) Fern.), mountain 
paper birch (B. papyrifera var. cordifolia (Regel) Fern.), Kenai birch (B. papyrifera var. kenaica (W. H. 
Evans) Henry), Alaska paper birch (B. papyrifera var. neoalaskana (Sarg.) Raup), and northwestern paper 
birch (B. papyrifera var. subcordata (Rydb.). Other common names for white birch include paper birch, 
canoe birch and silver birch. Paper birch naturally hybridizes with almost every native species in the 
genus (Safford et al. 1990). 

4.1 Distribution, Habitat and Growth 
White birch has a transcontinental distribution across northern North America (Figure 1). Its range closely 
follows the northern limit of tree growth from Newfoundland and Labrador west across the continent into 
Northwest Alaska; Southeast from Kodiak Island in Alaska to British Columbia and Washington; east in 
the mountains of Northeast Oregon, northern Idaho, and western Montana with scattered outliers in the 
northern Great Plains of Canada, Montana, North Dakota, the Black Hills of South Dakota, Wyoming, 
Nebraska, and the Front Range of Colorado; east in Minnesota and Iowa, through the Great Lakes region 
into New England. White birch also extends down the Appalachian Mountains from central New York to 
western North Carolina. 

White birch forms either pure stands or mixtures of varying proportions in all regions of its range. Its 
common tree associates in eastern Canada include trembling aspen, bigtooth aspen, black spruce, white 
spruce, red spruce, jack pine, balsam fir, pin cherry, yellow birch, grey birch, sugar maple, red maple, and 
white ash.  

 
Figure 1 Distribution of white birch in Canada (Farrar 1997) 

White birch grows in climates ranging from boreal to humid and tolerates wide variations in the amounts 
and pattern of precipitation. White birch is adapted to cold climates characterized by short cool summers 
and long cold winters during which the ground is covered with snow for long periods. Its range is 
bounded on the north by the 13°C July isotherm, and in the south where average July temperatures exceed 
21°C it seldom grows naturally (Safford et al. 1990). 
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White birch grows on almost any soil and topographic situation, including rugged mountain slopes, open 
slopes, rock slides, muskegs, and borders of bogs and swamps (Safford et al. 1990). It grows best on 
deep, well-drained to moderately well-drained, sandy or silty Spodosols, Inceptisols and Entisols common 
on glacial deposits. Soil textures where white birch grows include gravels, silts, organic bogs and peat 
soils. This species is most abundant on rolling upland terrain and alluvial sites but also grows in the 
understory. Poorest site-index values were obtained for the driest and wettest sites, whereas higher values 
were obtained for moist and nutrient-enriched habitats. 

White birch is medium-sized and fast-growing tree species. It is short-lived and rarely lives more than 
140 years. Young trees grow rapidly. Individual trees often have a diameter of 20 cm after 30 years. With 
age, the growth rate declines, and in old age it becomes almost negligible. In mature stands, trees average 
25 to 30 cm in d.b.h. and 21 m in height. On the best sites, occasional trees in old stands may exceed 
76 cm in d.b.h. and 30 m in height (Hutnik and Cunningham 1965). 

On good sites, yields at maturity were similar for Alaska, Ontario, or New England at 230 to 270 m³/ha. 
However, on poor sites, yields ranged from about 100 to 185 m³/ha and were better in New England than 
in Ontario and Alaska (Safford et al. 1990). Yields of white birch in relation to stand age and site index 
are shown in Figure 2. 
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Figure 2 Yield of white birch in relation to stand age and site index (Pothier and Savard 1998) 

Mortality is heavy throughout the life of white birch stands. Individual trees express dominance early in 
life. Unless suppressed trees are released early, they soon die. Intermediate trees survive longer but 
gradually succumb after struggling for years at a low rate of growth (Hutnik and Cunningham 1965). 
Initial stem diameter at the seedling and small sapling stage can be used to predict relative growth 
potential of trees selected for release. Trees that averaged only 0.8 cm in diameter when released grew to 
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5.3 cm in diameter after 24 years; trees in the same stand that were larger than 2.0 cm in d.b.h. when 
released grew to 13.7 cm in the same time (Labonte and Nash 1978).  

With regard to competition, white birch is classed as a shade-intolerant tree. Among its common 
associates, only aspen, pin cherry and grey birch are more intolerant. In the natural succession of species, 
white birch usually lasts only one generation and then is replaced by more tolerant species (Safford et al. 
1990). Because of its intolerance, white birch often requires release from faster growing species that 
overtop it in the early stages of regeneration (Labonte and Nash 1978).  

4.2 Tree Improvement, Regeneration and Silvicultural Practices 
Growth rate, stem form and borer resistance in white birch were under genetic control and selections of 
superior trees have been made on the basis of these characteristics (Richard and Eckert 1981; Miller et al. 
1991). A study on a half-sib progeny test of paper birch and European white birch (B. pendula) indicated 
that sufficient genetic variation and inheritance exist to support selection and breeding for tree height 
(Miller et al. 1991).  

White birch regenerates by sexual and vegetative reproductions. In sexual reproduction, seed production 
begins at about 15-years-old with optimum production at 40- to 70-years-old. In mature stands, good seed 
crops occur every other year, but some seeds are produced in most areas every year. Seeds are dispersed 
by wind and might reach a distance of several kilometres. However, the majority of seeds fall within the 
stand where they are produced. Best germination occurs on mineral soil (Safford et al. 1990).  

In vegetative reproduction, white birch can be propagated by grafting, air-layering, rooting of cuttings, or 
tissue-culture techniques. White birch can also regenerate from sprouts following cutting or fire. Prolific 
sprouting usually occurs when young, vigorous trees have been cut in the spring to stump heights of 15 to 
30 cm. Sprouts are seldom abundant enough to reproduce mature stands, they can be valuable 
supplements to seedlings, particularly on difficult sites.  

Silvicultural practices applied to white birch include initial tree spacing, thinning, fertilization and 
pruning. Diameters, basal areas and heights all increased with increased initial tree spacing. The widest 
spacing produced the heaviest branching and the tallest trees. A target of 1500 trees/ha with an average 
diameter of 16 cm at age 35 is attainable under optimum conditions (Lees 1995). Commercial and 
precommercial thinning showed significant improvement in radial growth (Leak and Solomon 1997; 
Stroempl 1983; Voorhis 1990). Because of its intolerance, white birch often requires release from faster 
growing species such as aspen (Labonte and Nash 1978). In general, the greater the release, the greater 
the growth response of white birch. Thinning in sapling and pole stands also yields increased diameter 
growth of white birch crop trees in proportion to the degree of release. Stands approaching maturity (more 
than 60 years) seldom respond to thinning (Safford et al. 1990). In Quebec, it is difficult to foresee if 
commercial thinning increases wood yield in white birch stands, since most of the stands are mature (aged 
60 years or more) and the species deteriorates rapidly after canopy openings in the stands (Godbout 
2002).  

Seedling, sapling, pole, and sawtimber-size trees have all responded to fertilization (Safford et al. 1990). 
In a mixed stand, white birch responds strongly to additions of nitrogen, phosphorus, and lime for an 
entire 10-year period (Czapowskyj and Safford 1979; Safford and Czapowskyj 1986). Response indicated 
increased stem wood and bark, branches, and foliage (Schmidt et al. 1979, 1981). In a 60-year-old 
northern hardwood stand treated with lime plus NPK fertilizer, white birch showed 69% increases in the 
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average basal area and growth rate over untreated trees (Safford 1973). Pruning is applied to white birch 
mainly to improve the log quality (Hoyle 1975, 1984). However, this treatment attracts some borers to the 
tree (Ball 1992). For further details on the effect of various silvicultural practices on white birch and the 
needs for further research and development in that area, see Pin 1998. 

If light, water and nutrients are available, white birch trees can grow 0.5 to 1 m in height yearly (Dumont 
1995). Consequently, this pioneer species offers a good potential for high productivity in a short rotation 
period, given that proper stand density management strategies are applied throughout the rotation time. 

4.3 Major Disease and Insect Damages 
White birch is susceptible to many needle rusts and fungi that result in defoliation and reduction in 
vigour. The most common insect pests and diseases that affect white birch and related damage are shown 
in Table 1. 

Table 1 Major insects and diseases harmful to white birch (Martineau 1984; Myren et al. 1994; 
Safford et al. 1990) 

Damaging agents Damage 
Insects 
Bronze birch borer Mortality of injured, overmature or decadent trees 
Forest tent caterpillar (Malacosoma disstria) Growth reduction and increased susceptibility to other 

damaging agents 
Birch skeletonizer (Bucculatrix canadensisella),  Growth reduction and increased susceptibility to other 

damaging agents 
Birch leafminer (Fenusa pusilla) Growth reduction and increased susceptibility to other 

damaging agents 
Birch leaf-mining sawflies (Heterarthrus nemoratus 
and Profenusa thomsoni) 

Growth reduction and increased susceptibility to other 
damaging agents 

Birch casebearer (Coleophora serratella) Growth reduction and increased susceptibility to other 
damaging agents 

Saddled prominent (Heterocampa guttivitta), Growth reduction and increased susceptibility to other 
damaging agents 

Gypsy moth (Lymantria dispar) Growth reduction and increased susceptibility to other 
damaging agents 

Diseases 
Birch dieback Loss of vigour and eventual death over a period of 5 to 6 

years 
Diaporthe canker (Diaporthe alleghaniensis) Reduced aesthetic value and causes tree mortality  
Nectria canker (Nectria galligena) Reduced volume and aesthetic value, lumber degrade, serves 

as points of entry for decay fungi. 
Fruiting bodies (Polyporus glomeratus) Reduced volume and aesthetic value loss, lumber degrade  
Root rot fungus (Armillaria mellea) Wood decay, growth reduction, cracks at the base of the tree, 

uprooting by the wind and tree mortality 
Decay causing fungi (Phellinus igniariu) Wood decay and discoloration 
Clinker fungus (Inonotus obliqua) Wood decay and discoloration, reduced aesthetic value  
Tomentosus root rot (Inonotus tomentosus) Wood decay, growth and vigour reductions and tree mortality
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4.4 White Birch Volumes Available in Canada 
Nationally, white birch is inventoried with all other birches except yellow birch. Together, they account 
for 16.5% of Canada’s hardwood forest inventory or 3.7% of the nation’s total forests. In Quebec, white 
birch represents 9.4% of the gross merchantable volume in the inventoried zone. This makes white birch 
the most important hardwood species in the province (MRN 2000). The white birch volumes inventoried 
by province in Canada are presented in Table 2. According to the forest inventory data of 2001 
(CanFI2001), the largest white birch volumes are found in Ontario, Quebec, Saskatchewan, Alberta and 
British Columbia. The total volume of white birch available in Canada is estimated to amount to 
1,106,199,000 cubic meters, compared with about 978 million cubic meters inventoried in 1994. 
Although white birch is commonly found in mixed stands, the volumes currently available give an 
excellent opportunity to further develop its utilization. 

