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Abstract 
 
There is very little information publicly available on the wood components industry.  However, as value-
added companies consider outsourcing wood components rather than purchasing lumber and panels it is 
important that the wood products industry understand this trend, how it will affect the attributes 
demanded in their products, and the opportunities available to them for further processing.    
 
The industries considered in this study were furniture, flooring, cabinets, millwork, and windows and 
doors.  In 2000, these industries consumed 8.3 billion board feet of lumber and 12.7 billion square feet 
(3/8” basis) of panels in the US.  It is estimated that 23.5% of lumber and panels used by these US value-
added industries are outsourced as some type of component product.   
 
The keys to wood components manufacturing are efficient processing and fibre utilization.  These are 
historical strengths of the Canadian wood products industries.  Component manufacturing provides the 
opportunity for resource-based companies to move into the arena of value-added production without 
having to invest heavily in the design, distribution, and marketing capacities required if final products are 
produced. 
 
The most common type of component purchased by value-added manufacturers in both the US and 
Canadian surveys were cut-to-size blanks.  This type of product is very appropriate for companies close to 
the resource.  Lower grades of lumber can be processed into blanks to upgrade their value.  By 
performing this function close to the resource, savings in shipping costs are also realized.  The machinery 
for producing blanks is relatively straightforward and capital investment can be justified by full utilization 
of the equipment.  This requires full order sheets and a continuous supply of fibre.   
 
While there appears to be some resistance to the use of alternative species in component consuming 
industries, species such as yellow birch and yellow poplar provide evidence that substitution is 
happening.  As the lumber markets for white birch and aspen are developing in Canada and the US, 
component blanks may be a viable outlet for the lower grades of lumber produced.  In this way, the 
component industry may make the development of underutilized Canadian species more viable.   
 
Supporting research reports; 
  
McDaniel, Paul; Robert L. Smith, D.E. Kline, and A.L. Hammet. 2003.  Opportunities for the Utilization 

of Non-traditional Species in Wood-based Component Manufacturing: Literature Review. Virginia 
Polytechnic Institute and State University, Department of Wood Science and Forest Products. 

 
Smith, Robert L.; Paul McDaniel. 2003. Opportunities for the Utilization of Non-traditional Species in 

Wood-based Component Manufacturing. Virginia Polytechnic Institute and State University, 
Department of Wood Science and Forest Products. 

 
Lavoie, Patrick. David Fell,  and Francois Robichaud: 2003.  Characterization of the Canadian Market for 

Value-added Components.  Forintek Canada Corp. 
 
Fiedler, Mike: 2003.  Wood Component Manufacturing Technical Summary.  Forintek International.   
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1 Objectives 
 
There is very little information publicly available on the wood components industry.  However, as value-
added companies consider outsourcing wood components rather than purchasing lumber and panels 
themselves, it is important that the wood products industry understand this trend, how it will affect the 
attributes demanded in their products, and the opportunities available to them for further processing.    
 
The industries considered in this study were furniture, flooring, cabinets, millwork, and windows and 
doors.  In 2000, these industries consumed 8.3 billion board feet of lumber and 12.7 billion square feet 
(3/8” basis) of panels in the US (Gaston et al., 2002).  It is estimated that 23.5% of lumber and panels 
used by these US value-added industries are outsourced as some type of component product.   
 
The primary objective of this study was to provide an overview of the value-added components industry 
in North America.  This objective was divided into four sub-objectives or tasks: 

1. Technical overview of the component industry. 
2. Market overview on value-added components and lesser-used species (literature review). 
3. Survey of component manufacturers inputs, products, and markets. 
4. Survey of component using industries with respect to inputs, products, and markets. 

 
The objective was met by sponsoring research and literature reviews under each of the sub-objectives.  
Stand-alone reports for each sub-objective can be found in the appendices of this report.   
 
 

2 Methodology 
 
For each of the four sub-objectives (as noted in Section 1), individual components of market research 
were commissioned:   
 

1. Technical overview of the component industry. 
Mike Fiedler of Forintek International performed this portion of the research.  The document 
created is an overview of Mr. Fiedler’s many years of working in and servicing component 
industries.   
 

Fiedler, Mike: 2003.  Wood Component Manufacturing Technical Summary.  Forintek 
International.  (Appendix 4) 

 
 

2. Market overview on value-added components and lesser-used species (literature review). 
A partnership with Dr. Robert Smith of Virginia Tech was formed for the study of component 
producers and markets in the U.S.  Paul McDaniel, a student of Dr. Smith, pursued a masters 
thesis in the use of underutilized species in the wood components industry.  His extensive 
literature review is published in Appendix 1. 

 
McDaniel, Paul; Robert L. Smith, D.E. Kline, and A.L. Hammet. 2003.  Opportunities for the 

Utilization of Non-traditional Species in Wood-based Component Manufacturing: Literature 
Review. Virginia Polytechnic Institute and State University, Department of Wood Science 
and Forest Products.  (Appendix 1) 
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3. Survey of component manufacturers inputs, products, and markets. 

Dr. Smith and Mr. McDaniel surveyed component producers in the U.S. with a three page mailed 
questionnaire.  Questionnaire design was a collaborative effort between Virginia Tech and 
Forintek Canada Corp.  A paper outlining results for component manufacturers appear in 
Appendix 2.   

 
Smith, Robert L.; Paul McDaniel. 2003. Opportunities for the Utilization of Non-traditional 

Species in Wood-based Component Manufacturing. Virginia Polytechnic Institute and State 
University, Department of Wood Science and Forest Products.   (Appendix 2)  

 
Component manufacturers in Canada were not surveyed as there are no comprehensive lists of 
manufacturers available.  Even in the case of the U.S., the list of component manufacturers was 
very small leading to a low number of responses.   

 
4. Survey of component using industries with respect to inputs, products, and markets. 

In addition to component manufacturers, Dr. Smith and Mr. McDaniel surveyed six component 
consuming segments.  These were; flooring, cabinets, windows and doors, wood household 
furniture, wood office furniture, and other millwork.  Their results for U.S. consuming segments 
can be found in Appendix 3.   

 
Smith, Robert L.; Paul McDaniel. 2003. Opportunities for the Utilization of Non-traditional 

Species in Wood-based Component Manufacturing. Virginia Polytechnic Institute and State 
University, Department of Wood Science and Forest Products.    (Appendix 2) 

 
Component consuming industries in Canada were also surveyed.  A comprehensive computer-
aided telephone survey was designed based on the surveys used in the U.S.  The same six 
consuming segments were surveyed in Canada as in the U.S.  Full results can be found in 
Appendix 3.    

 
Lavoie, Patrick. David Fell, Francois Robichaud: 2003.  Characterization of the Canadian 

Market for Value-added Components.  Forintek Canada Corp.  (Appendix 3) 
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3 Summary of Findings 
 
 
3.1 Component Definitions 
 
3.1.1 Wood Component Definition 
 
By definition, wood components refer to any specific ‘part’ of manufactured wood that feeds into the 
assembly of a finished good or product for sale to distributors, dealers, brokers, and contractors.  
 
 
3.1.2 Finished Goods Product Types 
 
Finished goods, by definition, are considered to be products that service the industrial, residential, and 
non-residential wood markets.  Examples of finished goods include: doors, doorframes, windows, 
stairparts, mouldings, flooring, wall paneling, wainscoting, furniture, and cabinetry. 
 
 
3.1.3 Component Product Types 
 
All components can be classified into one of three groups: 
   

1. Cut-to-size blanks – no further machining or finishing; 
2. Semi-finished components – machined but not finished; 
3. Finished components – machined and finished, ready for installation into final product without 

modification. 
 
Component products include: 
 
§ Kiln Dried Cutstock     (blanks) 
§ Core Material      (blanks) 
§ Surfaced on Four Sides (S4S) Boards  (blanks) 
§ Edge Glued Blanks     (blanks) 
§ Face Glued Blanks     (blanks) 
§ Veneered Products    (blanks) 
§ Machined Components    (semi-finished) 
§ Finger Jointed Products    (blanks / semi-finished) 
§ Mouldings      (semi-finished / finished) 
§ Drawer Fronts     (semi-finished / finished) 

 
 
3.2 Why use components? 
 
Components provide companies with the opportunity to focus their efforts on operational performance 
and capacity increases while minimizing employee requirements, material costs, capital requirements, 
floor space utilization, and waste (Fiedler, 2003).  In addition, the purchase of components can free 
company resources and allow for a greater focus on the design, distribution and marketing of final 
products. 
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3.2.1 Reduce Labour Needs 
 
The lack of trained personnel has become a significant issue for value-added wood manufacturing sectors.  
Factors such as depressed wages, the lack of operator training, and an aging trained work force all have an 
impact on a company’s ability to manufacture quality products.   
 
 
3.2.2 Material Cost Reductions 
 
Most companies producing products within the value-added wood industry manufacture products from 
raw random length, random width lumber with little regard to the 20 – 30 per cent fall down material that 
never makes it to the manufacturing process.  By purchasing components, manufacturers have virtually no 
fall down.  Further, they can insulate themselves from fluctuations in lumber prices.  From a component 
manufacturers perspective, a full roster of components orders allows for much higher lumber recovery. 
 

 
3.2.3 Processing Efficiency 
 
Many companies utilize old (and subsequently less efficient) technologies to manufacture their products.  
While these companies remain in business due the craftsmanship provided to their loyal customers, 
capital is lacking to implement new operating techniques, process improvements, work simplification 
programs, and material utilization programs.  This can lead to inefficient operations.   
 
 
3.2.4 Capital Constraints and Utilization 
 
Value-added firms may require multiple capital investments to operate with state of the art equipment.  
However, with limited capital and an inability to fully utilize each piece of equipment, the capital 
expenditures are deferred.   As component manufacturers can fully utilize their equipment to serve 
multiple clients, they are better positioned to make capital investments in specific technologies.   
 
 
3.2.5 Reduced Floor Space 
 
Plant floor space is often tied up with excessive lumber and panel inventory and rejected material.  In 
addition, space is often devoted to less than fully utilized equipment.  Outsourcing components frees up 
plant space.   
 
 
3.2.6 Flexible Production Capacity  
 
As businesses expand their floor space, production capacity and funds to purchase raw materials become 
stressed.  The potential of missed ship dates, poor quality and increased set up times can plague a plant.  
The use of components also allows companies to scale their business up or down at short notice with 
reduced capital, labour and time constraints.   
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3.2.7 Focus on Core Strengths 
 
Outsourcing allows value-added producers to focus on the design, distribution, and marketing of 
successful consumer products.  Smaller companies may lack the resources to master these market-side 
strengths while producing quality wood products.  Other companies simply define their role in design, 
distribution, and marketing, regardless of their size and resources.   
 
 
3.3 Producing components 
 
Appendix 3 (Smith and McDaniel, 2003) presents results from a survey of U.S. component 
manufacturers.  This includes the types of components produced, material inputs, and other component 
industry specific information. Further, Appendix 4 (Fiedler, 2003) presents some technical considerations 
for the production of wood components.  Technical considerations to producing components are dictated 
by wood inputs, types of components, and available equipment.    
 
 
3.3.1 Wood Inputs 
 
Component manufacturers can take one of two approaches to their wood inputs.  Some manufacturers are 
tied to a particular resource.  In this situation a company must assess the types of components and 
equipment best suited for their resource advantage.  In other cases, component manufacturers are not tied 
to any resource.  Their input decisions are based on their existing equipment or the components they wish 
to produce.  Within the sample, 82 per cent of raw material was purchased from outside vendors.  Only 18 
per cent of the material used is obtained from company owned/affiliated sources.   
 
One of the advantages component manufacturers have with respect to their wood inputs is higher 
recovery.  As component manufacturers often cut for multiple clients and orders, they are able to utilize 
more sizes and shapes of materials than one product manufacturing line.  This allows component 
manufacturers to purchase lower grades of lumber and push up the recover for a savings over buying 
higher grades (Table 1 / Smith and McDaniel 2003).   
 

Table 1  Average use of the different grades of hardwood and softwood lumber by U.S. component 
manufacturers 

Hardwood % Used Softwood % Used 
FAS 9.1 Selects 1.9 

Selects 5.9 #1 44.8 

No. 1 Common 48.8 #2 44.1 
No. 2 Common 28.6 #3 9.1 

#3 A 7.6 Utility 0.0 

#3 B 0.0 Appearance 0.0 
Source:  Smith and McDaniel (2003) 
 
Table 2 displays the species used by component manufacturers in the United States.  Five species 
accounted for 68.5 per cent of components produced by respondents to the component manufacturer 
survey.  These species were red oak, white oak, hard maple, soft maple, and cherry.  
 

Table 2  Average percentage of species use among US wood component manufacturers 
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Species % Used 

Red Oak 31.3 
White Oak 10.4 

Hard Maple 9.8 

Cherry 11.9 
White Pine 0.3 

Ponderosa Pine 0.0 

Hickory 2.6 
Ash 5.1 

Soft Maple 6.0 

Hybrid Poplar 2.8 
Southern Yellow Pine 0.2 

Radiata Pine 0.0 

Douglas Fir 0.0 
Yellow Birch 2.2 

Yellow Poplar 5.8 

Aspen 0.7 
White Birch 0.4 

Gum 3.5 

Alder 0.1 
Other 7.0 
Source:  Smith and McDaniel (2003) 
 
Respondents were asked to assess what percentage of their company’s cost was associated with their 
wood raw material.  On average respondents reported that 53 per cent of their costs are associated to their 
wood material.  This high proportion of material cost is expected as component manufacturers perform 
simple efficient tasks, and do not produce final products.   
 
Component manufacturers were also asked to indicate the most important attributes they consider when 
specifying wood inputs (Table 3).  Proper dimensions and consistent supply were the top rated attributes.  
On-time delivery, machinability, and on-spec and consistent moisture content were also highly rated.   
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Table 3. Average ratings given to 15 material attributes that deal with the wood products purchased by the 
wood components industry. 

Wood products attributes Mean (7 point scale) 

Proper dimensions 6.1 

Consistent supply 6.1 

On time delivery 5.8 

Machinablility 5.7 

Moisture Content (MC) 5.6 

Consistency of MC 5.6 

Color 5.5 

Price stability 5.5 

Straightness 5.5 

Blue/mineral stain-free 5.4 

Order lead-time 5.2 

Low price 5.0 

Finishability 4.8 

Wane-free 4.7 

Mechanical properties 4.7 

Lack of knots 4.5 
Source:  Smith and McDaniel (2003) 
Error! Reference source not found. displays panel usage by the component manufacturers surveyed by 
Smith and McDaniel (2003).  Hardwood plywood made up 96 per cent of the panels processed by the 
respondents in 2002.  This may be accounted for in the fact that cabinets, one of the two most common 
component products (Figure 2), make high usage of hardwood plywood.   

Softwood Plywood
2%

Hardwood Plywood
96%

MDF
1%

Particle Board
1%

Other
6%

Other
0.1%

Source:  Smith and McDaniel (2003) 

Figure 1Panel usage by component manufacturers 
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3.3.2 Components Produced 
 
Smith and McDaniel (2003) found that 41 per cent of the components being produced were blanks.  Semi-
finished and finished components accounted for 37 and 22 per cent respectively, of the other types of 
components being manufactured.  Most of the respondents stated that their components would be used in 
visual applications, approximately 82 per cent, with only 18 per cent of the components being used in 
non-visual applications such as internal furniture parts or industrial applications.   
 
Figure 2 displays the breakdown of industries that component manufacturers sold products to (Smith and 
McDaniel, 2003).  Cabinets and household furniture were the most common markets for component 
producers.  Between these two markets, it is generally accepted that the cabinet market is stable or 
growing, while the household furniture market for components is declining in North America due to 
outsourcing to China.    
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Other

%

   
Figure 2  Percentage of wood components sold to value-added industries 

Source:  Smith and McDaniel (2003) 
 
 
3.3.3 Available Equipment 
 
The business strategy for most component manufacturers is to make key investments in equipment, then 
fully utilize the equipment through careful production scheduling and inventory management.  
Respondents to the Smith and McDaniel (2003) survey were asked to respond to what new equipment or 
processes have been installed in their facility within the past five years.  Installation of more automated 
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equipment was the most common response.  This included the CNC machines along with computerized 
saws, sanders, and routers.  Processing technology has come mainly in the form of inventory 
management.  Many of the respondents to this question stated that they have currently installed bar 
coding systems to better handle their products. 
 
 
3.4 Component Markets 
 
Both Smith and McDaniel (2003) and Lavoie et al. (2003) studied six component markets; cabinets, 
flooring, millwork, wood office furniture, wood household furniture, and windows and doors.  Table 4 
displays the average usage of outsourced components by both industry and country.  Overall, the wood 
window and door industry is the heaviest user of components (26 per cent); wood office furniture (24 per 
cent) and cabinets (23.4 per cent) follow.   
 
In general, U.S. value-added producers used a greater proportion of components as their material inputs 
(23.5 per cent) than Canadian producers (19.2 per cent).  However, Canadian cabinet producers used a 
greater proportion of components than their U.S. counterparts, while the U.S. millwork, wood household 
furniture, and wood window and door producers used a greater proportion of components than their 
Canadian counterparts.   
 

Table 4  Average usage of outsourced components by country and industry 

Industry United States Canada Combined 
Cabinets 18.5% 28.3% 23.4% 
Flooring 20.6 * 20.6 
Millwork 22.8 10.9 16.9 
Wood Office Furniture 23.1 24.9 24 
Wood Household Furniture 22.1 14.2 18.2 
Wood Windows and Doors 34.1 17.9 26 

Combined 23.5% 19.2% - 
* Excluded due to low response rate by Canadian flooring firms.   
Source: Smith and McDaniel (2003), Lavioe et al. (2003) 
 
Table 5 displays the level of component finish purchased by industry and country.  Wood blanks were 
generally the most common type of components purchased, followed by finished and semi-finished 
components respectively.  The large market for blanks is good news for existing or prospective 
component producers who are tied to a resource.   
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Table 5  Level of component finish purchased by industry and country 

 Blanks Semi-finished Finished 
  Can. US Can. US Can. US 
Cabinets 33.3 48.1 37.3 6.9 29.4 25.4 

Windows & Doors 42.3 59 27.1 3.1 30.7 28.3 
Other Millwork 49.1 49.3 25.3 5.3 25.6 29.2 
Household Furniture 46.4 33.9 30.9 18.8 22.7 35.2 
Office Furniture 52.4 47.6 28 12.8 19.6 23.6 

Average 44.7 47.6 29.7 9.4 25.6 28.3 
*U.S. numbers do not sum to 100 per cent as “other” category collected 
Source:  Smith and McDaniel (2003), Lavioe et al. (2003) 
 
Table 6 displays the species used by manufacturers in the six segments studied.  Species usage in this 
table refers to both outsourced and in-house components.  Whereas red oak and hard maple are the most 
common species, they are used for different products in the U.S. and Canada.   In addition, we can see 
that white pine (Canada) and ponderosa pine (U.S.) appear to be substitutes.  With respect to 
underutilized species, white and yellow birch are more commonly used in Canada than the U.S.   
 

Table 6  Average species input overall and by industry (Canada) 

 Cabinets 
Windows & 

Doors Other Millwork 
Household 
Furniture 

Office 
Furniture 

 Can U.S. Can U.S. Can U.S. Can U.S. Can U.S. 
Red Oak 18.4 47.2 9.5 8.4 20.9 26.3 14.9 6.0 19.4 31.5 
White Oak 2.2 0.3 0.9 0.2 1.9 0.7 3.7 18.5 2.2 0.8 
Hard Maple 28.7 23.2 5.7 42.9 15.1 1.7 9.4 4.5 24.9 15.6 
Cherry 7.0 13.7 3.3 14.5 4.0 1.0 4.8 7.1 9.7 11.0 
White Pine  5.9 0.8 34.3 7.3 18.8 1.0 16.3 1.8 5.0 0.0 
Ponderosa Pine 0.3 0.3 1.8 10.6 0.4 21.0 1.1 0.3 0.0 0.0 
Radiata Pine 0.0 0.0 0.6 2.1 0.0 14.8 0.1 2.2 0.0 0.0 
Hickory 0.7 3.1 0.1 3.6 0.6 0.3 0.1 0.0 0.2 0.0 
Ash 1.4 0.2 0.4 0.1 2.7 0.3 2.5 9.2 1.4 4.9 
Soft Maple 3.0 7.2 1.4 0.6 1.0 1.6 6.9 15.8 4.8 19.4 
Douglas Fir 3.6 0.1 13.9 1.2 3.0 4.9 1.9 0.3 1.0 0.0 
Yellow poplar 0.4 0.4 2.2 0.6 2.9 19.1 0.4 16.9 2.2 3.2 
Hybrid Poplar 0.1 0.1 0.2 0.2 0.0 0.3 0.2 6.4 0.3 0.2 
Yellow Birch 18.5 0.1 4.7 3.6 9.3 0.4 17.3 0.9 12.9 2.3 
White Birch 4.0 1.0 0.0 0.1 0.2 0.2 4.5 0.0 1.0 0.0 
Aspen 0.1 0.0 0.1 0.0 1.7 0.5 0.7 0.0 0.5 0.2 
Alder 1.2 1.0 0.9 0.0 0.0 0.3 2.1 3.6 0.5 2.8 
Hemlock 0.4  5.5  3.1  0.1  0.0  
Larch/Tamarack 0.2  0.0  0.2  0.0  0.0  
SY Pine  0.3  0.8  0.2  1.3  0.0 
Source:  Smith and McDaniel (2003), Lavioe et al. (2003) 
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Finally, Table 7 displays the grades of lumber used by industry and country when components are 
produced in-house rather than outsourced.  It is interesting that Canadian firms generally purchased 
higher grades than US firms.  Referring back to Table 1, Average use of the different grades of hardwood 
and softwood by U.S. component manufacturers, it can also be seen that grades purchased for producing 
components in-house are generally higher than the grades purchased by true component manufacturers, 
illustrating the recovery-based nature of the components industry.   
 

Table 7  Percentage of grades used by industry and country 

  
Cabinets 

Windows 
& Doors 

Other 
Millwork 

Household 
Furniture 

Office 
Furniture 

 Can U.S. Can U.S. Can U.S. Can U.S. Can U.S. 
Hardwood           
FAS 38.7 9.7 25.8 72.9 34.0 63.4 25.3 8.7 35.4 8.6 
Selects 52.2 4.5 55.1 18.1 42.9 3.9 42.7 3.5 51.4 47.9 
#1 Common 7.5 69.3 16.7 7.6 15.0 26.3 20.1 60.9 8.3 39.0 
#2 Common 1.2 15.9 2.4 1.4 7.7 6.4 11.1 23.3 2.0 4.5 
#3 A 0.5 0.8 0.0 0.0 0.4 0.1 0.6 2.7 1.8 0.0 
#3 B 0.0 0.0 0.1 0.0 0.0 0.0 0.3 0.9 0.3 0.0 
Softwood           
Select 60.3 16.6 41.5 57.3 39.3 15.0 23.8 29.4 59.5 44.2 
#1 27.6 2.5 21.7 17.1 20.6 0.2 40.8 25.4 27.2 35.3 
#2 7.3 21.9 20.5 12.3 17.3 8.6 23.6 18.1 4.7 0.0 
#3 1.4 36.2 4.7 12.0 11.9 54.5 7.3 5.1 0.6 0.0 
Utility 1.6 3.5 2.7 0.0 4.6 2.9 3.1 21.9 0.6 20.6 
Appearance 1.6 19.2 8.9 1.3 6.3 18.6 1.5 0.0 7.4 0.0 

Source: Smith and McDaniel (2003), Lavioe et al. (2003) 
 
3.4.1 Prospects for Underutilized Species in Component Using Industries 
 
Adapted from Smith and McDaniel, 2003 
 
The wood component and dimension industry would benefit from the use of “non-traditional” species.  It 
offers an opportunity for them to produce these products at a lower price than using “traditional” species.  
Many respondents in the component industry stated that they would like to use the species, but that none 
of the value-added industries are willing to purchase the components.  The industry’s current trend is to 
obtain the highest possible yield from lower grades of lumber.  If more affordable “non-traditional” 
species could be used, the industry could utilize higher grades; making possible to produce more 
components at a lower cost. 
 
The use of “non-traditional” species within the six value-added industries surveyed was very limited, 
especially in the U.S.  Many of these industries are driven by fashion trends and they are limited to the 
variety of woods they can use.  Oak, both red and white, were the main species being used among the 
value-added industry.  Most respondents commented that they use Oak because of its desirable look and 
durability.  Of the “non-traditional” species birch radiata pine, hemlock, and Douglas fir were most 
commonly used.  Some respondents in the millwork and furniture industries commented that the use of 
these species has substituted nicely for their “traditional” species. 
 
The results of the study indicate that different strategies will have to be used by the wood component 
industry to address each market segment.  Cabinet manufacturers are very cautious to the use of any new 
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species.  Respondents stated that they would not be changing their product unless the designer, architect, 
or customer asked for it.  If the use of “non-traditional” species is going to work in this industry, wood 
component manufacturers are going to have to demonstrate to consumers of cabinets that “non-
traditional” species can be an affordable substitute.  Cabinet manufacturers will also need more 
information on the finishing properties of these species.  This industry is not as interested in the 
mechanical properties as they are more interested in the looks of their product. 
 
The flooring industry already uses less expensive low-grade lumber; hence, alternative species will not 
save them much money.  This particular industry is more focused on durability and finishability.  
Respondents stated that they choose certain species because of the way they hold up under high amounts 
of wear.  Data on which “non-traditional” species have high durability will need to be gathered and 
presented to this industry.    
 
The millwork industry is also very much driven by fashion.  Much of their products are produced to 
match other industry products, such as furniture and cabinets.  This industry was most concerned with 
moisture content.  The products that they produce are placed in environments where it will be very dry.  
They cannot use components that have high and/or varied moisture contents, as their product will shrink.  
This can cause splits and cracks that are not acceptable.  The industry will have to convey to this segment 
that these species can be properly dried and are dimensionally stable.  Data on the characteristics of the 
species will need to be presented. 
 
The office furniture and household furniture industries can be treated in the same manner.  These two 
industries did not differ in their ratings on any of the component attributes.  Yellow poplar is a species 
that is being used more and more in this industry.  Up until recent, it has been considered a “non-
traditional” species by most industries.  The industries are not as sensitive to mechanical properties as 
they are to finishablity.  This again is an industry that is driven by fashion and what is currently “in-
style”.  If it can be shown that a species can be used that finishes as well as the “traditional” ones, these 
industries will be willing to accept them. 
 
The wood windows and doors industry species mix consists mainly of hard maple in the U.S., and white 
pine in Canada.  The respondents within this industry stated that they desire a product that will finish well 
and will be able to withstand nature’s elements.  Many of the products that are made by this industry are 
exposed to the outdoors.  Providing data on which species will be best suited for exposure to weather and 
sunlight will aid in getting this industry to use “non-traditional” species 
 
Within all of the value-added industries respondents stated that they would be willing to try new species if 
there was a market for them.  Data on these species will need to be collected and reported to the value-
added industry.  Information will also need to be distributed to designers, architects, and consumers.  
Most of the respondents to this survey are prepared to use other species.  Therefore, persuading 
consumers to accept the “non-traditional” species will be a driving factor for further utilization of new 
species within the value-added wood manufacturing sector.   
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4 Conclusions and Recommendations 
 
The keys to wood components manufacturing are efficient processing and fibre utilization.  These are 
historical strengths of the Canadian wood products industries.  Component manufacturing provides the 
opportunity for resource-based companies to move into the arena of value-added production without 
having to invest heavily in the design, distribution, and marketing capacities required if final products are 
produced. 
 
The most common type of component purchased by value-added manufacturers in both the U.S. and 
Canadian surveys were cut-to-size blanks.  This type of product is very appropriate for companies close to 
the resource.  Lower grades of lumber can be processed into blanks to upgrade their value.  By 
performing this function close to the resource, savings in shipping costs are also realized.  The machinery 
for producing blanks is relatively straightforward and capital investment can be justified by full utilization 
of the equipment.  This requires full order sheets and a continuous supply of fibre.   
 
While there appears to be some resistance to the use of alternative species in component consuming 
industries, species such as yellow birch and yellow poplar provide evidence that substitution is 
happening.  As the lumber markets for white birch and aspen are developing in Canada and the U.S., 
component blanks may be a viable outlet for the lower grades of lumber produced.  In this way, the 
component industry may make the development of underutilized Canadian species more viable.   
 
The acceptance of components made of alternative species is not solely a challenge for the components 
industry.  Acceptance of products made of lumber and veneers from underutilized species must be 
facilitated at a more general level.  This will require research into underutilized species, much of it 
already underway, and promotion and extension to users.   
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Abstract 
 
The wood-based component industry has continued to grow in the past several years because of 
an increased usage of components by many secondary manufacturers of wood products.  There 
has been a decrease of high value raw material available for the production of wood components.  
This decrease has caused many companies to look into using an alternative raw material supply.  
An option for this industry is to use non-traditional species, such as birch, aspen, gum, red maple, 
and softwoods in the manufacturing of components.  This research is being conducted to evaluate 
the barriers that may exist for both the component manufacturers and the users of these 
components.  A survey of wood component manufacturers will be sent out, along with a separate 
survey for each secondary industry, which includes furniture, cabinets, millwork, and flooring.  
The information that is gained from this research will be used to determine strategies for 
implementing the use of non-traditional species.   
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1.0 Literature Review 
 
1.1 Introduction 
 
The wood-based component industry consists of manufacturers of dimension parts and edge-
glued panels.  These parts and panels are produced from sawn lumber and are used to 
manufacture products like furniture, cabinets, building products, and flooring.  Wood component 
parts are dried and processed to a point where the maximum waste is left at the mill, and the 
maximum utility is delivered to the customer (Vlosky, 1996).  Wood-based components have 
become one of the main growth areas within the hardwood industry.  Traditiona l component 
manufacturers produce parts to be sold to secondary manufacturers, who in turn use the parts to 
further manufacture cabinets, furniture, flooring, and building products.  Until recently, the 
industry consisted of a large number of small, family-owned businesses.  This trend is changing 
as larger companies enter the dimension market.  Many sawmills are expanding into the 
dimension market to increase the value of their product offerings.  Another reason larger 
companies are replacing the small “mom and pop” operations is the growing cost associated with 
capital investments required to operate a manufacturing facility successfully (Lawser, 1997). 
 
In the last several years, the wood component industry has begun to change in many ways.  The 
largest change has happened in the species mix.  The component industry continues to produce a 
large amount of red oak products, but red oak has lost ground to many other species, including 
hard maple and cherry.  Other product changes have come in the form of more value-added 
products.  The industry has become more specialized as the furniture and cabinet industries have 
begun to outsource more of their business. More sawmills are now producing cut-to-size blanks 
that are semi- or fully-machined component parts (Lawser, 1997).  The breakdown of total 
component sales has placed cut-to-size blanks in the top spot with 19.3% of the sales, with 
mouldings and edge-glued panels right behind with 16.5% and 13% of the market, respectively 
(WCMA, 2001). 
 
The export market is also a growing market for the component industry.  Every year there has 
been a rise in the number of companies that export wood components.  The Wood Components 
Manufacturing Association (WCMA) reported that export sales represented an average of 27.7% 
of the total sales for an exporting company.  This is a considerable growth from the previous year 
when exporting only accounted for 18.7% (WCMA, 2001).  This growth is due to an increase in 
Canadian companies exporting more of their product to the United States.  The top exporting 
countries of dimension and component parts are the United Kingdom, United States, Canada, 
Germany, Scandinavia, France, Japan, and Belgium, in that order. 
 
The outlook for the North American wood-based component industry looks good.  Both the U.S. 
and Canadian economies have experienced a slowdown, but continued growth is expected 
(WCMA, 2001).  As these countries attempt to become more competitive with foreign 
manufacturers, one alternative is to use non-traditional species that are less expensive and under-
utilized, such as birch, aspen, gum, red maple, and softwoods. These non-traditional species are 
found in much of North America.  Little is known of the barriers that exist to using these species 
in the component industry. 
 
The component industry continues to grow because there has been a rise in companies attempting 
to increase their profits by adding value at their mill site.  Producing wood components can mean 
adding a considerable amount of value to the forest resource.  Many communities are attempting 
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to add to their local economies by pursuing economic development initiatives to add value to 
their hardwood resources.  A logical step for many sawmills is to move to the next step on the 
value-added chain by producing wood components and allowing a way to diversify and increase 
profit margins (Vlosky, 1996).   
 
 
1.2 Secondary Manufacturing 
 
In 2001, the primary hardwood industry produced 10.7 billion board feet of hardwood lumber, 
while the domestic secondary industry’s demand was about 12.8 billion board feet (Hardwood 
Review, 2001).  The majority of the hardwood lumber is consumed by eight major markets:  
pallets, furniture, dimension, exports, millwork, flooring, cabinets, and railway ties (Hansen and 
West, 1998).  Table 1 shows these major markets and their demand for hardwood lumber and also 
adds in distribution yards. 
 

Table 1. Lumber consumption by the secondary hardwood industry’s markets. 

 
 2001 

 (Billion Boad Feet) 
Lumber Production 10.7 

  

Market Demand 

Furniture 2.0 
Cabinets 0.7 
Exports 1.1 
Components and Moulding 1.4 
Distribution Yards 1.4 
Flooring incl. Trailer 1.0 
Pallets/Containers 3.8 
Railroads 0.8 
Other 0.7 

Total Demand 12.8 
Source: Hardwood Review, June 2001 
 
Pallets and conta iners are the number one consumer of hardwood lumber, but this industry is not 
expected to rise.  The growth within the pallet industry has leveled off and is expected to stay 
steady through 2005.  The furniture industry will consume a total of 2.0 BBF in 2001, but this 
number is expected to drop in 2002 to 1.8 BBF.  This trend is to decline is expected over the next 
several years due to an increase in manufacturing moving offshore.  The wood component 
industry is also expected to take a hit from many manufacturers moving their business offshore.  
There is expected to be a slight drop in the demand for components and kitchen cabinets.   
 
The secondary industry uses a wide range of hardwood species and grades.  In 1999, hardwood 
sawmills in the United States produced 34% red oak, 16% yellow poplar, 15.5% white oak, 8.8% 
hard maple, 5.9% soft maple, 4.7% black cherry, and the remainder of 15.1% was composed of a 
wide variety of other species (Bowe et al. 2000).  These species are considered to be traditional 
species, because they have been commonly used in the past in wood manufacturing.   
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The U.S. secondary hardwood industry is experiencing several raw material problems currently.  
The two main problems are the increasing cost of raw material and the declining availability of 
high-grade material.  Sawmills have seen larger volumes of lower grade logs arrive at the 
sawmill, and these logs are yielding high amounts of undesirable and unmarketable lumber 
(Pohle, 2002).  This problem may open the door for new species of wood to be utilized to fill the 
void where the higher grades of traditional species are lacking.  
 
There is a good deal of motivation for secondary manufacturers to consider using different raw 
material to produce their product.  The price of hardwood lumber is increasing, and there is 
becoming a very limited supply of high quality/high grade material.  In the last 10 years, lumber 
prices have risen dramatically for the traditionally used species, such as cherry, red oak, and hard 
maple.  These prices have risen up to 130% from 1990 to 2001 (Meeks, 2001).  It is becoming 
very difficult for most manufacturing operations to find sufficient supplies of desired raw 
material.   This is due to changes in the hardwood timber resources and an increasing export of 
hardwood lumber.  Hardwood raw materials suffer from decreasing size of log diameter and a 
decline in log quality.  As this trend continues, lower grade lumber will be produced (Meyer, 
1996).  A viable option for many manufacturers who do not want to use lower grade lumber is to 
look into using non-traditional species in place of many of the “normal” hardwoods they currently 
use. 
 
