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Identifying the Relevance of “Family Forest” Wood Product Origin and 
Environmental Certification for Oregon Consumers, and Specifiers and Industrial 

Customers 
 
 

INTRODUCTION 

Historically, family businesses have played an important role in the US economy, and 

this holds true in today’s economy (Chrisman et al., 2005).  Family businesses are 

reported to generate 40 to 60% of the gross national product in the US (Chua et al., 

2003; Daily & Dollinger, 1991; Davis, 1983).  A large number of US businesses are 

family owned, including small and large companies (Carrigan & Buckley, 2008; Déniz 

& Suárez, 2005).  Family owned businesses also play an important role in the State of 

Oregon.  In 2005, more than 90% of Oregon businesses were classified as family 

businesses and these businesses contributed $24 billion in payroll (Green, 2005).   

 

Family ownership also plays an important role in forestland ownership.  

Approximately 35% of US forestland (USDA, 2008) and 14% of Oregon’s forestland 

(OFRI, 2010) is classified as family owned. Though this percentage of family owned 

forestland in Oregon does not seem large, 87% of the total timber volume harvested in 

the state is from private forestland (family and other ownership) (OFRI, 2010).   

Despite the importance of family businesses and family owned forestland in the U.S. 

and Oregon, few studies have focused on the relevance of family forest ownership to 

buyers of forest-based products.   

 



 

 

2 
Specific attributes of products, such as product origin and environmental certification, 

have been considered as part of some industry marketing strategies.  These strategies 

are being implemented based on the important role that product origin, such as country 

of origin, region/state of origin, or local origin, has on a buyer’s preference (Bilkey & 

Nes, 1982; Yasin et al., 2007).  Origin of a product can be associated with the 

perceived product quality (Teas & Agarwal, 2000).   

 

Environmental certification can also be part of company marketing strategies.  Many 

companies are focusing on society’s growing environmental concerns, and 

environmental certification gives buyers a choice to purchase products that may have 

reduced environmental impacts (Vlosky et al., 1999).  Environmental certification in 

the forest sector gives companies practicing sustainable forest management an 

opportunity to label their products with eco-labels (Aguilar & Cai 2010; Anderson & 

Hansen, 2004; Vlosky et al., 1999).   

 

In the wood products industry, consumers, and specifiers and industrial customers 

(architects and contractors/homebuilders) play an important role in the consumption of 

wood products.  For this study, specifiers and industrial customers are considered one 

buyer group.  The consumers’ role is seen through their direct purchase of wood 

products.  The role of specifiers and industrial customers is seen through specification 

of wood products, as well as direct purchasing of these materials.  Specifiers and 

industrial customers, such as architects, can influence significantly a consumer’s 



 

 

3 
product selection based on what is specified during their interactions (Damery & 

Fissette, 2001).  

 

Consumers, and specifiers and industrial customers (architects and 

contractors/homebuilders) are important to the wood products industry whether 

through direct purchasing and/or specifying.  Consumers’ importance in the industry is 

evident in the sales of wood products through retail channels.  Architects are involved 

in designing commercial and residential buildings that may include specifying a 

variety of wood products for the project.  Contractors/homebuilders are important to 

the wood products industry because they directly influence the type and volume of 

wood products used in houses.  Approximately 15,800 board feet of lumber and up to 

14,000 square feet of wood panel products are contained in the average single family 

home in America (Idaho Forest Products Commission, 2012).  Homebuilding accounts 

for 18-32% and renovations/remodeling for 29-36% of softwood lumber consumed 

annually in the US (McKeever & Howard, 2011).   

 

Objectives 

The overall objective of this study was to assess whether Oregon consumers, and 

specifiers and industrial customers, have a preference for: (a) products originating 

from family owned forestland and/or (b) wood products with environmental 

certification.  The specific objectives were as follows: 
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- Determine if there were differences in preferences among types of consumers 

for wood products from different origins and/or environmental certifications.   

- Evaluate the preferences among different types of specifiers and industrial 

customers (architects and contractors/homebuilders) regarding wood origins 

and/or wood product environmental certifications.   

- Determine if there were differences in product attribute preferences between 

specifiers and industrial customers who participate in green building projects 

and those who do not regarding wood origins and/or environmental 

certifications. 

- Evaluate if there were differences in preferences among buyer groups 

(consumers, specifiers and industrial customers) regarding wood origins and/or 

environmental certifications. 

 

THEORECTICAL BACKGROUND 

 

Family Business 

Family owned businesses are a major part of the US economy (Chrisman et al., 2005; 

Olson et al., 2003; Shanker & Astrachan 1996), prevalent throughout society, and tend 

to be viewed differently than corporations (Mitchell et al., 2003; Olson et al., 2003; 

Panwar et al., 2012).  There continues to be disagreement in the literature regarding 

the definition of a family business (Astrachan & Shanker, 2003; Astrachan et al., 

2002; Carrigan & Buckley, 2008; Holt et al., 2010; Klein et al., 2005).  Family 
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businesses tend to be perceived as small businesses, but in reality can be large 

(Carrigan & Buckley, 2008; Déniz & Suárez, 2005).  There are large, well-known 

businesses that promote their family business status, such as SC Johnson.  However, 

there are other companies where consumers are largely unaware of their family 

business status, such as Lego (Carrigan & Buckley, 2008).  This likely holds true in 

the wood products industry with large family owned firms such as Hampton Affiliates 

and Roseburg Forest Products.   

 

The resource-based view (RBV) of firms provides a theoretical framework for 

assessing family business strategies (Déniz & Suárez, 2005; Runyan et al., 2008; 

Tokarczyk et al., 2007).   RBV of firms focuses on a company’s valuable, rare, in-

imitable, and non-substitutable resources and capabilities (Barney, 1991; Déniz & 

Suárez, 2005; Runyan et al., 2008; Tokarczyk et al., 2007).  Unique characteristics that 

are associated with family businesses are resources and capabilities that are difficult to 

imitate and can create and/or sustain a business’s competitive advantage (Barney, 

1991; Carrigan & Buckley, 2008; Déniz & Suárez, 2005; Tokarczyk et al., 2007).  

Family businesses tend to be “rich in intangible resources” (Habbershon & Williams, 

1999, p. 3) and have qualities that are hard to account (Habbershon & Williams, 1999; 

Tokarczyk et al., 2007). 

 

Previous research has identified many resources and capabilities of family businesses, 

including quality products and services that are associated with the family name 
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(Carrigan & Buckley, 2008; Cooper et al., 2005), enhanced customer trust and loyalty 

(Carrigan & Buckley, 2008; Déniz & Suárez, 2005; Tokarczyk et al., 2007), 

community involvement, and product uniqueness created from a ‘personal touch’ 

(Carrigan & Buckley, 2008).  The major unique characteristics associated with family 

businesses are good customer service, quality products, and preserving a good 

business image (Carrigan & Buckley, 2008; Cooper et al., 2005). 

 

Product quality and preserving a good image of a family name are associated with 

each other (Carrigan & Buckley, 2008; Cooper et al., 2005; Déniz & Suárez, 2005).  It 

is important for family businesses to provide quality products or services that bear the 

family name because these attributes are directly connected to the company image 

(Carrigan & Buckley, 2008).  Well known quality and/or services tied with a family 

name can contribute to customer loyalty and business longevity (Carrigan & Buckley, 

2008; Cooper et al., 2005), thus providing a competitive advantage.   

 

Family owned businesses are very important in the state of Oregon.  Family 

businesses represent approximately 90% of Oregon businesses and employ more than 

880,000 employees (Green, 2005).  Families are also very important regarding 

forestland ownership.  Approximately 35% of forestland in the US (USDA, 2008) and 

14% of forestland in Oregon (OFRI, 2012) is owned by families.   
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Family Forests 

The United States (US) has approximately 751 million acres of forestland with 

approximately 420 million acres (about 56%) under private ownership (USDA, 2008). 

Private forestland is owned by forest industry companies, businesses or corporations, 

partnerships, tribes, and families (Butler & Leatherberry, 2004).   Approximately 260 

million acres of forestland are family owned; this is equivalent to about 35% of all US 

forestland (USDA, 2008), and about 62% of the total private ownership.  Family 

forests can be defined as: 

Lands that are at least 1 acre in size, 10% stocked, and owned by 
individuals, married couples, family estates and trusts, or other groups 
of individuals who are not incorporated or otherwise associated as a 
legal entity.              (Butler & Leatherberry, 2004, p. 
4) 
 

 

There are approximately 11 million private forest owners in the US and over 10 

million of these owners are classified as family forest owners (Butler, 2008).  About 9 

million family forest owners have forest parcels of less than 50 acres, but the total 

number of acres owned by this group of families is only 31% of the total family 

owned forestland.  Around 1 million family forest owners have parcels of land greater 

than 50 acres, which is approximately 69% of the total area classified as family owned 

forestland (Butler, 2008; Butler & Leatherberry, 2004; USDA, 2008).   

 

In Oregon, family forestland owners are an important contributor to the wood products 

industry.  Oregon has approximately 30 million acres of forestland that can be divided 
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into four general ownerships: federal, private, state, and other public forestland.  