Table 2 White birch volumes in Canada (Canada’s Forest Inventory BC-X-363 (1991-1994)* and 
CanFI2001) 

Province/Territory 
Volume 

(1991-1994)* 
(m3) 

Area 
(1991-1994) 

(ha) 

Volume per hectare 
(1991-94) 

(m3/ha) 

Volume 
(CanFI2001) 

(m3) 
Alberta 39,716,723  16,933,836 2.35 33,793,000
British Columbia 62,708,929 4,103,021 15.28 32,300,000
Labrador - - - 10,555,000
Manitoba 26,843,579 11,196,951 2.40 20,239,000
New Brunswick 32,770,222 5,835,281 5.62 27,012,000
Newfoundland 31,548,428 7,244,226 4.35 19,122,000
Nova Scotia 8,997,600 2,124,093 4.24 50,000
Northwest Territories  1,042,827 1,113,898 0.94 1,352,000
Ontario 330,626,430 24,235,465 13.64 468,731,000
Prince Edward Island 1,844,001 243,129 7.58 2,363,000
Quebec 412,047,439 41,301,891 9.98 440,473,000
Saskatchewan 26,362,055 10,728,396 2.46 50,209,000
Yukon Territories 2,431,035 4,539,859 0.54 -
Total Canada 976,939,268 12,960,046 7.54 1,106,199,000

*Gray & Power 1997 

In 1975, almost one fifth (19%) of the total commercial wood supply in Quebec consisted of yellow and 
white birch. The latter (10.5%) was practically unused by any of the major wood industries, such as pulp 
and paper, sawmill, furniture and plywood. At that time, the rate of white birch use turned out to be 
0.01% per year based on the total commercial volume available for this species (Koran et al. 1985). White 
birch was often seen as a weed species compared to other well-established species (sugar maple, yellow 
birch). 

Today, the potential for using white birch from boreal forests is being investigated. On the North Shore 
(Côte-Nord) of Quebec a recent study estimated that a volume of 132,000 m3/year of white birch is 
currently available for rotary cutting (veneer) and conventional and non-conventional sawing 
(Anonymous 2004). Of that volume, about 92,950 m3/year could be used for non-conventional sawing 
(i.e. shorter logs, smaller dimensions) and 25,530 m3/year for conventional sawing. 
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Until recently, paper birch in British Columbia was typically piled in landings and burned or left to 
decompose following clearcutting (Peterson et al. 1997). In 1995, birch utilization reached 29,000 m3 in 
the province, an increase of about 70% over 1990. This represents only 0.05% of the total birch volume 
inventoried in the province in 1991-1994 (Table 2). It is also reported that in 1995, British Columbia 
paper birch provided raw materials for five plants producing sawn material, two plants producing veneer 
or plywood, two plants producing oriented strandboard or particleboard, and one plant processing chips 
from broadleaf species (Hyslop and Massie 1996 cited in Peterson et al. 1997). About two-thirds of 
today’s birch volumes in British Columbia are recorded as mature to overmature (Peterson et al. 1997).  

5 Raw Materials 
5.1 Log Properties 
White birch log has poorer form than yellow birch. In general, trees are smaller in diameter and often 
have more knots than yellow birch. Its heartwood is often decayed (although this property is not confined 
to that species). Thus, high quality veneer class logs are difficult to find in white birch. The hardwood 
grades for yellow birch and sugar maple veneer logs may apply to white birch (Table 3).  

The commonly used log grades in the factory class include three grades F1, F2, and F3 (Table 4). Logs 
that do not belong to any of these categories are designated for pulp production. In Quebec, the log 
grading system is different but includes three classes: A, B, and C (Anonymous 1998). 

Most of the logs that fall into the construction-log class do not meet the requirements for factory-lumber 
class, but they are still suited for a variety of other products including ties and heavy structural timbers 
(Rast et al. 1973). Available information on standard specifications for hardwood construction logs is 
presented in Table 5. 

Local-use logs are suitable for products not usually covered by standard specifications for the above cited 
classes. This class usually has the least value, but it does not mean that logs in this class are unprofitable. 
In eastern Canada, these logs are usually designated for pulp production. 
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Table 3 Hardwood veneer log grades for yellow birch and sugar maple (Rast 1975) 

 Veneer log grades 
Grading factor V-1 V-2 V-3 
Position in the tree Butts and Uppers Butts and Uppers Butts and Uppers 
Scaling diameter, inches Butts: 14 +; Uppers: 

16 + 
12 + 11+ 

Length without trim, feet 8 8 8 
Sweep ¼" per foot of log length. If more drop 1 grade. The maximum allowed is, 6". 
Crook 2" in 4'; if more drop 1 grade. Maximum allowed, 6" in 4'. 
Catface 1 admitted if it can be contained in a 2' scaling reduction from either end.  
Light distortion No defect 
Medium distortion No defect unless over 3" in diameter. 
Spiral grain, maximum 
 

1/2" per foot of log length 

Crotch Admitted in logs of all diameters provided it can be cut off by reducing 1' of 
length in scaling.  

Seam No defect if it can be contained in one face; if not drop 1 grade. 
Defects (knots, worm 
holes, dead or rotten 
areas, high bumps, heavy 
bark distortion & old bird 
pecks)  

1 admitted 2 admitted 3 admitted 

End defects (hole, loose 
or spider heart, heart 
checks) 

Admitted when confined to heart centre or to the least feet of log length; 
subject to scaling reduction. 

Rot Admitted if 4" x 5" (or 20 square inches or less).  
Light stain If confined to ¼ segment at end in quality zone, no defects; otherwise drop one 

grade.  
Medium or heavy stain 
and ring shake 

If confined to 1 or 2 quarters, then drop one grade 1. If confined to 3 or 
4 quarters, then drop 2 grades. 

Knots, worm holes, stain 
spots and bark pockets 

Admitted on all logs outside the central core when confined to a ¼ segment of 
one end. When occurring on both log ends, must be confined to same ¼ 
segment in logs 11 through 15 inches (diameter inside bark, d.i.b.). Can be in 
different ¼ segments in logs 16 inches (d.i.b.). 
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Table 4 Standard grades for hardwood factory lumber logs (Petro and Calvert 1976) 

Log grades Grading factors 
F1 F2 F3 

Position in tree Butts 
only 

Butts and 
uppers 

Butts and uppers Butts and 
uppers 

Scaling diameter, cm 33-48 41-48 51+ 28 31+ 20+ 
Length without trim (m) 3.1+ 3.1+ 2.4-

2.7 
3.1-
3.4 

3.7+ 2.4+ 

Min. length, m 2.1 1.5 0.9 0.9 0.9 0.9 0.9 0.6 
Max. number 2 2 2 2 2 2 3 No limit 

Clear 
Cuttings 

Min. yield, % 83 83 83 67 75 67 67 50 
Logs with less 
than ¼ of end 
in sound defects 

15% 30% 50% Max. sweep 
and crook  

Logs with more 
than ¼ of end 
in sound defects 

10% 20% 35% 

Max. scaling deduction 40% 50% 50% 
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Table 5 Specifications for construction and local-use log classes (Rast et al. 1973) 

Grading factor Construction-log class Local-use log 
Position in tree Butt and upper Butt and upper 
Minimum diameter, small end 8 inches + 8 inches + 
Minimum length without trim 8 feet 8 feet 
Clear cuttings  No requirements No requirements 
Sweep allowance, absolute ¼ diameter small end of each 8 feet of 

length 
½ diameter of small end 

Maximum scale deduction 
allowed 

- 2/3 

 
Single knots 

Any number, if no knot has an average 
diameter above the callus in excess of 
1/3 of log diameter at point of 
occurrence. 

Whorled 
knots 

Any number if sum of knot diameters 
above the callus in excess of 1/3 of log 
diameter at point of occurrence 

Sound surface 
defects 
 
 
 

Holes Any number provided none has a 
diameter over 1/3 of log diameter at 
point of occurrence, and none extends 
over 3 inches into included timber. 

Unsound surface defects Same requirements as for sound defects 
if they extend into included timber. No 
limit if they do not. 

The only requirement is that 
diameter of knots, holes, rot, 
etc., shall not exceed ½ 
diameter of log at point of 
occurrence. 

Sound No requirements No requirements End defects 
Unsound None allowed; log must be sound 

internally, but will admit 1 shake not to 
exceed ¼ the scaling diameter and a 
longitudinal split not extending over 5 
inches into the contained timber.  

- 

 
5.2 Bark Properties 
In young trees, bark is dark brown and becomes chalky to creamy white, separating into thin, papery 
layers. It is generally smooth along most of the trunk with local areas of peeling. In older trees, it becomes 
nearly black and deeply fissured at the basal end of the trunk. Bark volume accounts for 13% of the stem 
volume. Bark thickness as a percentage of diameter at breast height was 7.3%. 

The physical and mechanical properties of white birch bark are summarized in Table 6. The bark 
chemical properties are shown in Table 7. The bark contains 80.3% volatile matter, 18% fixed carbon, 
57.4% carbon, 6.7% hydrogen, 0.3% nitrogen, 33.8% oxygen (Millikin 1955). Calcium (0.7%) and silicia 
(0.06%) were also reported in white birch bark.  



Towards an Increased and Optimized Utilization of White Birch Across Canada – Literature Review and Recommendations for Future Research 

 
 
 

 
 

 

 11 of 48 

 

Table 6 Physical and mechanical properties of white birch bark 

Property Average / range 
Physical properties 
Total bark density (kg/m3) 5701  5602 5163 
Inner bark density (kg/m3) 5601 5702 5223  
Outer bark density (kg/m3) 5401 5402 5153  
Typical moisture content (%) 1071 
Higher heating value (MJ/kg-o.d.) 23.971 23.98-24.034 
Mechanical properties 
Wood / bark adhesion (kg/cm2) 5.1-12.02 
Inner bark strength (kg/cm2) 1.62 
Outer bark strength (kg/cm2) 9.82 
Inner and outer bark toughness 0.102 

1 Isenberg (1981) 
2 Einspahr and Harder (1976) 
3 Lamb and Marden (1968) 
4 Kryla (1984) 
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Table 7 Chemical composition of white birch bark 

Property Average / range 
Ash (%) 1.51 1.7-1.82 2.43 
Tanins (%) 1.6 - 3.34 
Betulin (%) 1.55 
Metoxyl (%) 4.041 
Sugar composition of the hydrolyzates in inner bark:  
Glucose (%) 286 
Mannose (%) 0.26 
Galactose (%) 16 
Xylan (%) 21.06 
Arabinose (%) 2.76 
Uronic acid (%) 2.26 
Total extractives (%) 177 
Solubility in:  

Benzene (%) 9.43 

95% Alcohol (%) 10.51 
1% NaOH (%) 25.11 
Hot Water (%) 2.51 

1 Chang and Mitchell (1954) 
2 Millikin (1955) 
3 Isenberg (1981) 
4 Rowe and Conner (1979) 
5 Seshadri, and Vedantham. (1971) 
6 Mian and Timell (1960) 
7 Einspahr and Harder (1976) 

5.3 Physical Properties of Wood 
White birch wood is creamy-white with no distinctive figuring, straight grained with a fine and uniform 
texture. It is odourless. White birch wood is used commercially for lumber, veneer, plywood, and 
pulpwood. It is easily worked and takes finishes and stains readily. Furniture, cabinets, and numerous 
speciality items are made from white birch lumber. Other products include woodenware, toys, brushes, 
dowels, clothepins, pallets and crates. Tree chips are used for pulp and paper manufacture, reconstituted 
uses, and fuel. It is commonly used as fireplace and wood stove fuel (Safford et al. 1990).  