 
1.3 Dimension and Component Products 
 
The U.S. dimension industry is described together with the hardwood flooring industry by SIC 
2426 (Hardwood dimension and flooring mills).  Under the new “North American Industry 
Classification System,” which replaced the SIC system in 1997, the industry is described by 
NAICS 321912 (cut stock, resawing lumber, and planning). 
 
Historically , hardwood components were manufactured by an industry known as the “hardwood 
dimension industry.”  The term “hardwood dimension” reflected the fact that the industry’s 
products were smaller boards cut to specific lengths, widths, and thicknesses.  More recently, 
however, the term “hardwood component” is replacing “hardwood dimension” to describe this 
industry and its products (qtd. in Haas, 1997).  Component products are described as cut-to-size 
blanks; edge-glued panels; dowels; solid and laminated squares; turning; moldings; furniture 
parts; upholstered frame stock; staircase parts; millwork; flooring; cabinet doors; and cabinet 
parts (WCMA, 2001).  Broadly, dimension parts are dried and manufactured so that the 
maximum waste can be left at the dimension mill.  The dimension product is produced from 
lumber, bolts, cants, or logs to the requirements of the customer.  These products come in the 
form of solid pieces or glued pieces and can be either rough, semi-, or fully-machined depending 
on the customer’s specifications.  The rough dimension parts are blanks that have been cut to a 
certain size and shape.  The semi-machined dimension part is processed one step further-- either 
surfaced, moulded, turned, or otherwise manufactured without making the product a completely 
machined product ready for assembly.  Fully machined products are completely machined and 
ready for assembly with no further work necessary. 
 
Information on the dimension industry is lacking, even though component producers play a large 
role in the valued-added chain of wood manufacturing.  Hardwood components represent a great 
opportunity for companies to capture more value out of their product.  By producing wood 
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components U.S. manufacturers would utilize more labor and this would encourage a larger 
amount of investments in new technologies to manufacture these goods (Haas, 1997). 
 
The Wood Components Manufacturers Association (WCMA) represents manufacturers of wood 
component products made from various hardwoods, softwoods, plywood and engineered wood 
materials.  The association was first formed in 1929 as the Hardwood Dimension Manufacturers 
Association (HDMA).  The WCMA has since changed its name twice to better incorporate and 
reflect its growing membership base.  Today the WCMA has member companies or many shapes 
and sizes from all across North America.  The association maintains the “Rules and 
Specifications for Dimension and Woodwork” as the standard rules for the wood dimension and 
component products industry (WCMA 2001).  These rules provide specific standards regarding 
seasoning, gluing, tempering, workmanship and thickness for all three categories (Anonymous 
1998).  The WCMA has several objectives that include promoting a friendly exchange of ideas 
among those engaged in the manufacturing of dimension and component products; promote 
demand for the industry’s products; collect and distribute useful information concerning the 
industry; respond to inquiries from dimension and component buyers and passing this information 
onto members; continuing education within the industry; maintain standard rules and 
specifications for the industry; collaborate with other wood product trade associations and 
appropriate government agencies to promote and protect the interest of the industry (WCMA 
2001). 
 
In 2001, cut-to-size blanks represented the largest product category of total dimension sales, 
followed by mouldings and edge-glued panels (WCMA 2001).  In 1997, roughly 66% of the 
dimension products produced in the United States were considered to be fully or semi-machined 
component parts (Lawser 1997).  Most hardwood dimension is sold to the furniture, cabinet and 
building products industry (moulding, millwork, staircases).  A considerable amount is also used 
in a variety of other decorative wood products (Anonymous 1994). 
 
 
1.4 Markets for Dimension and Component Products 
 
1.4.1 Wood Furniture 
 
The wood furniture industry is described by SIC 2511 (wood household furniture except 
upholstered), SIC 2512 (upholstered household furniture), and SIC 2521 (wood office furniture).  
Under the new “North American Industry Classification System,” which replaced the SIC system 
in 1997, the wood furniture industry is described by NAICS 337122 (non-upholstered household 
furniture manufacturer) and NAICS 337211 (wood office furniture manufacturer). 
 
The “Annual Survey of Manufacturers” published by the U.S. Census Bureau (U.S. Census 
Bureau 2002) states that the non-upholstered wood household furniture industry in 2000 shipped 
goods with a total value of roughly $13 billion.  Upholstered household furniture manufacturers 
shipped about $9.8 billion worth of goods, while the wood office furniture manufacturers shipped 
approximately $4 billion worth.  The raw material costs used to produce this furniture account for 
roughly $6 billion in the non-upholstered wood furniture industry and for about $ 5 billion in the 
upholstered furniture industry.  The wood office furniture manufacturers used raw material 
valued at approximately $ 1.8 billion. 
 
In 1993, the furniture industry consumed roughly 254 million board feet of dimension parts and 
1.8 million board feet of hardwood lumber.  From 1993 to 1995, the use of dimension parts was 
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predicted to increase by about 14% to 288.6 million board feet in 1995, while lumber use was 
expected to rise by 15% (Hansen et al., 1995).  This indicates a decrease in the use of dimension 
lumber, but in 1997, about 50% of the lumber that was used to produce furniture was dimension 
(Hansen and West, 1998), which indicates that there was actually an increase of dimension 
lumber utilization. 
 
A growing scarcity of high quality hardwoods is making it more difficult to produce quality solid 
wood furniture at an affordable price.  This problem is causing the industry to look toward 
alternatives to solid hardwoods.  The use of composite wood products is one way the furniture 
industry is looking to create the appearance, feel, and structure of solid wood while 
manufacturing a reasonably priced product.  Laminated veneer lumber (LVL) is one composite 
product that has potential value to the furniture industry.  LVL is produced by gluing together 
sheets of relatively thick veneer with the grain of all plies running in the same direction.  This 
technology allows the manufacturers of LVL to place any defects in the veneer in the inner layers 
of the LVL.  This creates the appearance of a defect-free piece of hardwood lumber (Eckelman, 
1993).  Placing a sheet of veneer on composite products and lower grade hardwood lumber offers 
the benefit of using lumber that would otherwise not be incorporated into a piece of wood 
furniture.      
 
Office furniture demand is driven most decisively by the employment growth in office-intensive 
industries.  Due to poor profits, virtually all hiring has come to a stop.  Since the second quarter 
of 2001, overall employment rates in the U.S. have been negative. This trend, however, is 
predicted to stop.  Predictions indicate that employment will slowly rise in 2002 and 2003 
(Anonymous, 2002).  This potential growth opens the opportunity for many furniture 
manufacturers to introduce new products.  Business and office furniture manufacturers are 
beginning to look for products to produce other than their traditional lines of furniture.  One of 
the changes taking place is the move to add ready-to-assemble (RTA) lines and office furniture 
aimed at use in homes.  Designing and producing office furniture now calls for creating cost-
effective, flexible and adaptable work environments that serve as places for high productivity 
(Reardon, 2001).    
 
The residential furniture sector has had a slowdown in 2000 and 2001 with shipments in 2001 at 
$26.3 billion.  The growth of the industry has slowed from large growth rates in the late 90’s, 
which have been close to 10% each year.  In 2001, the growth rate was only 2.1%, but this rate is 
predicted to grow in the coming years with an increase in growth of 3.4% in 2002.  Some of the 
trends that will help the residential furniture industry grow are the move to do more work from 
home and spend more money on furniture just for children.  Working from home has been made 
easier with the continual growth of the personal computer and internet.  By allowing more work 
to be done from home, many people will be spending more time there and will be willing to 
purchase office furniture for this change in lifestyle (Brackett, 2001).  
 
The American Furniture Manufacturers Association (AFMA) is predicting growth in both the 
upholstered and non-upholstered furniture market.  The AFMA is predicting a 3.1% growth for 
the entire industry in 2002 and an even larger growth, 4.8%, in 2003.  Upholstered furniture is 
expected to recover from the 2001 slowdown faster than solid wood furniture.  Some reasons for 
this expectation are that upholstered furniture is slightly more affordable and offers consumers a 
way to “freshen up” their homes (Furniture Today, 2002).  At home, America is focused on 
relaxing, says Jeb Bassett, Bassett Furniture’s President of Wood Manufacturing.  This means, for 
the furniture industry, that people are looking to purchase more casual looking furniture, which 
tends to be upholstered.  Many products that still have wooden parts showing are using species 
with a lighter color, where as dark formal woods, such as mahogany and walnut, are becoming 
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less popular (Steenbergen, 2002).  This market for upholstered furniture and lighter colored solid 
wood furniture could be a great market for lesser used hardwoods and softwoods. 
 
The U.S. Furniture Industry continues to become more and more dependent on overseas imports.  
Since the labor in Asia and other foreign countries is very low, the U.S. hardwood industry was 
able to ship lumber to Asia for them to make furniture and then sell the furniture back to the U.S. 
consumers at a lower price.  The Asian manufacturers have begun to notice that U.S. consumers 
have showed little brand or species loyalty.  This trend has allowed the Asian manufacturers to 
ship low-priced furniture to the U.S. using smaller quantities of U.S. hardwoods (Luppold, 2002).  
The main way the U.S. furniture industry is able to compete with cheaper Asian furniture is 
through the advantage they have in the distribution channels.   
 
Many experts in the past have believed that the U.S. furniture industry would be able to thrive 
because of the timber resource that exists.  What they have missed is that it only takes a small 
land mass, about the size of West Virginia, to produce all the lumber (on a sustained basis) to 
supply our export market outside of North America.  It is not the large resource in which U.S 
manufacturers have the competitive advantage, but the efficient lumber distribution system 
afforded by this timber base.  When the overseas competitors are able to find alternative 
“efficient” lumber distribution systems, then the U.S. dollar will determine whether international 
buyers receive lumber from the U.S. or other sources (Luppold, 2002).  The amount of furniture 
imports from Asia and other countries has continued to rise and, in turn, hurt many American 
furniture manufacturers.  In 1990, the percent of foreign furniture shipments to the U.S. was 
approximately 21%.  In 2000, imports to the U.S. were estimated to be upwards of 45% 
(Raymond, 2002).   
 
1.4.2 Cabinet Industry 
 
The U.S. wood-cabinet industry is described by SIC 2434 (wood kitchen cabinets) and SIC 2517 
(wood TV and radio cabinets).  With the newer “North American Industry Classification 
System,” it is described by NAICS 337110 (wood kitchen cabinet and counter top manufacturer) 
and NAICS 337129 (wood television, radio, and sewing machine cabinet manufacturer). 
 
Generally, three types of cabinets can be distinguished after the degree of individualization: 
custom cabinets, semi-custom cabinets, and stock cabinets.  Custom cabinets are made according 
to customer specification based on individual orders.  Stock cabinets are produced in larger 
quantities and are only available in standard sizes.  Semi-custom cabinets fall between the two 
other categories, allowing more sizes than stock-cabinets but not offering the total customization 
of the product (qtd. in Olah, 2000). 
 
It was estimated in 1999 that the total lumber use for the cabinet industry was 843 million board 
feet.  The use of hardwood lumber, excluding dimension, was approximately 484 million board 
feet.  An increase of 16% to 562.7 million board feet was predicted for 2001.  The use of parts 
and components was estimated in the 2001 to be 68.3 million cabinet doors, 26.3 million board 
feet of edge-glued panels and cut-to-size blanks, and 31.8 million board feet of other cabinet 
parts.  This use of components and parts is roughly 215 million board feet.  Olah (2000) estimated 
that about 358 million board feet of hardwood lumber was used to produce these 215 million 
board feet, adding up to the total lumber use in the cabinet industry of 843 million board feet.  
Cumbo calculated in 2000, the average annual lumber throughput for a cabinet manufacturer to 
be 1.3 million board feet (Cumbo, et al. 2001). 
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The U.S. cabinet industry uses a wide range of species.  Design trends reflect a continuing 
expansion of décor and functional options.  Cabinetmakers continue to diversify and offer more 
choices to the customers on what type of style, material, and finish they would like.  Kitchen 
Cabinet Manufacturers Association’s (KCMA) Executive Vice President Dick Titus says, 
“Consumers continue to favor lighter finishes and distinctive fashion colors.”  At one point, oak 
dominated the cabinet market with over 75%, but has since given way to smooth grains, which 
include cherry, maple, and hickory (Titus, 2001).  In 1990, the dominant species was red oak, 
which held a 49% share of the market.  It was followed by yellow poplar, white oak, and hard 
maple, which had 10%, 6%, and 6% of the market respectively.  The rest of the market was 
comprised of many different species of minor importance (Bush, Sinclair, and Araman, 1990).  
Study results found by Punches, in 1991 (qtd. in Olah, 2000), show red oak with an even higher 
importance: 63.9% of the lumber used for cabinet production was red oak, followed by hard 
maple (8.3%), cherry (4.3%), and birch (3.9%).  Other imported and domestic species were also 
used in small percentages.  Hansen et al. (1995) found in 1993, numbers that resembled the 
finding of the KCMA.  Hansen showed that 74.7% of the lumber used by the stock cabinet 
industry was red oak.  Hard maple accounted for 10.3%, followed by cherry with 3.7%, and alder 
with 1.9%.  The remainder is imported and other species (Hansen et al. 1995).  In 1999, the 
dominant species was still red oak (44%), but its importance had decreased.  This is followed by 
hard maple (24%), cherry (10%), soft maple, and ash (5% each).  Hickory, poplar, white oak, 
alder, birch, and other account for the remainder of the species used (Olah, 2000). 
 
The Canadian cabinet industry, in 1999, had shown significant growth from previous years.  
Much of this growth was due to the increased amount of exporting Canadian manufacturers are 
doing.  In 1988, Canada was only exporting $38.8 million in kitchen cabinets, compared to 1999 
when exports topped out at $586 million.  The growth in just the past few years has been 
phenomenal, with a growth of 25.4% between 1998 and 1999.  The U.S. continues to be the 
primary destination for kitchen cabinets coming from Canada.  In fact, almost all kitchen cabinet 
exports (99.1%) were shipped to the U.S., with a value of $575 million (Anonymous, 2000).   
 
Outsourcing is becoming a major part of the cabinet industry.  Many of these cabinet companies 
are being faced with conditions that make counting each penny the only way to be profitable.  
Most cabinet manufactures have for years made their own parts, and they have always gone with 
the thought that there is no reason to pay someone to do something you can do yourself.  Now, 
outsourcing many parts has become the wave of the future.  Reasons outsourcing can help these 
companies include time, money savings, and the most important factor to most, the elimination of 
many of the company’s variable costs.  When companies purchase parts from component 
manufacturers, they know the exact cost of the product.  By knowing the true cost, managers no 
longer have to be concerned with waste and overhead.  Outsourcing also enables many cabinet 
manufacturers to produce products they would otherwise be unable to produce because of 
equipment limitations.  A company who chooses to outsource is able to then concentrate on the 
strengths of the company.  A custom cabinet manufacturer that specializes in architectural 
millwork may save a lot of time by purchasing drawers and other parts from component 
producers, thus allowing for the company to sell more cabinets and expand their existing 
business.  Outsourcing continues to grow in popularity around the cabinet industry, making many 
companies more profitable (Donlin, 2000). 
 
1.4.3 Building Products: Millwork and Stair Parts 
 
The millwork industry consists of those companies that manufacture doors and windows, stair 
parts, blinds, mouldings, and assorted trim.  The SIC code that would incorporate much of the 
millwork industry would be 2431 (millwork), or under the new “North American Industry 



The North American Value-added Components Industry: Overview and Market Opportunities  
 

Appendix 1, Page 11 
 

Classification System,” which replaced the SIC system in 1997, millwork is listed in a number of 
categories that can include flooring and wood windows and doors, so for the purpose of our study 
we will not try to place millwork in just one of these many NAICS categories.  Currently, 
approximately 75% of mouldings and millwork are made from softwoods, while 25% are made 
from hardwoods.  The predominant softwood species include ponderosa pine, Douglas fir, 
southern pine, true firs, and eastern white pine.  Red oak and, increasingly, yellow poplar are the 
primary hardwoods used in this market.  It was estimated in 1990 that nearly one billion board 
feet of lumber was used in the millwork and moulding industry.  The American Business Disk 
has over 2700 companies listed as producing moulding or millwork. 
 
Wood windows and doors are listed by the SIC code 2431 and is incorporated with millwork, but 
under the NAICS these products are listed separate from millwork under the code 321911.  
According to the “Annual Survey of Manufacturers” the industry shipped goods that totaled over 
$10.8 billion (U.S. Census Bureau, 2002).  The wood window and door industry is highly linked 
to the new construction and remodeling sectors.  In 1992 60% of wood doors and 63% of wood 
windows were sold to residential repair and remodeling projects (Lee and Greber, 1996).  With 
the recent slowdown in the economy we are seeing a decrease in the amount of housing starts 
across the country.  This slowdown of construction will cause the window and door industry to 
have reductions in volumes and increased competition for business.  Alan Campbell of the 
Window and Door Manufacturers Association (WDMA) believes that the past several years of 
strong growth, technological advancements and aggressive marketing campaigns have laid down 
a foundation that will allow the industry to “wait out’ this current economic cycle (Campbell, 
2001).   
 
Some changes that are taking place in the window and door industry are a gradual change in 
material.  The industry has seen a significant increase in vinyl products, along with a growth in 
demand for wood/non-wood composite material (Campbell, 2001).  Other issues facing this 
industry include labor and energy concerns.  Campbell states that labor is always a major issue, 
but as the economy has slowed down there has been a positive effect on labor availability.  The 
potential for the U.S. to have an “energy crisis” is the major worry for most manufacturers 
because everyone needs power and heat for his or her facilities (Campbell, 2001). 
 
The architectural woodwork and store fixture segment of this market has had a significant 
slowdown during this soft economy.  However, most of the companies that responded to the 
“Wood and Wood Products 15th Annual State of Architectural Woodworking and Store Fixture 
Industries survey” showed some optimism for the future.  The tepid optimism is a slight 
improvement over last year’s result (Sypkens and Landgraf, 2002).  This survey also sought out 
to find what this industry’s top concerns were.  The main concerns for this industry showed to be 
the economy, workforce, competition (both domestic and foreign), and slow payments (Sypkens 
and Landgraf, 2002).  When looking into this industry, we find that none of the respondents listed 
a short supply of high-grade material as a concern nor were they concerned that they were 
running low on their desired species of wood.    
 
1.4.4 Flooring 
 
The U.S. wood-flooring industry is described together with the hardwood dimension industry by 
SIC 2426 (hardwood dimension and flooring mills).  Under the new “North American Industry 
Classification System, it is described by NAICS 321918 (other millwork (including flooring)). 
 
The hardwood flooring industry shipped out goods that totaled $1.4 billion according to the U.S. 
Census Survey of Manufacturers.  This figure has increased from the previous three years.  This 
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increase in hardwood flooring can be attributed to a number of reasons.  Hardwood floors have 
become in style and many home owners are replacing their old carpet and vinyl floor coverings 
with wood flooring.  Wood flooring has also become popular because of the reduced maintenance 
and health problems associated with carpet.  Many people suffer from allergies, and one way to 
reduce the pollen, dust, and dander around the home is to remove carpet, which can trap many of 
these allergens.  Hardwood floors are also easier to clean and maintain.  Wood flooring does not 
show the stress that carpet does in “high traffic areas,” which means it does not need to be 
replaced as often.  The wood flooring also offers the home owner versatility.  If the owner 
decides that having a padded surface is desired then the placement of a rug can fulfill this need.  
This allows the owner to change the room’s design and look more often by changing the rug or 
removing it all together.    
 
The U.S. wood-flooring industry produces several types of hardwood flooring, which can be 
grouped into two categories: solid hardwood flooring and engineered flooring.  The first is made 
from a solid piece of hardwood lumber; the second consists of several plies of hardwood or 
softwood veneer, covered with a hardwood face veneer (qtd. in Alt, 2001).  The solid hardwood 
flooring is further divided into strip-, plank-, and parquet-flooring.  The majority of all flooring 
produced is strip flooring, a solid piece of wood produced in a tongue and groove pattern with 
widths ranging from 1.5 inches up to 3.25 inches.  Plank flooring is also produced with a tongue 
and groove pattern, but its width varies from 3 to 9 inches.  Parquet flooring is designed to form 
flooring patterns and is thereby often manufactured in short lengths of individual pieces.  It is 
usually also produced with tongue and groove and end-matched features. 
 
Solid wood flooring is sold in different qualities, allowing different amounts of character marks 
to be included in the finished product.  The highest grade in each group will be practically defect 
free with a very uniform appearance.  The lower the grade, the more color variations and 
characters like sapwood, streaks, small knots, or worm holes are allowed to make the grade.  The 
grades vary with the species used.  For oak, ash, cherry, and walnut the highest flooring grade is 
“Clear Oak/Ash/Cherry/Walnut,” followed by “Select Oak/Ash/Cherry/Walnut,” “No. 1 Common 
Oak/Ash Cherry/Walnut,” and “No. 2 Oak/Ash/Cherry/Walnut.”  For beech, birch, hard maple, 
hickory, and pecan the general flooring grades are “First Grade,” “Second Grade,” and “Third 
Grade.”  There are also two quality classes that combine grades developing from the production 
run:  “Second and Better Grade” and “Third and Better Grade.”  A variety of special grades exist 
allowing for particular features of single wood species (NOFMA, 1999). 
 
There are many engineered flooring systems that are made from wood composite materials.  
Placing a veneer cover over a product such as LVL, OSB, or plywood produces some of these 
engineered floors.  Engineered flooring is manufactured to look like strip or plank flooring, only 
in larger widths and lengths.  Since it consists of several layers, the core layers cannot be seen in 
the finished product.  This allows using a higher amount of lower grade material in the substrate 
layer (Smith and Lamb, 1997).  The “National Oak Flooring Manufacturers Association” 
(NOFMA) defines quality rules only for oak.  The grades are “Select and Better engineered – 
Oak,” “No. 1 Common Engineered – Oak,” and “No. 2 Common Engineered – Oak” (NOFMA, 
1999). 
 
In 1999, engineered flooring accounted for 39% of the hardwood flooring market; solid hardwood 
flooring took 61% of the market share (qtd. in Alt 2001).  Helm (2000) found that engineered 
flooring was the fastest growing segment among all types of hardwood flooring, mainly because 
it is easy to install.   
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1.5 Outsourcing 
 
Outsourcing has become very popular over the past few years in a number of wood-based 
manufacturing companies.  Some of the main reasons a company may outsource many of its parts 
is simple:  To save time and money.  But for many companies the most important reason to 
outsource is to eliminate the variable cost associated with making their component parts (Donlin, 
2000).  Outsourcing involves the purchase of parts or finished goods from outside companies.  By 
doing this the secondary manufacturing company can then have an exact cost associated with that 
particular part.  WCMA research revealed that furniture and cabinet manufactures can increase 
their profitability by outsourcing (Lawser, 1998). 
 
Outsourcing is said to open a “Garden of Eden” for furniture manufacturers and suppliers (qtd. in 
Imberman, 1999).  Every furniture and cabinet company is being urged to outsource as many of 
their components as possible.  The question raised to many of these companies is how much do 
we outsource, and how much do we continue to manufacture in house?  Outsourcing has been 
popularized in today’s wood manufacturing business because it allows a company to focus on its 
core business and get back to doing what that company does best.  With this new outsourcing, 
estimates indicated that 20 to 22 percent of value-added furniture and fixture production is 
outsourced (Imberman, 1999).  Some companies have gone as far as to shut down most of their 
production facilities and outsource all of their manufacturing, leaving behind only their 
administration and marketing departments.  This type of outsourcing is probably not going to be 
seen in the wood products industry anytime soon, but it is a growing trend (Imberman, 1999). 
 
Many major U.S. furniture companies are now purchasing finished or semi-finished products 
from Asia.  Many of these companies purchase parts from foreign businesses, but some are even 
locating part of their own operations overseas to reduce cost.  This shift in overseas purchasing is 
affecting every corner of the home furnishings industry – design, marketing, manufacturing, 
distribution, and retailing.  Operational, legal, and financial issues have all been brought to the 
forefront for many of these companies attempting to increase their business by outsourcing 
overseas (Aves, 2001).  
 
The WCMA has conducted many “make vs. buy” studies targeted at component buyers.  The 
surveys are done to assess the potential advantages to purchasing components from North 
American Suppliers.  Steve Lawser at the Carolina’s Industrial Woodworking Expo Seminar 
presented the list of the major advantages (Lawser, 2002).  He listed advantages that included 
faster response time, just-in-time deliveries, ability to fill smaller orders, reduce inventories, 
better communications, consistent quality, wider species selection, and sustainable forest 
resources.  Some strategies were also given to the component companies in hope of raising their 
domestic business.  He told them that they should know their cost and focus on cost reduction.  
The WCMA has developed a manual for their members to use so they may compare costs and 
identify areas of improvement.   
 
The second strategy was to improve production efficiencies and labor production.  One area 
where improvements could be made was using modern woodworking machinery that could help 
with lumber drying, yield improvement, materials handling, and producing precision components.  
North American companies were told that they must strive to produce more with fewer workers 
in order to keep up with competitors from China, Asia, Eastern Europe, and South America where 
labor is cheap.  The last strategy that Lawser gave was to improve the marketing and sales of the 
company:  use marketing to help highlight the advantages of using North American component 
parts (Lawser, 2002).   
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Distribution of outsourced parts can be a major determining factor for companies looking into 
purchasing component parts.  Having the part you need wheto an you need it is very important 
within many of the wood products secondary industry.  Most wood products companies are 
reducing their warehouse sizes and expect just-in-time (JIT) delivery from their suppliers.  This 
demand for quick and reliable distribution is an advantage for North American suppliers. One 
downside to outsourcing overseas is a lag time in shipping.  Also, if there is a problem with the 
order it is much easier for companies in North America to remedy the problem and make sure the 
secondary manufacture stays running with the correct parts.  Another problem that arises with 
purchasing parts from overseas is the indirect communication between companies.  
Communication may be difficult because of language barriers and time differences. 
 
Companies wanting to outsource may often want to send a representative to the component 
manufacturing company to see the operation and to personally visit with the salesperson or staff.  
When outsourcing parts overseas, traveling to the mill site may be impossible because of time and 
money constraints.  North American companies need to highlight these advantages when selling 
to other North American companies.  Knowing how to sell these advantages to secondary 
producers can be the difference in whether or not a component manufacture is able to “survive” 
producing products using North American hardwoods.  
 
 
1.6 Barriers 
 
There has been little published about the reasons non-traditional species of wood are not used in 
the manufacturing of wood dimension and component products.  Most wood component 
manufacturers produce a product that has been ordered from their consuming industry, such as 
furniture, cabinets, millwork, etc.  The main barrier to using different species will be to get these 
manufacturers to produce products that use non-traditional species.  While little has been 
published on using different species within these industries, a few studies have evaluated the use 
of low-grade and character-marked lumber.  Most of the barriers that exist for these two issues 
also exist when trying to introduce new species. 
 
The furniture industry is driven mainly on fashion and style.  Kron (1983) claims that standards 
of taste and style in furniture are primarily determined by what appears in home furnishing 
magazines.  Retail buyers and consumers often take cues from such magazines in their 
subsequent purchases.  Bumgardner (1999) added to Kron’s work by suggesting that 
manufacturers often take cues from secondary sources for new product ideas as well.  
Bumgardner’s studies have focused on using character-marked lumber in the production of wood 
furniture.  Many of the barriers that he found may also be problems that will exist to introducing 
new species in the production of furniture and other wood products.   
 
Industry magazines of home furnishings and decorating can help increase the awareness of new 
products on the market.  These magazines have the ability to shape trends and fashions for new 
and existing products.  If editors of home furnishing magazines were encouraged to increase 
exposure of furniture that used character-marks or new species, the change of fashion in 
hardwood furniture might gain wider acceptance in all segments of the distribution chain 
(Bumgardner, 1999).  At this point many manufacturers could be persuaded to try new species in 
many of their new products at the beginning of the design and development phase. 
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Many of the wood industries that are fashion-oriented have developed a risk-averse orientation 
that dissuades them from creating innovative new products (Hatch, 1980).  In these industries 
designers play an important role in shaping fashion trends.  There are several examples of 
manufacturers who have taken a risk by designing and introducing a new product, which has been 
met by initial resistance, but ultimately set the stage for an industry design change (Martin, 1995).  
This could be the case for the furniture or cabinet industry if they decided to release a product that 
consisted of non-traditional species, but most companies are not willing to wait for the 
consumer’s taste to change. 
 
Solomon (1988) and Kron (1983) point out that most product design is done prior to any 
consumer involvement.  Most designs are slowly “weeded out” before consumers ever see the 
final product.  The product designs must go through designers, retail buyers, editors of style 
magazines, manufacturers, and advertisers.  These people serve as gatekeepers who decide what 
product choices consumers will ultimately make.  Often, this system can lead to a high degree of 
convergence on the underlying design themes of products (Bumgardner et. al., 2000).   
 
Retailers serve as a very important step in the industries’ distribution chains.  It is the retailer that 
will either accept or decline new designs of products by their purchase decisions.  If the retailers 
do not accept the new design then the product will never reach the consumer.  The furniture 
industry has traditionally been viewed as a “push” industry, where it is assumed that personal 
selling efforts by retailers will affect consumers purchasing decisions (Bennington, 1985). 
 
A barrier that also exists is one of reactive instead of proactive firms within the forest products 
industry.  Firms employing a proactive strategy prepare by allocating resources to preempt 
undesirable events, whereas reactive firms simply wait around until a problem develops and then 
attempt to deal with it (Urban and Hauser, 1980).  Since much of the industry takes a reactive 
approach by imitating its competitors it may be difficult to entice these firms to use a new raw 
material.  However, there is room for more proactive design strategy within the industry.  The 
direct competition imposed on by furniture markets puts pressure on manufacturers to have 
something new to offer and attract attention among the wide array of competitive offerings 
(Sinclair, 1992).  It might be expected that if enough proactive companies were to introduce and 
have some success with products using non-traditional species that many of the reactive 
companies may begin to follow suit.   
 
Bumgardner et. al. (1999) found that companies who had success with manufacturing and selling 
character-marketed hardwood furniture lines experienced a “learning curve.”  This learning curve 
involved both manufacturing and marketing considerations.  Some of these companies reported 
that character-marks were eventually dropped from many of the companies’ lines of furniture.  
Companies that did exhibit some success displayed a degree of patience, giving the product a 
chance to be accepted when met with initial resistance by retailers or consumers.  This degree of 
patience is what the industry will need to exhibit if the introduction of new products made with 
non-traditional species is to be successful.  The change to non-traditional species will not be an 
“overnight” success, but instead will gradually be accepted in the marketplace. 
 
There have also been a number of studies done to attempt to find a market for lower grade 
lumber.  Many of the barriers that are faced in the use of low-grade lumber also exist when trying 
to introduce new species into the market.  Using high-grade lumber has its advantages, such as 
the relative ease with which larger pieces of clear material can be obtained (Gatchell, 1987).  
Many sawmills do not want to waste their time and energy in attempting to use lower grades of 
logs and lumber to produce an inferior product.  In order for a sawmill to obtain the same yield, 
which higher grades of lumber offer, from the lower grades of lumber an increased machine time 
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is required due to decreasing yield with decreasing lumber-grade (Gatchell et al. 1999).  This 
desire of sawmills to cut high grade lumber can be viewed as an advantage for introducing non-
traditional species.  Since log quality of traditional species has decreased this can be an opening 
for companies to use other species and utilize the highest quality logs from the non-traditional 
species. 
 
As of now the National Hardwood Lumber Association (NHLA) does not have grading criteria 
for all species of wood.  Since no grading rules exist it would be up to the company to create a 
separate grading system for its product.  Northwest Hardwoods, located in Portland, OR, found 
that NHLA’s grading rules did not cover their total product line.  They took the NHLA’s four 
main grading groups, further sub-divided the groups, and changed many of the group names to 
better fit their product. 
 
§ Select and Better was changed to Superior. 
§ #1 Shop grade was divided into 2 products:  Cabinet and Custom Shop. 
§ Custom Jacket Boards, Jacket Boards or Strips grouped excessively narrow boards and 

differentiated their yield. 
§ #2 Shop and #3 Shop were graded for yield, defect character, structural stability and 

separated into product for the upholstered furniture frame industry. 
§ As a result of this grading switch Northwest Hardwoods has turned NHLA’s four grading 

brackets into nine separate brackets. 
§ Superiors (Sup) 
§ Cabinet (Cab) 
§ Custom Jacket Board (CJB) 
§ Jacket Board (JB) 
§ Custom Shop (CS) 
§ Com/#2 
§ Premium Frame 
§ Standard Frame 
§ Eco/#3 

 
Northwest Hardwoods has also set up their web page so that a perspective buyer is able to select a 
specific species, and information on that species is quickly available, such as machining, nailing, 
gluing, screwing and finishing (Northwest Hardwoods, 2002).  This type of ingenuity could allow 
for a company to produce component products using non-traditional species by stepping outside 
of the NHLA’s grading system and creating a unique system that best fits their needs. 
 
Machineability and yield are two very import aspects of producing lumber and components.  
Most forest products companies have a very small profit margin, which means that they must 
produce as much product as possible from their raw material.  Since little is known about how 
non-traditional species perform in the sawmill, many companies are wary of trying any new 
species.  Some work has been done to show that low-grade lumber can be used and that 
improvements in yield can be made with the inclusion of character-marks.  Yet, many sawmills 
are reluctant to begin producing this character-marked hardwood even with yield improvements.  
It is yet to be seen if manufacturers will produce and market products with character-marks and if 
retailers will be willing to purchase and sell the products (Bumgardner, et al. 2000).  This same 
scenario can be said for the use of non-traditional species.  Even if it is shown that these species 
can be sawn and machined with high yield results, the product still must be sold to manufacturers 
before any money will be made.   
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2.0 Objectives 
 
This study is to identify opportunities to the use of non-traditional species within the wood 
components industry.  In order to understand what opportunities exist it is vital to know why 
wood component manufacturers and wood component consuming industries use specific species 
and how they view the use of non-traditional species. 
 
The specific research objectives are to: 

1. identify the barriers to the increased use of non-traditional species within wood 
component using industries;   

2. evaluate wood component manufacturers’ perception on increased use of non-traditional 
wood species; and 

3. develop strategies for using non-traditional species in wood components manufacture. 
 
 

3.0 Methodology 
 
Objective #1 is to identify the barriers that exist to the use of non-traditional species within wood 
component using industries.  This information will be collected via a mail survey of wood 
component users (wood flooring, cabinets, millwork, wood furniture, and building products 
manufacturers).  The questionnaire will be designed to gather information specific to each of the 
individual industries.  The questions will be designed to collect information regarding alternative 
species utilization, potential markets, demographic information, equipment and technology needs, 
and raw material characteristics.  The bulk of the questionnaire will focus on technology and 
market related barriers to utilization of alternative species.  The goal of the questionnaire design 
is to be under three pages long.  This length is desired to achieve a higher return rate.  The 
questionnaire will be longer if additional questions are deemed necessary to collect all the 
information needed.  The questionnaire will be sent out at the end of November 2002 and data 
collection will begin as the questionnaires are returned.  A reminder postcard as well as a second 
mailing of the questionnaire will be sent to non-respondents after the initial mailing.  The data 
will be collected and analyzed using a number of statistical comparisons. 
 