Approximately 60% of Oregon forestland is classified under federal ownership, 35% 

is private (14% family and 21% other), 3% is state, and 2% is other public ownership 

(Fig. 1) (OFRI, 2012).  Although 18 million acres (60%) of Oregon’s forestland are 

classified as federal, most of the timber harvest occurs on private forestland.  In 2007, 

3.79 billion board feet (8.94 million cubic meters) of timber were harvested from 

Oregon forests.  Of this, 3.3 billion board feet (7.79 million cubic meters) were 

harvested from private forestland, representing approximately 87% of the total harvest 

volume.  The amount harvested in 2007 from federal forestland was only 0.3 billion 

board feet (0.71 million cubic meters), about 8% of total harvest volume in Oregon.  

State and other public forestland represented the remaining 0.19 billion board feet 

(0.45 million cubic meters), approximately 5% of the total harvest volume in Oregon 

in 2007 (Fig. 1) (OFRI, 2010). 
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Figure 1. Percentage of timber harvested from Oregon forestlands in 2007 based on 
ownership (OFRI, 2010). 

 

Families are prominent owners of Oregon forestland.  In Oregon, about 11 million 

acres of forestland is classified as privately owned forestland and 38% (~4.25 million 

acres) of this forestland is classified as family owned (Fig. 2). There are approximately 

141,000 family forest owners in Oregon (Butler, 2008; OFRI, 2012). It is important 

for Oregon family forest owners to understand the value of family wood origin to 

consumers, and specifiers and industrial customers (architects and 

contractors/homebuilders) of wood products.  With this understanding, family forest 

owners may be able to target a group of buyers that prefer wood products originating 

from family owned forestland. 

 

Private  
87% 

Federal 
8% 

State and Other   
Public 

5% 
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Figure 2. Forestland ownership in Oregon (OFRI, 2012).  

 

Despite the importance of family businesses and family owned forestland in the US 

and Oregon, few studies have focused on the relevance of products originating from 

family forest to buyers.   A niche market may exist for wood products originating from 

family forests in Oregon and the Pacific Northwest region.  If a market does exist for 

these product types, family forestland owners may be able to sell their timber with a 

“family” origin label attached.   Marketing and management literature has seen a 

stream of research focusing on the use of product origin, specifically region or country 

of origin, to promote the value of the product to the buyers (i.e. Macias & Knowles, 

2011; Orth et al., 2005; Papadopoulos & Heslop, 2002).     
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Product Origin 

The relationship between where a product originates and the buyer’s perception of this 

origin has been of interest to researchers for some time.  For some industries, the 

origin of a product has been a critical element of marketing strategies that are used for 

maintaining or increasing profit.  Many studies have focused on product origin using 

different points of view, such as country of origin (Geisenheim, 2006; Maheswaran, 

1994; Yasin, 2007), region/state of origin, and local origin (Bigsby & Ozanne, 2004; 

Darby et al., 2008; Donovan & Nicholls, 2003; LEED, 2011; Macias & Knowles, 

2011).  

 

Product Origin- Consumers 

Country of origin has been shown to play an important role in consumer preferences 

and can be an effective marketing tool for promoting quality and superiority of 

products.  Consumers tend to consider the image of a country when evaluating 

products (Bilkey & Nes, 1982; Maheswaran, 1994; Parameswaran & Pisharodi, 1994; 

Schaefer, 1997; Yasin et al., 2007).  Countries with a favorable image to the consumer 

are perceived to have superior products compared to countries with less favorable 

images.  These images of countries can be developed based on stereotypes such as the 

reliability of Japanese electronics and the superior engineering of German products 

(Maheswaran, 1994; Yasin, 2007).   
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The country of origin of a product has also been seen to impact the evaluation process 

of products (Schaefer, 1997).  A “halo” effect can be associated with country of origin 

since the origin serves as an information cue (Chao, 1998; Dinnie, 2004).  A “halo” 

effect is when there is little knowledge regarding the product, so the country image 

associated with the product is used for evaluating the product (Dinnie, 2004).  This 

cue can impact the consumer’s brand attitude, infer product attributes, and cue 

perceptions of quality and purchase decisions (Chao, 1998; Johansson et al., 1985; 

Schaefer, 1997).  Country of origin and other product attribute (e.g., price, brand) 

information is used by many consumers to make product judgments (Papadopoulos & 

Heslop, 2002; Schaefer, 1997; Wall et al., 1991).   

 

Studies have examined the role of country of origin on a range of products including 

wine, cheese, calculators, watches, and furniture (DeBono & Rubin, 1995; Donovan & 

Nicholls, 2003; Müller, 2006; Teas & Agarwal, 2000).  Country of origin has often 

been identified as a determining factor in product purchase decisions (DeBono & 

Rubin, 1995; Müller, 2006).  Papadopoulos and Heslop (2002) found that a country’s 

image can have a positive influence on product evaluation for wine.  Consumer groups 

identified country of origin of sparkling wine as an important factor in purchase 

decisions (Müller, 2006).  Country of origin can be associated with quality based on 

the image of the country where the wine was produced (Chaney, 2002).   
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Other aspects where country of origin has influenced products is the perceived product 

quality (Teas & Agarwal, 2000), which can lead to willingness to pay a price premium 

(Donovan & Nicholls, 2003).  Teas and Agarwal (2000) found this country of origin 

influence in a study examining business calculators and wristwatches where country of 

origin was found to have a significant effect on the perceived quality of both products.   

 

Studies have also been conducted that used the same cheese, but listed two different 

origins, France (country of origin) and Kansas (region/state of origin).  The cheese 

was believed to have a more desirable image when the origin was from France, 

compared to a region/state not known for cheese (DeBono & Rubin, 1995). These 

studies show that the image of the country of origin or region/state of origin can 

influence the perceived quality of a product.   

 

Studies have also been conducted using wood products with an emphasis on region of 

origin and local origin in regards to consumer preferences (Bigsby & Ozanne, 2004; 

Donovan & Nicholls, 2003).  When Alaskans were asked to pick from two 

“superficially identical” tables, one made in China and one made in Alaska, they 

preferred the Alaska-made table (Donovan & Nicholls, 2003). Wood source has also 

been shown to be an important attribute in purchase decisions to consumers of outdoor 

wood furniture in New Zealand (Bigsby & Ozanne, 2004). 
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Alaskan participants in a study conducted by Donovan and Nicholls (2003) showed a 

willingness to pay a price premium for a product manufactured in Alaska.  This may 

indicate that there is reason to assume that consumers in other states may be willing to 

pay a price premium for locally produced wood products.  The “local” label can be 

seen on a variety of products in food, apparel, and wood products industries, as well as 

others.  Consumers have related freshness, lower environmental impacts, greater 

quality, shorter transportation distances, and supporting smaller companies (rather 

than larger corporations) as attributes of local products (Darby et al., 2008).  In the 

wood products sector, the value of local origin can be seen to be beneficial to 

producers through its inclusion in The Build Local Alliance in Oregon and the 

Leadership in Energy and Environmental Design (LEED) green building program.  

These organizations promote and incorporate the use of local wood products into 

building projects so that buildings can obtain credit for locally sourced products (Build 

Local Alliance, 2011; LEED, 2011).   

 

Another aspect of product origin is company type – family owned or corporate.  

Family owned companies are important and a dominant form of business organization 

(Sharma & Sharma, 2011).  Corporations and family owned businesses are seen in the 

public arena as being two distinct business organizations (Mitchell et al., 2003).   

Consumers have associated family businesses with customer loyalty, perceptions of 

trustworthiness, and goodwill (Orth & Green, 2009).  Based on previous research 
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conducted in country of origin, region/state of origin, and local origin,  as well as what 

has been examined regarding family businesses, the following hypothesis is proposed: 

 

H1.  Consumers will exhibit a preference for wood products originating from a family 

forest over wood products from a corporate forest or unknown origin.   

 

Product Origin- Specifiers and Industrial Customers 

Before wood products are purchased by the consumer they generally tend to travel 

through a multi-step supply chain.  Consumers’ purchase decisions may be influenced 

based on what the specifier or retailer of the product has available to them.  Architects 

and contractors/homebuilders are classified as specifiers and industrial customers that 

are often part of the supply chain and can have a great deal of influence on the 

consumer’s purchase decision (Damery & Fisette, 2001).   

 

Macias and Knowles (2011) examined the impact of several wood sources on 

preferences of wood flooring for architects in Oregon and Washington.  Architects 

preferred wood flooring sourced from the US, but more specifically preferred this 

product from a local region (Oregon/Washington).  Other than this study, there has 

been little research in the literature regarding specifiers and industrial customers’ 

preferences of wood product origin.  However, given that specifiers and industrial 

customers have an influence on the consumer’s purchase decision, Hypothesis two 
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anticipated that specifiers and industrial customers would have similar purchase 

preferences as hypothesized for regular consumers.   

 

H2: Specifiers and industrial customers will exhibit a preference for wood products 

originating from a family forest over wood products from a corporate or unknown 

origin.   

 

Environmental Certification 

Companies have responded to society’s growing concerns about the environment by 

providing buyers the opportunity to purchase products from forest certification 

programs displaying eco-labels (Aguilar &Vlosky, 2007; Archer et al., 2005; Eba’a 

Atyi & Simula, 2002).  Forest certification programs were mainly designed to promote 

forest practices that are environmentally, socially, and economically sustainable 

(Bajenaru-Declerck, 2008; Vlosky & Ozanne, 1997).  Eco-labels provide buyers with 

information regarding the environmental impacts associated with the product (Aguilar 

& Vlosky, 2007; Archer et al., 2005; Bajenaru-Declerck, 2008; Vlosky & Ozanne, 

1997).   