5.3.1 Wood Density 

Available data on wood density of white birch are summarized in Table 8. Mean oven-dry densities for 
white birch are quite similar for the different provinces. Singh (1984) reports no significant difference 
among three provinces when all samples along a tree stem are pooled. When the individual wood 
densities from a specific location on a tree stem are analysed, however, the results show that there are no 
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differences among the provinces in the small non-stem samples (small trees), but a significant difference 
for merchantable stem and for stump and breast height samples. The sample consisted of 15 trees per size 
class for the four diameter classes (≤10 cm, 11-20, 21-30, and ≥ 30 cm). The white birch mean oven-dry 
density varied by location from 0.610.62 g/cm3 at the stump, 0.62 g/cm3 at breast height (0.61-0.63 at 
higher locations) and finally 0.57 g/cm3  for the top location (Singh 1984).   

Table 8 Wood density reported for white birch (kg/m3) 

Geographic region Green Air-dry Oven-
dry 

Reference 

White birch Betula papyrifera Marsh 
Quebec - 640* 590 Goulet (1985) summarized in 

Brière (1992) 
Manitoba, New Brunswick & 
Saskatchewan 

506 571 588 Jessome (1977) 

Ontario 539 - - Alemdag (1984) 
Alberta, Manitoba, & Saskatchewan - - 607 Singh (1986) 
British Columbia 519 - - Standish (1983) 
Alberta    605 Singh (1984) 
Saskatchewan   604 Singh (1984) 
Manitoba   610 Singh (1984) 
New Hampshire & Wisconsin, USA 480 550 600 Markwardt & Wilson (1935) 
Wisconsin, USA 517 - - Maeglin (1973) 

Western white birch betula papyrifera var. comutata (reg) Fem. 
British Columbia 508 564 605 Jessome (1977) 

Western white birch betula papyrifera var. neoalaskana (Sarg) Raup. 
Alaska, USA 490 550 590 Markwardt & Wilson (1935) 
Finland 469 - - Uusvaara & Pekkala (1979) 
* at 12% moisture content 
 
5.3.2 Moisture Content 

Available data on the green wood moisture content (MC) of white birch are presented in Table 10.  

Table 9 Green wood moisture content of white birch 

Type of wood Average (%) 
Heartwood 741, 892 
Sapwood 721,2 
Combined 731 
1 Cech and Pfaff (1978) 
2
 FPL 1987 
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5.3.3 Wood Shrinkage and Dimensional Stability 

The radial, tangential and volumetric wood shrinkage values for white birch are shown in Table 11. The 
wood is extremely unstable. The coefficients of dimensional changes in radial (0.00219) and tangential 
(0.00304) directions are among the highest in eastern hardwood species (FPL 1987).  

Table 10 Wood shrinkage of white birch (dried to various moisture contents)  

Percent Moisture Wood shrinkage based on green dimensions (%) 
 Radial Tangential Volumetric 
01 6.3 8.6 16.2 
02 5.2 7.2 13.8 
61 5.0 6.9 13.0 
122 4.4 6.6 10.5 
201 2.1 2.9 5.4 
1 Peck (1957); 
2 Jessome (1977) 

5.3.4 Durability 

White birch is not resistant in situations favourable to decay (FPL 1987; Mullins and McKnight 1981). Its 
heartwood has a moderate to low resistance to decay (Brisbin and Sonderman 1973). In eastern Canada, 
the reported average service life of untreated fence posts is 3.3 years (Krzyzewski et al. 1980). In western 
Canada, however, untreated fence posts are more durable with an average service life of 8.5 years. 

5.3.5 Permeability 

The permeability of wood is an important factor in its preservation, drying and pulping because it is 
indicative of the ease with which fluids can be transported into or out of wood. The wood of white birch 
is classed as moderately permeable (Fortin 1986). The preservative liquids easily penetrate the wood. In 
addition, the wood of white birch is among the easiest species to dry.  

5.3.6 Thermal Properties 

The reported average calorific value of white birch ranges from 18.8 to 20.81 MJ/kg, on the basis of 
oven-dry weight (Kryla 1984). Goulet (1985) (summarized in Brière 1992) reports calorific values of 
22 MJ/kg and 11.5 MJ/kg for oven-dry and green white birch respectively.  

5.3.7 Electrical Properties 

The electrical conductivity of wood doubles for each temperature increase of 10°C. It varies greatly with 
MC, especially below the saturation point. As MC increases from zero to fibre saturation, the electrical 
conductivity increases by 1010 to 1013 times. The logarithm of electrical resistance, log r, (inverse of 
conductivity) is related to the logarithm of MC, logM, (at constant temperature of 25°C) according to Eq. 
1 (Okoh 1976). In white birch, this relationship is shown in Figure 3. The logarithm of resistance parallel 
to the grain is linearly related to the reciprocal of absolute temperature of the specimen. 
og r = A-(BlogM) [1] 
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Figure 3 Relationship between the electrical resistance and the moisture content in birch (Adapted 

from Rasmussen 1951). 
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5.4 Chemical Properties 
The chemical composition of white birch is summarized in Table 11. 

Table 11 Chemical composition of white birch 

Component Clermont & 
Schwartz 
(1951) 

Aung (1955) Sjöström 
(1981) 

Otjen & 
Blanchette 
(1986) 

Springer & 
Zoch 

(1968) 
 Percent (%) 
Lignin 18.5 17.10 21.4 20.2 19.7 
Holocellulose 79.3 80.6 - - - 
Alpha-cellulose 40.97 41.2 39.4 - - 
Hemicellulose 27.25 - - - - 
Polysaccharides: - -  70 - 
Mannose - - 1.4 2.7 1.4 
Xylose - - 29.7 22.7 25.7 
Glucose - - - 44.0 43.6 
Other polysaccharides - - 3.4 - - 
Pentosans 22.0 22.6 - - - 
Acetyl 4.94  - - - 
Methoxyl 5.93  - - 4.5 
Ash 0.29 0.35 - - 0.31 
Total extractives - - 4.6 - - 
Solubility in:    - - 
Alcohol-benzene 2.8 0.09 - - - 
Ether 2.36 0.16 - - - 
1% NaOH 20.1 17.6 - - - 
Hot water 2.71 - - - - 
Cold water 2.02 - - - - 
Uronic anhydride 4.86 - - - 4.5 
 
5.5 Mechanical Properties 
The information available on the mechanical properties of white birch grown in eastern Canada and in the 
United States is summarized in Table 12. Results from a recent thesis on Finnish birches are also included 
for comparison purposes. These values are obtained from small clear wood specimens. Since the strength 
properties of lumber depend on the grade, which is mainly determined by natural defects and 
abnormalities on the piece of lumber, the strength of the clear wood samples are only indicative of the 
actual strength values of lumber. There is currently no data available on the strength properties of white 
birch lumber. From results on other species, we expect the mechanical properties of lumber to be lower 
than those obtained from clear wood samples. 
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Table 12 Mechanical properties of white birch  

Property Jessome (2000) FPL (1987) Markwardt & 
Wilson 
(1935)1 

Heräjärvi (2004)2 

at 12% MC 

 Green Air-
Dry

Green Air-Dry Green Air-
Dry 

B. 
pendula 

B. 
pubescens 

Wood density (kg/m3) 506 571 480 550 490 550 566 538
Static bending - Modulus of 
rupture (MPa) 

47.2 94.8 44.1 84.8 49.0 93.8 113.9 104.1

Static bending - Modulus of 
elasticity (MPa) 

10,000 12,900 8,070 10,960 9,308 13,101 14,800 14,100

Static bending - Work to 
maximum load (kJ/m3) 

101 143 112 110 80 95.8 - -

Impact bending - Stress at 
proportional limit (MPa) 

66.9 89.6 - - - - - -

Impact bending - Modulus of 
elasticity (MPa) 

13,300 17,200 - - - - - -

Impact bending - Work to 
proportional limit (kJ/m3) 

19.1 25.9 - - - - - -

Drop of 22.7 kg hammer at 
complete failure (mm) 

1,070 1,190 1,245 864 - - - -

Compression // to grain -
Stress at propor. limit (MPa) 

11.5 25.6  - -

Compression // to grain - 
Max. crushing strength 
(MPa) 

18.5 44.7 16.3 39.2 20.9 51.4 - -

Compression // to grain - 
Modulus of elasticity (MPa) 

10,300 13,400 - - - - - -

Compression ⊥ to grain - 
Stress at propor. limit (MPa) 

2.47 6.87 1.86 4.14 2.97 5.65 - -

Side hardness - Load (N) 2,760 4,320 2,491 4,048 2,491 3,692 - -
End hardness - Load (N) 2,500 4,350 - - - - - -
Cleavage - splitting strength 
(N/mm width) 

51.1 84.9 - - - - - -

Shear parallel to grain -  
Maximum stress (MPa) 

6.51 11.27 5.79 8.34 6.34 9.65 - -

Tension ⊥ to grain - Max. 
stress (MPa) 

4.26 7.17 2.62 - - - - -

1 Alaska white birch (Betula papyrifera var. neoalaskana) 
2 Finnish white birch, i.e. Betula pendula Roth and Betula pubescens Ehrh (for comparison purposes) 
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A study on Finnish white birches indicates that MOR and MOE increases clearly from the pith towards 
the surface of the tree and decreases slightly from the base to the top of the tree (Heräjärvi 2004). It is 
suggested that based on these differences in strength and stiffness, sorting raw material into different 
grades according to its within-tree origin can be of value.  

5.6 Woodworking Properties 
White birch lumber dries without difficulty. The wood is reported to be among the easiest timbers to dry. 
For 4/4 lumber, drying takes about four days with an appropriate schedule (Fortin 1986; Hyvarinen 1968; 
Woods of the World 1996). The wood seasons satisfactorily, with relatively high shrinkage (Mullins and 
McKnight 1981).  

White birch wood is classified as difficult to penetrate by the thermal process (Krzyzewski et al. 1980). In 
addition, its heartwood is reported to be fairly difficult to treat with liquids (Woods of the World 1996). 

Machining properties of white birch are rated as average but depends on the machining operation 
involved. Planing properties of white birch are reported to be poor to fair, and the wood tends to chip and 
tear. The turning qualities are rated as excellent. The wood is reported to respond poorly to moulding 
operations, and surfaces tend to be rough. It is reported to bore very well, and bored holes are generally 
smooth and uniform in size. Mortising qualities are rated as very good. Sanding properties are relatively 
poor since smooth surfaces are reported to be difficult to achieve. Nail and screw holding abilities are 
rated as good. Gluing and finishing properties were also good (Woods of the World 1996). 