Objective #2 is to evaluate wood component producers’ perspective on using non-traditional 
species.  This information will be collected via mail surveys sent out to wood component 
producers.  The questionnaire will be designed specifically for this industry.  The questions will 
be designed to collect information on why the producers do not currently use non-traditional 
species and what problems they foresee in using these species.  The goal of the questionnaire 
design is to be under three pages long.  This length is desired to achieve a higher return rate.  The 
questionnaire will be longer if additional questions are deemed necessary to collect all the 
information needed.  This data will be collected and analyzed using a number of statistical 
comparisons. 
 
Objective #3 The data that is collected from objective one and two will be used to develop 
possible strategies for using non-traditional wood species in wood component manufacturing.  
The strategies that will be developed will help show how wood component users can use and 
market products made with alternative species.  The strategies will also help producers and 
consumers work together to become more profitable using non-traditional species.   
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3.1 Data Collection 
 
Virginia Tech faculty members and industry representatives will assist in questionnaire 
development and pre-testing.  Research Scientists from Forintek will be consulted during 
questionnaire development and pre-testing.  This survey’s that are being conducted will designed 
to aid in the completion of both objective #1 and objective #2.   
 
The population of interest for this study was the secondary hardwood industry.  The sample frame 
was composed using the American Business Disc 2002.  Companies were selected based on a 
filter, which eliminated any company with less than 20 employees.  Companies which were 
categorized after the following SIC’s were chosen:  SIC 2426 (Hardwood Dimension and 
Flooring), SIC 2431 (Millwork), SIC 2434 (Wood Kitchen Cabinets), SIC 2521 (Wood Office 
Furniture), SIC 2511 (Wood Household Furniture Except upholstered).   Table 2 shows the 
industrial markets that will be examined and the number of companies associated with each SIC 
code: 
 

Table 2. Survey populations 

 

Industrial Market SIC Codes 
# of Companies 

(20 or more employees) 

Hardwood Dimension and 
Flooring 2426 

813 
448 within sample frame 

Wood household furniture 
except upholstered 2511 

550 total 
 

365 within sample frame 

Wood office furniture 2521 
390 total 

238 within sample frame 

Millwork 2431 
2700 total 

660 within sample frame 
Wood Kitchen Cabinets 
and TV and Radio 
Cabinets 

 
 

2517 
640 total 

437 within sample frame 

Flooring only 2434 185 within sample frame 
 
Survey mailings will be sent out followed by a reminder postcard.  To achieve the highest 
response rate possible, the questionnaire will be resent following the initial mailing.  The total 
number of questionnaires to be mailed will be based on an estimated 20% response rate. 
 
Ballenger and McCune (1990) stated that when sampling multiple populations for parameter 
studies, the following equation can be used to determine the correct sample size.  The equation 
derives the sample size by using a question that will have the highest possible variance.   For this 
questionnaire, the question considered to have the highest variance will be one that uses a Likert 
type rating scale from 1 to 7.  The proposed equation is as follows: 
 n = [ ( Z a/2 ) ² ( s ) ² ] / h² 

where:  n = sample size 
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Z a/2  = reliability coefficient 
s = estimated population standard deviation 
h = allowable tolerance level 

 
A confidence interval of 95% will be used for this study.  The variables and calculation are as 
follows: 
 

Z a/2  = 1.96 
s = (max value – min value)/6 = (7 – 1)/6 = 1 
h = ± 0.2 for a = .05 

 
n = [(1.96)² (1)²] / (0.2)² = 96.04 rounded to 97 

 
This equation shows that approximately 100 surveys will need to be returned from each of the 
targeted market segments.  Since our response rate has been estimated to be 20%, at least 500 
surveys will need to be mailed to each of the market segments.  
 
After the questionnaires are returned the data will be entered into Microsoft Excel and will be 
analyzed using Excel and SPSS statistic software package.  The analysis will be based on a 95% 
confidence level, which will have an a-level of 0.05.  All data will be analyzed using descriptive 
statistics such as, t-tests, frequency tables, means, standard deviation, median, ANOVA, and 
MANOVA.  These statistics will be used on questions where relevant information can be 
obtained.   
 
This survey will be sent to a sample consisting of the dimension, flooring, cabinets, furniture, and 
millwork industries in the United States.  Since all surveys will not be returned the sample will 
need to be tested to see if it is truly representative of the population.  There are several methods to 
evaluate the representativeness of companies who answer mail surveys.  Miller and Smith (1983) 
found that companies who send their questionnaires late are similar to the companies who do not 
respond at all.  Therefore, comparing early and late surveys will allow us to draw conclusions on 
whether or not the sample represents the population.  The mental attitudes of non-respondents can 
be compared to respondents as well.  It will be assumed that the respondents represent the 
population if there are no significant differences found.  For this study, we will compare early and 
late respondents as well as, conducting a telephone survey of non-respondents towards using non-
traditional species.  These comparisons will then be analyzed to see if any biases exist.   
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Abstract 
 
The wood-based component industry has continued to grow in the past several years because of 
an increased usage of components by many secondary manufacturers of wood products.  There 
has been a decrease of high value raw material available for the production of wood components.  
This decrease has caused many companies to look into using alternative raw materials.  One 
option for this industry is to use non-traditional species, such as birch, aspen, gum, red maple, and 
softwoods in the manufacturing of components.  This research evaluated the barriers that may 
exist for both the component manufacturers and the users of these components.  Survey data was 
gathered on the wood component manufacturing industry along with six secondary wood 
component using industries, which include cabinets, flooring, millwork, windows and doors, 
office furniture, and household furniture.  The data has shown that there will be a need for the 
component manufacturers to promote “non-traditional” species use within the design community.  
Many of the secondary industries that were surveyed rely heavily on consumer preferences. 
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1.0 Methodology  
 
A mail survey was used to collect data.  The research population of interest included 
manufacturers of wood components and wood component consuming industries.  Seven industry 
specific questionnaires were developed to gather information for the fulfillment of the study 
objectives.  Members of the Virginia Polytechnic Institute and State University faculty and 
employees of the sponsor organization (Forintek, Canada) reviewed the questionnaire.  The 
preliminary questionnaire was faxed to at least three companies within each of the seven 
industries for their review.  When at least one questionnaire from each of the industries was 
returned, final adjustments were made and the revised questionnaires were mailed in January 
2003. 
 
 
1.1 Sample Development 
 
The populations of interest in this research were companies that manufactured or consumed wood 
components with twenty or more employees.  The industries that were surveyed were:  hardwood 
dimension (SIC 2426), wood household furniture expect upholstered (SIC 2511), wood office 
furniture (SIC 2521), millwork and windows and doors (SIC 2431), wood kitchen cabinets and 
TV and radio cabinets (SIC 2517 and SIC 2434), and flooring (SIC 2426).  The mailing/contact 
list for this study was compiled by using two different sources.  The majority of the list came 
from the American Business Disc 2002 (American Business Disc 2002).  The flooring mailing 
list was one that the Center for Forest Products Marketing and Management identified from a 
previous study.  After all the company information was gathered, it was sorted by the company’s 
listed primary line of business into seven different industry segments (cabinets, flooring, 
millwork, office furniture, dimension and components, windows and doors, and household 
furniture).  Table 1 shows the exact number of questionnaires mailed to each industry segment. 
 

Table 1. Sample Frame by Industry Segment 

Industry 
# of Companies            

(20 or more employees) 

Cabinets 437 

Flooring 198 

Millwork 522 

Office Furniture 247 

Dimension and Components 428 

Windows and Doors 494 

Household Furniture 357 

Total 2668 
 
Ballenger and McCune (1990) stated that when sampling multiple populations for parameter 
studies, the following equation can be used to determine the correct sample size.  The equation 
derives the sample size by using a question that will have the highest possible variance.   For this 
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questionnaire, the question considered to have the highest variance will be one that uses a Likert 
type rating scale from 1 to 7.  The proposed equation is as follows: 
 

n = [ ( Z a/2 ) ² ( s ) ² ] / h² 
where:  n = sample size 
Z a/2  = reliability coefficient 
s = estimated population standard deviation 
h = allowable tolerance level 

 
A confidence interval of 95% will be used for this study.  The variables and calculation are as 
follows: 

Z a/2  = 1.96 
s = (max value – min value)/6 = (7 – 1)/6 = 1 
h = ± 0.2 for a =.05 
n = [(1.96)² (1)²] / (0.2)² = 96.04 rounded to 97 

 
This equation shows that approximately 100 questionnaires need to be returned from each of the 
targeted market segments.  Since our response rate has been estimated to be 20%, at least 500 
questionnaires will need to be mailed to each of the market segments.  If less questionnaires are 
returned then the confidence interval will be widened. 
 
 
1.2 Questionnaire Outline 
 
One questionnaire (Appendix A) for each industry was developed and mailed to each company 
within the sample population.  Each of the questionnaires contained five sections; product type, 
raw material use, processing technology, company demographics, and open discussion questions 
regarding “non-traditional species.”  This design allowed us to receive qualifying information 
within the first few questions, then company specific information, and conclude with two open 
ended questions that would allow for the respondents to voice their opinion on the use of “non-
traditional species.”   
 
The section of the questionnaire that dealt with raw material use was created in order to 
understand what materials each of the companies were currently using.  This included questions 
that dealt with species use, along with questions that covered the grade and the amounts of each 
type of material.  Questions asked for the respondent to estimate the amount of each type of 
material they were using by comparison to other material using a percentage scale.  There were 
17 attributes listed where the respondent was asked to rate the importance of each attribute on a 
7-point scale.  The attributes that were listed were deemed important to the potential of using 
alternative raw materials, such as “non-traditional species.”   
 
The processing technology section had questions that allowed respondents to identify their new 
technology (within the last five years).  This section also had questions that dealt with the role 
that the Internet played within their company.  Three questions covered the topic of production 
scheduling.   
 
The demographic section collected information such as, company size, association membership, 
amount of sales, and number of employees to be used to help identify potential markets for “non-
traditional species.”  The questionnaire ended with two open-ended questions that allowed for the 
respondent to voice their opinions on the issues that are being addressed within this study.  Before 
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the data was analyzed all responses were coded and entered into an SPSS spreadsheet.  The SPSS 
statistical software program was used to statistically analyze the data.  Both Microsoft Excel and 
Word were used to record data that could not be coded and statistically analyzed. 
 
 

2.0 Results 
 
Survey data was entered into SPSS statistical software package for analysis.  A total of 763 
questionnaires were returned.  Of those, 357 were deemed usable, resulting in an overall response 
rate of 14.3%.  There were 238 undeliverable questionnaires and 168 returned questionnaires by 
companies that are not participating in operations this study was targeting.  After these 
questionnaires were eliminated, the adjusted response rate was 16.8%.  As the questionnaires 
were returned they were separated into the seven separate industries.  The numbers of responses 
in each of the industries are as follows:  cabinets (72), flooring (39), millwork (79), office 
furniture (37), dimension and components (38), windows and doors (36), and household furniture 
(56).  These responses resulted in response rates of 16.9% for cabinets, 20.7% for flooring, 15.7% 
for millwork, 16.2% for office furniture, 11.2% for dimension and components, 7.6% for 
windows and doors, and 16.2% household furniture.  After removing the non-usable 
questionnaires the adjusted response rates are 18.1% for cabinets, 25.9% for flooring, 17.8% for 
millwork, 18.4% for office furniture, 14.5% for dimension and components, 9.2% for windows 
and doors, and 18.6% for household furniture.   
 
 
2.1 Component Manufacturers   
 
2.1.1 Profile 
 
The wood dimension and components industry returned 38 completed questionnaires (14.5% 
response rate.  The regional distribution of the respondents within this industry is shown in Figure 
1. 

North
45%

New England
16%

South
34%

West
5%

             
Figure 1. Dimension and component respondents by region. 
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Respondents were asked if they were part of a multiple facility company or a single production 
facility.  Within this industry 62.3% of the respondents were part of a single operation.  The 
component industry respondents were also active in trade associations with 65.8% being 
members.  The Wood Component Manufacturers Association (WCMA) was the most common 
association.  The majority of component manufacturing facilities had less than 50 full-time 
employees.  Twenty-three percent of the companies had less than 25 employees and 36.8% has 
between 25-50 employees (Table 2). 
 

Table 2. Full-time employees at the respondents’ production facility. 

  # of respondents % of respondents 
Fewer than 25 9 23.7 

25-50 14 36.8 
51-100 8 21.1 

101-200 5 13.2 
301-400 2 5.3 

 
Gross sales for the companies were gathered.  Sales figures indicate that all of the respondent’s 
companies have sales that exceed $1,000,000 (Table 3). 
 

Table 3. Total gross sales by component company. 

  # of respondents % of respondents 

$1,000,001 - $5,000,000 17 44.7 

$5,000,001 - $15,000,000 11 28.9 
$15,000,001 - $25,000,000 3 7.9 

$25,000,001 - $50,000,000 2 5.3 

Greater than $50,000,000 4 10.5 
 
Many of the companies also produce other products besides components (Table 4).  Flooring and 
millwork were the largest percentage of other products being made. 
 

Table 4. Percentage of respondent companies that also produce other products.    

Cabinets Flooring Millwork 
Office 

Furniture 
Windows and 

Doors 
Household 
Furniture Other 

5.3% 21.1% 26.3% 2.6% 2.6% 13.2% 7.9% 
 
 
2.1.2 Raw Material Use 
 
The average annual lumber input volume at each production facility was calculated 3.9 million 
board feet.  The lumber input was calculated for both hardwood and softwood.  Hardwood 
accounts for 3.8 million board feet, whereas softwood lumber is 54 thousand board feet.  Figure 2 
shows the lumber input broken down by region. 
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Figure 2. Mean lumber input by component companies by region. 

 
Data was gathered on the type of solid raw material they are using to produce their dimension and 
component products.  Figure 3 displays the percentages of each of the raw materials used, 
excluding panel products. 
 
Respondents used an average of 1 million square feet of panel products.  The panel products were 
then broken down into five categories; softwood plywood, hardwood plywood, MDF, 
particleboard, and other (Table 5).     
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Figure 3. Average percentage of raw material purchases. 

 

Table 5. Average usage of panel products within the component industry. 

Softwood Plywood Hardwood Plywood MDF Particle Board Other 
16563 sq. ft. 1023344 sq. ft. 15569 sq. ft. 15375 sq. ft. 1563 sq. ft. 

 
Respondents were asked to assess what percentage of their companies cost was associated with 
their wood raw material.  On average respondents reported 53% of their costs are associated to 
their wood material.  This was higher than many of the other industries that participated in the 
study.  A potential reasoning for this high cost is that 82% of their raw material is purchased from 
outside vendors.  Only 18% of the material they are using is obtained from company 
owned/affiliated sources.   
 
One of the study’s goals was to determine if component companies are willing to change the 
products they are currently using.  We asked the manufacturers if they had switched their primary 
raw material in the past five years.  The results of this question show that only 18.4% of the 
respondents had switched their material use.   
 
Certification of raw materials has also been a major issue within the forest products industry.  
Sixty-eight percent of respondent companies do not participate in any certification and 13.2% of 
respondents answered that they either do not know what certified raw material is or they do not 
know if their company uses any certified products.  Eighteen percent of companies that used 
certified raw materials were then asked to please list all certifying agencies that their company 
deals with.  FSC, SFC, and SmartWood were all listed as third party certification agencies that 
the component industry used. 
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Table 6. Average use of the different grades of  hardwood and softwood lumber. 

Hardwood % Used Softwood % Used 

FAS 9.1 Selects 1.9 
Selects 5.9 #1 44.8 

No. 1 Common 48.8 #2 44.1 

No. 2 Common 28.6 #3 9.1 
#3 A 7.6 Utility 0.0 

#3 B 0.0 Appearance 0.0 
 
The respondents were asked what type of lumber purchasing strategy their company participates 
in.  Seventy-five percent of component companies attempt to obtain highest possible yields from 
lower grades of lumber, whereas 25% of respondent companies purchase high grades of lumber 
only.  Table 6 displays the average board footage a component company purchases.  This data 
matches the previous data by showing that most of the lumber purchased is No. 1 Common and 
above.  Component manufacturers take lumber and remove defects as they produce their 
component products.  This manufacturing procedure allows them to use lower grade lumber to 
produce high quality products.  The above table also lists softwood usage within the component 
industry.  It is evident from this data that most component manufacturers only use a small amount 
of softwood lumber.  
 
This study was designed to gather information on what species of wood are being used within 
each industry.  The type of species being currently used will aid in determining what “non-
traditional” species may be substituted.  Respondents were asked to list the percentage of each 
species they use in their product.  There were 19 species listed along with an “Other” category, 
which allowed for the respondent to add any species, which we may have left off the list.  Table 7 
shows the average board footage use of each species.  Red Oak is the most commonly used specie 
with 1.2 million board feet being used by the average component manufacturer.  “Traditional” 
species composed 63.7% of all wood used by the industry.  “Traditional” species included Red 
Oak, White Oak, Hard Maple, Cherry, White Pine, and Ponderosa Pine.  “Non-traditional” 
species use was relatively low in this industry.  The average company was using 222,000 board 
feet of Yellow Poplar along with 230,000 board feet of Soft Maple.  The objectives of this 
research were to investigate the use of species such as Aspen, Birch, Gum, and Softwoods.  These 
species accounted for around 7.1% of the total usage.  Many of the species that are currently 
being used in this industry that are not part of this list were reported to be Walnut, Beech, 
Basswood, and Mahogany.       
 

Table 7. Average percentage of species use among wood component manufacturers. 

Species % Used Board Feet in Thousands 

Red Oak 31.3 1209.4 

White Oak 10.4 400.0 
Hard Maple 9.8 376.8 

Cherry 11.9 459.3 

White Pine 0.3 12.1 
Ponderosa Pine 0.0 0.0 

Hickory 2.6 100.1 

Ash 5.1 196.9 
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Species % Used Board Feet in Thousands 

Soft Maple 6.0 230.1 
Hybrid Poplar 2.8 106.5 

Southern Yellow Pine 0.2 8.9 

Radiata Pine 0.0 0.0 
Douglas Fir 0.0 0.0 

Yellow Birch 2.2 84.7 

Yellow Poplar 5.8 222.5 
Aspen 0.7 28.2 

White Birch 0.4 14.1 

Gum 3.5 134.4 
Alder 0.1 5.7 

Other 7.0 271.8 
 
 
2.1.3 Components Produced 
 
Our research indicated that 41% of the components being produced were blanks.  Semi-finished 
and finished components accounted for 37% and 22% respectively, of the other types of 
components being manufactured.  Most of the respondents said that their components would be 
used in visual applications, approximately 82%, with only 18% of the components being used in 
non-visual applications such as, internal furniture parts or industrial applications.   
 
Manufacturers were asked to report the percentage of their product that goes to which secondary 
industries.  Figure 4 illustrates that the cabinet industry and household furniture purchased more 
components than any other industries.  The other secondary industries accounted for almost all of 
the rest of the component products, with a small amount of components being sold to pallet 
manufacturers along with gun stock manufacturers.        
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Figure 4. Percentage of wood components sold to individual market segment.  

 
Participants of the survey were asked to rate the importance of many attributes that they demand 
in the wood products they purchase.  This question was based on a Likert type rating scale, (1 = 
Not Important, 7 = Very Important).  Table 8 shows the means that were calculated for the wood 
component industry.  The two attributes that had the highest means were proper dimensions and 
consistent supply.  Price stability with a mean of 5.5 and low price with a mean of 5.0, indicate 
that the industry is much more concerned with having a consistent product, than with having a 
less expensive raw material.   
 

Table 8. Average ratings given to 15 material attributes that deal with the wood products 
purchased by the wood components industry. 

Wood products attributes Mean 

Proper dimensions 6.1 

Consistent supply 6.1 

On time delivery 5.8 

Machinablility 5.7 

Moisture Content (MC) 5.6 

Consistency of MC 5.6 

Color 5.5 

Price stability 5.5 

Straightness 5.5 

Blue/mineral stain-free 5.4 

Order lead-time 5.2 
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Wood products attributes Mean 

Low price 5.0 

Finishability 4.8 

Wane-free 4.7 

Mechanical properties 4.7 

Lack of knots 4.5 
 
 
2.1.4 Processing Technology 
 
Information was collected on the current technology being used in the industry.  Almost twenty-
four percent of companies said they participated in some type of E-business.  It should be noted 
that most of the responses to the question stated that a web site for advertising was what they 
were currently using.  Participants were asked to please inform us of any new equipment or 
process which they may have installed at their facility within the past five years.  Installation of 
more automated equipment was the most common response.  This included the CNC machines 
along with computerized saws, sanders, and routers.  This could allow them to use lesser-known 
species.  Processing technology has come mainly in the form of inventory management.  Many of 
the respondents to this question stated that they have currently installed bar coding systems to 
better handle their products. 
 
 
2.1.5 Production Scheduling 
 
Production scheduling questions were also asked to gain a better understanding of how each 
industry handles their manufacturing process.  Figure 5 illustrates the three different types of 
scheduling options, plus a category for the respondent to fill in as other.  The only respondent to 
fill out the other option stated that their company had their own product plan control.  Both order 
expediting and MRP (material requirement plan) made up for 47.1% of the responses 
individually. 
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Figure 5. Percentage of respondents using different types of production scheduling.      

 
The average production lead-time (i.e., how long does it take for a product to travel through all 
processes in your operation) was calculated to be 24.5 days.  The production flow within the 
respondent’s company was ranked on a 1-7 scale with (1 = Highly variable/intermittent, 7 = 
Smooth/continuous).  The mean for this particular question was 4.8, just above what would be 
thought of as average.  With this being the case it can be concluded that the average lead-time 
would vary even within each production facility. 
 
 
2.1.6 Comments and Suggestions 
 
Concluding the questionnaire were two open-ended questions that would allow the respondent to 
voice his or her opinions on the use of “non-traditional” species.  Many of the responses were 
similar.  In the first question they were asked about potential barriers they may foresee in using 
these species.  The main responses are summarized below. 
 
§ Architects and designers will have to specify alternative species before we can produce a 

product. 
§ Customer and consumer demand. 
§ Machineablilty, staining properties, strength properties. 
§ Market acceptance. 
§ Not being pushed very hard by the marketing and sales force. 
§ Supply of raw material.l 

 
These types of quotes indicate that companies are willing to work with the  
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alternative species if there is a market for them.  Companies are also interested in receiving more 
information on the attributes and supply chains of these species.  The last question allowed the 
respondent to share anything they felt might be of interest to our study.  The most common 
response to this question was that they are willing to use these species, but will need more 
information before doing so.  Many respondents wrote that they would be interested in the 
information that will be obtained through this study.  
 
 
2.2 Secondary Industry: Cabinets  
 
2.2.1 Profile 
 
The wood cabinets industry returned 72 completed questionnaires.  This gave a response rate of 
18.1%.  The regional distribution of the respondents within this industry is shown in Figure 6.  

North
36%

South 
30%

New England
1%

West
33%

  
Figure 6. Cabinet manufacturer respondents by region. 

 
Cabinet manufacturers were asked if they were a part of a multiple facility company or a single 
production facility.  Within this industry 83.1% of the respondents were a part of a single 
operation.  The Kitchen Cabinet Manufacturers Association (KCMA) and the American 
Woodworking Institute (AWI) were the trade associations with the most members answering the 
questionnaire, however only 46.4% of the respondents were members of any association.  
Because this study only targeted a sample population of companies with more than 20 employees, 
many of the smaller custom cabinet manufacturing companies were not participants within this 
survey.  Yet, most of the respondents were still members of smaller facilities.  Eighty percent of 
the participating companies had less than 50 full-time employees working at the facility and only 
10% had more than 300 employees.   
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Data on gross sales for the entire company were also gathered.  As could be expected with many 
small companies, the majority of the respondents said that their company has less than 
$5,000,000 in sales volume (Table 9).  
 

Table 9. Total gross sales for entire company. 

  # of respondents % of respondents 

Less than $1,000,000 2 2.9 

$1,000,001 - $5,000,000 40 57.1 
$5,000,001 - $15,000,000 15 21.4 

$15,000,001 - $25,000,000 3 4.3 

$25,000,001 - $50,000,000 3 4.3 
Greater than $50,000,000 7 10.0 
 
Many of the respondent companies also produce other products besides cabinets (Table 10).  
Millwork was produced the most, with 31.9% of cabinet companies also manufacturing products 
for this industry. 
 

Table 10. Percentage of respondent companies that also produce other products.    

Dimension and 
Components Flooring Millwork 

Office 
Furniture 

Windows and 
Doors 

Household 
Furniture Other 

8.3% 1.4% 31.9% 20.8% 5.6% 15.3% 1.4% 
 
The particular type of cabinets a company was making was also of interest.  The respondent was 
asked to choose one of three options that best described their company’s product.  The majority 
of the companies produce custom cabinets.  It also needs to be noted that the one respondent 
answered that they did not manufacture cabinets, did however produce cabinet parts (Figure 7). 
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Figure 7. Type of cabinets produced by respondent companies. 

 
2.2.2 Raw Material Use 
 
The cabinet industry’s average wood raw material cost was calculated to be 34.2% of their total 
cost associated with doing business. The average annual lumber input volume at each production 
facility was calculated as 1.8 million board feet.  This figure is considerably higher than board 
feet averages that were found in other studies that included the cabinet industry.  A possible 
reason for this higher average is three very large outliers that may have skewed this number 
upward.  When removed the mean decreases to 605,000.  The lumber input was calculated for 
both hardwood and softwood.  Hardwood accounts for over 1.7 million board feet, whereas 
softwood lumber is 161 thousand board feet.  The grades of the lumber that were being used were 
also recorded.  Table 11 contains data on the percent of each grade used along with the board 
footage of each grade used.  The most commonly used hardwood grade was No. 1 Common and 
the most commonly used softwood grades were #2 and #3.  
 

Table 11. Average use of the different grades of hardwood and softwood lumber. 

Hardwood % Used Softwood % Used 
FAS 9.7 Select 16.6 

Selects 4.5 #1 2.5 

No. 1 Common 69.3 #2 21.9 
No. 2 Common 15.9 #3 36.2 

#3A  0.8 Utility 3.5 

#3B 0.0 Appearance 19.2 
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Information was gathered on what species of wood are being used within each industry.  The type 
of species being currently used will aid in determining what “non-traditional” species may be 
substituted.  Respondents were asked to list the percentage of each species they use in their 
product.  There were 19 species listed along with an “Other” category, which allowed for the 
respondent to add any species, which we may have left off the list.  Table 12 shows the average 
board footage use of each species.  Red Oak is the most commonly used species with 
approximately 47% of the lumber in this industry.  “Traditional” species composed 85.5% of all 
wood used by the industry.  “Traditional” species included Red Oak, White Oak, Hard Maple, 
Cherry, White Pine, and Ponderosa Pine.  “Non-traditional” species use was relatively low in this 
industry.  This study’s objectives were to investigate the use of species such as Aspen, Birch, 
Gum, and Softwoods.  These species only accounted for 1.5% of the total usage.  Many of the 
species currently being used in this industry that are not part of this list were reported to be 
Walnut, Beech, Cedar, and Mahogany.  
 

Table 12. Average percentage and board footage of species use among cabinet 
manufacturers *. 

Species % Used Board Feet in Thousands 

Red Oak  47.2 921.2 
White Oak  0.3 6.7 

Hard Maple  23.2 453.6 

Cherry  13.7 267.6 
White Pine  0.8 15.3 

Ponderosa Pine  0.3 5.7 

Hickory  3.1 59.7 
Ash  0.2 3.7 

Soft Maple  7.2 141.3 

Hybrid Poplar  0.1 2.9 
Southern Yellow Pine  0.3 6.7 

Radiata Pine  0.0 0.0 

Douglas Fir  0.1 2.3 
Yellow Birch  0.1 1.5 

Yellow Poplar  0.4 8.1 

Aspen  0.0 0.4 
White Birch  1.0 19.3 

Gum  0.0 0.0 

Alder  1.0 20.5 
Other  0.9 16.9 
*Note – This is skewed high due to three large manufacturers. 
 
When asked about the major factors considered when a cabinet company decides on what species 
of wood to use, customer demand was filled out by over 93%.  Cost of the species was also a 
filled out as a major factor by 18.3%, but it is clear that cabinet manufacturers use species that are 
specified by their customers. 
 
Respondents were asked to estimate their usage of material other than solid lumber.  The cabinet 
industry mainly used particleboard, hardwood plywood, and MDF (Figure 8).  A question 
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regarding component usage only was also included in the questionnaire.  Forty-eight percent of 
the components being used were categorized as blanks.  Blanks are considered to be unfinished 
components, which are not ready for assembly.  The other two categories of components were 
finished and semi-finished.  These two options are only differentiated by their degree of value 
that has been added by the component manufacturer.  Figure 9 displays the three categories of 
components and the average amounts of each being purchased by cabinet companies.     
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Figure 8. Material usage, excluding lumber, in the cabinet industry. 

 
With certification becoming an important issue within the forest products industry, a question 
asked whether the respondent company was using certified raw materials.  Only three respondents 
answered that they were using certified materials.  The two certifying agencies that were used 
were SFI and SmartWood.  The question contained two other options, which were “No” and 
“Don’t know”.  Forty-nine percent and 46.5% of the participants filled out these two options, 
respectively.  This showed that almost one-half of the respondents did not know if their company 
used certified materials. 
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Figure 9. Mean percentages of components purchased.   

 
Outsourcing of component needs has become more popular in the secondary wood products 
industry.  Within the cabinet industry 18.5% of components were being outsourced.  This 
displays that cabinet companies are still producing more of their wood parts than buying them 
from other companies.  
 
Participants of the survey were asked to rate the importance of many material attributes they 
demand in the components/component supplier’s product.  This question was based on a Likert 
type rating scale, (1 = Not Important, 7 = Very Important).  Color and moisture content of the 
wood component was rated as the most important attribute to the cabinet industry.  This industry 
does not focus on the mechanical properties as much as the visual qualities of their products 
(Table 13). 
 

Table 13. Mean rankings of important material  attributes desired in wood component 
supplier’s  product. 

Attribute Mean 

Color 6.1 
Moisture Content (MC) 6.1 

Consistency of MC 6.0 

Straightness 5.9 
Blue/mineral stain-free 5.8 

Finishability 5.7 

Lack of knots 5.6 
Order lead-time 5.6 

Wane-free 5.4 

Machinability 5.3 
Proper dimensions 5.2 
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Attribute Mean 

Mechanical properties 4.9 
 
Respondents from the cabinet industry were asked a second rating question that was based on the 
same seven-point scale.  Service attributes concerning the purchase of wood components were 
addressed.  Within these categories consistent supply, delivery, and service rated higher than on 
average than price issues (Table 14). 
 

Table 14. Mean rankings of important service attributes of the wood components 
purchased in the cabinet industry. 

Attribute Mean 

Consistent supply 6.3 
On time delivery 6.2 

Service 6.1 

Price stability 5.5 
Low price 4.7 
 
 
2.2.3 Processing Technology 
 
Information was collected on the current technology being used in the cabinet industry.  There 
were questions that dealt with the use of the Internet, new equipment, and new processes that the 
respondent’s company may be using.  Almost thirty-three percent of companies said they 
participated in some type of E-business.  It should be noted that most of the responses to these 
questions stated that a web site for advertising was what they were currently using.  Participants 
were asked to indicate any new equipment or processes, which they may have installed at their 
facility within the past five years.  Installation of more automated equipment was the most 
common response.  This included CNC routers, panel saws, and point-to-point machines along 
with computerized saws, sanders.  New technology is a predictor of proactive companies that may 
be willing to use new species.  Processing technology has come mainly in the form of inventory 
management.  Many of the respondents to this question stated that they have currently installed 
bar coding systems to better handle their products.  Computer Aided Design (CAD) software was 
also indicated as a new process for many companies. 
 
 
2.2.4 Production Scheduling 
 
Production scheduling questions were also asked to gain a better understanding of how each 
industry handles their manufacturing process.  The first question dealt with what type of system 
they used to schedule production.  Figure 10 displays the three different types of scheduling 
options, plus a category for the respondent to fill in as other.  Order expediting accounted for 
56.5% of all production scheduling in the cabinet industry.  The “Other” category was relatively 
large in this industry.  Many of these companies were basing their production on customer 
demand.  
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Figure 10. Percentage of respondents using different types of production scheduling. 

 
The average production lead-time (i.e., how long does it take for a product to travel through all 
processes in your operation) was calculated to be 14.9 days.  The production flow within the 
respondent’s company was ranked on a 1-7 scale with (1 = Highly variable/intermittent, 7 = 
Smooth/continuous).  The mean for this particular question was 4.8, just above what would be 
thought of as average.  With this being the case it can be concluded that the average lead-time 
would vary even within each production facility.    
 
2.2.5 Comments and Suggestions 
 
Concluding the questionnaire were two open-ended questions that would allow for the respondent 
to voice his or her opinions on the use of “non-traditional” species.  Many of the responses were 
similar.  In the first question they were asked about potential barriers they may foresee in using 
these species.  The main responses are summarized below. 
 
§ Customers request the species to be used. 
§ Market demand. 
§ Color matching properties. 
§ Market acceptance. 
§ Supply of raw material. 

 
The cabinet industry is made up of many smaller companies that produce custom cabinets.  Most 
of these companies manufacture their cabinets with the species that has been requested by the 
consumer.  The cabinet industry will have to have designers and consumers begin to demand the 
“non-traditional” species before this industry will be able to replace their current species mix.  
Companies are also interested in receiving more information on the attributes and supply chains 
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of these species.  The last question allowed the respondent to share with us anything they felt 
might be of interest to our study.  The most common response to this question was that they are 
willing to use these species, but will need more information before doing so.  Many respondents 
wrote that they would be interested in the information that will be obtained through this study.  
They also added that there were no veneer products to go along with the solid lumber. 
 
 
2.3 Secondary Industry:  Flooring 
 
2.3.1 Profile 
 
The wood flooring industry returned 39 completed questionnaires.  This resulted in a response 
rate of 25.9%.  The regional distribution of the respondents within this industry is shown in 
Figure 11.  
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Figure 11. Flooring manufacturer respondents by region. 

 
Flooring manufacturers were asked if they were a part of a multiple facility company or a single 
production facility.  Within this industry 68.4% of the respondents were a part of a single 
operation.  Nearly 90% of the flooring respondents were members of a trade association.  The 
National Wood Flooring Association (NWFA) was the most common response with The National 
Oak Flooring Manufacturers Association (NOFMA) also having a high response rate.  The 
flooring industry is mainly made up of larger operations using a high amount of automation.  This 
automation allows this industry to produce large amounts of their product with fewer employees.  
Thirty-one percent of participants in this survey had less than 25 employees working at their 
facility.  The majority of the respondent companies had gross sales greater than 5 million dollars 
and yet only six facilities had over 200 full-time employees (Table 15). 
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Table 15. Total sales for flooring companies. 

  # of respondents % of respondents 
Less than $1,000,000 6 15.8 

$1,000,001 - $5,000,000 6 15.8 

$5,000,001 - $15,000,000 12 31.6 
$15,000,001 - $25,000,000 6 15.8 

$25,000,001 - $50,000,000 1 2.6 

Greater than $50,000,000 7 18.4 
 
Other products were also being produced by many of the flooring companies.  Dimension and 
component products were also being manufactured by 15.4% of the flooring respondents.  
Besides these six industries many companies also produced rough lumber and paneling (Table 
16). 
 