 

Environmental certification in the forest sector has been adopted by some companies 

as a market-based approach to promote sustainable forest management (Aguilar & 

Cai, 2010; Aguilar & Vlosky, 2007; Anderson & Hansen, 2004; Vlosky et al., 1999).  

Buyers can purchase certified products to express their commitment toward 
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environmental stewardship (Aguilar &Vlosky, 2007; Bajenaru-Declerck, 2008).  

However, environmentally certified products generally cost more than non certified 

products. Thus, for the foreseeable future, buyers need to be willing to pay a price 

premium when purchasing certified wood products.   

 

The most commonly adopted forest certification systems relevant to the US market are 

the Forest Stewardship Council (FSC), Sustainable Forestry Initiative (SFI), 

Programme for Endorsement of Forest Certification (PEFC), Canadian Standards 

Association (CSA), and the American Tree Farm System (ATFS) (Eba’a Atyi & 

Simula, 2002; SFI 2010; SFI 2011).  Each system caters to different audiences and 

their interests by setting standards that assess the quality of forest management (Eba’a 

Atyi & Simula, 2002; Fischer et al., 2005; Rametsteiner & Simula, 2003).  

 

Environmental Certification- Consumers 

Generally, research findings indicate that certification is not the major product factor 

determining a purchase decision (Anderson & Hansen, 2004; Bigsby & Ozanne, 2004; 

Spinazze & Kant, 1999).  A study conducted in New Zealand, for example, evaluated 

consumers’ views on outdoor wood furniture with five different product features.  

Certification ranked third in influencing purchases, behind the source of wood and the 

forest type. Surprisingly, price was the least influential in the consumer purchase 

decisions (Bigsby & Ozanne, 2004).  

 



 

 

18 
Certification was seen as an important factor when making purchase decisions, 

although typical respondents will sacrifice environmental certification for the sake of a 

lower price (Anderson & Hansen, 2004).  Respondents often indicate intent to 

purchase certified products, but actual consumer purchasing behavior does not provide 

this evidence (Archer et al., 2005).  In summary, environmental certification of wood 

products has been seen as an important factor in consumer purchase decisions.  

Therefore, the following hypothesis is proposed: 

 

H3.  Consumers will exhibit a preference for wood products with environmental 

certification compared to wood products with no environmental certification.   

 

Environmental Certification- Specifiers and Industrial Customers 

Environmental certification is often a product attribute that is considered by specifiers 

and industrial customers when specifying wood products.  In the past decade, there has 

been an increase in builder awareness of environmental certification (Ganguly & 

Eastin, 2006; Irland, 2007).  Some believe that the increase of Leadership in Energy 

and Environmental Design (LEED) building projects has increased awareness of 

certified wood products to specifiers.  This specifier and builder awareness is likely to 

increase as green building programs, such as LEED, become better known in 

residential construction (Irland, 2007).   
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Specifier and industrial customers’ preferences of certified wood products have been 

examined in studies since environmental certification has become a part of the wood 

products industry.  Macias and Knowles (2011), for example, conducted a study 

focusing on architects’ preferences for hardwood flooring with price, wood source, 

and certification as the product features.  Certification was considered the least 

important factor for architects when specifying hardwood flooring (Macias & 

Knowles, 2011).   

 

Specifiers and industrial customers specifying wood products for houses need to 

consider whether the homebuyers are willing to pay a price premium for homes that 

are being built with certified wood products.  When Ganguly and Eastin (2006) 

interviewed builders, these builders believed that homebuyers would be willing to pay 

a premium for houses constructed with certified wood products.  The specifiers and 

industrial customers also need to be willing to pay a premium for certified wood 

products.  Architects and building contractors, on average, have said they would pay 

3-16% more for certified wood products. These professionals stated that they were 

more willing to increase specification of certified wood products when their premium 

increased (Vlosky & Ozanne, 1997). Therefore, the following hypothesis is proposed: 

 

H4.  Specifiers and industrial customers will exhibit a preference for wood products 

with environmental certification compared to wood products with no environmental 

certification.   
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Green Building 

The growth of green building rating programs also exemplifies society’s concern for 

the environment.  These systems were designed to help design professionals reduce 

environmental impacts of buildings and provide incentives for utilizing local products.  

In North America, several green building rating systems have been developed, such as 

the LEED, Green Globes, Energy Star, and the NAHB Green Building Program 

(NAHBGreen).  Forest certification plays a role in obtaining rating system points for 

wood products in most of the green building programs (Hansen et al., 2006; Knowles 

et al., 2011; LEED 2011).   

 

The market leader in green building rating systems in the US non-residential 

construction market is the LEED system (Castro-Lacourture et al., 2009; Knowles et 

al., 2011).   In terms of obtaining credit for certified wood products, LEED only 

recognizes products certified under the FSC system.  Other green building rating 

systems, such as Green Globes and NAHBGreen, recognize wood products that have 

been certified under FSC, SFI, and PEFC systems (Green Building Initiative, 2012; 

NAHB, 2006).  With specifier and builder awareness of environmental certification 

increasing with green building programs, a relationship may exist between 

certification as a specification decision factor and green building systems. Thus, the 

following hypothesis is proposed:  
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H5.  Specifiers and industrial customers who participate in green building (LEED 

and/or NAHBGreen) projects will prefer wood products with environmental 

certification compared to non-environmental certified products. 

 

METHODS 

This project was administered in two studies.  The first study examined final 

consumer’s preferences regarding three product attributes: price, wood origin and 

environmental certification.  The second study focused on specifier and industrial 

customers’ preferences regarding the same three product attributes examined in study 

one, along with green building projects.   

 

Study 1: Consumers 

Sample 

The target population for this part of the study was final consumers who live in 

Oregon.  The sample was adult fairgoers who visited the natural resource area at the 

Oregon State Fair in 2010. Questionnaires were administered by the Forest Business 

Solutions (FBS) group who used a standardized script (Appendix A) to introduce and 

describe the questionnaire (Appendix B). Five FBS group members assisted in 

administering questionnaires at the State Fair, but only two to three members were 

present each day.  All five FBS group members completed training in the ethical 

treatment of participants in research (required by Oregon State University’s 

Institutional Review Board).  In addition to the ethics training, all the FBS members 
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received information and training in the general objective of the study, basic 

knowledge of the research methods used, and ideas on how to approach potential 

participants.   

 

The sampling method used for this part of the study was convenience sampling; 

participants were drawn at the convenience of the researchers (Hair et al., 2006). The 

use of a convenience sample may not provide a representative sample since samples 

error estimates cannot be calculated. Thus the study results cannot be generalized to 

Oregon final consumers.  However, a large number of participants can partake in the 

study in a relatively short time.  

  

Fairgoers who passed through the natural resource area of the State Fair were asked to 

complete the questionnaire based on the availability of the researchers.  In total, 564 

questionnaires were filled out over a seven day period (Monday through Sunday) 

between 1PM and 7PM. There were 40 questionnaires that did not meet the criteria 

required for the conjoint analysis section (first section of questionnaire) and 24 

questionnaires were filled out from participants who did not live in Oregon, resulting 

in a final useable total of 500 questionnaires.  The only criterion that fairgoers had to 

meet to participate in this study was they needed to be 18 years or older. 
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Questionnaire Development 

The questionnaire was organized in two main sections.  First, participants were given a 

purchasing scenario and asked to fill out the conjoint analysis section.  The conjoint 

analysis focuses on participant preferences regarding price, wood origin, and 

environmental certification.  The second section consisted of demographic questions 

for possible comparisons among groups of respondents.    

 

Conjoint Analysis 

Conjoint analysis is a multivariate statistical tool that is used for evaluating the relative 

importance that consumers place on product attributes when making purchase 

decisions and the tradeoffs that consumers make among the product attributes 

(Kneeshaw et al., 2004; Sorice et al., 2007; Teisl et al., 1996).  This tool helps to 

determine the importance level of product attributes to the consumer (Green & 

Srinkivasan, 1978; Desarbo et al., 1995).  Conjoint analysis is based on the concept 

that consumers determine the value of a product by combining the value of all the 

attributes making up the product. When consumers are comparing different product 

profiles they will react and tradeoffs will be made among the product features that are 

provided (Sorice et al., 2007).  Conjoint analysis typically addresses the main effects 

of the product attributes and not the interaction effects among the attributes (Holmes 

& Adamowicz, 2003; Louviere, 1988). Recent forest products literature has applied 

conjoint analysis in multiple studies (Aguilar & Cai, 2010; Aguilar & Vlosky, 2007; 
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Anderson & Hansen, 2004; Bigsby & Ozanne, 2004; Macias & Knowles, 2011; Roos 

& Hugosson, 2008; Wagner & Hansen, 2004).   

 

In a conjoint analysis, the factors (e.g., price, wood origin, certification) are 

considered the independent variables and the preference ratings or rankings from 

respondents are the dependent variables. The conjoint output displays the percentage 

of average importance for each factor, the utility scores or part-worth estimates that 

identify preferences for the factor levels (SPSS, 1999). Each respondent’s rating for 

the structural lumber scenarios were divided into utility scores for each factor level.  

The utility score represents the importance of each factor level in the respondent’s 

preferences for the given scenarios (SPSS, 1999).  The percentage of average 

importance indicates the extent that each attribute influences decisions. These 

percentages are standardized and computed by taking the range of utility scores for 

each factor then dividing by the range of utility scores for all factors.  However, these 

scores are not weights of the attributes and should be interpreted with caution (Green 

& Srinivasan, 1978). 