5.7 Particular Features of the White Birch Resource 
The most prominent features of white birch identified in the literature are summarized below, from forest 
to end-uses. White birch trees are reported to be vulnerable to partial cutting and release. These harvesting 
methods after 50 years lead to progressive degradation of the white birch trees, along with a substantial 
reduction in stem quality. Since white birch grows predominantly in mixed stands, often in association 
with coniferous trees, better planning and synchronization of harvesting operations could prevent loss in 
quality (Pin 1998). 

Once harvested, white birch logs are more prone to discoloration than yellow birch and sugar maple, 
especially if trees are harvested during the sap period (May to September)(Pin 1998). This phenomenon is 
thought to be responsible for about 25% of the volume losses during that period. However, it is possible 
to adapt wood supply routines and process the logs shortly after harvesting, i.e. within 1 to 2 weeks (Pin 
1998). If time between harvesting and processing is a constraint, discoloration can be prevented by 
sprinkling or submerging the white birch logs in water. 

Since white birch stems are often curvy, the use of optimized bucking could minimize the negative impact 
of the resource on the sawmilling process and optimize wood value (Brière 1992).  

As regards wood utilisation, Brière (1992) describes 3 factors that might limit the use of white birch: 
heartwood coloration, presence of small knots and bark inclusions. The heartwood coloration gives a red 
color to the wood and is associated with the initial steps in wood degradation. However, this is mainly 
found in large logs. The high frequency of small knots and bark inclusion is closely related to the small 
diameter of white birch trees and may limit its use since the industry seeks defect-free wood. However, 
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these defects are not associated exclusively with white birch; they are also found in other hardwood 
species. 

5.8 Variation in Wood Properties 
5.8.1 Genetic and Environmental Variations 

There is no information available on the genetic variation of wood properties in white birch. However, 
growth rate, stem form characteristics and borer resistance were under genetic control (Richard and 
Eckert 1981; Miller et al. 1991). Selection for these characteristics is therefore possible. 

Results on the impact of site quality, soil and climate on wood properties are quite controversial. In a 
survey of Wisconsin hardwoods, Maeglin (1973) reported little variations in the average wood density of 
white birch grown in four different geographic regions. The wood density ranged from 512 to 524 kg/m3.  

Tree-to-tree variation is the most important source of variation in wood properties. Wood density in white 
birch grown in Wisconsin, for example, varied from 392 to 653 kg/m3 (Maeglin 1973). 

5.8.2 Variation in Silvicultural Practices 

For white birch, there is no information available on the impact of silvicultural practices on wood quality 
and value. The available reports dealt mainly with the impact of these practices on growth attributes as 
discussed above (Section 4.2).  

5.8.3 Within-Tree Variation 

The within-ring variation of wood density in white birch was reported by Cown and Parker (1978). The 
ring density is moderate (average = 490 kg/m3) and relatively uniform. The minimum density was 450 
kg/m3 compared to 580 kg/m3 for maximum density. The transition from earlywood to latewood is 
gradual. The intra-ring variation of wood density is due to cell wall thickness and vessel diameter 
variations. However, there is no available information on within-ring variations of fibre and vessel 
dimensions in white birch.  

Wood density in white birch increased from pith to bark (Cown and Parker 1978). In the initial 10 years, 
wood density was almost constant then tended to increase steadily. This is a Type 1 variation (Panshin 
and de Zeeuw 1980). In terms of axial variation, wood density was constant over tree height (Singh 
1986). However, Krames and Krenn (1986) reported that the wood density was high near the base of the 
tree, decreased slightly to reach a minimum at mid-height, then increased upward.  

5.8.4 Relationship between Growth Rate and Wood Quality 

There is limited information on the relationship between growth rate and wood density in white birch. A 
study by Maeglin (1973) showed an insignificant relationship. Similarly, Velling (1983) reported no 
unfavourable relationship between growth rate and wood density in European white birch (Betula 
pendula). 
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6 Processing 
6.1 Primary Processing 
6.1.1 Sawing 

A large proportion of the white birch trees harvested in eastern Canada and in the north-eastern United 
States is converted into solid wood products, principally lumber. White birch transformation is relatively 
easy but slightly more difficult than softwoods, since processing is based on appearance. Hardwood 
processing speeds are generally slower than the speed at which producing eastern softwoods are 
processed (Ménard 1995). Production steps include: bucking, debarking, sawing, re-sawing, edging, 
trimming and sorting (according to dimension and quality). White birch may be processed according to 
four different log breakdown patterns: live sawing, cant sawing, flat sawing and full quarter-sawing. 
White birch products include lumber, dimension lumber and millwork. 

The four hardwood species that are mostly used in the production of lumber in the province of Quebec are 
sugar maple, yellow birch, oak and white birch as shown in Figure 4 (MRNFP 2001). Between 1990 and 
2001, the consumption of hardwood timber by the sawmill industry has more than doubled in Quebec. In 
fact, consumption increased 133%, from 1.3 million m3 to about 3.1 million m3 during that period 
(MRNFP 2003). In 2001, consumption of hardwood lumber by the furniture industry in Quebec was 
estimated at 322,346 to 385,948 m3 (123,979,230 to 148,441,730 fbm). 

0
5

10
15
20
25
30
35
40
45
50

1996 1997 1998 1999 2000 2001

R
el

at
iv

e 
fre

qu
en

cy
 (%

)

Sugar maple

Yellow birch

Oak

White birch

Other
hardwoods
Ash

Beech

Basswood

 
Figure 4 Relative frequency of hardwood lumber species produced in Quebec 

Source: MRNFP, Direction du développement de l’industrie des produits forestiers, June 2001. 

A recent study compares parts distribution for white birch lumber sawn from conventional-length and 
short-length logs (Clément et al. 2004). Select, No. 1 Common, and No. 2A Common white birch lumber 
were simulation-processed using both rip-first and crosscut-first processing methods with a typical panel-
industry cutting order. A white birch database was developed and used to simulate crosscut-first and rip-
first rough mills and determine the effects of the species’ physio-morphological characteristics on yield.  
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The simulations show that conventional-length lumber offers the greatest production flexibility because it 
allows for the production of long and wide components. These components can be broken down into 
combinations of shorter length parts. Lumber from short-log sawmills produces a greater variety of 
components so as to maximize part yield from the lumber.  

Correspondence analysis determined that lumber grade and processing method are the two variables that 
account for most of the variability in component production. Overall lumber type (from conventional-
versus short-log sawmills) contributed less than the other sources of variability in the model. When 
component distributions were analyzed on a per-grade basis, lumber type was more important than 
process choice in explaining component variability, for the highest and lowest grade lumber.  For No. 1 
Common lumber, the process accounted for relatively more of the variability than in the other grades 
(Clément et al. 2004). 

6.1.2 System 6 

Developed in the seventies in United States, System 6 is a transformation concept that adapts the process 
for lower grade logs (Pin 1998). It is geared specifically to produce blank and eliminates the production of 
grade lumber as an intermediate step (Obst 1982). This relatively simple process begins by sawing logs to 
fixed dimensions boards which are then dried. Unacceptable characteristics are eliminated and boards are 
cut to standard dimensions. The components can be glued into panels of established dimensions. This 
concept makes it possible to transform unusable logs into valuable furniture components and panels, 
otherwise the resources would be used to produce fire logs, particle board or charcoal. 

6.1.3 Quality and Grades 

Achieving maximum hardwood lumber value depends on optimal balance between volume and grade. 
Many elements affect hardwood lumber value including sawing strategy and conversion, operator skill, 
wood characteristics, log shape and size. Edging and trimming have the greatest controllable effects on 
hardwood lumber grade. Optimum edging and trimming showed potential to improve hardwood grades 
by over 20% (Kline et al. 1993). These two operations depend on the quality of the raw material, and the 
operator’s skills and knowledge of hardwood grading rules.  

White birch lumber is sold by grade and volume. The standard grades for hardwood lumber used in 
Canada and the United States are from the National Hardwood Lumber Association (NHLA 1996). 
Although these grades vary slightly among species, the basic grades are: FAS, FAS1F, Selects, No. 1 
common, No. 2A common, No. 2B common, No. 3A common, and No. 3B common (Table 13). Different 
dimension restrictions are applied to each grade.  
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Table 13 Lumber grade definitions and requirements (NHLA 1996) 

Grade  Significance Minimum 
dimensions 

Cutting 
size 

Number of 
cuttings 
allowed 

Minimum 
area of 
clear 

cutting 

FAS (1sts 
& 2nds) 

FAS is the highest grade. It provides users 
with long, wide, clear cuttings for high 
quality furniture, interior joinery and solid 
wood mouldings. 

6" x 8' 4" x 5' 
or 

3" x 7' 

SM/4 83% 

FAS 1F Established using both faces of the board. 
The best face must meet the requirements 
for FAS; the reverse side must grade as No. 
1. It is immediately under FAS in value and 
quality. Generally, grouped with FAS and 
sold as Face & Better. 

6" x 8' 4" x 5' 
or 

 3" x 7'

SM/4 83%  
at one face 

Selects The same grade as FAS 1F, except for 
minimum width and length. 

4"x6' 4" x 5' 
or  

3" x 7' 

SM/4 83%  
at one face 

No. 1 
Common 

It provides the user with clear cuttings of 
medium length and width, which are best 
suited for furniture, cabinets and a 
multitude of solid wood manufactured 
products. 

3"x4' 4" x 2' 
or  

3" x 3' 

(SM+1)/3 67% 

No. 2A & 
2B 
Common 

Provides users with short, narrow, clear 
cuttings economically priced, for use in 
unexposed furniture frames, picture frames, 
cabinet rails and frames, parquet or strip 
flooring, and many other small solid wood 
components. The No. 2A grade includes a 
range of boards, which will yield from 50% 
to 66% clear wood in cuttings at least 3" 
wide by 2ft long. This grade is included in 
the general classification of No. 2A 
Common, but it should be specified if clear 
cuttings are required. 

3"x4' 3" x 2' SM/2  
(Not over 

7) 

50% 

No. 3A 
Common 

3"x4' 3" x 2' No limit 33% 

No. 3B 
Common 

Although this grade is considered 
practically cull lumber for furniture use, 
some No. 3A of high value species, such as 
oak and hard maple is used in furniture 
plants. The grade does find wide use for 
flooring, containers, pallets, etc. 

3"x4' 1-1/2"x 
2' 

No limit 25% 
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Birch lumber is not selected for colour unless it is specified. Warp, especially crook, is a major obstacle to 
the commercial use of white birch lumber for structural purposes (Erickson et al. 1986). Conventional 
sawing methods may lead to a high percent reject (24%). The application of the Saw-Dry-Rip (SDR) 
process to white birch significantly reduced crook in kiln-dried studs (Erickson et al. 1986; Maeglin and 
Boone 1981). 

In Canada, the National Lumber Grading Association (NLGA) rules apply for birch dimension lumber 
since this species belongs to the Northern species group. However, in the United States, the structural 
design values for white birch should not be mixed with those of the Northern species (NLGA 1996). 
Lately, some efforts have been put toward the production of hardwood machine stress rated lumber. 
Green et al. (1994) demonstrated that MSR lumber could be produced from red oak. A machine vision 
system to automatically grade hardwood lumber has been developed (Conners et al. 1990). 