Table 16. Percentage of respondent companies that also produce other products.    

Dimension and 
Components Cabinets Millwork 

Office 
Furniture 

Windows and 
Doors 

Household 
Furniture Other 

15.4% 5.1% 17.9% 0.0% 5.1% 2.6% 15.4% 
 
The particular type of flooring a company was making was also of interest.  The respondent was 
asked to report the percentages of three different types of flooring that are being produced at their 
facility.  Eighty-seven percent of the flooring being produced was solid hardwood flooring with 
solid softwood flooring and engineered flooring accounting for 3.8% and 8.8% of production 
respectively.   
 
 
2.3.2 Raw Material Use 
 
The flooring industry’s average wood raw material cost was calculated to be 57.1% of their total 
cost associated with doing business. The average annual lumber input volume at each production 
facility was calculated to be 10.3 million board feet.  The lumber input was also calculated 
separately for both hardwood and softwood lumber.  Softwood lumber only accounts for 
approximately 150,000 board feet with the rest of the lumber being hardwood.  Grades of the 
lumber that were being used were also recorded.  Table 17 contains the percent of each grade 
used.  The flooring industry uses lower more grades of lumber as a whole, than most of the other 
wood products industries.  This research found that most of the hardwood lumber being used was 
No. 2 Common and #3A.  Softwood lumber has already been discussed as a very insignificant 
part of the flooring industry, but the grades that were used the most were also lower grades such 
as, #3 and Utility.   
 

Table 17. Average use of the different grades of hardwood and softwood lumber. 

Hardwood Grade % Used Softwood Grade % Used 

FAS  0.3 Select 5.8 
Selects  0.0 #1 17.6 
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Hardwood Grade % Used Softwood Grade % Used 

No. 1 Common 7.6 #2 3.4 
No. 2 Common  62.4 #3 42.8 

#3 A  26.0 Utility 30.4 

#3 B  3.7 Appearance 0.0 
 
Information was gathered on species of wood being used within each industry.  The type of 
species being currently used will aid in determining what “non-traditional” species may be 
substituted.  Respondents were asked to list the percentage of each species they use in their 
product.  There were 19 species listed along with an “Other” category, which allowed for the 
respondent to add any species, which we may have left off the list.  Table 18, which is displayed 
below, shows the average board footage use of each species.  Oak is the predominate species used 
in flooring. “Traditional” species composed 95.9% of the wood mix.  “Non-traditional” species 
use was relatively low in this industry.  This study’s objectives were to investigate the use of 
species such as Aspen, Birch, Gum, and Softwoods.  These species only accounted for 1.2% of 
the total usage.  Many of the species that are currently being used in this industry that are not part 
of this list were reported to be Walnut and Mesquite.  Many of the respondents commented that 
most of the “non-traditional” species would be too “soft” to be used in flooring applications.  
 

Table 18. Average percentage and volume of species use among flooring manufacturers. 

Species % Used Board Feet in Thousands 

Red Oak  68.0 6910.3 
White Oak  18.1 1844.0 

Hard Maple  8.9 907.8 

Cherry  0.8 78.6 
White Pine  0.1 8.4 

Ponderosa Pine  0.0 0.8 

Hickory  1.2 126.7 
Ash  0.9 91.9 

Soft Maple  0.1 13.1 

Hybrid Poplar  0.0 0.0 
Southern Yellow Pine 0.1 9.4 

Radiata Pine  0.0 0.6 

Douglas Fir  0.0 2.5 
Yellow Birch  1.1 115.6 

Yellow Poplar  0.0 2.4 

Aspen  0.0 0.0 
White Birch  0.0 0.0 

Gum  0.0 0.1 

Alder 0.0 0.0 
Other  0.5 48.5 
 
Customer demand was again the highest response when asked about the major factors considered 
when a flooring company decides on what species of wood to use, with 88.5% indicating this 
factor.  Supply of the species was the next highest rated factor with 42.3% of respondents 



The North American Value-added Components Industry: Overview and Market Opportunities  
 

Appendix 2, Page 31 
 

pointing to this factor.  Cost, just like in other industries, was again not considered a major factor 
by most respondents in the flooring industry with only 34.6%.  
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Figure 12. Material use, excluding lumber, in the flooring industry. 

 
Respondents were asked to estimate their usage of material other than solid lumber.  Within the 
flooring industry only a limited number of respondents used raw material that was not solid 
lumber.  Figure 12 shows the break down of the products that are used within this industry, yet it 
should be noted that this is only a small proportion of the total raw material.  The panel products 
that are used are being manufactured into engineered flooring options.       
 
Certification has become an important issue within the forest products industry.  Only three 
respondents answered that they were using certified materials.  The agencies and programs that 
are being used by the flooring industry were reported to be FSC, SCS, and SmartWood.  Figure 
13 shows the percentage of flooring manufacturers who are participating in certification.  Many 
respondents answered that they either did not know what certification is or they did not know if 
their company used any certified products. 
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Figure 13. Response to the environmental certification use. 

 
Flooring manufacturers who participate in outsourcing of their wood component needs were 
relatively low, with only 20.6% being outsourced.  This figure was expected, as there is less of a 
need by flooring manufacturers to purchase their wood components by comparison to the other 
industries. 
 
Participants of the survey were asked to rate the importance of material attributes they demand in 
the components/component supplier’s product.  This question was based on a Likert type rating 
scale, (1 = Not Important, 7 = Very Important).  Moisture content of the wood component was 
ranked as the most import attribute to the flooring industry.  The industry deals with more of 
lower grades of lumber, so it is not as important to them to have high quality components 
containing no knots and limited wane. 
 

Table 19. Mean rankings of important material attributes desire in wood component 
supplier’s product.   

Attribute Mean 

Moisture Content (MC) 5.6 

Consistency of MC 5.6 
Order lead-time 5.5 

Straightness 5.5 

Machinability 5.4 
Finishability 5.4 

Blue/mineral stain 5.2 

Mechanical properties 5.1 
Color 5.1 

Proper dimension 4.9 

Wane-free 4.3 
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Attribute Mean 

Lack of knots 3.9 
 
Respondents from the flooring industry were asked a second rating question that was based on the 
same seven-point scale.  With attributes that deal with service the flooring industry was 
concerned mainly with price stability.  Service is also an important factor to this industry.  The 
mean ratings are shown in Table 20. 
 

Table 20. Mean rankings of important service attributes of the wood components 
purchased in the flooring industry. 

Attribute Mean 

Price stability 6.0 
Service 5.9 

Consistent supply 5.6 

Low price 5.5 
On time delivery 5.4 
 
 
2.3.3 Processing Technology 
 
Information was collected on the current technology being used in the flooring industry.  There 
were questions that dealt with the use of the Internet, new equipment, and new processes that the 
respondent’s company may be using.  Approximately 44% of the respondents said that their 
company uses some type of E-business.  It again should be noted that most of the responses to 
this question stated that a web site for advertising was what they were currently using.  
Participants were asked to inform us of new equipment or processes, which they may have 
installed at their facility within the past five years.  Installation of more automated equipment was 
the most common response.  Planers and gang rip saws were the most common response, with 
many companies also installing scanning machines.  Most flooring companies had not updated 
their processes, but some respondents did say that they had installed new processes in the way 
that they finish much of their flooring line.   
 
 
2.3.4 Production Scheduling 
 
Production scheduling questions were also asked to gain a better understanding of how each 
industry handles their manufacturing process.  Figure 14 illustrates of the three different types of 
scheduling options, plus a category for the respondent to fill in as other.  Order expediting 
accounted for 38.9% of all production scheduling in the flooring industry.  The other category 
was relatively large in this industry.  The responses to the other category were mainly that they 
produce as much as they can, as fast as they can. 
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Figure 14. Percentage of respondents using different types of production scheduling. 

 
The average production lead-time (i.e., how long does it take for a product to travel through all 
processes in your operation) was calculated to be 52.6 days.  The production flow within the 
respondent’s company was ranked on a 1-7 scale with (1 = Highly variable/intermittent, 7 = 
Smooth/continuous).  The mean for this particular question was 5.  This industry ranked their 
production as smoother than the other industries surveyed.      
 
 
2.3.5 Comments and Suggestions 
 
Concluding the questionnaire were two open-ended questions that would allow for the respondent 
to voice his or her opinions on the use of “non-traditional” species.  Many of the responses were 
similar.  In the first question they were asked about potential barriers they may foresee in using 
these species.  The main responses are summarized below. 
 
§ Consumers do not want to use a species they have not seen used before. 
§ Tradesmen prefer using Oak. 
§ No market for products other than traditional species. 
§ Consumer education is needed. 

 
The last question allowed the respondent to share with us anything they felt might be of interest 
to our study.  Many respondents stated that their company has attempted to use other species and 
has had minimal success.  They also stated that there is a lack of older growth softwoods because 
of the paper company cutting the younger trees. 
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2.4 Secondary Industry:  Millwork 
 
2.4.1 Profile 
 
The wood millwork industry returned 79 completed questionnaires.  This resulted in a response 
rate of 17.8%.  The regional distribution of the respondents within this industry is shown in 
Figure 15.  
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Figure 15. Millwork manufacturer respondents by region. 

 
Millwork manufacturers were asked if they were a part of a multiple facility company or a single 
production facility.  Within this industry 78.5% of the respondents were a part of a single 
operation.  Eighty percent of the millwork respondents stated that they were members of a trade 
association.  The American Woodworking Institute (AWI) was the trade association that 
millwork manufacturers belonged.  Approximately 62% of the respondents were from facilities 
that employed less than 50 full-time employees.  Many of these companies stated that they had 
added a considerable amount of automated equipment, CNC machines, and no longer needed as 
many employees.  There were three facilities that did employ over 200 people.    
 
Data on gross sales for the companies were gathered.  The majority of the millwork industry had 
gross sales above 1 million dollars (Table 21).  
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Table 21. Total gross sales for entire company. 

  # of respondents % of respondents 
Less than $1,000,000 2 2.9 

$1,000,001 - $5,000,000 40 57.1 

$5,000,001 - $15,000,000 15 21.4 
$15,000,001 - $25,000,000 3 4.3 

$25,000,001 - $50,000,000 3 4.3 

Greater than $50,000,000 7 10.0 
 
Many of the respondent companies also produce other products besides millwork (Table 22).  
Over 30% of millwork manufacturers also produce cabinets and windows and doors. 
 

Table 22. Percentage of respondent companies that also produce other products. 

Dimension and 
Components Flooring Cabinets 

Office 
Furniture 

Windows and 
Doors 

Household 
Furniture Other 

13.9% 19.0% 36.7% 21.5% 32.9% 2.5% 0.0% 
 
The particular type of millwork a company was making was also of interest.  The respondent was 
asked to choose one of three options that best described their company’s product.  The majority 
of the millwork respondents stated they produce moulding and trim.  Respondents that chose the 
filled in the “other” option mainly wrote in that they produce casegoods and architectural 
millwork (Figure 16). 

Mouldings and 
assorted trim

63%

Stair parts
14%

Other
23%

 
Figure 16. Type of millwork produced by respondent companies. 
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2.4.2 Raw Material Use 
 
The millwork industry’s average wood raw material cost was calculated to be 38.5% of their total 
cost associated with doing business. The average annual lumber input volume at each production 
facility was calculated to be 2.8 million board feet.  The lumber input was also calculated for both 
hardwood and softwood.  Hardwood accounted over 1.5 million board feet and softwood lumber 
was about equal at 1.3 million board feet.  The grades of the lumber that were being used were 
also recorded (Table 23). The millwork industry uses higher grades of hardwood lumber.  The 
two most popular grades used were FAS and No. 1 Common.  Softwood grades that were used 
the most were lower grades consisting of mainly #3 and Appearance. 
 

Table 23. Average use of the different grades of hardwood and softwood lumber. 

Hardwood Grade % Used Softwood Grade % Used 

FAS 63.4 Select 15.0 

Selects 3.9 #1 0.2 
No. 1 Common 26.3 #2 8.6 

No. 2 Common 6.4 #3 54.5 

#3A  0.1 Utility 2.9 
#3B 0.0 Appearance 18.6 
 
Information was gathered on what species of wood are being used within each industry.  The type 
of species being currently used will aid in determining what “non-traditional” species may be 
substituted.  Respondents were asked to list the percentage of each species they use in their 
product.  There were 19 species listed along with an “Other” category, which allowed for the 
respondent to add any species, which we may have left off the list.  Table 24 shows the average 
board footage use of each species.  The millwork used a wide variety of species.  Two species 
that composed more than 20% of the species mix were Red Oak and Ponderosa Pine.  
“Traditional” species composed approximately one-half of the species mix.  “Traditional” species 
included Red Oak, White Oak, Hard Maple, Cherry, White Pine, and Ponderosa Pine.  “Non-
traditional” species use was relatively low in this industry.  This study’s objectives were to 
investigate the use of species such as Aspen, Birch, Gum, and Softwoods.  Since Ponderosa Pine 
is a softwood it can also be classified as a “non-traditional” species, with this being noted these 
species accounted for 36.9% of the millwork industries species usage.  Many of the species that 
are currently being used in this industry that are not part of this list were reported to be 
Mahogany, Walnut, and Cypress. 
 

Table 24. Average percentage and volume of species use among millwork manufacturers. 

Species % Used Board Feet in Thousands 

Red Oak  26.3 849.3 

White Oak  0.7 22.6 
Hard Maple  1.7 54.3 

Cherry  1.0 33.8 

White Pine  1.0 33.3 
Ponderosa Pine  21.0 678.0 

Hickory  0.3 10.0 

Ash  0.3 9.1 
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Species % Used Board Feet in Thousands 

Soft Maple  1.6 51.4 
Hybrid Poplar  0.3 9.5 

Southern Yellow Pine  0.2 6.4 

Radiata Pine  14.8 478.5 
Douglas Fir  4.9 157.5 

Yellow Birch  0.4 12.0 

Yellow Poplar  19.1 616.4 
Aspen  0.5 17.2 

White Birch  0.2 5.1 

Gum  0.0 0.3 
Alder  0.3 9.4 

Other  5.3 169.9 
 
Respondents were asked what are the major factors considered when a millwork company 
chooses a species to use.  Just like many of the other industrie s Customer Demand was chosen by 
a vast majority of the respondents.  Cost of the species was reported to be a major factor by 
36.8% and Ease of Use was also chosen by 16.2% of the companies.   
 
Respondents were asked to estimate their usage of material other than solid lumber (Figure 17).  
The millwork industry used a wide variety of panel products.  Melamine was the main answer 
that was filled out as “Other.”  Wood component usage was also asked.  Forty-nine percent of the 
components being used were categorized as blanks.  Blanks are considered to be unfinished 
components, which are not ready for assembly.  The other two categories of components were 
finished and semi-finished.  These two options are only differentiated by their degree of value-
added by the component manufacturer (Figure 18).     
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Figure 17. Material use, excluding lumber, in the millwork industry. 

 
With certification becoming an important issue within the forest products industry, a question 
asked about whether the respondent company was using certified raw materials.  Approximately 
17% of respondent companies were using certified raw material.  The agencies they were using 
included SFI and FSC.  The question contained two other options, which were “No” and “Don’t 
know”.  Fifty percent and 36.9% of the participants filled out these two options, respectively.     
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Figure 18. Mean percentages of components purchased. 

 
Outsourcing of component needs has become more popular in the secondary wood products 
industry.  Within the millwork industry 22.8% of components were being outsourced.   
 
Participants of the survey were asked to rate the importance of many material attributes they 
demand in their components/component supplier’s product.  This question was based on a Likert 
type rating scale, (1 = Not Important, 7 = Very Important).  Moisture Content (MC) and 
Consistency of MC again had the highest mean scores of any attribute (Table  25).  
 
Respondents from the millwork industry were asked a second rating question on service attributes 
that were based on the same seven-point scale.  The millwork industry ranked consistent supply 
and service as the most important attributes when they purchase wood components (Table 26). 
 

Table 25. Mean rankings of important material attributes desired in wood component 
supplier’s  product.   

Attribute Mean 
Moisture Content (MC) 6.3 

Consistency of MC 6.2 

Straightness 5.9 
Lack of knots 5.9 
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Attribute Mean 

Proper dimension 5.7 
Blue/mineral stain-free 5.6 

Machinablity 5.5 

Order time 5.5 
Finishablity 5.5 

Wane-free 5.4 

Color 5.3 
Mechanical properties 5.2 
 

Table 26. Mean rankings of important service attributes of the wood components 
purchased in the millwork industry. 

Attribute Mean 

Consistent supply 6.1 

Service 6.1 
On time delivery 5.9 

Price stability 5.5 

Low price 5.0 
 
 
2.4.3 Processing Technology 
 
Information was collected on the current technology being used in the millwork industry.  There 
were questions that dealt with the use of the Internet, new equipment, and new processes that the 
respondent’s company may be using.  Twenty-seven percent of respondents said that their 
company was involved in E-business.  The most consistent written in answer to this question was 
again the use of a web site.  Participants were asked to please inform us of any new equipment or 
process which they may have installed at their facility within the past five years.  CNC equipment 
of all kinds was the most recorded answer.  Optimizing equipment was also noted often among 
the millwork companies.  Inventory management was the process that most companies had 
updated by adding bar code tracking and computer software that allowed them to better control 
their product flow.  Computer Aided Design (CAD) software was also indicated as a new process 
for many companies. 
 
 
2.4.4 Production Scheduling 
 
Production scheduling was asked to gain a better understanding of how each industry handles 
their manufacturing process.  The first question dealt with the type of system they used to 
schedule production.  Order expediting was the number one response with 57.7% of companies 
using this system.  The MRP system was used by 22.5% of the companies and only two 
respondents noted that they used the Kanban/Supermarket system.  Respondents that did not use 
one of these three systems responded mainly by saying that they schedule production as orders 
are received. 
 
The average production lead-time (i.e., how long does it take for a product to travel through all 
processes in your operation) was calculated to be 16.4 days.  The production flow within the 
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respondent’s company was ranked on a 1-7 scale with (1 = Highly variable/intermittent, 7 = 
Smooth/continuous).  The mean for this particular question was 4.3, just above what would be 
thought of as average.  With this being the case it can be concluded that the average lead-time 
would vary even within each production facility.    
 
2.4.5 Comments and Suggestions 
  
Concluding the questionnaire were two open-ended questions that would allow for the respondent 
to voice their opinions on the use of “non-traditional” species.  Many of the responses were 
similar.  They were asked about potential barriers they may foresee in using these species.  The 
main responses are summarized below. 
 
§ Architects and designers will have to specify. 
§ Market demand. 
§ Need consistent supply. 
§ No grading standards. 
§ Consumer acceptance. 
§ Could make it, but can’t sell it. 

 
The millwork industry is one that is driven by designers and architects.  The person who designed 
the application of the millwork specifies most of their species usage.  Respondents to share with 
us anything they felt might be of interest to our study.  Many respondents noted that their smaller 
companies do not have control of the market and have to keep their product lines “in-style.”  
Some also stated that information would need to be distributed to designers before any change 
can be made. 
 
 
2.5 Secondary Industry:  Office Furniture 
 
2.5.1 Profile 
 
The wood flooring industry returned 37 completed questionnaires.  This resulted in a response 
rate of 18.4%.  The regional distribution of the respondents within this industry is shown in 
Figure 19.  
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Figure 19. Office furniture manufacturer respondents by region. 

 
Office furniture manufacturers were asked if they were a part of a multiple facility company or a 
single production facility.  Thirty-five percent of the respondents were part of companies that had 
multiple facilities.  Trade associations that respondents were part of mainly consisted of the 
American Furniture Manufacturers Association (AFMA) and Business and Institutional Furniture 
Manufacturers Association (BIFMA).  Approximately one half of the respondent companies were 
participants in a trade association.   
 
Most office furniture companies employee less than 50 people at their facilities (Figure 20).  Data 
on gross sales for the entire company were also gathered (Table 27).  Thirty-five percent of this 
industry had sales less than $5 million. 
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Figure 20. Employment per facility within the office furniture industry.  

 

Table 27. Total sales for office furniture companies. 

  # of respondents % of respondents 
$1,000,001 - $5,000,000 13 35.1 

$5,000,001 - $15,000,000 9 24.3 

$15,000,001 - $25,000,000 7 18.9 
$25,000,001 - $50,000,000 2 5.4 

Greater than $50,000,000 6 16.2 
 
Many companies also produce other products besides office furniture (Table 28).  Only 2.7% of 
office furniture companies are producing household furniture. 
 

Table 28. Percentage of respondent companies that also produce other products.  

Dimension and 
Components Flooring Millwork Cabinets 

Windows and 
Doors 

Household 
Furniture Other 

16.2% 0.0% 5.4% 21.6% 0.0% 2.7% 2.7% 
 
 
2.5.2 Raw Material Use 
 
The office furniture industry’s average wood raw material cost was calculated to be 30% of their 
total cost associated with doing business. The average annual lumber input volume at each 
production facility was calculated at 350,000 board feet.  This figure shows that most of the 
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respondents were associated with smaller facilities.  The lumber input was calculated for both 
hardwood and softwood.  Hardwood lumber is the main solid raw material used with only four 
companies using softwood lumber in any amount.  The grades of the lumber that were being used 
were also recorded (Table 29).    
 

Table 29. Average use of the different grades of hardwood and  softwood lumber. 

Hardwood Grade % Used Softwood  Grade % Used 

FAS 8.6 Select 44.2 

Selects 47.9 #1 35.3 
No. 1 Common 39.0 #2 0.0 

No. 2 Common 4.5 #3 0.0 

#3A 0.0 Utility 20.6 
#3B 0.0 Appearance 0.0 
 
Information was gathered on what species of wood are being used within each industry.  The type 
of species being currently used will aid in determining what “non-traditional” species may be 
substituted.  Respondents were asked to list the percentage of each species they use in their 
product.  There were 19 species listed along with an “Other” category, which allowed for the 
respondent to add any species, which we may have left off the list (Table 30).  Red Oak is the 
most commonly used species with 31.5% of the species mix.  “Traditional” species composed 
58.9% of all wood used by the industry.  “Traditional” species included Red Oak, White Oak, 
Hard Maple, Cherry, White Pine, and Ponderosa Pine.  “Non-traditional” species use was 
relatively low in this industry.  This study’s objectives were to investigate the use of species such 
as Aspen, Birch, Gum, and Softwoods.  These species only accounted for 2.5% of the total usage.  
Many of the species that are currently being used in this industry that are not part of this list were 
reported to be Mahogany, Walnut, and Basswood.       
 

Table 30. Average percentage and volume of species use among office furniture 
manufacturers. 

Species % Used Board Feet in Thousands 

Red Oak 31.5 83.8 

White Oak 0.8 2.2 
Hard Maple 15.6 41.7 

Cherry 11.0 29.4 

White Pine 0.0 0.0 
Ponderosa Pine 0.0 0.0 

Hickory 0.0 0.0 

Ash 4.9 13.0 
Soft Maple 19.4 51.8 

Hybrid Poplar 0.2 0.6 

Southern Yellow Pine 0.0 0.0 
Radiata Pine 0.0 0.0 

Douglas Fir 0.0 0.0 

Yellow Birch 2.3 6.2 
Yellow Poplar 3.2 8.6 
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Species % Used Board Feet in Thousands 

Aspen 0.2 0.6 
White Birch 0.0 0.1 

Gum 0.1 0.2 

Alder 2.8 7.4 
Other 7.8 20.9 
 
When asked a about the major factors considered when an office furniture company decides on 
what species of wood to use, customer demand was filled out by over 81%.  This industry also 
found cost to be a major factor.  One-half of the respondents indicated cost as one of their major 
factors. 
 
Respondents were asked to estimate their usage of material other than solid lumber.  MDF and 
particleboard were the most used panel products (Figure 21).  The question had three categories 
of wood components.  Blanks are considered to be unfinished components, which are not ready 
for assembly.  The other two categories of components were finished and semi-finished.  These 
two options are only differentiated by their degree of value that has been added by the component 
manufacturer (Figure 22).  Un-finished blanks are the most commonly used wood component.  
Manufacturers of office furniture are choosing to finish their products on site. 
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Figure 21. Material use, excluding lumber, in the office furniture industry. 

 
With certification becoming an important issue within the forest products industry, we asked 
about whether the respondent company was using certified raw materials.  Only four respondents 
answered that they were using certified materials.  The question contained two other options, 
which were “No” and “Don’t know”.  Forty-seven percent and 41.7% of the participants filled out 
these two options, respectively.  This showed that almost half of the respondents did not know if 
their company used certified materials and did not know what certified products are. 
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Figure 22. Mean percentages of components purchased.   

 
Outsourcing of component needs has become more popular in the secondary wood products 
industry.  Within the office furniture industry 23.1% of components were being outsourced.  The 
rest of the wood components that are being used are being produced in-house.  
 
Participants of the survey were asked to rate the importance of many material attributes they 
demand in the components/component supplier’s product.  This question was based on a Likert 
type rating scale, (1 = Not Important, 7 = Very Important).  The office furniture industry ranked 
finishability and moisture content (MC) as the most important attributes they desired from their 
component suppliers (Table 31).  
 
Respondents were asked a second rating question on service attributes that were based on the 
same seven-point scale (Table 32).  Consistent supply was rated the most important of the five 
attributes. 
 

Table 31. Mean rankings of important material attributes desired in wood component 
supplier.   

Attributes Mean 
Finishability 6.1 

Moisture Content (MC) 6.1 

Consistency of MC 5.9 
Color 5.7 

Blue/mineral stain-free 5.7 

Lack of knots 5.7 
Machinablity 5.6 

Proper dimensions 5.6 

Straightness 5.5 
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Attributes Mean 

Wane-free 5.4 
Order lead-time 5.4 

Mechanical properties 5.0 
 

Table 32. Mean rankings of important service attributes of the wood components 
purchased in the office furniture industry. 

Attributes Mean 

Consistent supply 6.1 
Service 6.0 

On time delivery 5.9 

Price stability 5.5 
Low price 5.3 
 
 
2.5.3 Processing Technology 
 
Information was collected on the current technology being used in the office furniture industry.  
Thirty-four percent of companies said they participate in some type of E-business.  The majority 
of these respondents were using a web site for advertising their company.  Participants were 
asked to please inform us of any new equipment or process which they may have installed at their 
facility within the past five years.  Installation of more automated equipment was the most 
common response.  CNC machining equipment was pointed out as new equipment that most 
respondents had installed.  New technology is a predictor of proactive companies that may be 
willing to use new species.  Processing technology was reported in the form of computer software 
and cutting bill optimization.  Other companies had updated their inventory management by the 
use of bar coding systems.   
 
 
2.5.4 Production Scheduling 
 
Production scheduling was also asked to gain a better understanding of how each industry handles 
their manufacturing process.  Figure 23 displays the three different types of scheduling options, 
plus a category for the respondent to fill in as other.  Order expediting accounted for 47.1% of all 
production scheduling in the office furniture industry.   
 
The average production lead-time (i.e., how long does it take for a product to travel through all 
processes in your operation) was calculated to be 15.6 days.  The production flow within the 
respondents company was ranked on a 1-7 scale with (1 = Highly variable/intermittent, 7 = 
Smooth/continuous).  The mean for this particular question was 4.1, just above what would be 
thought of as average.  With this being the case it can be concluded that the average lead-time 
would vary even within each production facility.    
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Figure 23. Percentage using different types of production scheduling. 

 
 
2.5.5 Comments and Suggestions 
 
Concluding the questionnaire were two open-ended questions that would allow for the respondent 
to voice his or her opinions on the use of “non-traditional” species.  Many of the responses were 
similar in nature on the potential barriers they may foresee in using these species.  The main 
responses were: 
 
§ Finishability. 
§ Color matching properties. 
§ Consumer acceptance. 

 
The respondents were also allowed to add anything they felt might be relative to this research.  
Within this industry there were no responses to this question that would be of interest to this 
research. 
 
 
2.6 Secondary Industry:  Windows and Doors 
 
2.6.1 Profile 
 
The wood windows and doors industry returned 36 completed questionnaires (response rate 
9.2%).  The regional distribution of the respondents within this industry is shown in Figure 24.  
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Figure 24. Windows and doors manufacturer respondents by region. 

 
Windows and doors manufacturers were asked if they were a part of a multiple facility company 
or a single production facility.  Within this industry 66.7% of the respondents were a part of a 
single operation.  Trade associations are a very important part of the secondary wood products 
industry.  Sixty-five percent of windows and doors manufacturers are part of a trade association.  
The trade associations that the respondents were involved in most commonly were National 
Sash/Door Jobber’s Association (NSDJA) and North American Home Builders Association 
(NAHB).   
 
Respondents were asked how many full-time employees their company had at this production 
facility.  Seventy-seven percent of this industry had less than 100 employees.  Data on gross sales 
for the entire company were also gathered (Table 33). 
 

Table 33. Total sales for windows and doors companies. 

  # of respondents % of respondents 

$1,000,001 - $5,000,000 13 39.4 
$5,000,001 - $15,000,000 9 27.3 

$15,000,001 - $25,000,000 1 3.0 

$25,000,001 - $50,000,000 4 12.1 
Greater than $50,000,000 6 18.2 
 
Many of the respondent companies also produce other products besides windows and doors 
(Table 34).  Windows and doors manufacturers mainly engaged in the production of millwork as 
a second product. 
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Table 34. Percentage of respondent companies that also produce other products.    

Dimension and 
Components Flooring Millwork 

Office 
Furniture Cabinets 

Household 
Furniture Other 

8.3% 5.6% 33.3% 5.6% 11.1% 5.6% 5.6% 
 
 
2.6.2 Raw Material Use 
 
The wood windows and doors industry’s average wood raw material cost was calculated to be 
37.3% of their total cost associated with doing business. The average annual lumber input volume 
at each production facility was calculated to be 1.1 million board feet.  The lumber input was also 
calculated for both hardwood and softwood.  Hardwood accounts for over approximately 800 
thousand board feet, whereas softwood lumber is around 300 thousand board feet.  The grades of 
the lumber that were being used were also recorded (Table 35).  The windows and doors industry 
uses mainly high-grade lumber, which consists of 91% of Selects and better.    
 

Table 35. Average use of the different grades of hardwood and softwood lumber. 

Hardwood Grade % Used Softwood Grade % Used 

FAS 72.9 Select 57.3 
Selects 18.1 #1 17.1 

No. 1 Common 7.6 #2 12.3 

No. 2 Common 1.4 #3 12.0 
#3A 0.0 Utility 0.0 

#3B 0.0 Appearance 1.3 
 
Information was gathered on the species of wood are being used within each industry.  The type 
of species being currently used will aid in determining what “non-traditional” species may be 
substituted.  Respondents were asked to list the percentage of each species they use in their 
product.  There were 19 species listed along with an “Other” category, which allowed for the 
respondent to add any species, which we may have left off the list.  Table 36, which is displayed 
below, shows the average board footage use of each species.  Hard Maple is the most commonly 
used species with approximately 43% of the lumber in this industry.  “Traditional” species 
composed 83.9% of all wood used by the industry.  “Traditional” species included Red Oak, 
White Oak, Hard Maple, Cherry, White Pine, and Ponderosa Pine.  This study’s objectives were 
to investigate the use of species such as Aspen, Birch, Gum, and Softwoods.  Since we are 
counting softwoods as a “non-traditional” species, then White Pine and Ponderosa Pine will also 
be calculated into their total usage as well.  “Non-traditional” species accounted for 23.7% of the 
total usage.  Many of the species that are currently being used in this industry that are not part of 
this list were reported to be Redwood, Cedar, and Mahogany.       
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Table 36. Average percentage and mean lumber use of species use among windows and 
doors manufacturers. 

 

 
When asked a about the major factors considered when a windows and door company decides on 
what species of wood to use, customer demand answered over 86% and cost was indicated by 
44.4%, making these two factors the most important to manufacturers when choosing a species.  
 
Respondents were asked to estimate their usage of material other than solid lumber (Figure 25).  
Participants were then asked to report on their component usage only.  Fifty-nine percent of the 
components being used were categorized as blanks.  Blanks are considered to be unfinished 
components, which are not ready for assembly.  The other two categories of components were 
finished and semi-finished.  These two options are only differentiated by their degree of value 
that has been added by the component manufacturer (Figure 26). 

Species % Used Board Feet in Thousands 
Red Oak  8.4 108.3 

White Oak  0.2 2.1 

Hard Maple  42.9 550.3 
Cherry  14.5 186.0 

White Pine  7.3 93.2 

Ponderosa Pine  10.6 136.6 
Hickory  3.6 46.1 

Ash  0.1 0.7 

Soft Maple  0.6 7.9 
Hybrid Poplar  0.2 2.7 

Southern Yellow Pine  0.8 10.1 

Radiata Pine  2.1 27.1 
Douglas Fir  1.2 14.8 

Yellow Birch  3.6 45.6 

Yellow Poplar  0.6 8.1 
Aspen  0.0 0.0 

White Birch  0.1 1.3 

Gum  0.0 0.0 
Alder  0.0 0.5 

Other  3.3 41.9 
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Figure 25. Material use, excluding lumber, in the windows and doors industry. 
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Figure 26. Mean percentages of components purchased.   

 
With certification becoming an important issue within the forest products industry, a question 
asked about whether the respondent company was using certified raw materials.  The participants 
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had three options to choose from; “No,” “Yes,” and “Don’t know” (Figure 27).  One respondent 
told us they were currently using Green Tree as their certifying agency. 

No
41%

Don't know
42%

Yes
17%

 
Figure 27. Percentage of respondents using certified raw materials. 

 
Outsourcing of component needs has become more popular in the secondary wood products 
industry.  Within the windows and doors industry 34.1% of components were being outsourced.  
The rest of the component needs are still being produced in-house. 
 
Participants of the survey were asked to rate the importance of many material attributes they 
demand in the components/component supplier’s product.  This question was based on a Likert 
type rating scale, (1 = Not Important, 7 = Very Important).  Moisture content (MC) is the most 
desired attribute in this industry.  Color was rated the lowest attribute, which was not expected, 
because most products produced by this industry are visible (Table 37). 
 

Table 37. Mean rankings of important material attributes desired from the wood 
component supplier’s product.   

Attributes Mean 

Moisture Content (MC) 6.2 
Straightness 6.1 

Machinability 5.9 

Finishability 5.9 
Wane-free 5.9 

Lack of knots 5.8 

Consistency of MC 5.8 
Order lead-time 5.8 

Proper dimensions 5.7 

Blue/mineral stain-free 5.5 
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Attributes Mean 

Mechanical properties 5.1 
Color 5.1 
 
Respondents were asked a second rating question on service attributes that were based on the 
same seven-point scale.  On average the windows and doors manufacturers prefer good service 
and a consistent supply to having components at a lower price (Table 38). 
 

Table 38. Mean rankings of important service attributes of the wood components 
purchased in  the windows and doors industry. 

Attributes Mean 
Consistent supply 6.4 

On time delivery 6.2 

Service 6.0 
Price stability 5.5 

Low price 5.3 
 
 
2.6.3 Processing Technology 
 
Information was collected on the current technology being used in the windows and doors 
industry.  Over one-half of the respondents answered that their company was using some type of 
E-business.  Web sites accounted for most of these responses.  Participants were then asked to 
please inform us of any new equipment or process which they may have installed at their facility 
within the past five years.  CNC equipment was the number one answer.  This industry also 
indicated new types of painting and finishing equipment as well.  Processing technology has 
come mainly in the form of inventory management.  Many of the respondents stated that they 
have currently installed bar coding systems to better handle their products.  Computer Aided 
Design (CAD) software was also indicated as a new process for many companies. 
 