 

The conjoint analysis generates utility scores that can be utilized to predict the 

preferences for each of the possible scenarios in a study.  This is calculated by 

summing the utility scores of a scenario together with the constant: 

Total Utility = βConstant + βPrice + βWood Origin + βCertification 
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After the total utilities are calculated for all scenarios, the scenarios can be ranked 

from most preferred (highest total utility score) to the least preferred (lowest total 

utility score).  The utility scores are averaged across all buyers that responded and help 

explain the average preference of the nine scenarios.  The magnitude and sign 

(positive or negative) of the utility scores indicate the relative influence of each factor 

level on average preference.  A positive utility score indicates that the factor level was 

preferred and a negative utility score suggests the factor level to be less desirable.  

 

For the conjoint analysis scenario, respondents were presented with a hypothetical 

scenario that they were buying lumber to frame a 2,500 square foot, single-story 

house.  The lumber being purchased had three product factors: price, wood origin, and 

certification, with each factor having three levels. A brief description of factor levels 

was provided for each level of wood origin and certification (Table 1).  
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Table 1. Factors, levels and descriptions that were provided in the scenario of the 
conjoint section of the questionnaire. 
Factor Level Description 
Price   
 $13,500 -10% from base 
 $15,000 Base price 
 $16,500 +10% from base 
Wood Origin   
 Family Lumber processed from trees grown on family 

owned forestland 
 Corporate Lumber processed from trees grown on corporate 

owned forestland 
 Unknown Lumber processed from trees grown on forestland 

of unknown ownership 
Certification   
 FSC Ecolabel The lumber displays a Forest Stewardship 

Council (FSC) ecolabel indicating the product 
comes from a well-managed forest. 

 Other Ecolabel The lumber displays an ecolabel indicating the 
product comes from a well-managed forest 
(American Tree Farm System (ATFS), Canadian 
Standard Association (CSA), Programme for the 
Endorsement of Forest Certification (PEFC), 
Sustainable Forestry Initiative (SFI), etc.). 

 None No information regarding the forest management 
practices used for the product was provided. 

 
 

With three factors and three levels, 27 scenario combinations were possible (i.e., 33).  

Using the Statistical Package for the Social Sciences (SPSS) 10.0 Conjoint Software 

and an orthogonal fractional factorial experimental design, nine scenarios were 

produced to include in the questionnaire (Table 2).  Respondents were asked to rank 

the nine scenarios from 1 (most preferred) through 9 (least preferred).  The 18 

scenarios that were not provided in the questionnaire can be then estimated using the 
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constant and utility scores of each of the factor levels.  With the constant and utility 

scores, all 27 possible scenarios can be ranked based on respondent preferences.   

 

Table 2. Structural lumber scenarios as presented in the questionnaire. 
Scenario Price Wood Origin Certification 
1 $13,500 Unknown None 
2 $16,500 Corporate None 
3 $13,500 Family FSC Ecolabel 
4 $15,000 Family None 
5 $15,000 Corporate FSC Ecolabel 
6 $13,500 Corporate Other Ecolabel 
7 $15,000 Unknown Other Ecolabel 
8 $16,500 Unknown FSC Ecolabel 
9 $16,500 Family Other Ecolabel 
 

 

Demographic Measurements 

Demographic characteristics were collected from respondents.  Demographic 

characteristics, included respondent gender, age, occupation, education, household 

income, zip code, and if they owned forestland.  Characteristics were operationalized 

using categorical answer selections and open ended questions (Table 3). This data was 

collected to allow comparison among any groups of respondents.   
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Table 3. Operationalization of demographic characteristics for the questionnaire that 
was administered to consumers. 
Do you own forestland?(check one) 
   Yes  No     
 
What is your occupation?   ____________ 
 
What is your zip code? ____________ 
 
Please indicate your gender. (check one) 
   Male  Female     

Please indicate your age. (check one) 
   18-25  26-35  36-45  46-55  56-65  65+ 

What is the highest level of formal education you have completed?  (check one) 
   Less than high school 

diploma 
 High school diploma  2-year associates 

degree / trade school 

   4-year college degree  Advanced degree 
beyond 4-year degree 

 

 
Which of the following categories best describes your current approximate annual 
household income? (check one) 
   Less than $20,000  $20,000 - $34,999  $35,000 - $49,999 
   $50,000 - $74,999  $75,000 - $99,999  $100,000 - $149,999 
   $150,000 - $199,999  $200,000 or more  
 

  

Questionnaire Pretesting 

The questionnaire was pretested to identify any ambiguous or troublesome questions.  

The initial questionnaire was pretested on four members of academia and two 

professionals from a family owned forest company.  Minor modifications were made 

prior to printing the finalized questionnaire that was used at the Oregon State Fair.   
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Pilot Study 

A pilot study was conducted at the Benton County Fair in Corvallis, Oregon in August 

2010.  A convenience sample of fairgoers were intercepted and asked to complete the 

questionnaire.  A total of 371 questionnaires were filled out over a four day period 

(Wednesday through Saturday).  An analysis was completed on the survey results (see 

Appendix C).  The pilot study was used to test the questionnaire and analysis prior to 

the data being collected from fairgoers at the Oregon State Fair, but was not included 

in sample. 

 

Cluster Analysis 

Consumer responses were also analyzed using a cluster analysis to estimate groups of 

consumers with similar utility scores.  Market segmentation with clustering of utility 

scores generated from a conjoint analysis can be used to understand tradeoffs between 

product attributes for different groups (Desarbo et al., 1995; Wagner & Hansen, 2004).  

Cluster analysis identifies groups of consumers who prefer similar product attributes. 

To perform the cluster analysis, first the utility scores for each consumer were 

produced and then a K-means cluster analysis was conducted. K-means cluster 

analysis is a non-hierarchical cluster analysis that only provides one solution for the 

number of clusters that were identified by the researcher (Romesburg, 1990).   
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Study 2: Specifiers and Industrial Customers 

Sample 

The target population for this part of the study was Oregon specifiers and industrial 

customers.  Specifiers and industrial customers were classified as architects and 

contractors/home builders.  Data were obtained from a mail survey sent to specifiers 

and industrial customers in Oregon.  Standard Industrial Classification (SIC) codes 

were used to designate these professions to create a mailing list.  A mailing list was 

purchased from All Media Inc., a mailing list broker. In addition to the list, Oregon 

architect information supplied by a previously purchased mailing list (2010) from Data 

USA was added. Lists were combined and any duplicates were removed.  Combining 

the mailing list provided a sample frame of 3,554 architects and 

contractors/homebuilders.  From this, a sample of 2,174 architects and 

contractors/homebuilders were selected using systematic random sampling.  This 

sampling approach randomly selected the first industrial customer and/or specifier 

from the sample frame list, and then others are selected systematically based on a set 

interval that was established for the study, until the desired sample size is obtained 

(Vaske, 2008).   
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Questionnaire Development 

This questionnaire was organized in two main sections.  First, participants were given 

the same purchasing scenario and conjoint analysis section as seen in the consumer 

questionnaire.   The second section consisted of green building project, firm 

characteristic and demographic questions for possible comparisons among groups of 

specifier and industrial customer respondents.    

 

Conjoint Analysis 

The scenario section of the mail survey was identical to the consumer’s conjoint 

scenario.  Since no changes were made to the conjoint scenario for the two study 

groups, a comparison could be made between the buyer groups.   

 

Firm and Demographic Measurements 

Data was also collected from respondents regarding their firm’s participation in green 

building projects.  Green building projects data included whether the firm had 

participated in LEED projects and/or National Green Building Standard 

(NAHBGreen) projects, and if so, how many.  Firm characteristic data included 

respondents profession, number of employees, and total billings/income for 2009.  

Characteristics were operationalized using categorical answer selections and open 

ended questions (Table 4). 
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Table 4. Operationalization of firm and demographic characteristics for the 
questionnaire that was administered to specifiers and industrial customers. 
Firm Characteristics 
Please indicate your profession. (check one) 
   Architect  Interior Designer �Contractor 
   Home builder  Other: ___________  
 
How many years have you been practicing? ________ years 
 
Please indicate total billings/income for your firm for 2009.  (check one) 
   Less than $250,000  $250,000-$999,999   $1,000,000-$9,999,999 
   $10,000,000 or more   
 
How many employees are with your firm? (check one) 
   1-19  20-49  50-99 
   100-249  250-499  500-999 
   1,000+   
 
Demographic Characteristics 
Please indicate your gender.  (check one)  
   Male  Female  Other 
 
Please indicate your age.  (check one)  
   18-25  26-35  36-45 
   46-55  56-65  65+ 
 
What is the highest level of formal education you have completed?  (check one) 
   Less than high 

school diploma 
 High school diploma
  

 2-year associates 
degree / trade school 

   4-year college 
degree 

 Advanced degree 
beyond 4-year degree 

 

 
 

Questionnaire Pretesting 

The questionnaire was pretested to identify any ambiguous or troublesome questions.  