Dimension lumber and millwork are respectively timber cut to specified widths, thicknesses and lengths 
for use in the building industry and for prefabricated joinery (doors, windows, panels, stairs), which is 
made and partly assembled at the mill. These products are both made on the basis of a supplier consumer 
agreement. This “product-based” production for “home grades” specified by the client is more and more 
prevalent in the case of white birch. The reason for this is that white birch lumber is often disadvantaged 
by the NLGA rules owing to its inherent characteristics (smaller and curvier logs) (Beaulieu 2004, pers. 
comm.). 

6.1.4 Drying 

Birch lumber could be dried by conventional schedules (Table 14), high temperature schedules 
(Table 15), dehumidification, and air drying. High temperature drying schedules significantly reduced the 
drying time compared to conventional schedules (Larson et al. 1986). The drying method did not have 
any significant effect on warp in studs (Erickson et al. 1986). Although wood shrinkage is high, the 
tendency of white birch to warp is only moderate. Extractives in white birch were reported to cause 
brownish chemical stains (Woods of the World 1996). 
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Table 14 Conventional kiln-dry schedules for white birch lumber (Boone et al. 1993) 

Step  Temperature (ºF/ ºC)   
 

Moisture 
content (%)  Dry-bulb Wet-bulb 

Equilibrium moisture 
content 
(%) 

 
Relative 
humidity (%) 

   Thickness : 4/4 5/4 6/4 
1 Above 40  140/60 133/56 14.2  82 
2 40 to 35  140/60 130/54.5 12.0  75 
3 35 to 30  140/60 125/51.5 9.6  64 
4 30 to25  150/65.5 125/51.5 6.8  49 
5 25 to 20  160/71 120/49 4.5  31 
6 20 to 15  170/76.5 120/49 3.5  24 
7 15 to final  180/82 130/54.4 3.5  26 
   Thickness: 8/4 
1 Above 40  130/54.5 125/51.5 16.2  86 
2 40 to 35  130/54.5 123/50.5 14.3  81 
3 35 to 30  130/54.5 119/11.5 11.5  71 
4 30 to25  140/60 121/49.5 8.3  57 
5 25 to 20  150/65.5 115/46.0 5.0  34 
6 20 to 15  160/71 110/43.5 3.4  21 
7 15 to final  180/82 130/54.4 3.5  26 

 
Table 15 High-temperature drying schedule for white birch studs (Larson et al. 1986). 

Step  Temperature (º F/ º C)   
  Dry-bulb Wet-bulb  

Equilibrium moisture 
 content (%)   

Time (hr) 

  High temperature drying 
1  240/115.5 190/87.5  3.5  25 
2  220/104.560 175/80  3.5  48 
3  205/96 160/71  3.5  66 
  Equalizing 
1  190/87.5 178/81  10  43 
2  190/87.5 178/81  10  96 
3  190/87.5 178/81  10  96 

 
6.2 Secondary Processing  
Secondary processing consists in preparing wood components for eventual use in final products. 
Preparation of white birch components or components from any other species can be done through 
numerous transformations such as machining, gluing, finish surfacing, trimming and edging.  
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6.2.1 Machining 

The machining properties of white birch wood are summarized in Table 16. Torn grain, fuzzy grain (Lihra 
and Ganev 1999) and chipped grain (Woods of the World 1996) were the typical defects encountered in 
white birch planing. A reduced cutting angle of 20 to 25 percent has been recommended for best results 
(Woods of the World 1996). The best cutting angle was 20° and the number of knife marks per inch was 
16 (Lihra and Ganev 1999). 

Resistance to splitting in nailing operations is reported to be good but pre-drilling is recommended during 
hand nailing. Nail-holding properties are rated as very good. The material holds screws very well but pre-
drilling is also suggested during screwing to prevent splitting (Woods of the World 1996). The maximum 
nail retention force in white birch was 320 N compared with 490 N in yellow birch and 260 N in black 
spruce (Lihra and Ganev 1999). The average screw retention force in white birch (3230 N) was lower 
than that of yellow birch (4290) but much higher than those of eastern softwoods. The western white 
birch had the highest screw and nail withdrawal forces among western Hardwoods (Williams and Morris 
1998). 

Table 16 Wood machining and related properties of white birch. 

Property Cantin (1967) FPL 
(1987) 

Williams & 
Morris (1998)1 

Lihra & Ganev 
(1999) 

 (%) 
Turning (Good to excellent pieces) 91 73 98-100 100 
Shaping (Good to excellent pieces) 88 22 96 74 
Boring (Good to excellent pieces) 96 - 92 88-98 
Planing (Defect free) 58 - 80 10 
Mortising (Fair to excellent pieces) 89 - 64-100 66 
Sanding (Defect free) - - 98 8 
Mortising (Fair to excellent pieces) 89 - 64-100 66 
Screw retention force (N) - - 3215 3230 
End nail retention force (N) - - 671 320 

1 Western white birch 

6.2.2 Gluing 

Under properly controlled conditions, white birch was reported to bond without difficulty and the joints 
produced are joints of good strength (FPL 1987; Woods of the World 1996). Darker coloured glues are 
reported to produce conspicuous glue lines because the wood is light in colour and also porous. In 
Quebec, very few furniture manufacturers use jointing and gluing techniques to produce larger pieces of 
hardwood. These techniques are more widely used in Asia and Europe (MRNFP 2003). 

6.2.3 Finish Surfacing 

In terms of polishing, white birch is reported to polish well without grain filling (Woods of the World 
1996). White birch takes paints and varnishes well. Dyes and clear stains are preferable to heavily 
pigmented finishes which tend to give the wood a muddy appearance. Surface scratching is reported to be 
a common problem in birch finishing (Woods of the World 1996). 



Towards an Increased and Optimized Utilization of White Birch Across Canada – Literature Review and Recommendations for Future Research 

 
 
 

 
 

 

 26 of 48 

 

6.2.4 Trimming and Edging 

Trimming and edging are done to eliminate unacceptable characteristics in wood. No specific equipment 
needs to be used for white birch transformation. The sequence of the operations depends on the wood 
supply, the final product, the mill layout and the equipment capacity. 

6.3 Processing for Veneer and Composites 
6.3.1 Veneer 

Veneer logs have to meet specific quality requirements such as log size (Hyvarinen 1968). All veneer 
grade logs should have at least 12 inches in diameter and at least 8 feet and 6 inches in length (Peterson 
1965). The best large-size quality white birch trees are suitable for veneer production. They could be 
peeled by the Rotary, Quarter Slicing, Plain Slicing, Half-Round Slicing, or by Lengthwise Slicing 
cutting methods. 

Birch veneer dries as fast or faster than any other hardwood species. Straight-grained birch dries flat, 
while curly or irregular grained veneer may buckle. White sapwood veneer may be stained by an 
oxidation stain if the veneer is kept in wet stacks for a time prior to drying. This oxidation stain can be 
reduced by heating the woods properly, which tends to inactivate the enzyme that causes the stain, and 
secondly by drying the veneer as soon as possible after it is cut (Lutz 1972). 

For plywood, white birch logs are apparently low in quality to be successfully used as a main raw 
material in a typical hardwood plywood plant (Lutz 1972). Plywood from birch wood includes mainly 
panel products constructed with veneer and it could include panel core material made from lumber, MDF 
or particleboard. 

Laminates made with B.C. white birch showed the highest average shear block strength (2253 psi) and the 
lowest average percent wood failure (68%) of the seven B.C. species compared. They did not meet the 
ASTM-D-2559 wood failure requirement of 75% (Troughton and Andersen 2001). 

6.3.2 Composites 

White birch wood could be processed to produce any composite product. However, its relatively high 
density makes it more difficult to produce fibres, flakes, particles or strands than other common 
composite hardwoods such as poplars. It will result in higher fibre, flakes, particles or strand densities, 
and at a given board density, lower compaction ratios. This will lead to poor contact and bonding in the 
board and therefore lower strength properties. Consequently, birch wood is not a major raw material for 
composites in eastern Canada. Only low grade logs or saw mill residues are used for the manufacture of 
OSB, waferboard, flakeboard and particleboard (Au and Gertjejansen 1989; Steiner and Xu 1995, Chen et 
al. 1992; Krames and Krenn 1986) alone or in a mixture with other species (Gertjejansen et al. 1973; 
Panning and Gertjejansen 1985; Gertjejansen and Hedquist 1982). 

Three layer waferboards were produced from white birch grown in Newfoundland and compared to black 
spruce and balsam fir. A pure white birch core was observed to cause several problems. It reduces the 
MOR and there was a substantial reduction in the internal bond. The problem appears to be one of 
compatibility between the face layers and the core. Also, the linear expansion for the white birch layered 
boards - as measured by the 24-hour cold water soak method - was 3 to 4 times larger than for regular 
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trembling aspen and softwood single species waferboards. The bending strength properties for the white 
birch panels were significantly lower than for black spruce and balsam fir. The strength properties of the 
mixed species waferboards were found to decrease as the amount of white birch increased (Shen and 
Shields 1980).  

White birch was mixed to aspen to produce oriented strandboards (OSB), and the influence of wafer 
geometry tested. For the internal bond (IB) and thickness swelling, thin-wide birch core strands and 
wafers were statistically superior to the all-aspen panels, with the exception of the OSB IBs (Chen et al. 
1992). Another study reports that the utilization of white birch for strandboard production is limited to a 
large extent by the ability to produce panels with good bending strength and stiffness. The potential 
utilization of white birch may therefore be more significant if it is used as a core furnish in 3-layer boards 
(Brunette 1992). 

6.4 Processing for Posts and Poles 
The information available on the treatability of white birch roundwood with various processes is shown in 
Table 17. The white birch wood is classified as difficult to penetrate by the thermal process (Krzyzewski 
et al. 1980). In addition, its heartwood is reported to be fairly difficult to treat with liquids (Woods of the 
World 1996). 
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Table 17 Treatability of white birch wood (Krzyzewski et al. 1980) 

Preservative treatment Retention 
(kg/m3) 

Penetration 
(mm) 

Service life 
(year) 

Brush process 
Creosote (brush process) 21.5 - 11.4 
5% penta/pole Oil 13.0 - 8.8 
2% copper naphthenate/pole oil 10.6  5.6 
Carbolineum 14.4 - 8.9 

Cold soaking process 
Fuel oil 135.2  14.7 
2% copper naphthenate/fuel oil 1.49 - 16.9 
4% penta/85% fuel oil/15% creosote 4.49 - 31.2 
85% waste crankcase oil/15% creosote 56.2 - 8.2 
4% penta/85% waste crankcase oil/15% Creosote 2.56 - 16.6 
2% copper naphthenate/waste crankase oil 0.80  10.3 
1% penta/0.5% copper naphthenate/ 96.5 parts fuel 
oil/3.5 parts creosote 

1.92 - 29.8 

1% penta/0.5 % copper naphthenate/89 parts waste 
crankase oil/11 parts Creosote 

- - 12.9 

Sap displacement process 
Chromated zinc chloride 6.57-19.4 - 5.3-13 
Copper sulphate 19.2-30.4 - 26-26.6 
Copperized chromated zinc chloride 17.6 - 25 
Osmomar fluor chrome arsenate, phenol Type B 19.7 - 15.3 
Tanalith fluor chrome arsenate, phenol Type A 10.9 - 20.6 
Celcur acid copper chromate 12.3 - 22.9 
Bolit (proprietary preservative) 7.5-8.2 - 11.3-15.7 

Diffusion process 
Osmomar 4  8.1 
OSFPM - - 7.4-10.8 

Thermal process 
Creosote  72  32 

Pressure process 
Green salt 8.3-15.2 - 28.5-29 
 
The performance of CCA fixation in wood blocks (19 mm cubes) of seven North American hardwoods 
has been tested (Stevanovic-Janezic et al. 2000). On the basis of CCA fixation results, white birch showed 
an intermediate rate of fixation of 3 weeks, which is comparable to that of red pine. 