2.6.4 Production Scheduling 
 
Production scheduling information was asked to gain a better understanding of how each industry 
handles their manufacturing process.  Order expediting accounted for 62.9% of all production 
scheduling in this industry (Figure 28).  
 
The average production lead-time (i.e., how long does it take for a product to travel through all 
processes in your operation) was calculated to be 13.7 days.  The production flow within the 
respondent’s company was ranked on a 1-7 scale with (1 = Highly variable/intermittent, 7 = 
Smooth/continuous).  The mean for this particular question was 3.9, just below what would be 
thought of as average.  This shows that most windows and doors facilities have a very “choppy” 
production schedule. 
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Figure 28. Percentage of respondents using different types of production scheduling. 

 
 
2.6.5 Comments and Suggestions 
 
Concluding the questionnaire were two open-ended questions that would allow for the respondent 
to voice his or her opinions on the use of “non-traditional” species.  Many of the responses were 
similar.  In the first question they were asked about potential barriers they may foresee in using 
these species. 
 
§ Architects specify what we used. 
§ Market demand. 
§ Weather resistance. 
§ Consumer acceptance. 

 
The last question allowed the respondent to share with us anything they felt might be of interest 
to our study.  Many responses were about the same, stating that they will continue to use the same 
species until consumers or architects ask for something else. 
 
 
2.7 Secondary Industry:  Household Furniture 
 
2.7.1 Profile 
 
The wood household furniture industry returned 56 completed questionnaires.  This resulted in a 
response rate of 18.6%.  The regional distribution of the respondents within this industry is shown 
in Figure 29.  
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Figure 29. Household furniture manufacturer respondents by region. 

 
Household furniture manufacturers were asked if they were a part of a multiple facility company 
or a single production facility.  Thirty-four percent of the respondents were part of companies that 
had multiple facilities.  The one trade association that respondents were mainly a part of was the 
American Furniture Manufacturers Association (AFMA).  Approximately one-half of the 
respondent companies were participants in this industry trade association.   
 
Most household furniture companies employed less than 50 people at their facilities (Figure 30).   
 
Table 39 shows the study’s sales data.  Forty-one percent of manufacturers in this industry had 
sales between $1 million and $5 million. 
 

Table 39. Total gross sales for entire company. 

  # of respondents % of respondents 

Less than $1,000,000 2 3.6 
$1,000,001 - $5,000,000 23 41.1 

$5,000,001 - $15,000,000 12 21.4 

$15,000,001 - $25,000,000 2 3.6 
$25,000,001 - $50,000,000 6 10.7 

Greater than $50,000,000 11 19.6 
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Figure 30. Employment per facility within the household furniture industry.   

 
Many of the respondent companies also produced products besides household furniture (Table 
40).  Approximately 18% of household furniture manufactures are also producing office furniture. 
 

Table 40. Percentage of respondent companies that also produce other products.  

Dimension and 
Components Flooring Millwork Cabinets 

Windows and 
Doors 

Office 
Furniture Other 

8.9% 0.0% 3.6% 10.7% 1.8% 17.9% 1.8% 
 
 
2.7.2 Raw Material Use 
 
The household furniture industry’s average wood raw material cost was calculated to be 34.8% of 
their total cost associated with doing business. The average annual lumber input volume at each 
production facility was calculated 1.9 million board feet.  The lumber input was also calculated 
for both hardwood and softwood.  Hardwood lumber is the main solid raw material used (1.7 
million board feet).  Softwood lumber accounted for the other 200,000 board feet.  The grades of 
the lumber that were being used were recorded (Table 41).   
 

Table 41. Average use of the different grades of hardwood and softwood lumber. 

Hardwood Grade % Used Softwood Grade % Used 

FAS 8.7 Select 29.4 

Selects 3.5 #1 25.4 
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Hardwood Grade % Used Softwood Grade % Used 

No. 1 Common 60.9 #2 18.1 
No. 2 Common 23.3 #3 5.1 

#3A 2.7 Utility 21.9 

#3B 0.9 Appearance 0.0 
 
Information was gathered on what species of wood are being used within each industry.  The type 
of species being currently used will aid in determining what “non-traditional” species may be 
substituted.  Respondents were asked to list the percentage of each species they use in their 
product.  There were 19 species listed along with an “Other” category, which allowed for the 
respondent to add any species, which we may have left off the list.  Table 42 shows the average 
board footage use of each species.  White Oak is the most commonly used species with 18.5% of 
the species mix.  Red Maple and Yellow Poplar are also popular species to used in the furniture 
industry.  “Traditional” species composed 38.2% of all wood used by the industry, which is lower 
than the other secondary industries.  “Traditional” species included Red Oak, White Oak, Hard 
Maple, Cherry, White Pine, and Ponderosa Pine.  This study’s objectives were to investigate the 
use of species such as Aspen, Birch, Gum, and Softwoods.  These species only accounted for 
5.5% of the total usage.  Many of the species that are currently being used in this industry that are 
not part of this list were reported to be tropical woods, such as Teak and Mahogany.       
 

Table 42. Average percentage and volume of species use among household furniture 
manufacturers. 

Species % Used Board Feet in Thousands 
Red Oak 6.0 83.6 

White Oak 18.5 256.8 

Hard Maple 4.5 61.8 
Cherry 7.1 98.6 

White Pine 1.8 24.2 

Ponderosa Pine 0.3 4.2 
Hickory 0.0 0.1 

Ash 9.2 127.2 

Soft Maple 15.8 219.1 
Hybrid Poplar 6.4 88.4 

Southern Yellow Pine 1.3 18.4 

Radiata Pine 2.2 31.1 
Douglas Fir 0.3 4.2 

Yellow Birch 0.9 12.7 

Yellow Poplar 16.9 234.6 
Aspen 0.0 0.2 

White Birch 0.0 0.3 

Gum 0.3 4.1 
Alder 3.6 50.2 

Other 4.7 65.3 
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 When asked about the major factors considered when a household furniture company decides on 
what species of wood to use, customer demand was reported by 86.4% of respondents.  This 
industry also found cost to be a major factor.  Over one-half of the respondents checked cost as 
one of their major factors.  
 
Respondents were asked to estimate their usage of material other than solid lumber.  Within this 
industry a large amount of blanks were being used (Figure 31).  This industry used more 
components than the other secondary industries.  Respondents were asked to inform us of which 
types of components they were purchasing.  Blanks are considered to be unfinished components, 
which are not ready for assembly.  The other two categories of components were finished and 
semi-finished.  These two options are only differentiated by their degree of value that has been 
added by the component manufacturer (Figure 32).     
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Figure 31. Material use, excluding lumber, in the household furniture industry. 
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Figure 32. Mean percentages of components purchased.   

 
With certification becoming an important issue within the forest products industry, respondents 
were asked about whether the respondent company was using certified raw materials.  Only four 
respondents answered that they were using certified materials.  The participant could choose from 
two other options as well, which were “No” and “Don’t know”.  Fifty-seven percent and 35.7% 
of the participants filled out these two options, respectively.  For the companies that were using 
certified products, these agencies and programs were identified:  FSC, SFI, and SmartWood.   
 
Outsourcing of component needs has become more popular in the secondary wood products 
industry.  Within the household furniture industry 22.1% of components were being outsourced.  
The rest of the wood components that are being used are produced in-house.  
 
Participants of the survey were asked to rate the importance of many material attributes they 
demand in the components/component supplier’s product.  This question was based on a Likert 
type rating scale, (1 = Not Important, 7 = Very Important).  The household furniture industry 
ranked proper dimensions and moisture content (MC) as the most important attributes they 
desired from their component suppliers (Table 43). 
 

Table 43. Mean rankings of important material attributes desired in wood component 
supplier’s product.   

Attributes Mean 

Proper dimensions 6.2 

Moisture Content (MC) 6.1 
Consistency of MC 6.0 

Straightness 5.8 

Color 5.7 
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Attributes Mean 

Blue/mineral stain-free 5.6 
Finishability 5.5 

Lack of knots 5.4 

Order lead-time 5.4 
Machinability 5.3 

Wane-free 5.3 

Mechanical properties 4.9 
 
Respondents were asked a second rating question on service attributes that were based on the 
same seven-point scale (Table 44). Three attributes were rated with the same importance:  
consistent supply, service, and on time delivery. 
 

Table 44. Mean rankings of important attributes of the wood components purchased in 
the household furniture industry. 

Attributes Mean 

Consistent supply 6.1 
Service 6.1 

On time delivery 6.1 

Low price 5.6 
Price stability 5.5 
 
2.7.3 Processing Technology 
 
Information was collected on the current technology being used in the household furniture 
industry.  Forty percent of companies said they participate in some type of E-business.  The 
majority of these respondents were using a web site for advertising their company.  Participants 
were asked to inform us of any new equipment or process which they may have installed at their 
facility within the past five years.  Installation of more automated equipment was the most 
common response.  CNC machining equipment was pointed out as new equipment that most 
respondents had installed.  New technology is a predictor of proactive companies that may be 
willing to use new species.  Processing technology was reported in the form of inventory 
management systems, which included the use of bar coding and computer software.  
 
 
2.7.4 Production Scheduling 
 
Production scheduling was also asked to gain a better understanding of how each industry handles 
their manufacturing process.  Material Resource Planning (MRP) was the most common response 
with 42% of the respondent companies using this type of scheduling (Figure 33).     
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Figure 33. Number of respondents using different types of production scheduling. 

 
The average production lead-time (i.e., how long does it take for a product to travel through all 
processes in your operation) was calculated to be 24.4 days.  The production flow within the 
respondent’s company was ranked on a 1-7 scale with (1 = Highly variable/intermittent, 7 = 
Smooth/continuous).  The mean for this particular question was 4.1, just above what would be 
thought of as average.  With this being the case it can be concluded that the average lead-time 
would vary even within each production facility.    
 
 
2.7.5 Comments and Suggestions 
 
Concluding the questionnaire were two open-ended questions that would allow for the respondent 
to voice his or her opinions on the use of “non-traditional” species.  Many of the responses were 
similar in nature.  Respondents were asked about potential barriers they may foresee in using 
these species.  The main responses were: 
 
§ Finishability. 
§ Availability. 
§ Consumer acceptance. 

 
Respondents were also allowed to inform us of any information that might be useful to this 
research.  One respondent noted that labor is a big issue to his industry.  Other comments stated 
that Yellow Birch finishes really well and that Sycamore had been introduced at a few plants with 
success.   
 
 



The North American Value-added Components Industry: Overview and Market Opportunities  
 

Appendix 2, Page 63 
 

2.8 Industry Comparison 
 
2.8.1 Profile 
 
The seven wood products industry segments returned a total of 357 completed questionnaires.  
This gave an overall response rate of 16.8%.  The regional distribution of the respondent is shown 
in Figure 34.  Regional distribution was included in this study so it could be determined if there 
were any differences that could be addressed with a marketing effort.  The study will recommend 
regional strategies to target species use within the United States.  
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36%

West
16%

 
Figure 34. Region distribution of the seven wood product industries. 

 
2.8.2 Component Attributes 
 
Analysis of Variance (ANOVA) was run to find differences among the seven industries mean 
ratings of component and component suppliers attributes (Table 45).  ANOVA was used in place 
of Multiple Analysis of Variance (MANOVA) due to sample size.  Testing was done at the .05 
level of significance.  Due to sample size non-parametric testing (Kruskall Wallis) was also used 
to confirm the analysis of variance.  Difference that did exist between the ANOVA and non-
parametric test are noted in Table 45.  In the ANOVA consistent supply, proper dimensions, 
finishability, color, lack of knots, wane-free, and low price were found to have significant 
differences among the industry segments.  Significance levels were calculated at the below .01 
level for proper dimensions , lack of knots, and wane-free.  In each of these cases differences were 
found in more than three industries.  In the flooring and dimension industry they have low mean 
ratings for lack of knots because their industry is less sensitive to this defect, where as the 
cabinet, millwork, office furniture, and windows and doors industries need their wood 
components to have less defects, such as knots.  Low price and color had significance differences 
at the .01 level at the household and cabinet industry.  Low pr ice was found to be different 
between the household furniture industry, which had a mean rating of 5.6, and the cabinet 
industry, which had a mean of 4.7.  This indicates that the cabinet industry is less sensitive to 
price.  Other attributes that displayed significant differences were consistent supply, .04 level, and 
finishability, .03 level.   
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Table 45. Mean ratings of component attributes and components supplier attributes 
according to industry segment. 

Attribute 
Overall 
Mean 

Cabinets 
(1) 

Flooring 
(2) 

Millwork 
(3) 

Office 
Furniture 

(4) 

Dimension 
and 

Components 
(5) 

Windows 
and 

Doors 
(6) 

Household 
Furniture 

(7) 
Significance 

Level 
Consistent supply 6.1 6.3 2 5.6 1,6 6.1 6.1 6.1 6.4 2 6.1 0.04** 
Service 6.0 6.1 5.9 6.1 6.0 -- 6.0 6.1 0.97 
Moisture Content (MC) 6.0 6.1 5.6 6.3 6.1 5.6 6.2 6.1 0.15 
On time delivery 5.9 6.2 2 5.4 1 5.9 5.9 5.8 6.2 6.1 0.06*** 
Consistency of MC 5.9 6.0 5.6 6.2 5.9 5.6 5.8 6.0 0.51 
Straightness 5.8 5.9 5.5 5.9 5.5 5.5 6.1 5.8 0.18 
Proper dimensions  5.7 5.2 7 4.9 5,7 5.7 5.6 6.1 2 5.7 6.2 1,2 <0.01* 
Blue/mineral stain-free 5.6 5.8 5.2 5.6 5.7 5.4 5.5 5.6 0.77 
Price stability 5.6 5.5 6.0 5.5 5.5 5.5 5.5 5.5 0.42 
Machinability 5.5 5.3 5.4 5.5 5.6 5.7 5.9 5.3 0.32 
Finishability 5.5 5.7 5.4 5.5 6.1 5 4.8 4 5.9 5.5 0.03** 
Order lead-time 5.5 5.6 5.5 5.5 5.4 5.2 5.8 5.4 0.71 
Color 5.5 6.1 2 5.1 1 5.3 5.7 5.5 5.1 5.7 0.01* 
Lack of knots 5.3 5.6 2,5 3.9 1,3,4,6,7 5.9 2,5 5.7 2,5 4.5 1,3,4,6 5.8 2,5 5.4 2 <0.01* 
Wane-free 5.2 5.4 2 4.3 1,3,6 5.4  2 5.4 4.7 6 5.9 2,5 5.3 <0.01* 
Low price 5.2 4.7 7 5.5 5.0 5.2 5.0 5.3 5.6 1 0.01* 
Mechanical properties  5.0 4.9 5.1 5.2 5.0 4.7 5.1 4.9 0.85 

1,2,3,4,5,6,7 Represent significant differences between industry segments. 
* Represents ANOVA significance, at least one different among groups. 
** Represents difference between ANOVA significance level and Non-Parametric significance level.  ANOVA 
showed significance. 
*** Represents difference between ANOVA significance level and Non-Parametric significance level.  Non-
Parametric showed significance. 
 
ANOVA was performed to see if any differences among the four different regions of the U.S. 
were present.  Significance was found at the .03 level for on time delivery.  The difference was 
found between the North and New England regions.  The North had a mean rating of 5.8 and New 
England had a rating of 6.4.  It can be concluded that the New England states value on time 
delivery more than the Northern states.  It can be concluded that the industries have similar 
requirements for the attributes across the regions of the U.S. 
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Table 46. Mean ratings of component attributes and components supplier attributes 
according to region of the U.S. 

Attribute 
Overall 
Mean 

 
North 

(1) 

 
New England 

(2) 

 
South 

(3) 

 
West 

(4) 
Significance 

Level 
Consistent supply 6.1 6.0 6.2 6.2 6.2 0.52 
Moisture Content (MC) 6.0 6.0 6.1 6.0 6.0 0.94 
Service 6.0 6.0 6.2 6.1 6.1 0.83 
On time delivery 5.9 5.8 2 6.4 1 6.0 6.0 0.03 * 
Consistency of MC 5.9 5.9 5.9 6.0 5.9 0.84 
Straightness 5.8 5.7 5.5 5.8 5.9 0.62 
Proper dimensions  5.7 5.9 5.5 5.6 5.4 0.23 
Blue/mineral stain-free 5.6 5.5 5.5 5.7 5.7 0.87 
Price stability 5.6 5.5 5.4 5.6 5.7 0.55 
Order lead-time 5.5 5.4 5.4 5.6 5.6 0.66 
Machinability 5.5 5.3 5.4 5.7 5.6 0.25 
Finishability 5.5 5.3 5.4 5.9 5.8 0.09 
Color 5.5 5.5 5.3 5.6 5.6 0.67 
Lack of knots 5.3 5.3 5.3 5.2 5.6 0.61 
Wane-free 5.2 5.2 5.1 5.3 5.4 0.77 
Low price 5.2 5.2 4.9 5.2 5.1 0.82 
Mechanical properties  5.0 4.9 5.2 5.1 4.7 0.35 
1,2,3,4 Represent significant differences between regions. 
* Represents difference between ANOVA significance level and Non-Parametric significance level.  ANOVA 
showed significance. 
 
 

3.0 Conclusions 
 
This study was designed to evaluate the potential for “non-traditional” species use in the 
secondary wood products industry.  The specific objectives were to: (1) Identify barriers to the 
increased use of “non-traditional” species within wood component using industries, (2) evaluate 
wood component manufacturers’ perception on the increased use of “non-traditional” species, and 
(3) develop strategies for using “non-traditional” species in wood components manufacture.   
 
The use of “non-traditional” species within the six secondary industries surveyed was very 
limited.  Many of these industries are driven by fashion trends and they are limited to the variety 
of woods they can use.  Oak, both Red and White, were the main species being used among the 
secondary industry.  Most respondents commented that they use Oak because of its desirable look 
and durability.  Of the “non-traditional” species both Birch and Radiata Pine were used in many 
industries.  Some respondents in the millwork and furniture industries commented that the use of 
these species has substituted nicely for their “traditional” species. 
 
Respondents to the survey were still producing most of their components “in-house.”  Much has 
been published about how outsourcing is the new trend, but many in our research showed that 
most of the companies still manufacture most of their needs on-site.  Overall component usage 
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among these industries was also low.  Household furniture and flooring were the two industries 
that reported using the most components.   
 
Major factors that the secondary industry considers when purchasing wood components included 
customer demand, cost, and supply.  These factors were ranked high in that order in the 
industries.  This displays that the secondary industries are more reactive to what designers and 
consumers, than they are to price.  Most of the industries noted that they would not be making 
any change in their species choice unless the end user specifies them.   
 
Technology in most of the industries has vastly improved over the past five years.  Nearly all of 
the respondents reported that they have updated their facility in that time.  Most of the 
improvements came in the form of CNC machines that allowed for faster and more precise 
cutting of their product.  Another form of technology that may aid in the use of “non-traditional” 
species are finishing lines.  Respondents noted that if they could match the color and the finish of 
“non-traditional” species to those that they currently use then they would be able to use them.  
These new finishing systems allow for companies to sand, paint, stain, and dry many of their 
products in a faster and better way. 
 
The secondary industries did differ among which attributes were the most important to them.  
Low price did not have a big effect on cabinet manufacturers, but was very important to 
household furniture companies.  Wane was an issue for cabinets, millwork, and windows and 
doors, but had little importance to the flooring manufacturer.  Knots were rated a problem for all 
of the industries except flooring.  This agrees with the fact that flooring manufacturers buy lower 
grade lumber.  There was also a difference between flooring and cabinets on the color attribute.  
Cabinet manufacturers need their product to have a consistent color.  Having proper dimensions 
of the components purchased also differed among the segments.  The household furniture 
respondents rated this attribute higher than any of the other industries.  The last attribute that had 
any significant differences between the industries was consistent supply.  This attribute was rated 
higher by cabinets and windows and doors, but was not high for the flooring manufacturer.     
 
The wood component and dimension industry would benefit from the use of “non-traditional” 
species.  It offers an opportunity for them to produce these products at a lower price than using 
“traditional” species.  Many respondents to the survey stated that they would like to use the 
species, but that none of the secondary industries are willing to purchase the components.  The 
species that the industry is currently using the most is Red Oak, which accounts for 
approximately 32% of production comes from this species.  The industry’s current trend is to 
obtain the highest possible yield from lower grades of lumber.  If more affordable “non-
traditional” species could be used then the industry could use higher grades, making possible to 
produce more components at a lower cost. 
 
The results show that most of the components being made are sold to the cabinet and household 
furniture industry.  It is important to know your customer.  Based on the ratings of the attributes 
the component industry has done a good job at this.  They do not differ in any category from their 
two main customers.  
 
The results of the study indicate that different strategies will have to be used by the wood 
component industry.  Cabinet manufacturers are very cautious to the use of any new species.  
Respondents stated that they would not be changing their product unless the designer, architect, 
or customer asked for it.  If the use of “non-traditional” species is going to work in this industry 
the wood component manufacturers are going to have to show consumers of cabinets that “non-
traditional” species can be used as an affordable substitute.  Cabinet manufacturers are also going 
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to need more information on the finishing properties of these species.  This industry is not as 
interested in the mechanical properties as they are the looks of their product. 
The flooring industry already uses less expensive low-grade lumber; so alternative species will 
not save them much money.  This industry is more focused on durability and finishability.  
Respondents stated that they choose certain species because of the way they hold up under high 
amounts of wear.  Data on which “non-traditional” species have high durability will need to be 
gathered and presented to this industry.    
 
The millwork industry is also very much driven by fashion.  Much of their products are produced 
to match other industry products, such as furniture and cabinets.  This industry was most 
concerned with moisture content.  The products that they produce are placed in environments 
where it will be very dry.  They cannot use components that have high and/or varied moisture 
contents becasuse their product will shrink.  This can cause splits and cracks that are not 
acceptable.  The industry will have to convey to this segment that these species can be properly 
dried and are dimensionally stable.  Data on the characteristics of the species will need to be 
presented. 
 
The office furniture and household furniture industries can be treated in the same manner.  These 
two industries did not differ in their ratings on any of the component attributes.  Yellow poplar is 
a species that is being used more and more in this industry.  Yellow poplar has been considered a 
“non-traditional” species by most industries until recently.  The industries are not as sensitive to 
mechanical properties as they are to finishablity.  This again is an industry that is driven by 
fashion and what is currently “in-style.”  If it can be shown that a species can be used that finishes 
as well as the “traditional” ones then these industries will be willing to accept them. 
 
The wood windows and doors industry species mix consists mainly of Hard Maple.  The 
respondents within this industry stated that they desire a product that will finish well and will be 
able to withstand nature’s elements.  Many of the products that are made by this industry are 
exposed to the outdoors.  Providing data on which species will be best suited for exposure to 
weather and sunlight will aid in getting this industry to use “non-traditional” species 
 
Within all of the secondary industries respondents stated that they would be willing to try new 
species if there was a market for them.  Data on these species will need to be collected and 
reported to the secondary industry.  The wood component manufacturers will also need to 
distribute this information to designers, architects, and consumers as well.  Most of the 
respondents to this survey are prepared to use other species.  Getting consumers to accept the 
“non-traditional” species will be the way that these species begin to get used. 
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APPENDIX A:  SURVEY QUESTIONAIRES 

 
 

With the cost of raw materials for the secondary hardwood 
industry increasing, many companies are seeking alternatives.  
The use of  “non-traditional” species may be a viable way to 
compensate for rising production costs. 
 
For this study, “non-traditional species” are defined as any 
species that are not commonly used within the industry.  More 
specifically, we are looking into the use of birch, aspen, gum, 
red maple, and softwoods. 
 
We are interested in what species you are currently using and 
the alternative species you may be able to use.  Our objective 
is to identify the challenges and possible solutions to using 
“non-traditional” species.   1 
 
1.  What is the primary product produced at this facility?   

q Cabinets 
q Other -- Please specify: 

 
 
 
2.  In addition to cabinets, does your company produce  
other wood products at this facility that you market and 
sell?  

q No -- Go to question #3 
q Yes (Check all that apply) 

o Dimension parts / Components  
o Flooring 

o Wood office furniture 

o Wood household furniture 
o Millwork 
o Windows/Doors 
o Other -- Please specify: 

 
 
 
3.  Please check the one box that best describes what type 
of cabinets your firm manufactures.    

q Stock cabinets 
q Semi-custom cabinets 
q Custom cabinets 
q We do not manufacture cabinets 

 
 
Raw Material Use 
 
4.  Please indicate the percentage of each type of solid 
lumber used at this facility. 
 

Hardwood Lumber            % 
Softwood Lumber            % 
Total             % 

 
 
 
 
 

5.  What percentage of each of the following materials do 
you use at this facility?  

Particleboard             % 
MDF             % 
Hardboard             % 
OSB              % 
Hardwood Plywood            % 
Softwood Plywood            % 
Edge-Glued Panels or                                         

Cut-to-size Blanks            % 
Veneer             % 
Other -- Please specify: 
                                            % 
Total material     100% 

 
6.  What is your company’s annual lumber input volume 
at this production facility in thousands of board feet? 
 
                                                                             MBM 
 
 
7.  What percentage of your wood component needs are 
manufactured in-house compared to buying components 
from other manufacturers?  

In-house             % 
Outsourced             % 
Total        100%  

 
 
8.  Are you currently using any environmentally certified 
raw materials (i.e., third party evaluation to determine 
whether a company is managing the raw material in 
accordance with principles of sustainability)?    

q No 
q Don’t know 
q Yes -- Please specify the type of certification:  

       
 
 
9.  Please indicate the percentage of each type of wood 
component finish (i.e., degree of value-added) you 
purchase at this facility. 
 

Blanks             % 
Semi-finished              % 
Finished             % 
Total                              100% 
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10.  What percentage of each species does your company 
currently use at this facility?  

Red Oak              % 
White Oak             % 
Hard Maple               % 
Cherry             % 
White Pine             % 
Ponderosa Pine            % 

“Non-traditional” species 
Hickory             % 
Ash              % 
Soft Maple             % 
Hybrid Poplar             % 
Southern Yellow Pine            % 
Radiata Pine             % 
Douglas Fir             % 
Yellow Birch             % 
Yellow Poplar             % 
Aspen             % 
White Birch             % 
Gum             % 
Alder             % 
Other species -- Please specify: 

                                                       % 
                                                          %                                                     
                                                

         All wood use                                   100  %  
 
11.  What are the major factors you consider when 
choosing which species of wood to use in the 
manufacturing of your product?  

q Cost 
q Ease of use 
q Customer demand (style) 
q Supply 
q Other -- Please specify: 

 
 
 
12.  Please indicate the volume of each grade as a 
percentage of total material used.  

Hardwood  % Softwood  % 

FAS   Select   
Selects   #1   
#1 Common   #2   
#2 Common   #3   
#3 A   Utility   

#3 B   Appearance   

 Total 100 % Total  100 % 
 

13.  What are the important attributes in the 
components/component supplier you use? 
 
              Not           Very 
         Important     Important  
Machinability  1   2   3   4   5   6   7 
Finishability  1   2   3   4   5   6   7 

Straightness  1   2   3   4   5   6   7 
Wane-free  1   2   3   4   5   6   7 

Color   1   2   3   4   5   6   7 
Proper dimensions  1   2   3   4   5   6   7 

Blue/mineral stain-free 1   2   3   4   5   6   7 
Lack of knots  1   2   3   4   5   6   7  

Moisture Content (MC)   1   2   3   4   5   6   7 
Consistency of MC  1   2   3   4   5   6   7 

Mechanical properties 1   2   3   4   5   6   7  
Order lead time  1   2   3   4   5   6   7 
 
 
 
14.  Please rate the importance to the following attributes 
concerning the purchase of wood components.   
 
                                           Not          Very 
         Important     Important  
Low price  1   2   3   4   5   6   7 

Price stability  1   2   3   4   5   6   7 

On time delivery  1   2   3   4   5   6   7 
Consistent supply  1   2   3   4   5   6   7 

Service   1   2   3   4   5   6   7 
 
 
Processing Technology 
 
15.  Do you currently participate in any type of E-business  
(i.e., using the internet to sell/promote your product)?  

q No 
q Yes -- Please specify: 
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16.  Within the past 5 years, what new technology 
(equipment/processes) has your company installed at this 
facility?  (i.e., level of automation, use of CNC, orders 
management, cutting bill optimization, bar codes, etc.) 
 

Equipment 

  
  
  
  
  

Processes  

  
  
  
  

  
 
 
17.  What percentage of your total cost is associated with 
your wood cost?  

Wood raw material           % 
 
 
18.  Please indicate how production is scheduled in your 
operation? (check one)  

q Based on MRP                                               
(material requirement plan) 

q Based on Kanban/supermarket system                
(pull production) 

q Order expediting 
q Other -- Please explain: 

 
 
 
 
19.  What is your average production lead-time? (i.e., on 
average how long does it take for a product to travel 
through all processes in your operation, from raw 
material to finished goods? 

 
                     Days 
 

 
20.  On a 7-point scale, how would you describe 
production flow in your organization?  
Highly variable/               Smooth/ 
   Intermittent            Continuous  
                1      2      3      4      5      6      7 
 
 
 
 

Company Demographics  
 
21.  Is your facility part of a multiple facility company 
with more than one production site or is it a single 
operation? 

q Part of a multiple facility company 
q Single operation  

 
22.  Is your company a member of any trade associations 
that represent your industry?  

q No 
q Yes -- Please specify the associations:   

 
 
 
 
23.  What were the total gross sales for your company 
(entire company, not just this production facility) in 2002? 
(check one)  

q Less than $1,000,000 
q $1,000,000 - $5,000,000 
q $5,000,001 - $15,000,000 
q $15,000,001 -  $25,000,000 
q $25,000,001 - $50,000,000 
q Greater than $50,000,000 

 
24.  How many full-time employees work for your 
company at this production facility?  (check one)  

q Fewer than 25 
q 25 – 50 
q 51 – 100 
q 101 – 200 
q 201 – 300 
q 301 – 400 
q Greater than 400 

 
Comments and Suggestions 
 
25.  Are there any specific barriers or complications to 
utilizing “non-traditional” species in wood components 
that we have not addressed? 
 
 
 
 
 
 
 
 
26.  Is there anything else you wish to share with us 
concerning the use of “non-traditional” species within 
your industry? 
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With the cost of raw materials for the secondary hardwood 
industry increasing, many companies are seeking alternatives.  
The use of  “non-traditional” species may be a viable way to 
compensate for rising production costs. 
 
For this study, “non-traditional species” are defined as any 
species that are not commonly used within the industry.  More 
specifically, we are looking into the use of birch, aspen, gum, 
red maple, and softwoods. 
 
We are interested in what species you are currently using and 
the alternative species you may be able to use.  Our objective 
is to identify the challenges and possible solutions to using 
“non-traditional” species.   2                                            
 
1.  What is the primary product produced at this facility?  

q Flooring 
q Other -- Please specify: 

 
 
2.  In addition to wood flooring, does your company 
produce other wood products at this facility that you 
market and sell?  

q No -- Go to question #3 
q Yes (Check all that apply) 

o Dimension parts / Components 

o Wood office furniture 

o Cabinets 

o Wood household furniture 

o Millwork 

o Windows/Doors 

o Other --Please specify: 
 
 
 
3.  What type of wood flooring do you produce at this 
facility?  Please specify the volume of each type produced, 
as a % of total flooring material produced.  

Solid hardwood             % 
Solid softwood             % 
Engineered flooring             % 

         Please specify your product: 
 

        Other  -- Please specify:             % 
        
 
        Total  =        100% 
 
 
 
 
 
 
 

Raw Material Use 
 
4.  Please indicate the percentage of each type of solid 
lumber used at this facility. 
 

Hardwood Lumber            % 
Softwood Lumber            % 
Total             % 

 
 
5.  What percentage of each of the following materials do 
you use at this facility? 
 

Particleboard             % 
MDF             % 
Hardboard             % 
OSB              % 
Hardwood Plywood            % 
Softwood Plywood            % 
Edge-Glued Panels or                                         

Cut-to-size Blanks            % 
Veneer             % 
Other -- Please specify: 
                                            % 
Total material     100% 

 
6.  What is your company’s annual lumber input volume 
at this production facility in thousands of board feet? 
 

                                                        MBM 
 
 
7.  What percentage of your wood component needs are 
manufactured in-house compared to buying components 
from other manufacturers?  

In-house             % 
Outsourced             % 
Total       100% 

 
 
8.  Are you currently using any environmentally certified 
raw materials (i.e., third party evaluation to determine 
whether a company is managing the raw material in 
accordance with principles of sustainability)?    

q No 
q Don’t know 
q Yes -- Please specify the type of certification: 
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9.  What percentage of each species does your company 
currently use at this facility?  

Red Oak              % 
White Oak             % 
Hard Maple               % 
Cherry             % 
White Pine             % 
Ponderosa Pine            % 

“Non-traditional” species 
Hickory             % 
Ash              % 
Soft Maple             % 
Hybrid Poplar             % 
Southern Yellow Pine            % 
Radiata Pine             % 
Douglas Fir             % 
Yellow Birch             % 
Yellow Poplar             % 
Aspen             % 
White Birch             % 
Gum             % 
Alder             % 
Other species -- Please specify: 

                                                       % 
                                                          %                                                     
                                                

         All wood use                                   100  % 
 
10.  Please indicate the volume of each grade as a 
percentage of total material used.  

Hardwood  % Softwood  % 

FAS   Select   
Selects   #1   

#1 Common   #2   
#2 Common   #3   
#3 A   Utility   

#3 B   Appearance   

 Total 100 % Total 100 % 
 
 
11.  What are the major factors considered when choosing 
which species of wood to use in the manufacturing of your 
product?  (You may choose more than one.)  

q Cost 
q Ease of use 
q Customer demand (style) 
q Supply 
q Other -- Please specify: 

 
 

12.  What are the important attributes in the 
components/component supplier you use? 
 
                 Not         Very 
          Important     Important 
Machinability  1   2   3   4   5   6   7 
Finishability  1   2   3   4   5   6   7 
Straightness  1   2   3   4   5   6   7 
Wane-free  1   2   3   4   5   6   7 
Color   1   2   3   4   5   6   7 
Proper dimension  1   2   3   4   5   6   7      
Blue/mineral stain-free 1   2   3   4   5   6   7 
Lack of knots  1   2   3   4   5   6   7  
Moisture Content (MC)   1   2   3   4   5   6   7 
Consistency of MC  1   2   3   4   5   6   7  
Mechanical Properties 1   2   3   4   5   6   7  
Order lead-time  1   2   3   4   5   6   7    
 
13.  Please rate the i mportance to the following attributes 
concerning the purchase of wood components.  
  
            Not         Very 
       Important     Important 
Low Price             1   2   3   4   5   6   7 
Price stability             1   2   3   4   5   6   7 
On time delivery             1   2   3   4   5   6   7 
Consistent supply             1   2   3   4   5   6   7 
Service              1   2   3   4   5   6   7 
 
 Processing Technology 
 
14.  Do you currently participate in any type of E-business  
(i.e., using the internet to sell/promote your product)? 

q No 
q Yes -- Please specify: 

 
 
 
15.  Within the past 5 years, what new technology 
(equipment/processes) has your company installed at this 
facility?  (i.e., level of automation, use of CNC, orders 
management, cutting bill optimization, bar codes, etc.)  