The initial questionnaire was pretested on a group that consisted of six professionals 

from a government agency and academia.  Only minor modifications were required.   
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Mail Survey Administration 

The mail survey followed a modified Tailored Design Method (Dillman, 2000).  A 

personalized cover letter (Appendix D) with a three-page questionnaire (Appendix F) 

and prepaid postage return envelope were mailed to the target respondents.  A second 

cover letter (Appendix E) with identical questionnaire was sent to non-respondents 

two weeks after the initial mailing date.   Data was collected in the late summer of 

2010. A total of 2,147 questionnaires were mailed to target respondents and 383 were 

non-deliverable.  A total of 492 questionnaires were returned, but only 360 had 

correctly filled out the conjoint section.  After accounting for non-deliverable 

questionnaires, the adjusted response rate was approximately 20% (360 usable 

returned/(2174 sent – 383 nondeliverable)).    

 

Nonresponse Bias 

To test for the presence of nonresponse bias in this study, responses of first wave 

(early) respondents were compared to the responses of second wave (late) 

respondents. This method assumes that late respondents are more similar to 

nonrespondents than early respondents (Armstrong & Overton, 1977).  There were a 

total of 268 early respondents and 92 late respondents.  Nine attributes were selected 

and analyzed using likelihood ratio chi-square statistics.  The likelihood ratio chi-

square statistics revealed no statistically significant differences between early and late 

respondents for all nine attributes, suggesting that non-response bias was not a 

significant issue in this study.   
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RESULTS 

Since this project was administered in two studies, the results will be presented for 

both studies.  First, results from study one regarding consumers will be presented, 

followed by results from study two that focused on specifiers and industrial customers.   

 

Study 1: Consumers 

Consumer respondent characteristics are presented in Table 5.  The consumers who 

participated in this study were 56% male and 44% female.  The majority of 

respondents were between the ages of 36 and 65 years old.  The age group with the 

highest number of respondents was 46-55 years old (22%), followed by 56-65 years 

old (20%), and then 36-45 years old (19%).    Approximately three quarters of the 

respondents had at least some type of college degree.  A 4-year college degree (29%) 

and a 2-year associate degree (29%) were the education categories with the most 

respondents, followed by a high school diploma (24%), and then an advanced degree 

(16%).  Only 2% of respondents had less than a high school diploma.  The majority of 

respondents had a household income of $50,000-$74,999 (25%) and only 11% owned 

forestland.   

 

These respondent characteristics are similar to the characteristics of the population of 

Oregon in 2010, with the exception of education (see Appendix G). When examining 

the level of education attained by the estimated population of Oregon (over the age of 

18 years old), approximately half of the population has only a high school diploma 
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(U.S. Census Bureau, 2010a). Approximately three quarters of respondents from this 

study had at least have some type of college degree, thus the sample in this study had 

higher education levels than the average population of Oregon.   

 

Table 5. Frequencies for respondent characteristics of consumers. 
 Frequency 
Survey Itema Percent Count 
Gender   
     Male 56 268 
     Female 44 213 
Age   
     18-25 7 36 
     26-35 14 68 
     36-45 19 91 
     46-55 22 106 
     56-65 20 97 
     65+ 18 86 
Education   
     Less than high school diploma 2 8 
     High school diploma 24 117 
     2-year associate degree 29 139 
     4-year college degree 29 139 
     Advance degree 16 79 
Household Income   
     Less than $20,000 7 30 
     $20,000 - $34,999 10 47 
     $35,000 - $49,999 16 75 
     $50,000 - $74,999 25 116 
     $75,000 - $99,999 20 93 
     $100,000 - $149,999 16 76 
     $150,000 - $199,999 3 13 
     $200,000 or more 3 13 
Own Forestland   
     Yes 11 52 
     No 89 431 
a) All variables listed contained missing data.   
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Preferences Based on Conjoint Scenario 

The conjoint analysis was conducted for all respondents.  The utility scores for each 

factor level are shown in Table 6, along with the average importance for each factor 

(price, wood origin, and certification).   Wood origin was shown to be the most 

important factor (37%) to consumers who participated in this study.  The factor that 

was shown as the second most important was price (32%) followed by environmental 

certification (31%).  These findings suggest that consumers who participated in this 

study believed product origin and price were more important than environmental 

certification when making a wood product purchase decision.   

 

Table 6. Utility scores and average importance of the nine softwood lumber scenarios 
provided to respondents for consumers. 
Factors Utility Score Average Importancea 
Price  32.38% 
     $13,500  1.013  
     $15,000  0.043  
     $16,500 -1.057  
Wood Origin  36.63% 
     Family  1.354  
     Corporate -0.171  
     Unknown -1.183  
Certification  30.99% 
     FSC Ecolabel  0.897  
     Other Ecolabel  0.328  
     None -1.225  
Constant  5.000  
     Goodness of fitb   
     Pearson’s R  1.000  
     Kendall’s tau  1.000  
a)  Average relative importance of the factors total 100% 
b)  Goodness-of-fit statistics valid at p<0.001(Pearson’s R and Kendall’s tau) 
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Examining the utility scores for price, the lowest price had the highest utility score and 

the highest price had the lowest utility score.  This was expected because utility scores 

show that respondents would prefer a lower price over a higher price of a product.  For 

wood origin, “family” received the highest utility score and “unknown” received the 

lowest utility score.  The “corporate” and “unknown” wood origin levels both received 

negative utility scores.  “FSC ecolabel” received the highest utility score for the 

certification factor and “none” obtained the lowest score.   

 

A total utility was calculated for all 27 possible scenarios for this study.  All possible 

combinations were then ranked from most preferred (highest total utility score) to least 

(lowest total utility score) and are listed in Table 7.  Of the top 10 preferred scenarios, 

the lowest price was seen in six of the top 10.  The “family” wood origin level was 

also seen in six of the top 10 preferred scenarios.  In the top 10 preferred scenarios, the 

“FSC ecolabel” or “other ecolabel” were seen in nine.   The four scenarios in the top 

10 that did not include the most preferred price (the lowest price, $13,500) contained 

“family” as preferred origin and/or some type of ecolabel (“FSC ecolabel” or “other 

ecolabel”) for preferred certification.  This shows that respondents expressed a 

willingness to pay a higher price for a product that originated from family owned 

forestland and/or has environmental certification.  These findings showed support for 

Hypothesis 1 that stated consumers will exhibit a preference for wood products 

originating from a family forest over wood products from a corporate or unknown 

origin.  These results also supported Hypothesis 3, which stated that consumers prefer 
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wood products with some type of environmental certification over wood products with 

no environmental certification.   

 

Table 7. Total utilities and rankings for all combinations and scenarios of softwood 
lumber from most (1) to least (27) preferred. 
Price Wood Origin Certification Total Utility Rank 
$13,500 Family FSC Ecolabel 8.2640a 1 
$13,500 Family Other Ecolabel 7.6953 2 
$15,000 Family FSC Ecolabel 7.2940 3 
$13,500 Corporate FSC Ecolabel 6.7393 4 
$15,000 Family Other Ecolabel 6.7253 5 
$16,500 Family FSC Ecolabel 6.1940 6 
$13,500 Corporate Other Ecolabel 6.1706a 7 
$13,500 Family None 6.1426 8 
$15,000 Corporate FSC Ecolabel 5.7693a 9 
$13,500 Unknown FSC Ecolabel 5.7267 10 
$16,500 Family Other Ecolabel 5.6253 11 
$15,000 Corporate Other Ecolabel 5.2006 12 
$15,000 Family None 5.1726a 13 
$13,500 Unknown Other Ecolabel 5.1580a 14 
$15,000 Unknown FSC Ecolabel 4.7567 15 
$16,500 Corporate FSC Ecolabel 4.6693a 16 
$13,500 Corporate None 4.6179 17 
$15,000 Unknown Other Ecolabel 4.1880a 18 
$16,500 Corporate Other Ecolabel 4.1006 19 
$16,500 Family None 4.0726 20 
$16,500 Unknown FSC Ecolabel 3.6567a 21 
$15,000 Corporate None 3.6479 22 
$13,500 Unknown None 3.6053 23 
$16,500 Unknown Other Ecolabel 3.0880 24 
$15,000 Unknown None 2.6353 25 
$16,500 Corporate  None 2.5479 26 
$16,500 Unknown None  1.5353 27 
a) Scenarios presented in the survey. 
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Cluster Analysis 

The responses of the consumers who participated in this study were also analyzed 

using a cluster analysis that classified them into smaller, more homogenous groups 

based on patterns seen in their utility scores.  Cluster analyses were conducted for two- 

to five-group clusters (Appendix H). The four-group cluster provided the best fit for 

the data (Table 8).   These four groups were compared in terms of their utility scores 

for the product factor levels.  Each of the clusters were given a name that was 

representative of the characteristics of the cluster.  Cluster one was referred to as the 

“certification” cluster, cluster two the “price” cluster, cluster three the “family origin” 

cluster, and cluster four is referred to as the “mixed” cluster. 