Stakes of untreated and CCA-treated white birch and southern yellow pine were treated with CCA at 
room temperature and by steaming. These were then tested in a fungus cellar (soft rot) designed to 
simulate field conditions (Preston and McKaig 1983). Temperature and rate of fixation had no apparent 
effect on the performance of treated pine stakes, but treated white birch stakes subjected to accelerated 
fixation at elevated temperature performed poorly compared with stakes fixed at ambient temperature. 
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6.5 Processing for Pulp and Paper 
White birch wood may be pulped practically by all commercial pulping processes (Isenberg 1981). The 
kraft process easily pulps white birch with normal yield about 50% (Horn 1978; Hyvarinen 1968; 
Gurnagul et al. 1990) and up to 58.8% (Hunt and Hatton 1987). Kraft pulps from this species seem to 
have the best overall strength properties of any hardwood. The difference in strength properties was 
explained by the difference in fibre morphology (Gurnagul et al. 1990; Horn 1978). The kraft pulp of 
white birch was equivalent to 75% that of spruce, except for folding endurance (Hyvarinen 1968). The 
pulp is easily bleached (Aung 1955).  

White birch wood is readily reduced by the sulphite process. The yield is normal (46%), and the pulp is 
easily bleached despite its poor colour. The pulp is considered to be the equal of hemlock sulphite pulp in 
strength (Hyvarinen 1968). Pulps from this process approach the softwood sulphite pulps having 75% of 
the burst and 90% of the tear strength of spruce (Isenberg 1981). White birch is somewhat difficult to 
pulp with the soda process. The yield is normal (42%) and the pulp is fairly easy to bleach (Hyvarinen 
1968). 

White birch is readily pulped by mechanical processes (Hyvarinen 1968; Isenberg 1981; Lee et al. 1990; 
Koran 1995). Energy consumption in white birch grinding is low. The pulp is short in fibre length and 
low in strength but the yield is typically very high (93%). It has a pinkish tinge despite light colour 
(Hyvarinen 1968). In mixture with softwoods, it is suitable for manufacture of a variety of products. 
However, pulp strength was lower when more than 10% of the groundwood furnish was birch. Printing 
papers were satisfactory with up to 20% of birch groundwood (Isenberg 1981). Treatment with NaOH and 
Na2SO3 improved the strength properties of birch refiner groundwood (Allan et al. 1968). Chemi-
groundwood birch pulp is high in yield (80-95%) but moderately low in strength. It is usually blended 
with softwood groundwood to make newsprint (Hyvarinen 1968). 

White birch wood is readily pulped by the thermomechanical (TMP) process (Koran 1988, 1995; Valade 
et al. 1993). The yield is very high reaching up to 96%. However, birch TMP yielded significantly lower 
strength properties than the spruce/fir furnish and this was attributed to the morphological differences 
between softwoods and hardwoods (Koran 1995). Treating birch thermomechanical pulp with chemicals 
such sodium sulphite highly improved the strength of these pulps (Koran 1988). A partial replacement of 
softwood TMP by birch TMP of up to 20 to 30% could reduce the energy requirements and improve pulp 
quality (Valade et al. 1992). 

White birch was pulped easily by the chemi-thermomechanical (CTMP) process either alone or in mixture 
with other hardwoods and softwoods (Law et al. 1984, 1986; Prusas et al. 1987; Valade et al. 1992, 
1993). The yield was normal and depended on the cooking conditions. Partial substitution of birch in 
aspen CTMP furnishes reduced the refining energy and improved the pulp optical and mechanical 
properties. Bleaching response improved by the presence of birch and the properties of this mixture were 
comparable to those of aspen bleached CTMP (Valade et al. 1992). The quality of mixtures of aspen and 
white birch pulps was not affected by a proportion of white birch up to 50% (Law et al. 1984). A partial 
replacement of softwoods by birch of up to 20 to 30% reduced the refining energy and improved pulp 
quality. The perception of the adverse effect of hardwood on the average fibre length of a softwood 
CTMP was unsubstantiated (Valade et al. 1993). Thus, birch CTMP is suitable for partial replacement of 
the chemical softwood pulp component without lowering paper properties (Law et al. 1984). 
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White birch wood was pulped easily by both sodium sulphite and sodium bisulphite. The yield ranged 
from 70 to 80% depending on pulping conditions (Husband 1953, 1955, 1957). However, the pulps are 
relatively low in strength (Aung 1955). The neutral sulphite semichemical pulp is bright and strong 
(Hyvarinen 1968). The yield is normal ranging from 60 to 80%. It can be used as a substitute for chemical 
pulps in newsprint and other groundwood papers. For example, newsprint has been made with 20-60% 
birch sulphite semichemical pulp with varying amounts of spruce and birch groundwood (Aung 1955). 

7 End Uses 
7.1 Lumber and Solid Wood Products 
Factory-grade birch logs are mainly used for lumber, much of which is manufactured into variety of 
products. The highest grades are used to manufacture components for furniture, flooring and millwork. 
The lowest grades are used to manufacture boxes, crates and other containers. The uses of various lumber 
grades are presented in Table 18. 

Birch logs are rarely processed for dimension lumber used in construction and structural purposes. Should 
demand require, white birch (a low value species for construction) could be processed into warp-free 
studs (Kock 1985). Sawing birch using the Saw-Dry-Rip process reduced warp considerably and was 
found suitable for stud production (Erickson et al. 1986).  

Table 18 A few uses of various grades of birch lumber 

Grade Examples of uses 

Selects and better Furniture, stairs, interior joinery, moulding 

No. 1 Common Furniture, cabinets and solid wood paneling 

No. 2 Common Flooring, furniture frames, picture frames, bed frames, cabinet frames and small 
solid wood components 

Lower grades Rustic flooring, truck flooring, frame stock 
 
Components include almost any cut-to-size wood piece, usually in the kiln-dried condition, produced for 
resale to manufacturers. The term is principally used in reference to furniture or flooring components, 
handle blanks and squares or rounds. There are three classes of components: 1) rough components 
consisting of blanks sawed and ripped to specific sizes and possibly planed on one side to eliminate 
excessive thickness variation; 2) semi-finished components, which are rough components that undergo 
further processing by edge- or face-gluing, surfacing, moulding, tenoning, boring, sanding or other 
machining. Such stock is not, however, completely fabricated and ready for assembly; 3) finished 
components are completely machined or fabricated and customers except no additional machining, only 
light sanding. 

7.1.1 Millwork 

Birch wood might be processed to manufacture doors, windows, stair parts, blinds, mouldings, picture 
frame material and assorted trim. The scarcity of clear hardwood lumber in lengths and widths 
traditionally used for hardwood millwork has sharply restricted its use in residences. Pre-finished, tongue-
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and-groove, end matched panelling of thin solid hardwood is still sold commercially, but the competition 
from plywood is intense (Koch 1985). Various ideas have been advanced to utilize low-grade hardwood 
logs for panelling, but few have proven commercially successful. Among these ideas, end-jointing 
hardwood lumber in a sine-wave pattern is stable and virtually undetectable by most people if grain 
patterns are matched. This end-matching technology shows promise for utilization of short clear cuttings 
in high quality millwork (Gatchell et al. 1977; Gatchell and Peters 1981; Coleman 1977). Although these 
joints are not structural, they are best suited for applications in panels (Koch 1985).  

7.1.2 Furniture 

The furniture industry is the largest user of hardwood lumber in Canada. Furniture products made from 
white birch include bedroom suites, dining-room furniture; kitchen cabinets; living room suites; office 
furniture; desks; chairs; tables; radio, stereo, and TV cabinets; wardrobes; etc. The birch wood is also 
suitable for utility furniture, furniture components squares or stock. Despite the fact that white birch has 
lower strength and hardness than yellow birch, furniture manufacturers do not discriminate against it; they 
even prefer it because of its natural finish. 

In the past, white and yellow birches were highly favoured species for turned pieces owing to their high 
turning qualities. However, developments in turning technology and decreased demand for turning 
products for furniture make the importance of birch for this use marginal. 

7.1.3 Flooring 

In the literature, white birch is considered of marginal use in the flooring industry mainly because of its 
low hardness values. Despite this fact, floor and parquet producers do not hesitate to use small 
proportions (4% or less) of white birch in combination with yellow birch as a raw material. This practice 
does not have a negative effect on the sale price (Brière 1992). In recent years, some industry players, 
particularly in the province of Quebec, have specialized in the production of floors (and other products) 
made with 100% white birch and have experienced economic growth (Beaulieu 2004, pers. comm.). 
These industry pioneers illustrate the feasibility of sawing white birch at a larger scale than it is done 
today. However, the viability of the industry partly relies on the development of sawing technologies that 
are specifically adapted to the white birch resource. The integration of modern process technologies at all 
levels in the wood chain is important to the success of this industry.  

In Quebec, a methodology has been developed to determine the performance of engineered wood flooring 
(Blanchet et al. 2003). In the study, constructions made with a white birch core layer showed a 10 to 40% 
lower cupping distortion than those made with a black spruce core. Blanchet, a research scientist at 
Forintek Canada Corp., mentions that some flooring producers are commercializing a massive white birch 
product, while others facing a shortage of yellow birch supply integrate both species in their products 
(pers. comm.). 

Above all technical data, there are also other factors that may influence consumer preference for wood 
flooring. For example, Scots pine and Norway spruce, which are the dominant species available in 
Sweden, are commonly used for flooring, despite the fact that these two softwoods are much softer and 
weaker than white birch. This illustrates the extent to which traditions and availability of wood resources 
in the country and on the marketplace play an important role in the wood products chosen by consumers. 
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7.1.4 Pallets and Containers 

The low lumber grades and dimension stocks of white birch are used to manufacture pallets, boxes, 
crates, packaging cases and other types of containers. In the pallet industry, the hardwood species are 
grouped based on wood density. The low density woods such as poplars and basswood belong to the 
class A. The white birch and medium density species belong to the class B. Dense species belong to the 
class C (Kock 1985). 