Equipment 

  
  
  
  
  

Processes 
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16.  What percentage of your total cost is associated with 
your wood cost? 
 

Wood raw material          % 
 
 
17.  Please indicate how production is scheduled in your 
operation? (check one) 
 

q Based on MRP                                               
(material requirement plan) 

q Based on Kanban/supermarket system                
(pull production) 

q Order expediting 
q Other -- Please explain: 

 
 
 
 
18.  What is your average production lead-time? (i.e., on 
average how long does it take for a product to travel 
through all processes in your operation, from raw 
material to finished goods? 

 
                     Days 

 
 
19.  On a 7-point scale, how would you describe 
production flow in your organization?  
 
Highly variable/               Smooth/ 
   Intermittent            Continuous  
                1      2      3      4      5      6      7 
 
Company Demographics 
 
20.  Is your facility part of a multiple facility company 
with more than one production site or is it a single 
operation?  

q Part of a multiple facility company 
q Single operation 

 
 
21.  Is your company a member of any trade associations 
that represent your industry?  

q No 
q Yes -- Please specify the associations: 

 
 
 
 
 
 
 
 
 
 
 

22.  What were the total gross sales for your company 
(entire company, not just this production facility) in 2002? 
(check one) 
 

q Less than $1,000,000 
q $1,000,000 - $5,000,000 
q $5,000,001 - $15,000,000 
q $15,000,001 -  $25,000,000 
q $25,000,001 - $50,000,000 
q Greater than $50,000,000 

 
 
23.  How many full-time employees work for your 
company at this production facility?   (check one)  

q Fewer than 25 
q 25 – 50 
q 51 – 100 
q 101 – 200 
q 201 – 300 
q 301 – 400 
q Greater than 400  

 
 
Comments and Suggestions 
 
24.  Are there any specific barriers or complications to 
utilizing “non-traditional” species in wood components 
that we have not addressed? 
 
 
 
 
 
 
 
 
 
 
 
 
25.  Is there anything else you wish to share with us 
concerning the use of “non-traditional” species within 
your industry? 
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With the cost of raw materials for the secondary hardwood 
industry increasing, many companies are seeking alternatives.  
The use of  “non-traditional” species may be a viable way to 
compensate for rising production costs. 
 
For this study, “non-traditional species” are defined as any 
species that are not commonly used within the industry.  More 
specifically, we are looking into the use of birch, aspen, gum, 
red maple, and softwoods. 
 
We are interested in what species you are currently using and 
the alternative species you may be able to use.  Our objective 
is to identify the challenges and possible solutions to using 
“non-traditional” species.    3                       
 
1.  What is the primary product produced at this facility?    

q Millwork 
q Other -- Please specify: 

 
 
 
2.  In addition to millwork, does your company produce 
other wood products at this facility that you market and 
sell? 
 

q No – Go to question #3 
q Yes (Check all that apply) 

o Dimension parts / Components 

o Cabinets 
o Flooring 
o Wood office furniture 
o Wood household furniture 
o Windows / Doors 

o Other -- Please specify: 

 
 
 
 
3.  Please check the one box that best describes what type 
of millwork your firm manufactures.    

q Stair parts 
q Mouldings and assorted trim 
q Other -- Please specify: 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

Raw Material Use 
 
4.  What is your company’s annual lumber input volume 
at this production facility in thousands of board feet? 
 

                                                        MBM 
 
5.  Please indicate the percentage of each type of solid 
lumber used at this facility. 
 

Hardwood Lumber            % 
Softwood Lumber            % 
Total             % 

 
 
6.  What percentage of each of the following materials do 
you use at this facility?  

Particleboard             % 
MDF             % 
Hardboard             % 
OSB              % 
Hardwood Plywood            % 
Softwood Plywood            % 
Edge-Glued Panels or                                         

Cut-to-size Blanks            % 
Veneer             % 
Other -- Please specify: 
                                            % 
Total material     100% 

 
7.  What percentage of your wood component needs are 
manufactured in-house compared to buying components 
from other manufacturers?  

In-house             % 
Outsourced             % 

        Total       100% 
 
8.  Are you currently using any environmentally certified 
raw materials (i.e., third party evaluation to determine 
whether a company is managing the raw material in 
accordance with principles of sustainability)?    

q No 
q Don’t know 
q Yes -- Please specify the type of certification: 
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9.  What percentage of each species does your company 
currently use at this facility?  

Red Oak              % 
White Oak             % 
Hard Maple               % 
Cherry             % 
White Pine             % 
Ponderosa Pine            % 

“Non-traditional” species 
Hickory             % 
Ash              % 
Soft Maple             % 
Hybrid Poplar             % 
Southern Yellow Pine            % 
Radiata Pine             % 
Douglas Fir             % 
Yellow Birch             % 
Yellow Poplar             % 
Aspen             % 
White Birch             % 
Gum             % 
Alder             % 
Other species -- Please specify: 

                                                       % 
                                                          %                                                     
                                                

         All wood use                                   100  %  
 
10.  Please indicate the volume of each grade as a 
percentage of total material used.  

Hardwood  % Softwood  % 

FAS   Select   
Selects   #1   
#1 Common   #2   
#2 Common   #3   
#3 A   Utility   
#3 B   Appearance   

 Total 100 % Total 100 % 
 
11.  What are the major factors considered when choosing 
which species of wood to use in the manufacturing of your 
product?  (You may choose more than one)  

q Cost 
q Ease of use 
q Customer demand (style) 
q Supply 
q Other -- Please specify: 

 
 
 
 
 

12.  Please indicate the percentage of each type of wood 
component finish (i.e., degree of value-added) you 
purchase at this facility?  

Blanks            % 
Semi-finished            % 

Finished            % 

        Total      100% 
 
 
13.  What are the important attributes in the 
components/component supplier you use? 
 
                 Not         Very 
          Important     Important 
 
Machinability  1   2   3   4   5   6   7 

Finishability  1   2   3   4   5   6   7 
Straightness  1   2   3   4   5   6   7 

Wane-free  1   2   3   4   5   6   7 
Color   1   2   3   4   5   6   7 

Proper dimension  1   2   3   4   5   6   7 
Blue/mineral stain-free 1   2   3   4   5   6   7 

Lack of knots  1   2   3   4   5   6   7  
Moisture Content (MC)   1   2   3   4   5   6   7 

Consistency of MC  1   2   3   4   5   6   7 
Mechanical properties 1   2   3   4   5   6   7  

Order time  1   2   3   4   5   6   7 
 
14.  Please rate the importance to the following attributes 
concerning the purchase of wood components.   
 
           Not                         Very 
     Important     Important 
 
Low price             1   2   3   4   5   6   7 

Price stability             1   2   3   4   5   6   7 
On time delivery             1   2   3   4   5   6   7 

Consistent supply             1   2   3   4   5   6   7 
Service              1   2   3   4   5   6   7 
 
Processing Technology  
 
15.  Do you currently participate in any type of E-business  
(i.e., using the internet to sell/promote your product)?  

q No 
q Yes -- Please specify: 
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16.  Within the past 5 years, what new technology 
(equipment/processes) has your company installed at this 
facility?  (i.e., level of automation, use of CNC, orders 
management, cutting bill optimization, bar codes, etc.)  

Equipment 

  
  
  
  
  

Processes  

  
  
  
  
  
 
17.  What percentage of your total cost is associated with 
your wood cost?  

Wood raw material          %  
 
18.  Please indicate how production is scheduled in your 
operation? (check one)  

q Based on MRP                                               
(material requirement plan) 

q Based on Kanban/supermarket system                
(pull production) 

q Order expediting 
q Other --Please explain: 

 
 
 
19.  What is your average production-time? (i.e., on 
average how long does it take for a product to travel 
through all processes in your operation, from raw 
material to finished goods? 
 

                     Days 
 
20.  On a 7-point scale, how would you describe 
production flow in your organization?  
Highly variable/               Smooth/ 
   Intermittent            Continuous  
                1      2      3      4      5      6      7 
 
Company Demographics 
 
21.  Is your facility part of a multiple facility company 
with more than one production site or is it a single 
operation?  

q Part of a multiple facility company 
q Single operation 

 

22.  Is your company a member of any trade associations 
that represent your industry?  

q No 
q Yes -- Please specify:  

 
 
 
 
 
23.  What were the total gross sales for your company 
(entire company, not just this production facility) in 2002? 
(check one) 
 

q Less than $1,000,000 
q $1,000,000 - $5,000,000 
q $5,000,001 - $15,000,000 
q $15,000,001 -  $25,000,000 
q $25,000,001 - $50,000,000 
q Greater than $50,000,000 

 
 
24.  How many full-time employees work for your 
company at this production facility?  (check one)  

q Fewer than 25 
q 25 – 50 
q 51 – 100 
q 101 – 200 
q 201 – 300 
q 301 – 400 
q Greater than 400 

 
 
Comments and Suggestions 
 
25.  Are there any specific barriers or complications to 
utilizing “non-traditional” species in wood components 
that we have not addressed? 
 
 
 
 
 
 
 
 
 
 
26.  Is there anything else you wish to share with us 
concerning the use of “non-traditional” species within 
your industry? 
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With the cost of raw materials for the secondary hardwood 
industry increasing, many companies are seeking alternatives.  
The use of  “non-traditional” species may be a viable way to 
compensate for rising production costs. 
 
For this study, “non-traditional species” are defined as any 
species that are not commonly used within the industry.  More 
specifically, we are looking into the use of birch, aspen, gum, 
red maple, and softwoods. 
 
We are interested in what species you are currently using and 
the alternative species you may be able to use.  Our objective 
is to identify the challenges and possible solutions to using 
“non-traditional” species. 4                                 
 
1.  What is the primary product produced at this facility?  

q Wood office furniture 
q Other -- Please specify: 

 
 
2.  In addition to wood household furniture, does your 
company produce other wood products at this facility that 
you market and sell?  

q No – Go to question #3 
q Yes (Check all that apply) 

o Dimension parts / Components 
o Flooring 

o Cabinets 

o Wood household furniture 
o Millwork/Windows/Doors 
o Other -- Please specify: 

 
 
Raw Material Use 
 
3.  Please indicate the percentage of each type of solid 
lumber used at this facility. 
 

Hardwood Lumber            % 
Softwood Lumber            % 
Total             % 

 
4.  What percentage of each of the following materials do 
you use at this facility? 
 

Particleboard             % 
MDF             % 
Hardboard             % 
OSB              % 
Hardwood Plywood            % 
Softwood Plywood            % 
Edge-Glued Panels or                                         

Cut-to-size Blanks            % 
Veneer             % 
Other -- Please specify: 
                                            % 
Total      100% 

5.  What is your company’s annual lumber input volume 
at this production facility in thousands of board feet?   

                                                        MBM 
 
 
6.  What percentage of your wood component needs are 
manufactured in-house compared to buying components 
from other manufacturers? 

In-house             % 

Outsourced             % 
        Total        100% 
 
 
7.  Are you currently using any environmentally certified 
raw materials (i.e., third party evaluation to determine 
whether a company is managing the raw material in 
accordance with principles of sustainability)?    

q No 
q Don’t know 
q Yes -- Please specify the type of certification: 

 
 
 
8.  What percentage of each species does your company 
currently use at this facility?  

Red Oak              % 
White Oak             % 
Hard Maple               % 
Cherry             % 
White Pine             % 
Ponderosa Pine            % 

“Non-traditional” species 
Hickory             % 
Ash              % 
Soft Maple             % 
Hybrid Poplar             % 
Southern Yellow Pine            % 
Radiata Pine             % 
Douglas Fir             % 
Yellow Birch             % 
Yellow Poplar             % 
Aspen             % 
White Birch             % 
Gum             % 
Alder             % 
Other species -- Please specify: 

                                                       % 
                                                          %                                                    
                                                

         All wood use                                   100  % 
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9.  What are the major factors considered when choosing 
which species of wood to use in the manufacturing of your 
product?  

q Cost 
q Ease of use 
q Customer demand (style) 
q Supply 
q Other -- Please specify: 

 
 
 
10.  Please indicate the volume of each grade as a 
percentage of total material used.  

Hardwood  % Softwood  % 

FAS   Select   
Selects   #1   
#1 Common   #2   
#2 Common   #3   
#3 A   Utility   

#3 B   Appearance   

 Total 100 % Total 100 % 
 
 
11.  Please indicate the percentage of each type of wood 
component finish (i.e.,  degree of value-added) you 
purchase at this facility.  

q Blanks            % 
q Semi-finished           % 
q Finished            % 

Total            % 

 
 
12.  What are the important attributes in the 
components/component supplier you use? 
 
                 Not            Very 
          Important        Important  
Machinability  1   2   3   4   5   6   7 

Finishability  1   2   3   4   5   6   7 
Straightness  1   2   3   4   5   6   7 

Wane-free  1   2   3   4   5   6   7 

Color   1   2   3   4   5   6   7 
Proper dimension  1   2   3   4   5   6   7  
Blue/mineral stain-free 1   2   3   4   5   6   7 

Lack of knots  1   2   3   4   5   6   7  
Moisture Content (MC)   1   2   3   4   5   6   7 

Consistency of  MC 1   2   3   4   5   6   7  

Mechanical properties 1   2   3   4   5   6   7 
Order lead time  1   2   3   4   5   6   7 
 
 

13.  Please rate the importance to the following attributes 
concerning the purchase of wood components.   
 
           Not                          Very 
      Important     Important 
 
Low price            1   2   3   4   5   6   7 

Price stability            1   2   3   4   5   6   7 
On time delivery            1   2   3   4   5   6   7 

Consistent supply            1   2   3   4   5   6   7 
Service             1   2   3   4   5   6   7 
 
Processing Technology 
 
14.  Do you currently participate in any type of E-business  
(i.e., using the internet to sell/promote your product)?  

q No 
q Yes -- Please specify: 

 
 
 
 
15.  Within the past 5 years, what new technology 
(equipment/processes) has your company installed at this 
facility?  (i.e., level of automation, use of CNC, orders 
management, cutting bill optimization, bar codes, etc.)  

Equipment 

  
  
  
  
  

Processes 

  
  
  
  
  
 
 
16.  What percentage of your total cost is associated with 
your wood cost? 
 

Wood raw material           % 
 
17.  Please indicate how production is scheduled in your 
operation? (check one)  

q Based on MRP                                               
(material requirement plan) 

q Based on Kanban/supermarket system                 
(pull production) 

q Order expediting 
q Other -- Please explain: 

 
 



The North American Value-added Components Industry: Overview and Market Opportunities  
 

Appendix 2, Page 80 
 

18.  What is your average production lead-time? (i.e., on 
average how long does it take for a product to travel 
through all processes in your operation, from raw 
material to finished goods? 
 

                     Days 
 
19.  On a 7-point scale, how would you r describe 
production flow in your organization?  
 
Highly variable/               Smooth/ 
   Intermittent            Continuous  
                1      2      3      4      5      6      7 
 
 
Company Demographics 
 
20.  Is your facility part of a multiple facility company 
with more than one production site or is it a single 
operation?  

q Part of a multiple facility company 
q Single operation 

 
 
21.  Is your company a member of any trade associations 
that represent your industry?  

q No 
q Yes -- Please specify the association:   

 
 
 
 
 
 
22.  What were the total gross sales for your company 
(entire company, not just this production facility) in 2002? 
(check one)  

q Less than $1,000,000 
q $1,000,000 - $5,000,000 
q $5,000,001 - $15,000,000 
q $15,000,001 -  $25,000,000 
q $25,000,001 - $50,000,000 
q Greater than $50,000,000  

 
 
 
 
 
 
 
 
 
 
 
 
 

23.  How many full-time employees work for your 
company at this production facility?  (check one)  

q Fewer than 25 
q 25 – 50 
q 51 – 100 
q 101 – 200 
q 201 – 300 
q 301 – 400 
q Greater than 400 

 
 
Comments and Suggestions  
 
 
24.  Are there any specific barriers or complications to 
utilizing “non-traditional” species in wood components 
that we have not addressed? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
25.  Is there anything else you wish to share with us 
concerning the use of “non-traditional” species within 
your industry?  
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With the cost of raw materials for the secondary hardwood 
industry increasing, many companies are seeking alternatives.  
The use of  “non-traditional” species may be a viable way to 
compensate for rising production costs. 
 
For this study, “non-traditional species” are defined as any 
species that are not commonly used within the industry.  More 
specifically, we are looking into the use of birch, aspen, gum, 
red maple, and softwoods. 
 
We are interested in what species you are currently using and 
the alternative species you may be able to use.  Our objective 
is to identify the challenges and possible solutions to using 
“non-traditional” species.   5 
 
1.  What is the primary product produced at this facility?    

q Dimension parts / Components / Wood blanks 
q Other -- Please specify: 

 
 
2.  In addition to dimension parts / components / wood 
blanks, does your company produce any finished 
(consumer ready) wood products at this facility?  

q No -- Go to question #3 
q Yes (Check all that apply)  

o Flooring 
o Cabinets 
o Wood office furniture 
o Wood household furniture 
o Millwork 
o Windows/Doors 
o Other wood products -- Please specify: 

 
 
Raw Material Use 
 
3.  What is your company’s annual lumber input volume 
at this production facility in thousands of board feet?  
                                                        MBM 
 
4.  What percentage of your lumber input is hardwood 
and how much is softwood?    
    Hardwood              % 
    Softwood              % 
    Total         100 % 
 
5.  Please indicate the percentage of each type of solid raw 
material used at this facility.  

Logs               %       
Cants               % 
Rough green lumber              %      
Rough kiln dried lumber                % 
Surfaced four sides boards             % 
Surface two sides boards                    % 
Edged one side boards                 % 
Edged two sides boards                 %    
Precision end-trim boards                  % 
Total       100 % 

6.  How many square feet of panel products does your 
facility utilize per year?  

                                                       Square feet 
 
 
7.  What percentage of each type of panel product do you 
use?  

Softwood plywood                   % 
Hardwood plywood                        % 
MDF               % 
Particleboard                 %  
Other  -- Please specify:   

                                                         % 
        Total                                              100 % 
 
 
8.  Has your company changed its primary type of raw 
material (lumber and panels) used in the last 5 years? 
 

q No 
q Yes  
If yes, please specify what type of change has occurred. 

 
 
 
 
 
9.  Are you currently using any environmentally certified 
raw materials (i.e., third party evaluation to determine 
whether a company is managing the raw material in 
accordance with principles of sustainability)?    

q No 
q Don’t know 
q Yes -- Please specify the type of certification: 

 
 
 
 
10.  What best describes your lumber processing strategy?  

q Try to obtain highest yield possible from lower 
grades of lumber 

q Purchase high-grade lumber only 
 

 
11.  Please indicate the volume of each grade as a 
percentage of total material used.  

Hardwood  % Softwood  % 

FAS   Select   
Selects   #1   
#1 Common   #2   
#2 Common   #3   
#3 A   Utility   

#3 B   Appearance   

 Total 100 % Total 100 % 
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12.  What percentage of each species does your company 
currently use at this facility?  

Red Oak              % 
White Oak             % 
Hard Maple               % 
Cherry             % 
White Pine             % 
Ponderosa Pine            % 

“Non-traditional” species 
Hickory             % 
Ash              % 
Soft Maple             % 
Hybrid Poplar             % 
Southern Yellow Pine            % 
Radiata Pine             % 
Douglas Fir             % 
Yellow Birch             % 
Yellow Poplar             % 
Aspen             % 
White Birch             % 
Gum             % 
Alder             % 
Other species -- Please specify: 

                                                       % 
                                                          %                                                     
                                                

         All wood use                                   100  % 
  
 
Components Produced 
 
13.  Please indicate the percentage of each type of wood 
component finish (i.e., degree of value-added) you produce 
at this facility?  

Blanks             % 
Semi-finished components           % 
(profiled, shaped, ect.) 
Finished components             % 
Total      100 % 

 
 
14.  Of all the components and blanks you produce, what 
percentage will be used in visual applications versus non-
visual applications, such as internal furniture parts or 
industrial applications?  
         Visual Applications             % 
         Non-visual Applications           % 
         Total     100 % 
 
 
 
 
 
 

15.  What percentage of your wood raw material input 
volume is obtained from: 
 

Company owned/affiliated sources           %      
Outside vendors             % 

Other -- Please specify: 

                                                % 
     Total       100% 
 
16.  What percentage of your product goes to each of the 
following industry segments? 
 

q Cabinets            %  
q Flooring           %          
q Millwork           % 
q Windows & Doors          % 
q Office Furniture          % 
q Household Furniture          % 
q Other -- Please specify: 

                                                        % 
 
 Total    100 % 
 
17.  Please rate the importance of the following attributes  
you demand in the wood products you purchase.               

           Not                        Very  
        Important      Important 
 
Machinability  1   2   3   4   5   6   7 
Finishability  1   2   3   4   5   6   7 
Straightness  1   2   3   4   5   6   7 
Wane-free  1   2   3   4   5   6   7 
Color   1   2   3   4   5   6   7 
Proper dimensions  1   2   3   4   5   6   7  
Blue/mineral stain-free 1   2   3   4   5   6   7 
Lack of knots  1   2   3   4   5   6   7  
Moisture Content (MC)   1   2   3   4   5   6   7 
Consistency of MC  1   2   3   4   5   6   7  
Low price  1   2   3   4   5   6   7 
Price stability  1   2   3   4   5   6   7 
On time delivery  1   2   3   4   5   6   7 
Consistent supply  1   2   3   4   5   6   7 
Mechanical properties 1   2   3   4   5   6   7 
Order lead time  1   2   3   4   5   6   7 
 
Processing Technology 
 
18.  Do you currently participate in any type of E-business  
(i.e., using the internet to sell your product)? 

q No 
q Yes -- Please specify: 
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19.  Within the past five years, what new technology 
(equipment/processes) has your company installed at this 
facility?  (i.e., level of automation, use of CNC, orders 
management, cutting bill optimization, bar codes, etc.)  

Equipment 

  
  
  
  
  

Processes  

  
  
  
  
  
 
20.  Please indicate how production is scheduled in your 
operation? (check one)  

q Based on MRP                                                
(material requirement plan) 

q Based on Kanban/supermarket system                
(pull production) 

q Order expediting 
q Other -- Please explain: 

 
 
 
21.  What is your average production lead-time? (i.e., on 
average how long does it take for a product to travel 
through all processes in your operation, from raw 
material to finished goods? 

                     Days 
 
 
22.  On a 7-point scale, how would you describe 
production flow in your organization?  
Highly variable/               Smooth/ 
   Intermittent            Continuous  
                1      2      3      4      5      6      7 
 
 
23.  What percentage of your total cost is associated with 
your wood cost?  

Wood raw material          % 

 
 
 
 
 

Company Demographics 
 
24.  Is your facility part of a multiple facility company 
with more than one production site or is it a single 
operation? 
 

q Part of a multiple facility company 
q Single operation  

 
25.  Is your company a member of any trade associations 
that represent your industry? 

 
q No 
q Yes -- Please specify the associations: 

   
 
 
 
26.  What were the total gross sales for your company 
(entire company, not just this production facility) in 2002? 
(check one)  

q Less than $1,000,000 
q $1,000,000 - $5,000,000 
q $5,000,001 - $15,000,000 
q $15,000,001 -  $25,000,000 
q $25,000,001 - $50,000,000 
q Greater than $50,000,000 

 
27.  How many full-time employees work for your 
company at this production facility?  (check one)   

q Fewer than 25 
q 25 – 50 
q 51 – 100 
q 101 – 200 
q 201 – 300 
q 301 – 400 
q Greater than 400 

 
Comments and Suggestions 
 
28.  Are there any specific barriers or complications to 
utilizing “non-traditional” species in the manufacturing of 
wood components that we have not addressed? 
 
 

 
 

 
 
 
29.  Is there anything else you wish to share with us 
concerning the use of “non-traditional” species within 
your industry? 
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With the cost of raw materials for the secondary hardwood 
industry increasing, many companies are seeking alternatives.  
The use of  “non-traditional” species may be a viable way to 
compensate for rising production costs. 
 
For this study, “non-traditional species” are defined as any 
species that are not commonly used within the industry.  More 
specifically, we are looking into the use of birch, aspen, gum, 
red maple, and softwoods. 
 
We are interested in what species you are currently using and 
the alternative species you may be able to use.  Our objective 
is to identify the challenges and possible solutions to using 
“non-traditional” species.    6                               
 
1.  What is the primary product produced at this facility?    

q Windows and Doors 
q Other -- Please specify: 

 
 
2.  In addition to millwork, does your company produce 
other wood products at this facility that you market and 
sell?  

q No – Go to question #3 
q Yes (Check all that apply) 

o Dimension parts / Components 

o Cabinets 

o Flooring 

o Wood office furniture 

o Wood household furniture 

o Millwork 

o Other -- Please specify: 
 
 
 
Raw Material Use 
 
3.  What is your company’s annual lumber input volume 
at this production facility in thousands of board feet? 
 

                                                           MBM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.  Please indicate the percentage of each type of solid 
lumber used at this facility. 
 

Hardwood Lumber            % 
Softwood Lumber            % 
Total             % 

 
 
5.  What percentage of each of the following materials do 
you use at this facility?  

Particleboard             % 
MDF             % 
Hardboard             % 

OSB               % 
Hardwood Plywood            % 
Softwood Plywood            % 

Edge-Glued Panels or                                         
Cut-to-size Blanks            % 

Veneer             % 

Other -- Please specify: 
                                            % 
Total      100% 

 
 
6.  What percentage of your wood component needs are 
manufactured in-house compared to buying components 
from other manufacturers?  

In-house             % 
Outsourced             % 

        Total       100% 
 
 
7.  Are you currently using any environmentally certified 
raw materials (i.e., third party evaluation to determine 
whether a company is managing the raw material in 
accordance with principles of sustainability)?    

q No 
q Don’t know  
q Yes -- Please specify the type of certification: 
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8.  What percentage of each species does your company 
currently use at this facility?  

Red Oak              % 
White Oak             % 
Hard Maple               % 
Cherry             % 
White Pine             % 
Ponderosa Pine            % 

“Non-traditional” species 
Hickory             % 
Ash              % 
Soft Maple             % 
Hybrid Poplar             % 
Southern Yellow Pine            % 
Radiata Pine             % 
Douglas Fir             % 
Yellow Birch             % 
Yellow Poplar             % 
Aspen             % 
White Birch             % 
Gum             % 
Alder             % 
Other species -- Please specify: 

                                                       % 
                                                          %                                                     
                                                

         All wood use                                   100  %  
 
 
9.  Please indicate the volume of each grade as a 
percentage of total material used.  

Hardwood  % Softwood  % 

FAS   Select   
Selects   #1   
#1 Common   #2   
#2 Common   #3   
#3 A   Utility   
#3 B   Appearance   

 Total 100 % Total 100 % 
 
10.  What are the major factors considered when choosing 
which species of wood to use in the manufacturing of your 
product?  (You may choose more than one)  

q Cost 
q Ease of use 
q Customer demand (style) 
q Supply 
q Other -- Please specify: 

 
 
 

11.  Please indicate the percentage of each type of wood 
component finish (i.e., degree of value-added) you 
purchase at this facility?  

Blanks            % 
Semi-finished            % 

Finished            % 

        Total      100% 
 
12.  What are the important attributes in the 
components/component supplier you use? 
 
                 Not         Very 
          Important     Important 
 
Machinability  1   2   3   4   5   6   7 

Finishability  1   2   3   4   5   6   7 
Straightness  1   2   3   4   5   6   7 

Wane-free  1   2   3   4   5   6   7 
Color   1   2   3   4   5   6   7 

Proper dimension  1   2   3   4   5   6   7 
Blue/mineral stain-free 1   2   3   4   5   6   7 

Lack of knots  1   2   3   4   5   6   7  
Moisture Content (MC)   1   2   3   4   5   6   7 

Consistency of MC  1   2   3   4   5   6   7 
Mechanical properties 1   2   3   4   5   6   7  

Order lead time  1   2   3   4   5   6   7 
 
13.  Please rate the importance to the following attributes 
concerning the purchase of wood components.   
 
           Not                         Very 
     Important     Important 
 
Low price             1   2   3   4   5   6   7 
Price stability             1   2   3   4   5   6   7 
On time delivery             1   2   3   4   5   6   7 
Consistent supply             1   2   3   4   5   6   7 
Service              1   2   3   4   5   6   7 
 
 
Processing Technology  
 
 
14.  Do you currently participate in any type of E-business  
(i.e. using the internet to sell/promote your product)? 

q No 
q Yes -- Please specify: 

 
 
 
 
 
 
 
 



The North American Value-added Components Industry: Overview and Market Opportunities  
 

Appendix 2, Page 86 
 

15.  Within the past 5 years, what new technology 
(equipment/processes) has your company installed at this 
facility?  (level of automation, use of CNC, orders 
management, cutting bill optimization, bar codes, etc.)  

Equipment 

  
  
  
  
  

Processes  

  
  
  
  
  
 
16.  What percentage of your total cost is associated with 
your wood cost?  

Wood raw material          %  
 
17.  Please indicate how production is scheduled in your 
operation? (check one) 
 

q Based on MRP                                               
(material requirement plan) 

q Based on Kanban/supermarket system                
(pull production) 

q Order expediting 
q Other -- Please explain: 

 
 
 
18.  What is your average production lead-time? (i.e., on 
average how long does it take for a product to travel 
through all processes in your operation, from raw 
material to finished goods? 
 

                     Days 
 
19.  On a 7-point scale, how would you describe 
production flow in your organization?   
Highly variable/               Smooth/ 
   Intermittent            Continuous  
                1      2      3      4      5      6      7 
 
Company Demographics 
 
20.  Is your facility part of a multiple facility company 
with more than one production site or is it a single 
operation? 
 

q Part of a multiple facility company 
q Single operation 

21.  Is your company a member of any trade associations 
that represent your industry?  

q No 
q Yes -- please specify: 

 
 
 
22.  What were the total gross sales for your company 
(entire company, not just this production facility) in 2002? 
(check one) 
 

q Less than $1,000,000 
q $1,000,000 - $5,000,000 
q $5,000,001 - $15,000,000 
q $15,000,001 -  $25,000,000 
q $25,000,001 - $50,000,000 
q Greater than $50,000,000 

 
 
23.  How many full-time employees work for your 
company at this production facility?  (check one)  

q Fewer than 25 
q 25 – 50 
q 51 – 100 
q 101 – 200 
q 201 – 300 
q 301 – 400 
q Greater than 400 

 
 
Comments and Suggestions 
 
 
24.  Are there any specific barriers or complications to 
utilizing “non-traditional” species in wood components 
that we have not addressed? 
 
 
 
 
 
 
 
 
 
 
25.  Is there anything else you wish to share with us 
concerning the use of “non-traditional” species within 
your industry? 
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With the cost of raw materials for the secondary hardwood 
industry increasing, many companies are seeking alternatives.  
The use of  “non-traditional” species may be a viable way to 
compensate for rising production costs. 
 
For this study, “non-traditional species” are defined as any 
species that are not commonly used within the industry.  More 
specifically, we are looking into the use of birch, aspen, gum, 
red maple, and softwoods. 
 
We are interested in what species you are currently using and 
the alternative species you may be able to use.  Our objective 
is to identify the challenges and possible solutions to using 
“non-traditional” species.   7                                 
 
1.  What is the primary product produced at this facility?  

q Wood household furniture 
q Other -- Please specify: 

 
 
2.  In addition to wood household furniture, does your 
company produce other wood products at this facility that 
you market and sell?  

q No – Go to question #3 
q Yes (Check all that apply) 

o Dimension parts / Components  
o Flooring 
o Cabinets 
o Wood office furniture 

o Millwork/Windows/Doors 

o Other -- Please specify: 
 
 
Raw Material Use 
 
3.  Please indicate the percentage of each type of solid 
lumber used at this facility. 
 

Hardwood Lumber            % 
Softwood Lumber            % 
Total             % 

 
4.  What percentage of each of the following materials do 
you use at this facility? 
 

Particleboard             % 
MDF             % 
Hardboard             % 
OSB              % 
Hardwood Plywood            % 
Softwood Plywood            % 
Edge-Glued Panels or                                         

Cut-to-size Blanks            % 
Veneer             % 
Other -- Please specify: 
                                            % 

Total material       100% 

5.  What is your company’s annual lumber input volume 
at this production facility in thousands of board feet? 
 

                                                        MBM 
 
6.  What percentage of your wood component needs are 
manufactured in-house compared to buying components 
from other manufacturers? 

In-house             % 

Outsourced             % 
        Total        100% 
 
7.  Are you currently using any environmentally certified 
raw materials (i.e., third party evaluation to determine 
whether a company is managing the raw material in 
accordance with principles of sustainability)?    

q No 
q Don’t know 
q Yes -- Please specify the type of certification: 

 
 
 
 
 
8.  What percentage of each species does your company 
currently use at this facility?  

Red Oak              % 
White Oak             % 
Hard Maple               % 
Cherry             % 
White Pine             % 
Ponderosa Pine            % 

“Non-traditional” species 
Hickory             % 
Ash              % 
Soft Maple             % 
Hybrid Poplar             % 
Southern Yellow Pine            % 
Radiata Pine             % 
Douglas Fir             % 
Yellow Birch             % 
Yellow Poplar             % 
Aspen             % 
White Birch             % 
Gum             % 
Alder             % 
Other species -- Please specify: 

                                                       % 
                                                          %                                                    
                                                

         All wood use                                   100  % 
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9.  What are the major factors considered when choosing 
which species of wood to use in the manufacturing of your 
product?  

q Cost 
q Ease of use 
q Customer demand (style) 
q Supply 
q Other -- Please specify: 

 
 
 
10.  Please indicate the volume of each grade as a 
percentage of total material used.  

Hardwood  % Softwood  % 

FAS   Select   
Selects   #1   
#1 Common   #2   
#2 Common   #3   
#3 A   Utility   

#3 B   Appearance   

 Total 100 % Total 100 % 
 
 
11.  Please indicate the percentage of each type of wood 
component finish (i.e., degree of value-added) you 
purchase at this facility.   

q Blanks            % 
q Semi-finished           % 
q Finished            % 

Total            % 
 
12.  What are the important attributes in the 
components/component supplier you use? 
 
                 Not            Very 
          Important        Important 
 
Machinability  1   2   3   4   5   6   7 
Finishabilty  1   2   3   4   5   6   7 

Straightness  1   2   3   4   5   6   7 

Wane-free  1   2   3   4   5   6   7 
Color   1   2   3   4   5   6   7 

Proper Dimension  1   2   3   4   5   6   7  
Blue/mineral stain-free 1   2   3   4   5   6   7 
Lack of knots  1   2   3   4   5   6   7  

Moisture Content (MC)   1   2   3   4   5   6   7 

Consistency of  MC 1   2   3   4   5   6   7  
Mechanical properties 1   2   3   4   5   6   7 

Order lead time  1   2   3   4   5   6   7 
 
 

13.  Please rate the importance to the following attributes 
concerning the purchase of wood components.   
 
           Not                          Very 
      Important     Important 
 
Low price            1   2   3   4   5   6   7 
Price stability            1   2   3   4   5   6   7 
On time delivery            1   2   3   4   5   6   7 
Consistent supply            1   2   3   4   5   6   7 
Service             1   2   3   4   5   6   7 
 
Processing Technology 
 
14.  Do you currently participate in any type of E-business  
(i.e. using the internet to sell/promote your product)?  

q No 
q Yes -- Please specify: 

 
 
 
 
15.  Within the past 5 years, what new technology 
(equipment/processes) has your company  installed at this 
facility?  (i.e., level of automation, use of CNC, orders 
management, cutting bill optimization, bar codes, etc.)  