 

The “certification”, “price,” and “family origin” clusters were similar in number of 

consumers and each cluster had one distinct high utility score on which the cluster 

focused.  The “certification” (n=167) consumers’ highest utility score was for “FSC 

Ecolabel” under the certification factor.  The lowest price factor attained the highest 

utility scores for the “price” cluster (n = 150).  The “family origin” cluster (n = 152) 

had “family” wood origin as its highest utility score factor level.  Cluster four, the 

“mixed” cluster, (n = 31) was the smallest group (this group of consumers was also 

present in the three- and five-group cluster).  The “mixed” consumers did not have a 

distinguishing factor level on which the group focused.  This group of consumers 

preferred a higher price, “corporate” wood origin, and either “other ecolabel” or 

“none” for certification.  
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Table 8. Estimated group utility scores and number of consumers for the four cluster 
groups. 
 Cluster Numberaand Name 
Factor 1 

“Certification” 
2 

“Price” 
3 

“Family Origin” 
4 

“Mixed” 
Price     
     $13,500  0.57  2.58  0.37 -0.99 
     $15,000 -0.16  0.12  0.11  0.44 
     $16,500 -0.41 -2.69 -0.48  0.55 
Origin     
     Family  1.00  0.68  2.79 -0.53 
     Corporate  0.25 -0.13 -0.86  0.70 
     Unknown -1.25 -0.55 -1.94 -0.17 
Certification     
     FSC Ecolabel  1.93  0.33  0.57 -0.33 
     Other Ecolabel  0.77 -0.30  0.22  0.24 
     None -2.70 -0.30 -0.78  0.10 
a. Cell entries are utility scores. The magnitude and sign (positive or negative) of the 
utility scores indicate the relative influence of each factor level on average preference 
(positive is preferred, negative is less desirable).  Cluster 1 (n = 167), cluster 2 (n = 150), 
cluster 3 (n= 152), and cluster 4 (n = 31). 

 

Study 2: Specifiers and Industrial Customers 

Green building projects, firm characteristics, and respondent characteristics are 

presented in Table 9.  The majority of respondents were contractors/homebuilders 

(52%), followed by architects (39%).  Approximately one-third (34%) of respondents 

had participated in LEED projects, but only 13% of respondents participated in 

NAHBGreen projects. The majority of firms had a total billing/income in 2009 of less 

than $1 million (78%).  Almost all firms (90%) employed fewer than 20 employees.  

Respondents were mostly male (93%), between the ages of 46 and 65 (66%), and had 

a four year college degree (35%) or advanced degree (36%).  The average number of 
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years that respondents had been practicing in their profession was 25 years, but this 

ranged from 1 year up to 63 years.   
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Table 9. Frequencies for green building projects, firm characteristics, and respondent 
characteristics of specifiers and industrial customers. 
 
 

Frequency 

Survey Itema Percent Count 
Profession   
     Architects 39 140 
     Contractors/Homebuilders 52 184 

Otherb 9 33 
Participate in LEED Projects   
     Yes 34 116 
     No 66 224 
Participate in NAHBGreen Projects   
     Yes 13 43 
     No 87 291 
Total Billing/Income   
     Less than $250,000 48 167 
     $250,000- $999,999 30 103 
     $1 million- $9,999,999 16 54 
     $10 million or more 6 19 
Number of Employees   
     1-19 90 312 
     20-49 5 18 
     50-99 3 9 
     100+ 2 7 
Gender   
     Male 93 326 
     Female 7 25 
Age   
     26-35 6 20 
     36-45 16 56 
     46-55 34 118 
     56-65 32 115 
     65+ 12 43 
Education   
     Less than high school diploma <1 1 
     High school diploma 17 61 
     2-year associate degree 12 41 
     4-year college degree 35 124 
     Advance degree 36 129 
a) All variables listed contained missing data.  
b) Other professions included: interior designer, general contractor/developer, construction, 
electrical contractor, retired, finish carpenter, and restoration construction. 
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Preferences Based on Conjoint Scenario 

Conjoint analysis was first conducted for all respondents as a single group.  The 

average utility scores for each of the factor levels are shown in Table 10.  The average 

importance for each factor included in the conjoint analysis are shown in Table 10.  

Price was shown to be the most important factor (51%) followed by certification 

(26%) and wood origin (23%).  These results suggest that specifiers and industrial 

customers believe that price is much more important than environmental certification 

and product origin when making a wood product purchase decision.   

 
 
Table 10. Utility scores and average importance of the nine softwood lumber scenarios 
provided to respondents. 
Factors Utility Score Average Importancea 
Price  50.92% 
     $13,500  2.004  
     $15,000  0.134   
     $16,500 -2.138  
Wood Origin  23.48% 
     Family  0.920  
     Corporate -0.123  
     Unknown -0.797  
Certification  25.60% 
     FSC Ecolabel  0.880  
     Other Ecolabel  0.228  
     None -1.109  
Constant  5.000  
     Goodness of fitb   
     Pearson’s R 1.000  
     Kendall’s tau 1.000  
a)  Average relative importance of the factors total 100% 
b)  Goodness-of-fit statistics valid at p<0.001(Pearson’s R) and p=0.001 (Kendall’s tau) 
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For price, the lowest price level had the highest utility score and the highest price level 

received the lowest score.  For wood origin, “family” received the highest utility score 

and “other” received the lowest.  “FSC ecolabel” received the highest utility score for 

the certification factor and “none” obtained the lowest score.  A total utility was 

calculated for all 27 possible scenarios.  All scenarios were then ranked from most 

preferred to least (Table 11). Of the top 10 preferred scenarios, the lowest price level 

was seen in seven of the top 10.  The two scenarios in the top 10 that did not include 

the most preferred price ($13,500) both contained “family” as preferred wood origin 

and either “FSC ecolabel” or “other ecolabel” for preferred certification.  The other 

top 10 scenario that did not include the most preferred price contained “corporate” as 

preferred wood origin and “other ecolabel” for preferred certification.  Thus, 

respondents expressed a willingness to pay a higher price if the product was from a 

family or known wood origin and contained some type of certification label.  The 

findings showed support for Hypothesis 2, which stated that respondents would prefer 

family origin wood products compared to corporate or unknown wood product origin. 

Also, the results from this analysis also supported Hypothesis 4, which stated that 

Oregon specifiers and industrial customers preferred some type of environmental 

certification of wood products over no environmental certification of wood products.   
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Table 11.  Total utilities and rankings for all combinations and scenarios of softwood 
lumber from most (1) to least (27) preferred. 
Price Wood Origin Certification Total Utility Rank 
$13,500 Family FSC Ecolabel 8.8043a 1 
$13,500 Family Other Ecolabel 8.1522 2 
$13,500 Corporate FSC Ecolabel 7.7608 3 
$13,500 Corporate Other Ecolabel 7.1087a 4 
$13,500 Unknown FSC Ecolabel 7.0869 5 
$15,000 Family FSC Ecolabel 6.9348 6 
$13,500 Family None 6.8152 7 
$13,500 Unknown Other Ecolabel 6.4348a 8 
$15,000 Family Other Ecolabel 6.2827 9 
$15,000 Corporate FSC Ecolabel 5.8913a 10 
$13,500 Corporate None 5.7717 11 
$15,000 Corporate Other Ecolabel 5.2392 12 
$15,000 Unknown FSC Ecolabel 5.2174 13 
$13,500 Unknown None 5.0978 14 
$15,000 Family None 4.9457a 15 
$16,500 Family FSC Ecolabel 4.6630 16 
$15,000 Unknown Other 4.5653a 17 
$16,500 Family Other 4.0109 18 
$15,000 Corporate None 3.9022 19 
$16,500 Corporate FSC Ecolabel 3.6195a 20 
$15,000 Unknown None 3.2283 21 
$16,500 Corporate Other Ecolabel 2.9674 22 
$16,500 Unknown FSC Ecolabel 2.9456a 23 
$16,500 Family None 2.6739 24 
$16,500 Unknown Other Ecolabel 2.2935 25 
$16,500 Corporate None 1.6304a 26 
$16,500 Unknown None  0.9565 27 
a) Scenarios presented in the survey. 

 

Professional Preferences 

The conjoint analysis was then conducted separately for the two profession groups: 

architects and contractors/homebuilders (Table 12). Analysis was not conducted for 

the other profession group because of the small number of respondents (n=33).  Price 

was considered the most important factor for both groups (architects 41%, 
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contractors/homebuilders 60%).  The architects group selected certification (34%) as 

the second most important factor and wood origin (25%) as the least important factor.  

The contractors/homebuilders group selected wood origin (22%) as second most 

important factor followed by certification (18%) as the third.     
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Table 12. Average importance of the nine softwood lumber scenarios by cluster 
groups based on profession. 

 

Factors Utility score Average Importancea 
Architects   
Price  41.11% 
     $13,500  1.624  
     $15,000  0.131  
     $16,500 -1.755  
Wood Origin  24.96% 
     Family  0.886  
     Corporate -0.014  
     Unknown -0.871  
Certification  33.93% 
     FSC Ecolabel  1.181  
     Other Ecolabel  0.367  
     None -1.548  
Constant  5.000  
     Goodness of fitb   
     Pearson’s R  1.000  
     Kendall’s tau  0.986  
Contractors/Homebuilders   
Price  60.10% 
     $13,500  2.211  
     $15,000  0.138  
     $16,500 -2.349  
Wood Origin  21.56% 
     Family  0.843  
     Corporate -0.090  
     Unknown -.0753  
Certification  18.35% 
     FSC Ecolabel  0.592  
     Other Ecolabel  0.231  
     None -0.822  
Constant  4.997  
     Goodness of fitb   
     Pearson’s R  1.000  
     Kendall’s tau  1.000  
a)  Average relative importance of the factors total 100% 
b)  Goodness-of-fit statistics valid at p<0.001(Pearson’s R) and p=0.001 (Kendall’s tau) 
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Green Building Project Preferences 

Respondents were also analyzed in two groups based on firm participation in green 

building projects (LEED and/or NAHBGreen) and those who do not.  If a 

respondent’s firm participated in either a LEED or NAHBGreen project, they were 

classified under the green building projects group. Firms participating in both green 

building rating systems for projects were only counted once in the green building 

projects group.  Of the respondents, 137 have participated in green building projects 

and 201 have not.  There were 20 respondents that did not know if their firm 

participated in green building projects and two questionnaires contained missing data.  