7.2 Veneer 
White birch is an important veneer species in eastern Canada and in the United States, with a range of 
veneer uses. Clear veneer is used for doors, kitchen cabinets, furniture and pre-finished wall panelling. 
Part of white birch veneer is also used for plywood. White birch is an attractive resource for veneer 
speciality items including ice cream sticks, picnic spoons, tongue depressors, and toothpicks. It is well 
suited for these products because it has a unique texture, a smooth white appearance and no odour or taste 
(Brisbin and Sonderman 1973). 

7.3 Treated Wood Products 
If treated properly, white birch logs and lumber might be suitable for a variety of products. These include 
railroad crossties, highway posts, fence posts, poles and piling (Brisbin and Sonderman 1973; Hyvarinen 
1968). Treating wood composite products also makes them suitable for a variety of uses as discussed 
above. 

7.4 Pulp and Paper 
The pulp and paper products that could be made from white birch wood alone or in combination with 
other species are shown in Table 19. 

Table 19 Pulping processes and their products 

Pulping process  Product 
Stone groundwood (SGW)  Newsprint, supercalendered paper, coated paper 
Thermomechanical (TMP) Newsprint, calendered paper, coated paper 
Chemithermomechanical (CTMP) Newsprint, substitute kraft pulp for printing writing papers 
Chemimechanical pulping (CMP) Newsprint, coated and uncoated papers 
Acid sulphite  Paperboard and corrugated and double corrugated boards 
Sulphite  Paperboard, corrugating paperboard, absorbent tissue, book, 

speciality papers and dissolving pulp.  
Kraft  Paperboard, coated paper, tissues paper, Crystal paper, etc.  

 
7.5 Other Uses 
White birch wood is suitable for a variety of secondary products including carved articles, musical 
instruments (piano keys, pianos, violin, xylophones, violin bows and sounding boards) (Woods of the 
World 1996). A considerable amount of white birch is used for miscellaneous turning products, including 
toys, bobbins, clothes pins, spools, broom handles, chair rounds, shoe shanks and pegs, dowels, mop 
handles and shuttles (Hyvarinen 1968). 
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The wood of white birch is also used to make pellets and has potential in the production of energy 
chemicals such as ethanol, methanol, furfural and glycerol. Charcoal for the barbecue and high grade 
carbon can also be produced. 

The bark of white birch is suitable for energy use because of its structure and its higher heating value. 
Native Americans made white birch bark into baskets, storage containers, mats, baby carriers, moose and 
bird calls, torches, household utensils, canoes and wigwam coverings. Birch bark was also used to make 
hunting and fishing gear; musical instruments, decorative fans, and even children's sleds and other toys. 
Birch bark designs were also used in beadwork. More recent decorative arts, such as splint basket 
decoration, draw upon many patterns developed in birch bark. 

8 Market Studies on White Birch 
White birch marketing opportunities have rarely been the specific subject of market studies. This section 
summarizes, primarily in chronological order, what was found in the literature concerning white birch 
wood supply, and primary and secondary transformation.  

A market study on hardwood uses was conducted to identify business opportunities and evaluate 
knowledge of the white birch species (Guay 1999). Canada and eastern United-States were surveyed, 
particularly manufacturers of furniture, kitchen cabinets and stairs. A total of 49 companies were 
interviewed. Among the furniture manufacturers, none of the American companies used white birch, and 
58% of them had not even heard of the species. White birch represented 8.3% of the wood supply of 
Canadian furniture manufacturers and all of them had heard of the species. In the cabinet industry, 72% of 
the combined American and Canadian manufacturers knew of white birch. Among stairs manufacturers, 
75% of the combined American and Canadian companies knew of white birch. The study concluded that 
a public awareness campaign was needed. 

Industry Canada (IC) has identified the drivers in hardwood consumption (Anonymous 2002). Industry 
growth will be affected by the industry’s ability to access dynamic markets worldwide and its flexibility 
in responding to fast-changing market demand. IC reports that most of the growth potential in hardwood 
processing lies in the use of alternative species. White birch is certainly the one species with the most 
potential, being widely distributed from Newfoundland to British Columbia and available in large 
volumes on a sustainable basis. Another driving force of development is the ability to develop alternative 
products from lower grade lumber, either through technology or through marketing and design. 

A study conducted in Saskatchewan revealed that demand for specialty lumber products has clearly 
demonstrated an opportunity for potential hardwood producers to develop a market niche. There is a 
demand for specialty hardwood lumber and high value-added specialty products from white birch and/or 
aspen (Love 1989). The study reports that in Saskatchewan white birch is well established in the 
marketplace and is accepted as a traditional species for many semi-finished and finished wood products. 

In Quebec, the market for products made of white birch does not seem to be responsible for the limited 
utilization of that species (Brière 1992). The author identifies two external factors: 1) the lower quality of 
the white birch resource and 2) the fact that hardwood producers prefer the use of general (conventional) 
primary sawing techniques that fit different types of secondary processes, for which changes in wood 
supply are evolving only very slowly. 
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In 2004, the first newly built white birch sawmill in the province of Ontario has come on line. The owners 
of Temagami Forest Products have been allocated 30,000 m3/year of white birch by the Ministry of 
Natural Resources, although the sawmill is actually capable of processing 80,000 m3/year (Kryzanowski 
2004). Recent new investments in research and mill infrastructure confirm the increasing interest in 
transforming the Canadian white birch resource in Canada. 

In British Columbia, markets are growing for good-quality birch in the furniture and decorative veneer 
sectors, and for lower-grade birch in the oriented strandboard, dimensional lumber, and pulp sectors. 
However, a major impediment to commercial use of birch is a lack of awareness among landowners, 
contractors, and licensees with regard to its value (Peterson et al. 1997). 

A survey was carried out to evaluate consumer acceptability of some of the lesser-used Canadian wood 
species with respect to value-added applications (Fell 2002). Data was collected at the Toronto and 
Vancouver fall home shows (1,031 usable surveys). It was found that the flat grain profile of white birch 
was one of the top selections of respondents in the study. The red tone of white birch heartwood was 
viewed as warm. Furniture made from white birch was generally among the top choices but the strongest 
result was for flooring applications. 

Lapointe (2004) conducted an evaluation of consumer acceptance of white birch characteristics in 
appearance products. Defect-free, light coloured panels were perceived as the most valuable products 
while dark coloured panels with defects were perceived as the most stylish products. Also, a market 
survey on kitchen cabinets conducted in Alaska showed that the high occurrence of character marks in 
Alaska birch lumber (Betula papyrifera and Betula kenacia) was not necessarily a disadvantage (Donovan 
and Nicholls 2003). The natural features could represent an opportunity to capture a price premium in the 
manufacture of such secondary products as flooring, paneling, furniture and craft items. 

A second marketing study on Alaska birch, specifically among craft and gift producers, revealed that, 
between 1999 and 2001, the consumption of birch increased by more than 42 percent and sales increased 
by an average of 56 percent (Braden and Nicholls 2003). The products were turned bowls, cutting boards, 
mugs, spoons and other kitchen and household items. Marketing attributes were evaluated, and high-
quality, product uniqueness and ‘Made in Alaska’ labelled products were rated as the most important 
attributes. Presentation and packaging were also highly rated. Producers explained that although the 
demand is growing, the availability of suitable quality of birch logs is a significant obstacle to the 
industry. 

Bumgardner et al. (2000) conducted a study on the general aspect of acceptance of character-marked 
furniture. The authors classified the furniture industry as an industry with a reactive product strategy that 
imitates competitors’ successful offerings. The study defined the market as one that favours push flow 
commercialization where consumer preferences have little to do with product development. Creators and 
distributors set trends and influence customer perceptions. 

9 Experience of Two Canadian White Birch Producers  
This section summarizes the personal experiences of two Canadian white birch producers who are based 
in British Columbia and Quebec, respectively. Both producers were asked to discuss their situations in 
terms of the following general topics: resource supply, transformation processes, markets, products and 
problems encountered. 
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9.1 British Columbian Experience with White Birch 
According to a major player in the white birch industry in Western Canada, the following information 
defines the actual situation in British Columbia and could even apply to Alberta. 

9.1.1 Resource 

White birch grows throughout British Columbia’s inland mountain trenches, generally mixed with 
trembling aspen. In some moist sites, it grows well with softwood species but will die out when spruce 
and pine canopies over-storey the hardwood species. Heart stain or colour in log butts is an indication of 
wet growing sites. White birch generally matures in about 35 to 45 years and then quickly becomes 
decadent and loses commercial value. Considered a small tree, white birch saw logs are usually 8 inches 
or better in top diameter. Lumber sawn from small logs produces an abundance of low-grade lumber. 
Generally known for firewood, white birch is only starting to be recognized as a value-added species. 

9.1.2 Transformation Processes 

The producer mentioned that the fact that the resource is widely spread indicates that the white birch 
industry is best served by small milling units shipping their green lumber production to concentration 
points. Fully integrated mills could not survive under the existing resource supply and economic 
conditions. Presently, two mills in the interior British Columbia are cutting 10 Mfbm (feet board measure) 
of white birch per shift, producing at only 65% of their capacity. 

Sawmilling has been traditionally done in an inefficient and wasteful manner. Although improvement of 
the horizontal thin kerf portable band sawmill has led to the advance of small scale semi-permanent on-
site production from a scattered small resource, these mills must cut 1000 fbm per day to be economically 
viable. 

Three contractors own permanent sites and cut exclusively for the producer. Two sites are equipped with 
a new mill model and the other has an older model of electric powered Woodmizer mills. Each site 
includes electric powered edgers, log infeed decks, board transfer decks and produce 5000 fbm to 
6000 fbm per 8-hour shift based on a three-man crew. The log supply is entirely sourced by the producer 
and 99% of the resource is sawn as 4/4 with small quantities of 5/4 and 8/4 selective cut thickness. Other 
independent mills in the Fraser Valley are cutting, among other species, from 1000 fbm to 3000 fbm of 
white birch per day on a contractual basis for the producer. These mills assure their own log supply. 

Hardwood is sawn for appearance quality and is then directed to the drying facility to eventually be 
dressed. The producer’s entire white birch production is usually kiln dried to 6-8% moisture content either 
on site or custom dried by selected quality kiln driers. On-site kilns are de-humidifiers, whereas used 
custom driers have both direct-fired gas and steam-heated chambers. White birch, like maple, is a slow 
drying species and requires a 6 to 7 day drying schedule. 

Once dressed, white birch is graded following the National Hardwood Lumber Association (NHLA) 
rules. All thicknesses are surfaced 2 sides to 1/16” off nominal thickness and allow light skip on either or 
both surfaces. Based on the NHLA grades, the producer’s own colour rules, which are generally accepted 
and used throughout British Columbia, are presented in Table 20. 
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Table 20 Producer’s own colour grading rules 

Grade Definition 
First Grade the board following NHLA rules as if no colour existed on either face. 
Second Consider the colour 
  -100% white on the best face is a Select white board. 

-It can have up to 50% surface colour on the back face. 
-If any colour shows on the best face, it is automatically a Select red board and 
can have up to 100% red on the back face. 

-Similarly, No. 1 Shop is graded for No. 1 white and No. 1 red. 
 Lower grades are sold unselected for colour. 