Equipment 

  
  
  
  

  
Processes 

  
  
  
  

  
 
16.  What percentage of your total cost is associated with 
your wood cost?  
          Wood raw material               % 
 
17.  Please indicate how production is scheduled in your 
operation? (check one)  

q Based on MRP                                               
(material requirement plan) 

q Based on Kanban/supermarket system                 
(pull production) 

q Order expediting 
q Other -- Please explain: 
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18.  What is your average production lead-time? (i.e., on 
average how long does it take for a product to travel 
through all processes in your operation, from raw 
material to finished goods? 
 

                     Days 
 
 
19.  On a 7-point scale, how would you describe 
production flow in your organization?  
 
Highly variable/               Smooth/ 
   Intermittent            Continuous  
                1      2      3      4      5      6      7 
 
 
Company Demographics 
 
20.  Is your facility part of a multiple facility company 
with more than one production site or is it a single 
operation?  

q Part of a multiple facility company 
q Single operation 

 
 
21.  Is your company a member of any trade associations 
that represent your industry?  

q No 
q Yes -- Please specify the associations:   

 
 
 
 
 
 
22.  What were the total gross sales for your company 
(entire company, not just this production facility) in 2002? 
(check one) 
 

q Less than $1,000,000 
q $1,000,000 - $5,000,000 
q $5,000,001 - $15,000,000 
q $15,000,001 -  $25,000,000 
q $25,000,001 - $50,000,000 
q Greater than $50,000,000  

 
 
 
 
 
 
 
 
 
 
 
 

23.  How many full-time employees work for your 
company at this production facility?  (check one)  

q Fewer than 25 
q 25 – 50 
q 51 – 100 
q 101 – 200 
q 201 – 300 
q 301 – 400 
q Greater than 400  

 
 
Comments and Suggestions 
 
 
24.  Are there any specific barriers or complications to 
utilizing “non-traditional” species in wood components 
that we have not addressed? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
25.  Is there anything else you wish to share with us  
concerning the use of “non-traditional” species within 
your industry?  
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Abstract 
 
Little is known about the Canadian wood-based components industry even though it has important 
impacts on both primary manufacturers and downstream value-added producers.  In 2003, Canadian 
value-added manufacturers most likely to use components were surveyed. These industries were cabinets, 
flooring, windows and doors, household furniture, office furniture, and millwork. This study’s main 
objectives were to characterize the Canadian market for value-added components and to understand the 
various obstacles to the utilization of non-traditional species such as aspen, white birch, alder, poplar, and 
soft maple. 
 
The average use of outsourced components across all industries in the study was 19%.  The cabinet and 
office furniture industries were the top users of components, outsourcing 25% of their inputs.  Of the 
components purchased by these industries, generally 40% - 50% were cut-to-size blanks.  These types of 
components can be produced from lower grades of lumber in component plants that are recovery 
focussed.  Given the high grades of lumber purchased by the industries in this study, outsourced 
components recovered from lower grades of lumber may present an opportunity to cut input and 
processing costs. 
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1 Objectives 
 
The objective of this study was to provide a snapshot of major Canadian markets for value-added 
components. This snapshot included: 
 

• Usage of components, 
• Types of components, 
• Species of lumber / types of panels used, 
• Opportunities for components of underutilized species. 

 

2 Literature Review 
 
See Mc Daniel et al. (2003). 
 

3 Methodology 
 
The survey instrument used for this study was a modified version of that used in Smith and McDaniel 
(2003).  The survey was modified to accommodate computer-aided telephone interviewing which was 
used in Canada. 
 
Six components using sectors were surveyed. These were; 
 

• Cabinets 
• Flooring 
• Windows and doors 
• Other Millwork  
• Household furniture 
• Office furniture 

 
A total of 500 surveys were completed in early 2003. 
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4 Results 
 
4.1 Overview of results 
 
This section provides an overview of the characteristics of component using industries.  A breakdown of 
the 500 respondents by their primary industry can be seen in Table 1.  Household furniture firms and 
cabinet manufacturing firms were the most common respondents. Flooring made up only 2.2% of 
respondents by primary product type.  As this number is too small for a meaningful analysis, flooring is 
not considered in the rest of this report.   

Table 1  Respondents by industry 

 Frequency Percent 
Cabinets  126 25.2 

Flooring 11 2.2 

Windows and doors  69 13.8 

Other Millwork  70 14.0 

Household furniture 151 30.2 

Office furniture 62 12.4 

 
Table 2 displays the average species usage by respondents.  It can be observed that traditional species, i.e. 
red oak, hard maple, and white pine, still hold a dominant position in most value-added industries. 
However, yellow birch as well as Douglas fir and soft maple are also being used extensively in Canada. 

Table 2  Average species input overall and by industry 

  Overall Cabinets 
Windows 
& Doors 

Other 
Millwork 

Household 
Furniture 

Office 
Furniture 

red oak 16.28 18.37 9.51 20.94 14.91 19.36 
white oak 2.68 2.20 0.93 1.88 3.71 2.17 
hard maple 16.33 28.73 5.65 15.06 9.40 24.89 
cherry 5.58 6.98 3.32 4.02 4.77 9.74 
white pine  15.05 5.93 34.30 18.80 16.27 5.04 
ponderosa pine 0.78 0.34 1.79 0.43 1.11 0.02 
radiata pine 0.12 0.00 0.61 0.00 0.10 0.00 
hickory 0.34 0.73 0.12 0.61 0.09 0.21 
Ash 1.82 1.36 0.40 2.71 2.47 1.38 
Soft maple 4.22 3.01 1.39 1.02 6.91 4.83 
Douglas fir 4.33 3.63 13.88 3.04 1.88 0.98 
yellow poplar 1.19 0.44 2.18 2.88 0.35 2.23 
hybrid poplar 0.18 0.11 0.18 0.02 0.23 0.34 
yellow birch 13.99 18.50 4.67 9.31 17.28 12.87 
white birch 2.69 3.99 0.04 0.22 4.51 0.98 
aspen 0.57 0.14 0.14 1.65 0.74 0.47 
alder 1.23 1.23 0.88 0.04 2.09 0.53 
hemlock 1.31 0.38 5.49 3.06 0.08 0.00 
larch/tamarack 0.08 0.22 0.00 0.20 0.00 0.02 

*Totals can be more than 100% as the numbers were rounded up to two decimals. 
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With respect to grades of lumber consumed (Table 3), it appears that most value-added producers 
purchase high grades of lumber when they are producing their component parts in-house.  This strategy 
allows them to minimize waste but at the expense of higher material costs. 
 

Table 3  Percentage of grades used by product 

  Overall Cabinets 
Windows 
& Doors 

Other 
Millwork 

Household 
Furniture 

Office 
Furniture 

Hardwood             
FAS 31.47 38.69 25.76 34.00 25.27 35.38 
Selects 47.24 52.18 55.09 42.86 42.67 51.40 
#1 Common 13.60 7.53 16.67 15.04 20.11 8.30 
#2 Common 6.49 1.15 2.38 7.71 11.05 2.78 
#3 A 1.06 0.46 0.04 0.35 0.64 1.82 
#3 B 0.13 0.00 0.07 0.04 0.27 0.32 
Softwood             
Select 43.30 60.53 41.46 39.29 23.76 59.53 
#1 29.25 27.63 21.72 20.64 40.76 27.23 
#2 15.50 7.33 20.46 17.33 23.59 4.70 
#3 5.35 1.36 4.74 11.90 7.29 0.57 
Utility 2.53 1.58 2.72 4.57 3.06 0.57 
Appearance 4.06 1.58 8.91 6.26 1.53 7.40 

* Results in bold indicate, for each industry, the two highest scores per type of wood. 
 
Respondents were asked to rate the importance of various physical and service-related attributes 
associated with wood components supply (Table 4). First of all, the data reveals that all the physical 
attributes listed are fairly important as most of the averages are between 5 and 6.5 on a 1 to 7 scale in 
which 7 represents a very important attribute. Although these scores do tell something about the 
industry’s needs in general, an ANOVA analysis show that some segments of the industry have particular 
requirements vis-à-vis the physical attributes of their wood supply. Indeed, the scores obtained for colour 
and blue/mineral stain-free are significantly different between industries. For instance, colour is less 
important for the “windows and doors” and “household furniture” segments. On the other hand, this 
attribute is statistically more important for the cabinet segment of the industry. As for the mineral stain-
free attribute, it is less important for the “other millwork” and “household furniture” segments while it is 
more important for the “office furniture” segment. 
 

Table 4  Evaluation of the importance of the components’ physical attributes  

  Overall Cabinets 
Windows 
& Doors 

Other 
Millwork 

Household 
Furniture 

Machinability 5.69 5.83 5.40 5.30 5.86 
Finishability 6.10 6.18 5.60 6.04 6.07 
Straightness 6.01 6.23 5.81 5.85 5.72 
Wane-free 5.78 5.89 5.67 5.58 5.65 
Colour 5.48 6.11* 4.88 5.03* 5.66 
Proper dimensions 5.73 5.92 5.18 5.39 5.93 
Blue/mineral stain 
free 5.77 6.03 4.71* 5.32* 6.44* 
Lack of knots 5.79 5.91 5.87 5.41 5.93 
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Moisture content 
(MC) 6.39 6.49 6.65 6.08 6.55 
Consistency of MC 6.31 6.29 6.53 6.14 6.46 
Mechanical 
properties 5.24 5.70 4.69 5.10 4.71 

* Statistically different (significant at 0.05) 
**Results in bold indicate the three highest scores per column  
 
Respondents were asked to rate a series of attributes as to their influence on the decision to outsource 
wood components (Table 5).  Overall, the attributes of on time delivery and consistent supply were most 
valued by component buyers.   
 

Table 5  Importance of various factors influencing the decision to outsource components  

  Overall Cabinets 
Windows 
& Doors 

Other 
Millwork 

Household 
Furniture 

Cost savings 5.99 5.89 5.17 6.17 6.50 
Price stability 5.93 6.03 5.33 5.90 6.10 
Consi stent supply 6.31 6.35 5.94 6.18 6.48 
Order lead time 5.86 5.90 5.50 5.84 5.90 
On time delivery 6.41 6.38 6.41 6.34 6.55 
Service 6.21 6.28 6.28 6.05 6.31 
Add capacity 5.36 5.60 5.67 5.11 5.22 
Less capit. expendit. 5.48 5.44 4.79 5.54 5.81 

* Statistically different (significant at 0.05)  
**Results in bold indicate the three highest scores per column  
 
Respondents were asked two questions as to their usage of wood components.  The first identified the 
proportion of components that were outsourced as opposed to manufactured in-house.  The second 
question identified the level of components finish purchased by each segment. 
 
The results revealed that most industries buy outsourced components, but still produce most the majority 
of their components are manufactured in-house. Table 6 indicates that with the exception of the cabinet 
industry, the most common type of components purchased by each industry is blanks. 
 

Table 6  Component usage by industry. 

  % outsourced % blanks % semi-finished % finished 
Cabinets 28.30 33.32 37.31 29.37 
Wind. & D. 17.09 42.27 27.05 30.68 
Other Millw. 10.92 49.12 25.29 25.59 
Househ. F. 14.21 46.44 30.85 22.71 
Office F. 24.93 52.43 27.96 19.61 

 
 
Average production lead-time is defined as the average number of days it takes for a product to travel 
through all processes in a company’s operation, from raw material to finished goods. Figure 1 displays 
average lead times through the value-added industries of interest. With an average of over 30 days, 
furniture manufacturers tended to have longer lead-times than other industries. 
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Figure 1  Means for average lead-time by industry 



The North American Value-added Components Industry: Overview and Market Opportunities    

 
 

 
 

6 of 31 
 

 
4.2 Cabinets 
 
The cabinet industry returned 126 questionnaires. Figure 2 shows that 62.7% of the cabinet respondents 
were from eastern Canada. Of the 37.3% from western Canada, 24.6% were from British Columbia. Most 
of the eastern respondents were from Quebec or Ontario with respectively 39.7% and 18.3% of the 
respondents from the cabinet industry. 
 

 
 

 
Figure 2. Cabinet respondents 

 
Most of the respondents (85.7%) were part of a single operation as opposed to a multiple plant/multiple 
site company. It is interesting to note that only 54 cabinet manufacturers out of 126 (42.9%) were active 
in trade associations. The most common associations were the APCHQ (Association provinciale des 
constructeurs d'habitations du Québec) and the AWMAC (Architectural Woodwork Manufacturers’ 
Association of Canada).  

Cabinet respondents by region 
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NU  0.8% 
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Cabinet manufacturers tended to be small companies.  Almost 80% of cabinet manufacturers said that 
their facility contained le ss than 25 employees (Table 7). In addition, close to 90% of the cabinet 
manufacturing facilities have less than 50 employees.  Most respondents from the cabinet industry 
(46.0%) claimed that their total gross sales were lower than $1,000,000. Another 38.1% evaluated their 
gross sales to be somewhere between $1,000,001 and $5,000,000. One of the questions aimed at 
evaluating the costs associated with raw materials (i.e. wood) v versus total costs. With 37.34%, the 
cabinet industry is equal to the overall average among the other industries of interest to this study (37%).  
 
 

Table 7  Employees at cabinet facilities 

  # of employees Percent 
Cabinets Fewer than 25 78.57 
  25 - 50 11.11 
  51 - 100 5.56 
  101 - 200 2.38 
  301 - 400 0.79 
  Greater than 400 0.79 

 
 
Considering the diversity of the cabinet industry, it is relevant to categorize producers between stock and 
custom production. Figure 3 illustrates that most manufacturers produce custom cabinets.  Overall, the 
cabinet industry in Canada would appear to a locally based custom industry.   
 

1,00%

5,70%

11,90%

81,30%

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0

DNK/DNA

Stock cabinets

Semi-custom
cabinets

Custom Cabinets

 
 

Figure 3  Types of cabinets produced 
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4.2.1 Raw Material Use  
 
 
The average lumber input at cabinet facilities was estimated at 1,781,486 BF. Figure 4 shows that this 
breaks down to 75% hardwood lumber (1,334,333 BF) and 25% softwood lumber (447,153 BF). 
 

Softwood 
25%

Hardwood 
75%

 
Figure 4  Cabinet manufacturers' hardwood/softwood distribution 

 
Cabinet manufacturers mainly use three species of wood: hard maple (28.73%), yellow birch (18.50%) 
and red oak (18.37%) (Table 8).  With respect to species choice, 77% of respondents indicated that it was 
driven by customer demand.   
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Table 8  Cabinets species mix 

Cabinets % 
% red oak 18.37 
% white oak 2.20 
% hard maple 28.73 
% cherry 6.98 
% white pine 5.93 
% ponderosa pine 0.34 
% radiata pine  0.00 
% hickory 0.73 
% ash 1.36 
% soft maple 3.01 
% douglas fir 3.63 
% yellow poplar 0.44 
% hybrid poplar 0.11 
% yellow birch 18.50 
% white birch 3.99 
% aspen 0.14 
% alder 1.23 
% hemlock 0.38 
% larch/tamarack 0.22 

 
  
 
Cabinets also use significant volumes of panels for cabinet boxes and centre panels.  The used of panels 
broke out as follows; particleboard (51,19%), MDF panels (19,88%) and hardwood panels (19,05%) 
(Figure 5). 
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Figure 5  Cabinet manufacturers' panel supply 

 
Most respondents were either not using environmentally certified wood (65.6%) or did not know if they 
did (28.1%). None of the 5 respondents who said they were using certified wood could name which 
certification label they were using. 
 
Each company was asked what percentage of outsourced components it was using. On the average, 71.7% 
of the components used by cabinet manufacturers were produced in-house while 28.3% were bought from 
other manufacturers. The most common level of finish used by cabinet manufacturers was semi-finished 
(37.31%), however, blanks (33.32%) and finished components (29.37%) were also highly utilized. 
 
4.2.2 Technologies 
 
Most cabinet industry respondents (80.2%) were generally not involved in any type of e-business. Of 
those who do get involved, the majority had some type of website. 
 
Participants were asked to share information about any new equipment or processes that were 
installed/implemented at their facility in the past five years. CNC equipment (20.6%), edge banders 
(8.7%) and saws (ex.: rolling table, beam, table and panel; 11.9%) were the most common responses in 
the cabinet industry. It is also worth noting that 27% of the respondents did not report any change of their 
equipment during the last five years. 
 
With respect to processes, most respondents (70.6%) indicated that they had not implemented new 
processes recently. Finishing processes (4%), CAD processes and orders management (each 2.4%) were 
the other responses. 
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4.2.3 Production Scheduling 
 
Our data indicated that the average production lead-time for the cabinet industry is between 21 and 30 
days (30.4% of the respondents).  
 
4.2.4 Comments and Suggestions: Cabinets 
 
Comparisons with a parallel study done in the US (Smith and McDaniel, 2003) allow us to state that 
American and Canadian cabinet manufacturing is similar in most aspects. One difference is that Canadian 
firms tended to have lower gross sales. It is interesting to note that manufacturers from both countries 
have approximately the same lumber input. However, despite the fact the quantity of wood is roughly the 
same, our data suggests that it is different in composition. Canadian cabinet manufacturers tend to use less 
red oak, less cherry and more birches (white and yellow) than their American counterparts. It is also 
interesting to note that Canadian firms tend to use higher grades of wood that US firms. Indeed, Canadian 
firms use mostly Selects and FAS hardwood (52.1% and 38.7%) and Select and #1 softwood (60.5% and 
27.6%) while US cabinet manufacturers prefer no. 1 and 2 common hardwood (69.3% and 15.9%) and #3 
and #2 softwood (36.2% and 21.9%). Finally, Canadian manufacturers tend to use lot more particleboard 
than manufacturers in the US. 
 
Canadian firms tend to use mostly semi-finished components as opposed to US manufacturers who prefer 
blanks. Moreover, Canadian manufacturers outsource more of their components than Americans (28% 
and 19% respectively). Most respondents from both countries identified availability/supply and market 
acceptability/customer demand as the main barriers to the use of non-traditional species in wood 
components.  
 
On the issue of technology, our comparison with US manufacturers shows that a smaller proportion of 
Canadian manufacturers are involved in e-business (20% (Can) vs. 33% (US)). One of the biggest 
differences between both countries is the significantly lower production lead-time in the US. (24.11 days 
Canada vs. 14.9 days US).  
 
4.3 Windows and Doors 
 
The windows and doors industry returned 69 questionnaires. Again, most respondents from the windows 
and doors industry were from eastern Canada (60.9%) with Quebec and Ontario respondents best 
represented (respectively 44.9% and 13.0%). British Columbia represented the majority (29.0%) of 
western respondents (Figure 6). 
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Figure 6Window and door respondents 

 
Most window and door manufacturers are single operation facilities (87%). A minority of respondents 
from the windows and doors industry surveyed were members of trade associations. Indeed, only 37.7% 
of the respondents claimed to be members of associations. The most commonly cited associations were 
BC Wood, the Window and Door Association, and the National Kitchens and Baths Association (NKBA). 
 
Most of the facilities manufacturing windows and doors have fewer than 25 employees (Table 9). 
Moreover, over 90% of them have 100 employees or less.  Approximately half of the respondents from 
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this segment had gross sales between $1,000,001 and $5,000,000.   With an average of 34.59% of its total 
costs attributed to the purchase of raw materials, the windows and doors industry is a little below the 
overall average of 37.00%. 
 

Table 9  Window and door  employees 

 
  # of employees Percent 
Windows  Fewer than 25 68.12 
and doors 25 – 50 13.04 
  51 - 100 11.59 
  201 - 300 1.45 
  301 - 400 2.9 
  Greater than 400 1.45 

 
 
 
 
4.3.1 Raw Material Use 
 
The average lumber input for the windows and doors industry was 2,679,708 board feet per year, 37.96% 
of lumber used was hardwood and 62.04% was softwood (Figure 7). This translates to 1,017,217 BF of 
hardwood and 1,662,491 BF of softwood. 
 

Hardwood; 
38%

Softwood; 
62%

 
Figure 7  Windows and doors manufacturers' hardwood/softwood distribution 

 
White pine was the most common species used by window and door manufacturers (Table 10). Douglas 
fir represented 13.88% of the total lumber input, followed by red oak (9.5%), and hemlock (5.5%). 
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Table 10 Windows and doors species mix 

Windows & doors % 
% red oak 9.51 
% white oak 0.93 
% hard maple 5.65 
% cherry 3.32 
% white pine 34.30 
% ponderosa pine 1.79 
% radiata pine  0.61 
% hickory 0.12 
% ash 0.40 
% soft maple 1.39 
% douglas fir 13.88 
% yellow poplar 2.18 
% hybrid poplar 0.18 
% yellow birch 4.67 
% white birch 0.04 
% aspen 0.14 
% alder 0.88 
% hemlock 5.49 
% larch/tamarack 0.00 

 
 
The most important influence on the manufacturer’s decision regarding the species used in its production 
was customer demand (66.70%). MDF panels and particleboard constitute most of the windows and 
doors’ respondents panel supply (Figure 8).  
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Figure 8Windows and doors manufacturers' panel supply 

 
Out of the 48 respondents, 11 (22.9%) claimed that they were using environmentally certified raw 
materials yet none could name the type of certification they were taking part in. An additional 18.80% did 
not know if their products were certified. 
 
As with all industries in this study the majority of window and door components are produced in-house 
(82.91%). Windows and doors manufacturers purchase various levels of component finish; 42.27% 
blanks, 27.05% semi-finished and 30.7% finished components. 
 
4.3.2 Technologies 
 
Although most window and door companies (56.5%) do not sell their products through the internet, a 
large proportion (36.2%) do.  Another small group advertises on other websites. Most companies claim to 
have upgraded equipment or technologies in the past 5 years. CNC equipment (13.0%) and sanders 
(8.7%) were most often mentioned.  
 
4.3.3 Production Scheduling 
 
The average lead-time for window and door manufacturers was 20.51 days. 
 
4.3.4 Comments and Suggestions 
 
Most respondents were part of single operation facilities (87%) with less than 25 employees (90%) and 
more than $1,000,000 of total gross sales. Approximately 34% of total expenses were related to the 
purchase of raw materials. Of these raw materials, 2,679,700 board feet of lumber is divided between 
hardwood (62%) and softwood (38%). The species most manufacturers privileged were white pine 
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(34.3%), Douglas fir (13.9%), red oak (9.5%) and others species that were not listed as possible answers 
(11.6%). Smith and McDaniel (2003) have shown that US manufacturers tend to favour hard maple 
(43%), a species less used by Canadian manufacturers (6%). These choices are mainly influenced by 
customer demand. 
 
The types of grades used were mainly FAS (26%) and Selects (55%) for hardwood and Select (41%) and 
#1 (22%) for softwood. This type of configuration is similar to US windows and doors manufacturers 
with the exception that US producers prefer FAS (73%) over selects (18%) for hardwood. 
 
Window and door manufacturers outsourced 17% of their components. This industry shows a preference 
for blanks (42% of total component input). It is interesting to note that these proportions are signif icantly 
lower than US manufacturers’ which use 34% of outsourced components and 59% of blanks (Smith and 
McDaniel, 2003). It is possible that these differences can account for the discrepancy between Canadian 
(20.5 days) and US (13.7 days) production lead times.  
 
    
4.4 Millwork 
 
The millwork industry returned 70 questionnaires. The millwork segment skewed to eastern Canada 
(65.7%). Quebec  (37.1%) and Ontario (18.6%) constituted most of the sample’s respondents(Figure 9).  
In the west, Alberta and British Columbia each represented 14.3% of returns. 
 
 
 

 
Figure 9Millwork respondents 

 
The millwork segment is characterized by single operation facilities (74.3%). More than 47% of millwork 
respondents were members of trade associations. Among the associations mentioned more than once were 
the Wood Products Group, the WCMA (Wood Component Manufacturers’ Association), the Canadian 

Other millwork respondents by province
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Homebuilders Association, and the AMBSQ (Association des Manufacturiers de Bois de Sciage du 
Quebec). 
 
 
Most millwork industry respondents (67.1%) claimed that their facility had less than 25 employees (Table 
11). An additional 20% stated that their facility employed between 25 and 50 employees. With regard to 
sales, 37.1% of the respondents had annual gross revenues were between $1,000,001 and $5,000,000 
while another 28.6% had less than $1,000,000.   The millwork segment of the population is the one with 
the highest proportion of it total costs attributed to raw materials with 44.37%. 
 

Table 11 Millwork employees 

  # of employees Percent 
Other  Fewer than 25 67.14 
Millwork 25 – 50 20 
  51 – 100 5.71 
  101 – 200 4.29 
  301 – 400 1.43 

 
 
In order to better understand the products of the millwork facilities, respondents were asked to specify 
what their facility produced. Figure 10 shows that most manufacturers produce either stair parts or 
mouldings and trim.  
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Figure 10 Types of millwork produced 

 
 
4.4.1 Raw Material Use 
 
Of all industry segments, millwork had the highest average lumber consumption at 9,388,772 BF/year. 
hardwood and softwood inputs were respectively 57.11% and 42.89% (Figure 11). This translates to 
5,361,928 BF of hardwood lumber and 4,026,844 BF of softwood lumber. 
 



The North American Value-added Components Industry: Overview and Market Opportunities    

 
 

 
 

18 of 31 
 

Hardwood; 
57%

Softwood; 
43%

 
Figure 11 Other millwork hardwood/softwood distribution 

 
The three species of wood identified as the most important raw materials for this segment were red oak 
(20.94%), white pine (18.80%) and hard maple (15.06%). (Table 12).  More than three quarters of the 
respondents (77.1%) indicated that the main factor influencing their choice of species was customer 
demand. 
 

Table 12 Other millwork species mix 

Other millwork % 
% red oak 20.94 
% white oak 1.88 
% hard maple 15.06 
% cherry 4.02 
% white pine 18.80 
%ponderosa 
pine 0.43 
% radiata pine 0.00 
% hickory 0.61 
% ash 2.71 
% soft maple 1.02 
% Douglas fir 3.04 
% yellow poplar 2.88 
% hybrid poplar 0.02 
% yellow birch 9.31 
% white birch 0.22 
% aspen 1.65 
% alder 0.04 
% hemlock 3.06 
% larch/tamarack 0.20 
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The most commonly used type of panel used was hardwood plywood (31.88%), followed by softwood 
plywood (28.13%) and particleboard (20.56%). The remaining panels usage (less than 20%) is shared 
among OSB, hardboard and MDF panels (Figure 12). 
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Figure 12. Millwork manufacturers' panel supply 

 
The millwork industry was for the most part either not taking part in environmental certification (62.2%) 
or unaware if they did (22.2%).   
 
The use of outsourced components represented only 10.92% of respondents’ supply. The level of finish 
preferred by millwork manufacturers was blanks which represented close to 50% of all component input.   
 
4.4.2 Technologies 
 
More than 70% of the companies surveyed claim that they have not yet engaged in e-business.  Moulders 
(11.4%), CNC equipment (5.7%), saws (5.7%) and wood turning lathes (5.7%) were the most common 
equipment purchased by companies from the millwork sector in the last five years. However, a large 
proportion of the sample (35.7%) did not make any such changes.  
 
4.4.3 Production Scheduling 
 
Average production lead-time in the millworks industry was 20.21 days. As with the windows and doors 
manufacturers, more than 84% of the population is has an average production lead-time of 30 days or 
less. 
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4.4.4 Comments and Suggestions 
 
Close to 75% of the respondents indicated that their company was a single production facility. Moreover, 
other variables confirmed the typical small size of Canadian millwork firms. Indeed, more than 65% of 
the firms had 25 employees or less and had less than $5,000,000 in total gross sales. Only 47% of the 
respondents were members of trade associations compared to 80% for US manufacturers (Smith and 
McDaniel, 2003).  
 
Most of this segment’s companies produced either mouldings and assorted trim (38%) or stair parts 
(37%). Raw materials represented approximately 44% of their total business costs compared to 39% for 
American manufacturers (Smith and Mc Daniel, 2003).  
 
Canadian lumber inputs were composed of red oak (21%), white pine (19%), hard maple (15%), and 
yellow birch (9%). This sets Canadian manufacturers apart from their American counterparts. Americans 
used more non-traditional species than Canadian manufacturers. Ponderosa pine (21%), radiata pine 
(14.8%) and yellow poplar (19%) made up the bulk of American manufacturers’ lumber input along with 
red oak (26.3%). Customer demand was once again identified as the main factor influencing the choice of 
species.  
 
The grades used by Canadian manufacturers are also very different from American manufacturers. 
Canadians tend to prefer Selects (43%) and FAS (26%) hardwood as well as Select (41%) and #1 (22%) 
softwood while Americans preferred lower grades.  
 
It is interesting to note that Canadian millwork manufacturers, who outsource only 10% of their 
components, have a production lead time estimated at 20.2 days. This contrasts with American 
manufacturers who outsource about twice as much and have a lower average production lead time of 16.4 
days.  
 
 
4.5 Household Furniture 
 
The household furniture industry returned 151 questionnaires. In the case of household furniture 
manufacturers, the data shows that 71.5% of the respondents were from eastern Canada (Figure 13). This 
was mainly divided between Quebec and Ontario (40.4% and 26.5%). British Columbia was the largest 
segment in Western Canada at 19.9%. 
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Figure 13 Household furniture respondents 

 
The majority of the household furniture segment is characterized by single operation facilities (84.1%). 
54% of the household furniture industry indicated that they were not part of any trade association. The 
most often mentioned were AFMQ (Association des Fabricants de Meubles du Québec), BC Wood, CFIB 
(Canadian Federation of Independent Business), Furniture West and OMA (Ontario Manufacturers’ 
Association). 
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The distribution of household furniture by number of employees is very similar to the millwork segment. 
67.1% of the facilities had less than 25 employees (Table 13), while less than 20% had 25 to 50 
employees. 
 

Table 13 Household furniture employees 

  # of employees Percent 
Household Fewer than 25 70.2 
furniture 25 – 50 18.54 
  51 – 100 5.96 
  101 – 200 2.65 
  201 – 300 0.66 
  301 – 400 0.66 

 
More than 80% of household furniture manufacturers had gross sales of less than $5,000,000.  This was 
almost equally divided in half between firms $1,000,000 or less firms $1,000,001 to $5,000,000 in sales. 
On average the household furniture manufacturers’ raw material costs represented 36.45% of their total 
costs. 
 
4.5.1 Raw Material Use 
 
Household furniture manufacturers were the second smallest consumers of lumber per plant amongst all 
industries at 1,082,664 BF/year (Figure 14). 
 
 
 

Softwood; 
36%

Hardwood; 
64%

 
Figure 14  Household furniture manufacturers' hardwood/softwood distribution 

 
Yellow birch is the preferred species in this industry, averaging 17.28% of lumber supply for firms (Table 
14). The other important non-traditional species were soft maple (6.91%) and white birch (4.51%). 
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However, traditional species are still an important part of lumber input as white pine and red oak 
represented an average of 16.27% and 14.91% of household furniture manufacturers’ total lumber supply. 
 
 

Table 14 Household furniture species mix 

Household furnit. % 
% red oak 14.91 
% white oak 3.71 
% hard maple 9.40 
% cherry 4.77 
% white pine 16.27 
% ponderosa pine 1.11 
% radiata pine  0.10 
% hickory 0.09 
% ash 2.47 
% soft maple 6.91 
% Douglas fir 1.88 
% yellow poplar 0.35 
% hybrid poplar 0.23 
% yellow birch 17.28 
% white birch 4.51 
% aspen 0.74 
% alder 2.09 
% hemlock 0.08 
% larch/tamarack 0.00 

 
Customer demand was cited by 60% of respondents as the main factor influencing the choice of species.  
This is low compared to other industries, indicating opportunities for non-traditional species.   
 
Panel inputs were divided in four parts (Figure 15). Hardwood plywood was most common at 30.70%, 
followed by particleboard (28.15%),  MDF (15.57%), and softwood plywood (17.70%). 
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Figure 15 Household furniture manufacturers' panel supply 

 
Household furniture manufacturers were largely inactive (69.8%) or unaware (17.7%) of environmental 
certification.  
 
Most components were produced in-house (85.79%). Of the outsourced components, blanks (46%) are 
preferred as production input.  
 
4.5.2 Processing Technology 
 
Almost 63% of the household furniture industry does not engage in e-business. Of the 37.1% who are 
active on the in e-business most have websites. Common technological changes were CNC equipment 
(13.9%), sanders and other general improvements (each with 5.3%). A little more than 40% of the 
respondents did not report such equipment changes during the past five years. On the other hand, the most 
popular change in processes was with regard to finishing. 
 
4.5.3 Production Scheduling 
 
The average household furniture manufacturer estimated its production lead-time to be 30.80 days.  
 
4.5.4 Comments and Suggestions 
 
As with most other segments of the sample, household furniture manufacturers were mainly single 
operation facilities (84%) with less than 25 employees (67%) and less than $5,000,000 in total gross sales 
(80%). More than half (54%) of the respondents claimed that they were part of trade associations. This 
proportion was high when compared with the 34% observed in the US (Smith and McDaniel, 2003).  
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At 36%, the average raw material cost in Canada was similar to US household furniture manufacturers 
(35%). However, it is interesting to note that US inputs averaged 1,900,000 BF/year compared to 
1,100,000 BF/year in Canada.  US companies also used more hardwoods (89% US,  64% Canada). The 
species that were most consumed by Canadian manufacturers were: yellow birch (17.3%), white pine 
(16.3%), red oak (14.9%) and other species (12%). American manufacturers tend to prefer white oak 
(18.5%) and non-traditional species such as yellow poplar (17%) and soft maple (16%). This choice was, 
for Canadian respondents, mostly influenced by customer demand, but also by cost and supply. It is 
interesting to note that American manufacturers also used lower grades lumber than Canadians.   
 
Household furniture manufacturers estimated their average production lead-time at close to 31 days, 
which is higher than the 24 days that is characteristic to US manufacturers. The availability/supply and 
market acceptability/customer demand are the two outstanding issues which have to be addressed for less 
traditional species to become a significant presence on the household furniture market through the use of 
components. 
 
4.6 Office and Institutional Furniture 
 
The office and institutional furniture industry returned 62 questionnaires. Respondents were divided 
between 64.5% from the east and 35.5% from the west (Figure 16). As with the other segments, most 
respondents came from Quebec (37.1%), Ontario (24.2%) and British Columbia (19.4%). 
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Figure 16 Office furniture respondents 

 
The office furniture segment is characterized by single operation facilities (90.3%). As with the other 
segments most of the respondents (62.9%) did not claim membership in any trade association. The two 
most common associations were BC Wood and ACQ (Association de la Construction du Quebec). 
 
The office furniture industry is similar to the others as a majority of the facilities had fewer than 25 
employees (Table 15).. 
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Table 15 Office furniture employees 

  # of employees Percent 
Office Fewer than 25 80.65 
furniture 25 - 50 1.61 
  51 - 100 9.68 
  101 - 200 4.84 
  Greater than 400 3.23 

 
Most of the office furniture firms (38.7%) had sales of less than $1,000,001. Another 33.9% of the 
respondents from this segment sales ranging between $1,000,001 and $5,000,000. With 30.01% of its 
total costs used for the purchase of raw materials, the office furniture industry is the segment that spent 
the least on raw materials. 
 