Responses with missing data and “don’t know” answers were not included in this 

additional analysis. Thus, of the total respondents, 41% have participated in green 

building projects.   

 

Over half of respondents that participated in green building projects were architects 

(55%).  The majority of respondents who did not participate in green building projects 

are contractors/homebuilders (61%) (Table 13). A conjoint analysis was performed on 

both groups individually.  This analysis showed the average importance of the factors 

differing between the groups (Table 14).    
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Table 13. Frequencies of professions for the two green building groups. 
 Green Buildinga Non Green Building  
Survey Item  Frequency Percent Frequency Percent 
Profession     
     Architects 75 55 60 30 
     Contractors/Homebuilders 49 36 122 61 
     Other 12 9 18 9 
a) Variable contained missing data.     
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Table 14. Utility scores and average importance of the nine softwood lumber scenarios 
by green building project groups. 
Factors Utility score Average Importancea 
Green building projects   
Price  45.14% 
     $13,500  1.781  
     $15,000  0.144  
     $16,500 -1.925  
Wood Origin  23.15% 
     Family  0.813  
     Corporate -0.034  
     Unknown -0.779  
Certification  31.71% 
     FSC Ecolabel  1.061  
     Other Ecolabel  0.260  
     None -1.321  
Constant  5.000  
     Goodness of fitb   
     Pearson’s R  1.000  
     Kendall’s tau  1.000  
Non green building projects   
Price  55.51% 
     $13,500  2.211  
     $15,000  0.134  
     $16,500 -2.345  
Wood Origin  23.18% 
     Family  0.846  
     Corporate -0.095  
     Unknown -0.751  
Certification  21.31% 
     FSC Ecolabel  0.597  
     Other Ecolabel  0.231  
     None -0.828  
Constant  5.000  
     Goodness of fitb   
     Pearson’s R  1.000  
     Kendall’s tau  1.000  
a)  Average relative importance of the factors total 100% 
b)  Goodness-of-fit statistics valid at p<0.001(Pearson’s R) and p=0.001 (Kendall’s tau) 
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Both groups considered price to be the most important factor regarding their purchase 

decisions.  Certification was the second most important factor (32%) for the green 

building group, followed by wood origin (23%).  For the non-green building projects 

group, the second most important factor for purchase decisions was wood origin 

(23%) followed closely by certification (21%).  The wood origin importance 

percentage remained similar for both groups.  Certification had a higher importance 

for purchase decisions for the green building projects group compared to the non-

green building projects group. Certification was the least important factor for the non 

green building project group. This showed support for Hypothesis 5, which stated that 

specifiers and industrial customers who participate in green building (LEED and/or 

NAHBGreen) projects will prefer wood products with environmental certification 

compared to non-environmental certified products.   

 

DISCUSSION 

 

Study 1: Consumers 

Wood origin was the most important product attribute for Oregon consumers who 

participated in this study when determining purchase decisions for structural lumber.  

Price and environmental certification were equally important, although not as 

important as wood origin.  Overall, the three product attributes were similar based on 

average importance (31%-37%).  Similar results regarding importance of product 

origin for consumers making purchase decisions were found in studies that focused on 
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country of origin and state/region of origin (Bigsby & Ozanne, 2004; Donovan & 

Nicholls, 2003; Teas & Agarwal, 2000).  The three least preferred factor levels (those 

containing the largest negative utility score) were the highest price level, “unknown” 

wood origin, and “none” certification. 

 

Overall, consumers in this study preferred low prices, family wood origin, and some 

type of environmental certification when making purchase decisions.  Wood products 

originating from “family” forestlands were the preferred wood origin by consumers in 

this study and were seen to have a higher preference than a low price.  This preference 

may provide an opportunity to market wood products that originate from family 

forestlands to consumers.  

 

After consumers in this study were examined as a whole, they were also clustered into 

four groups based on their utility scores. Of the four clusters of consumers who 

participated in this study, three of the groups tended to focus on one product attribute 

level, whether it was certification, price or family origin.  The group that focused on 

the wood origin level shows support for a group of consumers that may want to know 

origin of a product, specifically family origin, when making a purchasing decision.   

 

Study 2: Specifiers and Industrial Customers 

Price was the most important product attribute for industrial customers and specifiers 

in Oregon when determining purchase decisions for structural lumber.  Wood origin 
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and forest certification showed similar importance levels though not as important as 

price. These findings were similar to previous studies conducted in the wood products 

sector regarding price (Knowles et al., 2011) and certification (Anderson & Hansen, 

2004; Macias & Knowles, 2011; Wagner & Hansen, 2004).  The three least preferred 

factor levels (those containing the largest negative utility score) were the highest price 

level, “unknown” wood origin, and “none” certification.  Inclusion of any of these 

factor levels in a scenario caused the overall preference of that scenario to decrease.   

 

Overall, respondents preferred low prices, family wood origin, and some type of 

certification when making purchase decisions.  Since “family” wood product origin 

was shown to be the most preferred wood origin factor level, again an opportunity for 

family forest owners to market wood products with a family origin may be available.  

The results also indicated that Oregon industrial customers and specifiers prefer some 

type of environmental certification of wood products over no environmental 

certification.   

 

These respondents were also examined based on their profession (architects and 

contractors/home builders).  Both professional groups considered price to be the most 

important factor. However, there was no consensus regarding wood origin and 

environmental certification.  Architect respondents listed certification as the second 

most important factor and wood origin as the least.  Architects also had a 9% higher 

importance for environmental certification over wood origin.  The contractors/home 
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builders group was the opposite of the architect group for these two factors.  

Contractors/home builders showed a 4% higher importance for the wood origin factor 

over the environmental certification factor.   

 

When respondents were separated based on participation in green building projects, 

the results show that all respondents prefer environmental certification of wood 

products compared to non certified wood products.  However, respondents who 

participate in green building projects consider environmental certification of wood 

products to be more important than wood origin, and non-participants considered 

wood origin to be more important than environmental certification.  This was expected 

given that professionals participating in green building rating systems may have an 

opportunity to obtain points when certified wood products are utilized.  The group 

classified as non green building projects showed a slightly (2%) higher importance 

percentage for wood origin than certification.    

 

Wood origin is shown to be at least as important as environmental certification.  In 

addition, wood origin is shown to have a higher importance than environmental 

certification to some specifiers and industrial customers.  Given that certification is 

already being successfully used as a marketing tool for some wood products, there 

may be an additional opportunity to market wood products with “family” wood origin 

to this buyer group.   
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Buyer Groups 

Both buyer groups (consumers, specifiers and industrial customers), overall preferred 

low prices, family wood origin and some type of certification when making 

purchasing decisions regarding wood products.  However, these buyer groups were not 

in consensus of the importance of the different product attributes.  Consumers who 

participated in this study showed wood origin having the highest importance 

percentage, where specifiers and industrial customers showed wood origin as their 

least important product attribute in terms of average importance percentage.  

 

When building homes, consumers tend to hire a architect or contractor/homebuilder to 

assist in the building process.  Specifiers and industrial customers have a large 

influence on the selection of products that are presented to the consumer (Damery & 

Fissette, 2001).  Since specifiers and industrial customers have this influence over 

product selection, it is important to examine consumer preferences for product 

attributes.  Results from this study show that there may be a group of consumers who 

are willing to purchase products with a “family” origin label, however if this group of 

consumers is relying on advice from specifiers and industrial customers, this product 

attribute may not be made available to them.   

 

Managerial Implications 

Study results showed that “family” wood origin was a preferred wood origin for wood 

products, specifically structural lumber.  With family forestlands being a large part of 
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forestlands in Oregon, family forest owners may be able to sell their products with a 

“family” wood origin label to buyer groups.  For this to occur, there would need to be 

a certification system implemented so these wood products could be verified, possibly 

from a third party, that they originated from family forestland.   

 

Environmental certification programs and eco-labels have been a successful marketing 

tool for wood products; a similar system could be implemented for “family” wood 

origin.  Similar to environmental certification programs, such as FSC, a tracking 

system would need to be created to track wood products through the manufacturing 

process.  The idea behind a “family” wood origin label would be to bring value to 

family forestlands.  This labeling system may work for family forestlands with larger 

parcels, but it may work for smaller parcel sizes of family forestlands as well.   

 

Limitations 

As with any study, limitations exist. The complexity of the questionnaire could have 

caused a decrease in responses.  Utilization of a conjoint analysis in the questionnaire 

reduces the number usable questionnaires.  A reason for this reduction in usable 

responses is that the conjoint scenario was not filled out correctly, whether it was 

ranking 1 through 9 (only using each number once), not ranking all nine conjoint 

scenarios, or just skipping the conjoint section of the questionnaire altogether.  Of the 

questionnaires filled out by consumers at the State Fair in Oregon, 40 were unusable 

based on conjoint analysis responses and 24 were filled out by non Oregon residents, 



 

 

57 
thus 64 responses were unusable.  Of the questionnaires returned by the original 

specifiers and industrial customers, 132 were unusable based on conjoint analysis 

responses.   Also, results of conjoint analysis may not necessarily reflect real world 

purchase decisions.   