 
9.1.3 Market 

The B.C. producer’s market for white birch is divided as follows: 50% sold to the US, 25% to China and 
25% domestically in British Columbia. The US market is interested in the upper grades of lumber to 
produce panels for value-added production in the furniture, millwork and moulding manufacturing 
industries. Flooring blanks are also sold to US flooring manufacturers. 

The Chinese market is very price sensitive. White birch also has to compete against any other wood with 
similar properties from any other area of the world. China buys low-grade lumber for domestic flooring, 
furniture stocks, small parts for toys, game board products and novelties. Most of the finished products 
are sold back to North American and European markets. 

The domestic market concerns lumber and flooring blanks. Over the years, selling white birch to a small 
but diversified market has allowed the producer to develop a balanced inventory in terms of volume and 
quality. The producer’s approach is to keep promoting white birch and, as interest grows, to then press on 
the supply side, not the other way around. 

9.1.4 Products 

Lumber is the principal product. Thickness standards of 4/4 and 8/4 are sawn oversize to accommodate 
6% kiln shrinkage and still provide reasonably clean dressing at 1/16’’ off of nominal thickness. Light 
skip and touch is tolerated as allowed by NHLA rules. Random widths are sawn to maximize resource 
recovery. Wane is tolerated as per NHLA rules. All lumber is double-end trimmed, in the green state, at 
2” over the odd and even foot length, from 6 feet to 10 feet. Lumber shorter then 6 feet in length is 
marketed locally. 

Lumber product presentation has always been a high priority for the producer. Lumber is carefully 
double-end trimmed in the green lumber state and only defect trimmed to up-grade the product behind the 
planer. Because birch is so slippery when dressed, all lumber packages are triple steel strapped with load 
blocks attached and stencilled with logo and grade. The producer believes that this extra effort assists in 
the marketing of his product. 

Speciality products such as machinery blocking and construction wedges are cut to customer required 
sizes. Low-grade lumber is sorted behind the planer to become flooring blank widths sold to domestic and 
US flooring manufacturers. The strategy is to sell flooring blanks to a selected number of flooring 
producers who have a proven record in this sector. The producer will promote but not sell these products. 
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9.1.5 Problems 

Resource White birch supply in the Fraser Valley has not been an issue over the years; on the other 
hand, in the interior of British Columbia, sourcing hardwood has always been a problem. Major 
companies control most crown timber and own considerable private timber land. Most of them are not 
particularly interested to develop an economic agreement and, as hardwood is taken from their quota, they 
leave white birch tree standing rather than harvesting it. Others harvest all species that they bring to a 
centrally located log yard where they sell white birch on the sort. The problem is that they log everything 
down to a 4” top and expect the hardwood mill to take bush run logs. This would be an economic disaster 
for the mill unless they develop an alternative market for the small diameter logs. The size of the log 
determines the quality of the lumber; hence, education and a lot of policing of regular producers has to be 
done. 

Transformation processes At the drying state, production in the spring and summer seasons seems 
to be causing coloration problems. Sticker shadows appear on lumber if it is not getting in the kiln fast 
enough after sawing. It seems that white birch should not be air dried during the spring and summer 
months; stick shadow becomes evident after dressing and forces down grading of the lumber to a paint 
grade with a serious reduction in sale value. This concern should be addressed in future research. 

Product A potential Japanese producer is interested in buying ‘birch V block’, a veneer slicing 
block that is 37 mm x 86 mm x various lengths from 340 mm to 640 mm. The blocks have to be 100% 
clear and white on all sides, green from the saw, stick piled with dry lath and shipped in refrigerated 
containers to control mould and mildew. The price offered for the product is attractive but operators who 
have signed contracts have stated that once the blocks are produced, remaining production is practically 
worthless. 

Market  Flooring blanks is a very frustrating sector to sell in, since many small mills are in direct 
competition. Those small mills only have access to small volume production that is usually dried in 
various kiln conditions. When used in a mismatched application, the product has a considerable variant 
comportment that triggers claims and often gives the legitimate flooring manufacturers and installers a 
bad reputation. 

9.2 Quebec’s Experience with White Birch 
According to a major player in the white birch industry in Eastern Canada, the following information 
illustrates the actual situation in the province of Quebec. The main concerns involve the second and third 
transformation industries. The sawing processes are mostly controlled, but since the diameter of the logs 
is decreasing, adequate processes including high technology have to be developed to maintain production 
yield. 

9.2.1 Resource 

White birch is a small diameter twisted resource; it has always been like that and will continue to present 
these challenging characteristics. White birch generally matures in about 60 years and is greatly affected 
by changes in environmental conditions. In particular, white birch will deteriorate rapidly when selected 
harvesting is done on surrounding softwood. Dieback is a common white birch disease. Supply of white 
birch has become an issue in the Saguenay-Lac-St-Jean area, but it is still available in the North Shore, 
Mauricie and the Chibougamau areas. 
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9.2.2 Transformation Processes 

In the old days, transformation of white birch was done with a carrier and a bull edger. Grading of the 
lumber was carried out under an agreement that would benefit both producer and customer. Today, 
transformation of small-diameter logs is done with a canter, whereas large-diameter logs are still 
transformed on a carrier. All sawmill installations are permanent. Grading is based on NHLA rules and on 
producer-customer agreements. 

The future of white birch transformation will be dependent on the automation and optimization of each 
step in the process. For example, log scanning would make it possible to start the process with optimal 
straightness, and automation of the cross-cut operation would maximize the use of the resource. 
Developing products that can be made out of 4-foot long white birch logs would make a significant 
contribution to maximizing use of the resource. 

9.2.3 Markets 

Demand for white birch is strong. The principal markets are in the US, and white birch products are 
poorly represented in Canada. The European market has not yet been developed. Competition is also 
strong. Transformation cost in Asia and Russia are 20 to 30% lower. The producer mentioned that 
Canadian customers see Canadian white birch producers as a “convenience store” where they can always 
get help on short notice in the event of delivery problems. Although these volumes are often limited and 
required quickly, this local market is still important to the producer.  

9.2.4 Products 

The main products made from white birch are flooring, kitchen cabinets, stairs, doors and furniture 
components. 

9.2.5 Problems 

Resource Harvesters cause damage to the fibre. The pressure applied to logs crushes the fibre, with 
a wound emerging as coloration marks on the lumber after the drying process. Although the foresters 
were approached about this issue, they did not consider that the consequences warranted a change in 
harvesting practices. If the problem cannot be readily resolved at source (which would be the best 
solution), alternative work needs to be done to develop methods or treatments (e.g. bleaching) to fix the 
damage. 

Product There is some reticence about using hardwood flooring made out of white birch. The 
properties of the species fully meet the requirements for such use but not many people are aware of the 
data. In conclusion, the producer noted that white birch is well known is some regions of the province of 
Quebec, but is still completely unknown in other areas. Thus, marketing efforts are needed to promote the 
use of white birch in different end-products. 

9.3 Final Remarks 
The experiences of the British Columbian and Quebec producers using white birch as a raw material 
illustrate quite different situations within the same country. The quality of the white birch resource in 
British Columbia is still better (larger diameters) than in Quebec but processing technologies in British 
Columbia have not been optimized. On the other hand, Quebec’s problem with small diameter white birch 
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has been partially overcome by the use of advanced processing technologies and a client-oriented 
approach, which generates an acceptable financial return for the producer.  

Although sawmill infrastructure is quite different between the two cases, both producers encounter 
considerable problems with log supply. Their experience shows that forest harvesters are not always 
interested in considering, in their daily operations, the producers’ needs in terms of log volumes and 
quality, a situation that is quite deplorable. Communication and understanding of one another’s need is 
indeed crucial to achieving optimized and sustainable use of the white birch resource (as well as all other 
forest resources) and to solving supply problems. This is increasingly important as Canadian sawmills’ 
dependence on hardwood timber imported from the United-States has steadily risen in the past ten years. 
Moreover, efforts must be made to promote value-added processing instead of marketing this forest 
resource primarily as rough lumber as is the case today.   

10 Conclusion and Recommendations 
Although white birch is often spread out and mixed in with other species, the availability of the white 
birch resource throughout Canada is confirmed in this literature review. The large and unused volume of 
white birch that is currently available justifies the development of further research projects to promote 
sustainable utilization of the resource. Six research areas have been identified and are strongly 
recommended for future research. 

Silviculture Research is greatly needed on the effects of silvicultural treatments (e.g., thinning) on 
wood properties for different stand conditions and on tree genetics in order to select trees that could offer 
superior characteristics (e.g., in volume growth, stem straightness, wood density, high sapwood 
proportions). Since white birch is a pioneer species that colonizes harvested stands relatively quickly, 
there is great potential for developing silvicultural methods that would promote volume growth and stem 
quality while reducing rotation time. A shorter rotation time would benefit white birch owing to ever-
increasing hardwood demand. 

Forest operations and resource allocation The development of integrated and cost-effective logging 
operations that include the systematic recovery of white birch stems simultaneously with the harvesting of 
other species is greatly needed. Today, white birch trees are often left standing in newly harvested stands. 
The considerable change in light conditions after neighbouring species are harvested stresses white birch 
trees, and lead to their deterioration within a few years. Then this high value resource is only good for 
firewood or humus. Better communication among forest managers, forest harvesters and mill managers is 
therefore crucial to the development of a white-birch-based industry.  

Processing  Processes all need to be documented in relation to the specific use (product) for the white 
birch resource. Studies should be conducted by province, region and industry sector to identify which 
production strategies are currently in use or need to be developed to enhance financial return. Once this 
information is available, it will be easier to develop new technologies geared to the white birch resource. 
Other unconventional processes (e.g., finger jointing) could be explored for the use of small dimension 
pieces. 

Value-added products A considerable number of publications lament the fact that much of the hardwood 
lumber produced in Canada is exported without any further processing. Not taking advantage of this great 
potential is deplorable and efforts must be made to change the structure of the forest industry. This applies 
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to conventional hardwoods as well as under-utilized species such as white birch. It is essential for Canada 
to cease thinking in terms of being “bulk producers of rough lumber” and start thinking along the lines of 
being innovative “producers of wood components or final value-added wood products.” This major 
cultural shift is slowly taking place in the forest industry sector. However, research and development 
addressing the entire production chain from the forest to the final value-added product will be needed for 
the industry to optimize processes and logistics, and secure a solid financial return. 

Marketing An awareness campaign focussing on white birch characteristics and potential is needed 
to promote the true value of the species. There is an urgent need to advance the idea that white birch 
wood is worth much more than just firewood, particularly through value-added product applications. Very 
few marketing studies consider white birch. Most of the studies addressed developments in terms of 
general hardwood species, whereas others grouped white and yellow birch together as one birch species. 
Specific marketing work needs to be done by province, region and industrial sector to promote acceptance 
of existing and potential uses of white birch. 

White birch forest-to-product database  Finally, to advance basic knowledge on the species, a 
white birch database should be developed covering the entire chain of production from the forest to the 
value-added end products. Such a reference database would generate comprehensive information on 
actual processing steps and also be useful for simulation and optimization in future research. 
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