 
4.6.1 Raw Material Use 
 
Office furniture manufacturers were the smallest average consumers of lumber amongst all industries at 
727,177 BF/year. This was divided 72.75% (529,020 BF) for hardwood and 27.25% (198,156 BF) for 
softwood (Figure 17). 

Hardwood; 
73%

Softwood; 
27%

 
Figure 17 Office furniture manufacturers' hardwood/softwood distribution 

 
Hard maple is the main species used by office furniture manufacturers at an average of 25% of inputs. 
Red oak (19.36%) and yellow birch (12.87%) were also identified as key species in this segment (Table 
16).  
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Table 16 Office furniture species mix 

Office furniture % 
% red oak 19.36 
% white oak 2.17 
% hard maple 24.89 
% cherry 9.74 
% white pine 5.04 
% ponderosa pine 0.02 
% radiata pine  0.00 
% hickory 0.21 
% ash 1.38 
% soft maple 4.83 
% Douglas fir 0.98 
% yellow poplar 2.23 
% hybrid poplar 0.34 
% yellow birch 12.87 
% white birch 0.98 
% aspen 0.47 
% alder 0.53 
% hemlock 0.00 
% larch/tamarack 0.02 

 
Office furniture manufacturers identified customer demand (67.7%) and cost (9.7%) as the two most 
important factors influencing their decisions in choosing the species that will be purchased. As seen in 
Figure 18, office furniture manufacturers average use of panels goes as follows; particleboard (44.65%), 
MDF panels (25.29%) and hardwood plywood (17.65%). 
 

Particleboard
45%

MDF
25%

Hardboard
2%

OSB
1%

Hardwood 
plywood

18%

Softwood 
plywood

9%

 
Figure 18 Office furniture manufacturers' panel supply 
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Only 9.70% of the respondents stated that they purchased certified lumber. CSA and Farmed Wood 
certifications were both mentioned.   
 
Along with cabinet manufacturers, the office furniture manufacturers were the population that buys the 
most outsourced components (24.93%). 
 
 
4.6.2 Technologies 
 
Advertising through their own websites was the strategy preferred by most respondents (32.3%). 
However, as with other industries most (62.9%) of the population does not engage in any type of e-
business. 
 
The most often mentioned technological changes made recently were CNC equipment (29%), edge 
banders (8.1%) and saws (6.2%). More than 32% of the respondents did not report significant changes to 
their equipment. The most important changes to processes were bar coding and computerized 
management (office software and ordering). 
 
 
4.6.3 Production Scheduling 
 
Average production lead-time for office furniture manufacturers was 32.87 days.  
 
4.6.4 Comments and Suggestions 
 
Most respondents from this segment (90%) indicated that they were part of a single operation facility, 
63% were members of trade  associations and 81% had less than 25 employees. In this case, the average 
raw material cost was identical for both US and Canadian populations (30% of total costs). 
 
Canadian firms had lumber inputs twice that of than American firms (727,000 BF vs. 350,000 BF). The 
main species used in Canada are hard maple (25%), red oak (19%), and yellow birch (13%).  The same 
species were mentioned by Smith and McDaniel (2003) with the exception of a soft maple, which 
represents 19% of total lumber input in the US. As with American manufacturers, Canadian office 
furniture manufacturers’ panel input consists mainly in particleboard (45%) and MDF panels (25%). The 
data collected indicated that these choices were for the most part influenced by customer demand and 
cost. The main barrier to the introduction of lesser-used species was market acceptability/customer 
demand.  
 
The average proportion of components that were outsourced was 25%. Moreover, CNC equipment was 
the most common technology that was implemented at the respondents’ facilities during the past five 
years. Finally, production lead-time in Canada (33 days) was double that of US manufacturers (16 days). 
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5 Conclusion 
 
The outsourcing of components by Canadian value-added industries averaged approximately 19%.  This 
was 4% lower than for the same set of industries in the US.  In Canada, the cabinet and office furniture 
industries outsourced the most components (25% of inputs). With the exception of the cabinet industry, 
which consumes mostly semi-finished components, the most common type of components purchased was 
blanks.  Given the high grades of lumber purchased by the industries in this study, outsourced 
components recovered from lower grades of lumber may present an opportunity to cut input and 
processing costs. 
 
Despite the fact that traditional species such as red oak, hard maple and white pine, account for 
approximately half lumber supply in the five industries studied, there are signs that non-traditional species 
are beginning to be used in Canada. Indeed, the data collected shows that yellow birch, Douglas fir and 
soft maple now represent close to one quarter of lumber supply in cabinet, millwork, furniture, and 
window and door industries.   
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1.0 Component Manufacturing Definitions 
 
 
1.1 Wood Component Definition 
 
By definition, wood components refer to any specific ‘part’ of manufactured wood that feeds into 
the assembly of a finished good or product for sale to distributors, dealers, brokers, and 
contractors.  
 
 
1.2 Finished Goods Product Types 
 
Finished goods, by definition, are considered to be products that service the industrial, residential, 
and non-residential wood markets.  Examples of finished goods include: doors, doorframes, 
windows, stairparts, mouldings, flooring, wall paneling, wainscoting, furniture, and cabinetry. 
 
 
1.3 Component Product Types 
 
Component product types are defined as any substrate or part that services the manufacturer of 
residential and non residential wood markets such as, doors, door frames, windows, stairparts, 
mouldings, flooring, wall paneling, wainscoting, furniture, and cabinetry manufacturer’s.  This 
may include: 
 
§ Kiln Dried Cutstock 
§ Core Material 
§ Surfaced on Four Sides (S4S) Boards 
§ Edge Glued Blanks 
§ Face Glued Blanks 
§ Veneered Products 
§ Machined Components 
§ Finger Jointed Products 
§ Mouldings 
§ Drawer Fronts 
§ Panels 
§ Cabinet Doors 

 
 

2.0 Why Use Components? 
 
Components provide companies with the opportunity to focus their efforts on operational 
performance and capacity increases while minimizing employee requirements, material cost, 
capital requirements, floor space utilization, and waste. 
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2.1 Reduce Labour Needs 
 
The lack of trained personnel has become a significant issue for secondary wood manufacturing 
sectors.  Factors such as depressed wages, the lack of operator training,  and an aging trained 
work force all have an impact on a company’s ability to manufacture quality products.  Craftsmen 
who are close to retirement, for example, have mastered many arenas of secondary 
manufacturing.  In addition to these labourers who are close to retirement, other workers are 
exiting for higher paying jobs , particularly within the primary industry, making it very difficult 
for secondary manufacturing companies to attract and retain skilled workers.  As much of the 
value added wood work required years of training and experience to achieve high quality 
standards, the loss of any worker translates into lost profits.    
 
 
2.2 Material Cost Reduction 
 
Most companies producing products within the secondary wood industry manufacture products 
from raw random length, random width lumber with little regard to the 20 – 30 per cent fall down 
material that never makes it to the manufacturing process.  Consequently, this increases 
manufacturing costs. By purchasing components manufacturers have virtually no fall down.  
Further, they can insulate themselves from fluctuations in lumber prices.  From a component 
manufacturers perspective, a full roster of components orders allows for much higher lumber 
recovery. 
 
 
2.3 Processing Efficiency 
 
Many companies utilize old (and subsequently less efficient) technologies to manufacture their 
products.  While these companies remain in business due the craftsmanship provided to their 
loyal customers, capital is lacking to implement new operating techniques, process 
improvements, work simplification programs, and material utilization programs.   
 
 
2.4 Capital Constraints and Utilization 
 
Value added firms may require several capital investments to operate with state of the art 
equipment.  However, with limited capital and an inability to fully utilize each piece of 
equipment, the capital expenditures are deferred.   As component manufacturers can fully utilize 
their equipment to serve multiple clients they are better positioned to make capital investments in 
specific technologies.   
 
 
2.5 Reduced Floor Space 
 
Plant floor space is often tied up with excessive lumber and panel inventory and rejected material.  
In addition, space is often devoted to less than fully utilized equipment.  Outsourcing components 
frees up plant space.   
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2.6 Flexible Production Capacity  
 
As businesses expand their floor space, production capacity and funds to purchase raw materials 
become stressed. The potential of missed ship dates, poor quality and increased set up times can 
plague the plant.  The use of components also allows companies to scale their business up or 
down at short notice with reduced capital, labour and time constraints.   
 
 
Factors such as lack of trained personnel, material costs, labour intensive equipment, capital 
restraints, constrained floor space, and production capacity constraints (as discussed above) are 
all indicators of why companies look to outside sources for purchasing component products. The 
benefits of utilizing component products can assist companies with plant organization of 
production schedules, on time shipments, reducing waste, improved quality, focus employee 
training needs towards specialization, and improve overall cash flow. 
 
Overall, component manufacturing encompasses those companies that have the technology to 
efficiently produce products with trained personnel in specialized processes to provide other 
secondary wood manufacturers with quality products that will maintain production schedules.  On 
the surface, the cost of component products may appear to be more expensive, and some plant 
managers/owners will believe that no one can deliver products meeting their quality expectations.  
This assumption is quite the contrary, as most companies do not include all of the cost associated 
when processing products in-house, including the waste generated. So long as quality standards 
are met, costs to a component purchaser should decline. 
 
 

3.0 Component History 
 
Component manufacturing has traditionally produced products required to complete a finished 
good - starting with raw lumber. Manufacturers of components require all types of processing 
equipment, a fair amount of floor space, and trained personnel to handle all operation sequences. 
Components represented the ‘parts and pieces’ needed to assemble a product for sale. The wood 
industry has been producing these parts and pieces since the inception of wood products.  
 
In the early 1980’s, companies were forced to evaluate the demands placed on the lumber 
industry:  old growth forest harvesting declined, resulting in larger volumes of smaller diameter 
trees harvested.  Lumber mills found their facilities and equipment inadequate to handle the 
volume demands of the industry, and began to evaluate the problem of utilizing smaller 
percentages of clear wood and larger volumes of low grade material produced from these small 
diameter trees.    
 
As a response to the change in fibre, some companies adopted new strategies whereby capital 
equipment expenditures for maximum material utilization to reduce manufacturing cost and 
increase output became a top priority.  New technologies followed to increase production 
capacity and recover waste percentages that commonly ran between five and 25 per cent.   
 
While some companies purchased capital equipment, others, who could not afford the expense of 
new technology, began looking off shore to meet the ir manufacturing demands.  This took some 
marketing ingenuity, as off shore species did not have the same natural characteristics as the 
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North American woods they were accustomed to.  As a result, major sawmills built new high 
production plants overseas, while others vertically integrated. 
 
This entire process revolutionized the component industry as manufacturers could now look to 
outside sources to provide components that required only machining and assembly. The cost 
reductions associated with doing such, had a profound impact on the bottom line, reducing 
equipment depreciation, debt and employee head counts.  As a result, entire departments were 
shutdown, and capital expenditures were concentrated into machining, inventory management 
and assembly areas.  Ultimately, dismissed employees were rehired to support the increased 
capacity their companies now found they had.  Recovery processes were set up to recover the 
products down graded from processing resulting in a drop in scrap percentages from a previous 
five to 25 percent, to two to five per cent.  
 
Some companies vertically integrated by purchasing satellite facilities that could support their 
sawmill production. These facilities developed the ongoing technology of veneer slicing, finger 
jointing, grain and color matching, as well as gluing.  In essence, these companies strived to 
outsource all grades of lumber being produced while still meeting their customer demands with 
durable, quality products. 
 
At present time, the component industry has evolved into one that efficiently uses all grades of 
wood.  This efficiency has primarily come from manufacturers’ abilities to stretch the resources 
available to them.  Through vertical integration, sawmills have found avenues for all grades of the 
lumber they are producing, and have thus purchased companies who have the technology to 
produce component products for sale to all furniture grade wood manufacturers. 
 
The future of component manufacturing presents itself with additional challenges such as 
producing components using thinner veneers, new hidden finger joint technology, new adhesive 
application techniques, and more machined components as well as finished goods.  Overall, 
companies are finding reassurance in their profit portfolio due to their ability to eliminate 
production processes that may be inefficient and wasteful.  National distribution chains are also 
forcing companies to evaluate strategies of high volume production for low gross margin sales. 
Companies are moving to new high tech equipment cells to produce these high volume products. 
Due to the high expense of equipment, many companies will continue to seek support through the 
use of components to minimize their up front investment.  In most cases, the least number of 
operations needing to be performed to complete the product will reduce this upfront equipment 
cost. This type of business also drives the product development of using durable inexpensive 
substrates as core to reduce material cost. 
 
 

4.0 Market Driven Quality Standards 
 
Component parts must meet all market driven quality standards and specifications.  It is 
extremely important for companies to understand that the end user ultimately dictates the quality 
of wood products produced.  End users are concerned about factors such as form, fit and function, 
color and grain matching, esthetics, durability and insulating values.   
 
Architects and builders are also playing key roles in determining where products should be made, 
and of what substrate.  Builders, for example, do not want to face any callbacks on the products 
installed in a project and are thus demanding quality products as well.  
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As manufacturers strive to evaluate how their component parts can meet end user specifications, 
they also strive to evaluate how their products can be made from material scrapped in the process.  
Maximum usage of raw material, for instance, has resulted in more veneered products used within 
the component manufacturing sector.  Veneered products allow for material usage of 10 to 20 
times more than solid wood products.  As advancements in technologies allow manufacturers to 
use thinner veneers, quality must not be compromised.  Substrates underneath the veneer must 
have no imperfections, as telegraphing of defects through these thin veneers will result. In many 
cases, these defects will not reveal themselves until the products are stained or painted. 
 
While some companies find that a combination of in-house cutting and outsourcing provides the 
best value and usage of raw material for component parts, others may find that outsourcing all of 
their needs provides the best profit scenario.  However, when doing so, companies must also 
develop the quality criteria to their supplying vendors.  Pricing will ultimately be based on those 
quality expectations.  
 
 

5.0 Types of Components 
 
The dynamics of “components” made by outside sources helps manufacturers reduce overall cost, 
provide products ready to use, and conforms to specifications for interior or exterior use.  Such 
components can take on many forms and often depends on what companies are looking to 
purchase (based upon their own consumer demands).  The following subsections describe in 
detail the various types of components including, solid kiln dried cutstock (Section 5.1), edge 
glued blanks (5.2), core material (5.3) , S4S boards (5.4), face glued blanks (5.5), veneered 
products (5.6), machined components (5.7), finger jointed material (5.8), mouldings (5.9), drawer 
fronts and panel stock (5.10), and cabinet doors (5.11). 
 
 
5.1 Solid Kiln Dried Cutstock 
 
Solid kiln dried cutstock are one form of components used to produce in-house manufactured 
components.  This cutstock can be 4/4, 5/4, 6/4 or 8/4 in thickness and is supplied ‘hit and missed 
surfaced’ for use in gluing or machining.  Widths, lengths and quantities are dictated by a cutting 
list provided by the purchasing company. The purchasing company specifies to the vendor the 
natural defects that will not be accepted in the cutstock through written quality requirements.  The 
material is generally packaged by sorted size (length, width and thickness).  Since the cutstock is 
kiln dried to six to eight per cent moisture content, the loads are generally protected with a plastic 
dust cover.  Solid kiln dried cutstock can be cut in any species – both softwood and hardwood.   
 
 
5.2 Edge Glued Blanks 
 
Edge glued blanks are typically manufacturers from kilned dried cutstock. The size of these 
blanks are calculated to yield a quantity of equal pieces cut out of each blank once received by the 
manufacturer.  These blanks are gene rally glued with either clean surfaces or ‘hit and miss 
surfaces’.  The edges of the cutstock are prepared by jointing through a jointer head on both edges 
or sawn.  Within 24 hours, cutstock with prepared edges move through a glue applicator and 
placed either into a paddle wheel clamp, a continous heated press, or a radio frequency press.  
The heated and radio frequency presses generally comes with a flying cutoff saw that will allow 
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the vendor to cut blank sizes as the machine continues to run ribbons of product through the 
machine.  The purchasing company specifies the quality standards similar to cutstock standards 
above, and colour and grain matching is required. The glue bond can be purchased either as type I 
– exterior bonds, or type II - interior bonds.  The gluing company may also surface finish the 
blank through a sander to the grit paper finish desired.  Specifications for size variation and 
surface finish must be included in purchase quality specifications.  Gluing of these products can 
be done in any species, and size (length, width and thickness). 
 
 
5.3 Core Material 
 
To maximize returns, companies need to utilize short cuttings from their lower grade lumber.  
One such opportunity is to prepare core stock that will be covered by veneer, both on top and 
bottom, with edgestrips applied to either side.  Natural defects are allowed in a core product so 
long as they do not bleed through the veneer or possess any voids.  Typical core is handled in 
blocks as small as 1” widths, and can be as short as 6” in length.   
 
In order to maximize core material output, specific equipment should be set up in a line concept.  
Cores are generally dumped into a material hopper where an operator orients the blocks in the 
same direction.  The operator evaluates each core piece for acceptable quality, throwing out 
pieces that do not make grade.  The core material continues onto a transfer conveyor that feeds 
the material into a four head moulder.  This material is then surfaced on four sides (S4S) sizing 
the core, and preparing the block for glue application.  Transfer conveyors then move the material 
to the glue applicator, and after the proper amount of adhesive is applied, the core finally stops at 
a continuous feed panel flow where a cutoff saw is mounted at the infeed end.  This saw cuts the 
last piece to provide proper overall length.  Once the saw has made its cut, an automatic push arm 
moves the full length forward, adding more rows to achieve the overall width desired.  The cored 
blanks are generally separated by solid edgestrips of the species desired by the manufacturer.  
One edgestrip is laid down at the start, while the operator builds rows of the core into the desired 
width.  One edgestrip follows the last row of core to complete this blank.  When preparing core 
slabs this operation continuously feeds core stock using the mechanical principles described 
above, eliminating the edgestrips.  A flying cutoff saw is mounted on the backside of the panel 
flow to cut desired widths of cored slabs.  This process is typically operated by three people, but 
could easily be cut to two if an automatic stacker was implemented at the rear of the panel flow. 
 
 
5.4 Surfaced Four-Side (S4S) Board 
 
Boards surfaced on all four sides (S4S) are commonly consumed within the DIY (Do It Yourself) 
market.  These products are abundantly stocked in most lumberyards and/or national retail stores.  
S4S boards are generally free of defect and cut to lineal lengths in widths varying from 1 ½” – 8”.  
Smaller lineal lengths are generally run on a continuous line and edge prepared for gluing.  These 
boards are run through a moulder to prepare the edges, transferred to a glue applicator, and finally 
fed into a paddle wheel clamp.  The overall lineal length of the boards will determine the size of 
the paddle wheel clamp needed.  The number of boards to be clamped will determine the overall 
width desired. Once the boards are loaded into the cradle, weight is pressed onto the boards in 
such a manner that equal pressure is applied across all the glue lines.  This process works similar 
to the paddles on a steamboat whereby the paddles continue to rotate until the first boards come 
back to the operator with the adhesive cured.  The operator then unscrews the clamp using an air 
wrench, releasing the pressure used to bond the boards.  The board is removed from the gluing 
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area and fed through a trim saw and cut to length.  Boards are then fed through a moulder to 
finish surface all four sides in preparation for shipping.  The quality of the boards will be 
determined by the company purchasing the products and will depend on its intended use.  
 
An additional step in the process may include another surface cleaning process whereby boards 
are edged and then sanded through a continuous feed multi head sander.  The sander also puts the 
final finish on the top and bottom of the boards. Boards may then be packaged for retail use or 
shipped in the bulk to lumber dealers.  Because the products must be kept clean and moisture 
free, loads are generally dust covered and stretch wrapped. 
 
 
5.5 Face Glued Blanks 
 
Face glued blanks are typically used in the stair part and furniture industry: balusters, newels, 
stair rail, tabletops, chair components, and table pedestals. Companies utilize face glued blanks 
primarily to reduce the starting size of the raw material and reduce cost as solid wood is 
extremely expensive.  Aside from cutting material cost, face glued blanks are also used to provide 
component dimensional stability. 
 
The finished thickness of the manufactured product ultimately will determine the number of face 
thickness pieces that will be glued together.  Common stair rails use 4/4 material; for the thickest 
dimension rail blank, three pieces, for example, will be glued to make one blank.  Newel blanks 
are glued using 5/4 material; 3-4 pieces glued together will result in one newel blank.  To further 
reduce cost, companies are also using new finger joint technology to finger joint the center ply of 
these blanks.  
 
The process of face gluing requires that the cutstock materia l be run through a moulder to surface 
both the top and bottom sides.  This first step ensured that the faces have been prepared for gluing 
(i.e., even adhesive application).  Thickness tolerances need to be tightly controlled to ensure 
uniform pressure in the presses. The material is then transferred to a glue applicator via a transfer 
conveyor, and later placed in a paddle wheel clamp, batch press, or a beam press where the 
necessary pressure and heat for proper bonding is provided.  The length of press time is 
determined by the adhesive closed assembly times.  However, catalysts can be added to the 
adhesive to help speed up the process.  One the material has completed curing, it is removed from 
the press and surfaced on all four sides. 
 
 
 
 
 
 
 
 
 

Figure 1. Faced Glued Blanks Illustration 
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5.6 Veneered Products 
 
Companies using veneered products have reported an overall material savings over solid wood.  
Veneered products afford the supplier with the opportunity to use lower grade materials for core, 
while stretching their limited select grade supply of material by slicing, peeling, or using a 
guillotine to produce multiple pieces of veneer out of one solid 7’ or 8’ blank.   
 
Prior to slicing, cants are either soaked in a tank or steamed in a miniature kiln.  Veneers can be 
produced in various thicknesses, ranging from 1/10” – 1/60” (0.100” - .0167”). 
 
In the process of veneer manufacturing, a core material is required for the center substrate.  This 
center substrate can be any specie s of finger-jointed material processed to desired widths and 
lengths.  The core does not necessarily need to be a solid wood product as products such as 
particleboard, OSB (Oriented Strand Board), LVL (Laminated Veneered Lumber), MDF 
(Medium Density Fibreboard), and Wheat Board can also be used.  The substrate usually requires 
an applied solid edgestrip before veneer application starts.  Cored blanks complete with 
edgestrips are presurfaced no more than 24 hours in advance or equal to one shift of running time 
before the veneer is applied.  Blanks are transferred through a glue rolling applicator where the 
proper amount of adhesive is applied to both top and bottom surfaces.  Veneers are applied top 
and bottom (with correct orientation) and placed into a multi-opening press where heat and 
pressure are applied.  The cycle time of the press will be determined by the thickness of veneer 
along with the closed assembly time of the adhesive being used1.  Upon pres completion, blanks 
are transferred to a multi-operational machine where they are trimmed to length and the excess 
veneer is skinned off.  It is imperative to have uniform blank thicknesses; inability to do so will 
result in insufficient pressure and delaminations. 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Veneer Material Illustration 

 
 
5.7 Machined Components 
 
Machined components include a variety of products, including: cabinet doors, window frames, 
doorframes, doors, glued and surfaced blanks, spindles, handrails, turnings, prepackaged 
mouldings, specialty millwork, pre-assembled shelving, as well as furniture components.  
Companies purchasing these products specify the design, quality and construction parameters; 

                                                 
1 Glue companies typically provide the best manufacturing cycle times for the adhesives they have 
available 
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and vendors typically supply samples for approval. Pricing is usually based on the quality 
requirements for material, the number of machining steps, and type of equipment required to 
manufacture the product.  It is assumed that all products coming into the plant are to be 100 per 
cent usable.  Any return policies and credits should be formatted and agreed upon prior to any 
production orders commencing.   
 
Purchasing machined components is good for those companies not wanting the capital expense 
and worry of trained personnel.  Rather, these companies focus on the assembly of products.  For 
example, furniture companies may manufacturer tabletops, but outsource turned legs or pedestals.  
Another company may purchase all components needed to build a chair with the exception of the 
seat.  These companies generally have the ability to increase a) short term capacities without 
employee shortages, and b) long term sales.  The draw back to this, however, is the potential of 
excess inventories; this can be overcome through careful production release plans with a vendor.   
 
 
5.8 Finger Jointed Material 
 
Finger jointing utilizes low grade, short cuttings that would have normally been scrapped in a 
manufacturing process.  Lineal lengths of product can be finger jointed into a strong usable 
component, providing dimensional stability once installed in its environment.  Under specific 
conditions (i.e., appropriate moisture content and kiln drying procedures), finger jointed products 
can also successfully be used for core material, center plys in stair component blanks, door jamb 
stock, window components, and brick mouldings.  Solid face glued center ply such as in stair rail 
blanks, newel post blanks and porch post blanks can also be finger jointed.  Some products are 
even marketed primed and painted.  Veneers and edgestrips can hide various defects in finger-
jointed material.   
 
The concept behind finger jointing is to lock material together internally using a pattern of fingers 
(as shown in Figure 3).  Typically the length and width of the fingers determine the strength of 
the joint. An adhesive applicator is made to the profile of the finger jointing knives and adhesives 
are applied into each of the fingers. The pieces are pressed together in vertical lineal lengths, and 
are cut to length with a cutoff saw 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Finger Jointed Material Illustration 

 
Some products such as stair components that have finger-jointed material should limit the number 
of finger joints over a specific length. Counts can be for appearance reasons, and are usually 
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limited to five joints per 10 foot of product length.  It is important to remember that visible colour 
and grain matching should not be compromised in products such as stair and furniture 
components.  
 
The finger jointing process is accomplished using a continuous line beginning with material 
orientation from a material hopper or bin.  An operator orients the material to be transferred into 
the finger-jointing machine using a transfer conveyor.  Material enters the machine and the male 
finger joints are applied with rotating knives to one end of the material, while the female joints 
are applied to the opposite end of the material.  Once the product has been jointed, it continues 
through the machine to the glue applicators where adhesives are applied on all fingers - top and 
bottom.  The glued material then moves to a pressing line where the pieces are pushed together 
under pressure.  A visible inspection will reveal the joint as being tight with no voids.  Upon press 
completion, the material is cut to length with a cut off saw.  The materia l is then bundled for 
shipment or moves to another gluing operation where the material may be face or edge glued.   
 
 
5.9 Moulding Material  
 
Moulding products are used within the residential home and commercial building industres. 
Mouldings are commonly used to finish products.  They are applied around windows, doors, 
flooring or carpet, and also provide decorative appeal to furniture and cabinetry in kitchens, 
bathrooms, specialty millwork and offices.  Most moulding manufacturers have proprietary  
profile designs; there are also thousands of designs that are standard to the industry. 
 
Mouldings are manufactured from various species of hardwood and softwood; the most popular 
are hardwoods such as oak, maple, birch and cherry.  Poplar mouldings are typically used for 
primed and painted mouldings.  MDF painted mouldings are also popular.  Recently, low grades 
of MDF with Jeso coating have been imported from Chile with very low price points.   
 
Moulding material uses cutstock material that has been cut into lineal lengths from 4’ – 16’ of 
various widths.  Once the material has been cut, it is fed through a moulder where the designed 
profiles are applied.  A very good machine for this process is a Weinig Moulder (made in 
Germany).  These machines are easily set up, and can carry stacked heads for a number of 
profiles.  A small CNC router is used to cut out a template of the knife profiles desired.  The 
templates are then used on the profile grinder where the actual profile is ground.  The cutting 
angles of the knives are determined by the species of wood used.  Knife angles are important for 
surface finish and the number of knife marks per inch.  These knife angles also determine the 
proper chip breaking capability that eliminates tearout.  Most knife angles can be obtained from 
the tooling manufacturer used to purchase knife stock.  Mouldings are run at various feed speeds 
as well.  Depending on the species of wood, detail of the design, and the amount of material being 
removed to obtain the finished moulding, optimum feed speed will vary.  A common rule of 
thumb is lower speeds for large material removal, and higher speeds for small material removal.  
Some mouldings run as low as 40 feet per minute, while others can run as fast as 200 feet per 
minute.   
 
Once mouldings are machined, they are ready for sale. Some companies pre-finish their moulded 
products with stains, lacquers and paints prior to shipping. 
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5.10 Drawer Fronts and Panel Stock 
 
Material used to manufacture drawer fronts and panel stock products are generally colour and 
grain matched before edge gluing for use in drawers and panel stock for the door and cabinetry 
industry.  Glued blanks are processed in sizes that yield multiple pieces out of one large blank (as 
previously discussed in Section 5.2 – Edge Glued Blanks).  These blanks are generally sanded as 
individual pieces, or as the entire blank before cutting to size.  Designed profiles are then 
machined on four sides of the drawer front or panel stock.  Panel stock used in residential doors 
and cabinet doors are assembled into the machined profiles of the stiles and rails (Figure 4).  
These panels are then clamped into the rails and stiles, and secured using mortise and tenon, 
dowel or bisquet construction to complete the door. 
 
 
5.11 Cabinet Doors 
 
Doors manufactured for the cabinet industry come in various sizes and species and can be 
purchased both finished and unfinished.  Panel profiles can be purchased single or double hip 
raised. Principle components in a cabinet door are vertical members called stiles, horizontal 
members called rails, and a center panel (Figure 4).  All components are machined to profile 
specifications as specified by the customer.  Stiles are machined with profiles called sticking; 
rails are coped with the same profiles.  During assembly, the stile profile (the male) fits the cope 
profile of the rail (female).  The panel’s raises are designed to fit into the grooves in stile and rail 
sticking profiles. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4 Cabinet Door Components Illustration 
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Figure 5. Door Front and Panel Stock Component Illustration 

 
 
Outsourcing cabinet doors eliminates the need for cabinet manufacturers to produce cutstock, 
glue panel stock as well as machined stile and rail stock.  These processes tend to have high scrap 
percentages attached to the processing.  By purchasing complete cabinet doors, material costs 
overall will be reduced allowing a company to focus on assembly and efficient utilization of a 
workforce.   
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6.0 Wood Component Equipment and Technologies 
 
6.1 Equipment for Wood Components 
 
Equipment technology has evolved with the component industry from labour intensive operations 
to streamlined cellular concepts for manufacturing.  Machine set up technology has also evolved 
from single tooling heads and manual set up times, to stacked heads requiring only minutes of set 
up time.  Transfer conveyors have also been developed to move material from one machine center 
to another, eliminating the need for additional operators that would have been required to 
manually move these components.  Overall, these new machine centers are better equipped with 
accuracy, speed and performance. 
 
 
6.2 Sawing Technology 
 
Sawing and chopping cutstock have been improved through the use of optimization software 
programs designed to maximize yields.  Thinner saw blades are now being used to minimize saw 
kerf material loss.  Saws have also been designed to run faster leaving clean sawn edges 
acceptable for preparation in the edge gluing process.  
 

§ Optimization saws CNC controlled identify defects and make cuts to provide the 
best utilization of raw lumber.  

§ Chopsaw technology has been upgraded by the use of tiger stops. 
§ High tech gang ripping systems have been set up with easy saw adjustments, 

taking only minutes to set up. These technologies have replaced the radial arm 
saw processes that were extremely labor intense. 

 
6.3 Gluing Technology 
 
Paddle wheel and heated continuous operating panel flows have transformed gluing technologies, 
essentially eliminating the need to use hand and bar clamps, but maintaining quality glue bonds.  
 

§ Paddle wheel clamps are still more labor intense due to loading, unloading and 
hand setting pressure using air wrenches.  Yet, if set up properly with the glue 
applicator, the paddle wheel system provides an economical means to face or 
edge gluing products.  

§ Panel flows allow for multiple ribbons of cutstock up to 2’-5” to be run 
simultaneously.  It is not uncommon to see flying rip saws attached to the back 
end of these machines cutting various blank sizes.  Panel flows receive heat from 
either electric heated platens, steam heated platens or radio frequency heated 
platens.  This heat cures glue lines partially so that handling of these blanks are 
easily accomplished.  Depending on the closed assembly times of the adhesives 
manufactured today and the direct heating systems used, up to 75 per cent of the 
glue line could be cured.  Panel flows are used primarily for edge gluing.  

§ Radio frequency presses offer the greatest cure percentage from the press.  
Caution however must be used as this type of press is moisture sensitive.  High 
moisture contents will burn holes in the wood, causing internal fires within the 
platen systems of these presses.   
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§ Panel Mints are batch presses that use the same sources of heat to cure the glue 
lines as mentioned with the panel flows.  Batch presses are used for face gluing 
products such as stair rail blanks and newel blanks that require longer lengths.  
All the newer technology in pressing has been developed with glue application 
systems that automatically transfer material through the glue applicator and to the 
batching systems that load the presses. 

 
 
6.4 Machining Technology 
 
In the past moulding machines were very labor intense, both to set up and operate.  Continuous 
operator monitoring was required to assure tooling did not lose adjustment.  While there are still 
these older machines in operation today, repair and replacement expenses are becoming quite 
high.  Very few companies keep any stock repair parts, and have to manufacture them from 
scratch.   
 
Today, new technology has allowed easier maneuver through the set up cycle for machining 
equipment.  Stacked heads allow for more than one profile to be on a set of tooling and run outs 
on spindles have been improved to .005”.  New heat sensitive bearings allow machines to run 
longer and faster without shutdowns for maintenance.  Size adjustment now takes minutes instead 
of hours.  All new machines also come with an enclosed housing allowing for a more efficient 
and sound proofed dust collection system.  Spindle speeds are higher and motor sizes have been 
improved to run product faster, maintaining top quality production. 
 
6.5 CNC Machining Technology 
 
Computer numerical controlled machining technology is leading the way to higher performance, 
more detail oriented designs, and very consistent production performance. The software packages 
are user friendly and can be attached to engineer drawing programs such as AutoCAD, Cabinet 
vision, and Cabinet ware.  CNC programmable machines are being made from saws, tenoners, 
panel equipment, routers, sanding, boring, and mouldings.  The accuracy of these systems are the 
selling feature. Repeatable high quality operations provides for intense designs to be 
accomplished.  Many of the CNC machines today carry a hefty price tag, but can perform 
multiple operations that can eliminate several pieces of equipment.  This opens floor space 
utilization for additional assembly benches or lines, improves plant capacities, and reduces labor 
production costs. 
 
 
6.6 Sanding Technology 
 
Sanding technology has evolved to reduce set up time, incorporate cellular concepts, and finish 
tolerance accuracy.  Over the years, sanding equipment has been criticized for leaving scratches 
on the surface that are esthetically unacceptable once a stain has been applied.  Operators were 
required not to jump more than three grit sizes for proper scratch removal.  While this still is 
required today, oscillation systems used today are far superior to those years ago.  Electronic eye 
technology for this oscillation has improved, as has the collection of the sawdust that caused 
many problems with the quality functioning of the sanding internal systems.  Distances between 
heads have been reduced to allow for smaller components to be run without pushing the infeed 
shoes into the sander heads (that have in the past caused major problems).  Graphite shoes and 



The North American Value-added Components Industry: Overview and Market Opportunities  
 

Appendix 4, Page 18 
 

rubberized heads have provided for smooth accurate finishes.  Maintenance of sanding equipment 
is still required to keep good quality sanding performing consistently. 
 
 

7.0 Summary 
 
New technologies have provided an opportunity for small business today to review decisions to 
make components from raw lumber as traditionally done in the past.  The future of component 
manufacturing will bring new and better ways to produce wood components for all woodworking 
products.  It is important for companies to consider stretching the source of raw lumber to ensure 
that a sustainable wood resource is not compromised in the future.  