 

This study only focused on a sample of Oregon consumers, and specifiers and 

industrial customers who responded, thus results may not be representative of Oregon 

as a whole. Except for education level, consumers who participated in this study were 

similar to the population of Oregon in 2010 based on demographic characteristics 

obtained for this study.  Consumer respondents tended to have a higher education 

(74% had some level of a college degree) then Oregon’s population (52% only had a 

high school diploma).  This difference in education is the result of using a 

nonprobability sampling method, convenience sampling.  

 

Consumers who participated in this study could have simply guessed on the conjoint 

scenario part of the questionnaire because they did not care about the topic area and/or 

had little knowledge regarding wood products.  This could have been a reason why 

consumers showed a preference for wood origin over price and environmental 

certification.    
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The last major limitation of this study was the time frame in which data collection 

occurred.  The economic recession that the country has faced may have influenced 

responses.  More focus may have been put on price due to the recession. 

 

Further Research 

Further research is needed regarding both buyer groups to obtain a better 

understanding of origin (especially family) of wood products in today’s society.  The 

relevance of wood products originating from family owned forestland to consumers 

with a larger sample size and sampling method would be beneficial to gain more 

insight, thus further examination needs to occur.  The sample of consumers in this 

study was limited due to the use of convenience sampling at one location.  Data should 

be collected from consumers in other locations throughout Oregon to provide better 

information regarding Oregon consumers. 

 

Further data should be collected from both buyer groups throughout the US and 

possibly other countries to obtain a better understanding of wood origin, specifically 

the importance of “family” wood origin.  Oregon, in general, tends to be focused more 

on products that are sustainably managed and locally grown.  Groups of buyers in 

other states, most likely outside the Pacific Northwest region, may prefer different 

product features then Oregon buyers.   
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In addition to collecting more data regarding wood origin, further research should be 

conducted examining the acceptance of a “family” origin label for wood products.  

Environmental certification programs provide buyers with information about products 

being sustainably managed.  The possibility of labeling a product with “family” origin 

on a label may provide a niche market for family forestland owners to market their 

products to specific buyer groups.  To track wood products originating from family 

forestland, a certification system would need to be implemented, along with a method 

of tracking products throughout the manufacturing process.  Testing of a “family” 

wood origin label may be possible with a larger family business who own forestland, 

such as Starker Forests and Roseburg Forest Products.   
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APPENDICES 

Appendix A. Standardized Script 

Hi. My name is ____________ and I am a graduate student at OSU. We are doing 
research to understand relevance of family ownership for wood products. Your 
response is essential to the completion of my thesis!  Your answers will be kept 
confidential.  
 
Please read through the questions before answering.  Question one provides you 
with a scenario and three different features.  Each of the features has three different 
options.  Once you have read through the scenario and the different feature options 
please rank the alternatives from 1 being the one you most preferred to 9 being the 
one you least preferred.    
 
Thank you for taking the time to participate in our research study. 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Appendix B. Consumers Questionnaire 

 

 



 

 

 

 

 

 



 

 

 

Appendix C. Pilot Study Analysis 

Table 15. Frequencies for Benton County Fair respondents’ characteristics. 
 Frequency 
Survey Itema Percent Count 
Gender   
     Male 56 200 
     Female 44 159 
Age   
     18-25 13 45 
     26-35 18 64 
     36-45 17 61 
     46-55 24 86 
     56-65 18 66 
     65+ 10 36 
Education   
     Less than high school diploma 1 4 
     High school diploma 20 72 
     2-year associate degree 19 68 
     4-year college degree 33 118 
     Advance degree 27 99 
Household Income   
     Less than $20,000 13 45 
     $20,000 - $34,999 13 45 
     $35,000 - $49,999 13 46 
     $50,000 - $74,999 23 80 
     $75,000 - $99,999 19 66 
     $100,000 - $149,999 10 35 
     $150,000 - $199,999 4 14 
     $200,000 or more 5 19 
Own Forestland   
     Yes 18 64 
     No 82 298 
a) All variables listed contained missing data.   

 

 

 



 

 

 

Table 16. Utility scores and average importance of the nine softwood lumber 
scenarios provided to Benton County Fair respondents. 
Factors Utility Score Average Importancea 
Price  33.38% 
     $13,500  1.093  
     $15,000  0.019  
     $16,500 -1.111  
Wood Origin  36.32% 
     Family  1.397  
     Corporate -0.268  
     Unknown -1.129  
Certification  31.15% 
     FSC Ecolabel  0.857  
     Other Ecolabel  0.317  
     None -1.174  
Constant  5.000  
     Goodness of fitb   
     Pearson’s R 0.999  
     Kendall’s tau 1.000  
a)  Average relative importance of the factors total 100% 
b)  Goodness-of-fit statistics valid at p<0.001(Pearson’s R) and p=0.001 (Kendall’s tau) 

  



 

 

 

Appendix D. Specifiers and Industrial Customers Cover Letter- First Wave 

 

 



 

 

 

Appendix E. Specifiers and Industrial Customers Cover Letter- Second Wave 

 

 



 

 

 

Appendix F. Specifiers and Industrial Customers Questionnaire 

 

 



 

 

 

 

 
 



 

 

 

 

  



 

 

 

Appendix G. Demographic Characteristics for the Population of Oregon. 

Table 17. Demographic Characteristics for the population of Oregon in 2010. 
 Frequency 
Demographic Characteristics Percent Count 
Gendera   
     Male 49 1,896,002 
     Female 51 1,935,072 
Ageb   
18-24 12 358,778 
     25-34 18 542,144 
     35-44 17 499,525 
     45-54 18 539,075 
     55-64 17 509,566 
     65 and older 18 533,533 
Educationc   
     Less than high school diploma 12 291,105 
     High school diploma 52 1,318,570 
     2-year associate degree 8 205,235 
     4-year college degree 18 464,210 
     Advance degree 10 264,031 
Household Incomed   
     Less than $15,000 13 191,747 
     $15,000 - $34,999 23 341,590 
     $35,000 - $49,999 15 226,283 
     $50,000 - $74,999 20 292,712 
     $75,000 - $99,999 12 183,783 
     $100,000 - $149,999 11 167,928 
     $150,000 - $199,999 3 50,480 
     $200,000 or more 3 44,744 
a) Total population in Oregon in 2010 (3,831,074 people)   
b) Total number of people 18 years old and older in Oregon in 2010 (2,964,621 people) 
b) Estimate of the total number of people who were 25 years old or older in Oregon in 
2010 (2,543,151 people) 
c) Estimate of the total of households in Oregon in 2010 (1,499,267 households).   

 

(U.S. Census Bureau, 2010a; U.S. Census Bureau, 2010b) 

  



 

 

 

Appendix H. Cluster Analysis for Two-, Three- and Five-Group Clusters. 

Table18. Estimated group utility scores and number of consumers for two cluster 
groups. 
 Cluster Number 
Factor 1 2 
Price   
     $13,500  2.39  0.33 
     $15,000  0.10  0.01 
     $16,500 -2.49 -0.35 
Origin   
     Family  0.67  1.69 
     Corporate -0.15 -0.18 
     Unknown -0.52 -1.51 
Certification   
     FSC Ecolabel  0.22  1.23 
     Other Ecolabel -0.09  0.53 
     None -0.13 -1.76 
a. Cell entries are utility scores. The magnitude and sign (positive or negative) of the 
utility scores indicate the relative influence of each factor level on average preference 
(positive is preferred, negative is less desirable).  Cluster 1 (n = 165), and cluster 2 (n = 
335).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

Table 19. Estimated group utility scores and number of consumers for three cluster 
groups. 
 Cluster Number 
Factor 1 2 3 
Price    
     $13,500  2.49  0.47 -1.12 
     $15,000  0.09 -0.04  0.58 
     $16,500 -2.59 -0.44  0.54 
Origin    
     Family  0.78  1.85 -0.71 
     Corporate -0.24 -0.23  0.77 
     Unknown -0.54 -1.62 -0.06 
Certification    
     FSC Ecolabel  0.26  1.32 -0.13 
     Other Ecolabel -0.06  0.50  0.56 
     None -0.20 -1.83 -0.43 
a. Cell entries are utility scores. The magnitude and sign (positive or negative) of the 
utility scores indicate the relative influence of each factor level on average preference 
(positive is preferred, negative is less desirable).  Cluster 1 (n = 158), cluster 2 (n = 
311) and cluster 3 (n= 31). 
 
 
  



 

 

 

Table 20. Estimated group utility scores and number of consumers for five cluster 
groups. 
 Cluster Number 
Factor 1 2 3 4 5 
Price      
     $13,500 -1.24  2.67  0.58  0.56  0.08 
     $15,000  0.47  0.08 -0.17  0.07  0.26 
     $16,500  0.77 -2.76 -0.42 -0.64 -0.34 
Origin      
     Family -0.77  0.65  0.96  2.59  2.59 
     Corporate  0.64 -0.14  0.28  0.00 -2.15 
     Unknown  0.13 -0.52 -1.24 -2.59 -0.45 
Certification      
     FSC Ecolabel -0.35  0.31   1.96  0.56  0.67 
     Other Ecolabel  0.54  0.00   0.78  0.11  0.23 
     None -0.19 -0.31 -2.74 -0.67 -0.90 
a. Cell entries are utility scores. The magnitude and sign (positive or negative) of the 
utility scores indicate the relative influence of each factor level on average preference 
(positive is preferred, negative is less desirable).  Cluster 1 (n = 26), cluster 2 (n = 
141), cluster 3 (n = 158), cluster 4 (n = 116), and cluster 5 (n = 59). 
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