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a b s t r a c t
In the United States, 35% of the forestland is owned by family forest owners with approximately 0.2% of this land reported to be
enrolled in a forest certiﬁcation system. The current study was
conducted to provide insights into factors inﬂuencing family forest
owners’ decisions to certify their lands. The bivariate probit model
with sample selection results suggests that receiving professional
advice regarding the forestlands and having a written management or stewardship plan had the highest positive marginal effects
on awareness of certiﬁcation programs and participation in these
programs. Non-timber objectives had negative marginal effects on
awareness of certiﬁcation programs.
© 2011 Published by Elsevier GmbH on behalf of Department of
Forest Economics, Swedish University of Agricultural Sciences,
Umeå.

Introduction
Family forest owners (FFOs), sometimes referred to as nonindustrial private forest (NIPF) owners,
represent 92% of the private forest owners, holding 62% of the private forestlands (U.S. Forest Service,
2008). This group includes families, trusts, estates, partnerships, and other unincorporated groups of
individuals (Butler, 2008). In the United States, 10 million FFOs hold 276 million acres alone, more
than a third of the 751 million acres of the forestlands in the United States (Hodgden et al., 2007).
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Historically, the biggest share of the United States timber has come from the NIPF lands (Beach
et al., 2005), supplying 50% of the United States round wood timber supply (Zhang et al., 2005), and this
number is expected to increase, reaching 60% by 2030 (Harrell, 1989). Due to policy changes and budget
restrictions (Society of American Foresters, 2007), timber harvests on national forests had the largest
proportional decline (57% from 1996 to 2006) compared to timber harvests under other ownerships
(Smith et al., 2009). Moreover, the increase in domestic demand for wood products, combined with
the harvesting restrictions on public lands, drew attention to the NIPF lands for future timber supply.
Consequently, the forest management decisions of FFOs are crucial for not only improving the forest
health and maintaining the biological diversity of the forests, but also increasing forest productivity.
Even though family forests provide crucial private and public beneﬁts, only a small percentage of
the owners systematically incorporate all of the management practices that ensure the sustainability
of their forestlands (Hodgden et al., 2007). This may be related to the fact that current management
practices are not aligned with FFOs’ diverse values, objectives, and attitudes since FFOs own and
manage their forestlands for non-timber and timber reasons, even though timber production is not a
high priority (Hodgden et al., 2007).
Forest certiﬁcation programs, such as American Tree Farm Systems (ATFS), Forest Stewardship
Council (FSC), Sustainable Forestry Initiative (SFI), and Green Tag (GT),1 present a non-regulatory
process that is designed to encourage FFOs to reforest and adhere to good forest management. These
programs assess sustainable forest management2 through performance and/or process standards,
attempting to respond not just to forest owners’ economic, social, silvicultural, and environmental
needs, but needs of the society and nature as well.
Historically, forest certiﬁcation has been promoted in support of various perspectives, such as environmentalist, consumer, and producer (Haener and Luckert, 1998). Landowners and manufacturers
have viewed forest certiﬁcation as a potential market based tool, promoting their image and credibility, increasing market access, and capitalizing on price premiums (Hansen, 1998). Although the
attainment of price premiums is still debatable, forest certiﬁcation has facilitated the entrance of certiﬁed forest products to a number of environmentally sensitive markets, thereby improving the public
images of these forestry companies (Chen et al., 2010).
Between 2000 and 2007, the acreage of certiﬁed forests has increased from 112 million to over
750 million acres worldwide (Metafore, 2008). Despite global efforts to prevent and reduce tropical
deforestation, voluntary participation in forest certiﬁcation programs has been primarily limited to
developed countries in the northern hemisphere (Metafore, 2008). For example, only 1% of the tropical
forests, 14% of the temperate forests, and 9% of the boreal forests were certiﬁed, leaving 92% of the
global forest area uncertiﬁed as of 2007 (Metafore, 2008). Most of the United States forest area has
remained uncertiﬁed (87%) and the total certiﬁed forest area in the United States reached a plateau
by 2007 (Metafore, 2008). This was mainly attributed to the lack of participation by FFOs and public
forests since only 0.2% of the nonindustrial private forestlands and 12% of the public forestlands were
certiﬁed (Metafore, 2008). In addition, the lack of awareness of sustainable forestry practices was further identiﬁed as a barrier for the potential marketability of forest certiﬁcation programs (Rickenbach,
2002), possibly hindering the likelihood of present and future participation in these programs.
The main objective of this study is to answer the question on how to get FFOs to participate in forest certiﬁcation programs, in order to improve their forests’ health and productivity and consequently
satisfy the demand for round wood timber. The second objective is to determine the factors inﬂuencing FFOs’ awareness of certiﬁcation programs. These aims will serve various motivations worldwide
to learn about FFOs’ policy responses and factors behind their participation behavior. The current
study concentrates on the Paciﬁc Coast and Southern regions of the United States, where contrasting
regulatory environments and forestland ownership patterns exist. In contrast to the forestlands in

1
FSC is a suitable ﬁt for large and small ownerships. ATFS is appropriate for private landowners with 10–10,000 contiguous
acres. Both programs have group certiﬁcation options. SFI and GT are suitable for large and small ownerships, respectively
(Hughes et al., 2009).
2
Sustainable forest management is based on the principle of balancing the environmental, social, and economic aspects of
forestry to meet the needs of the present without compromising the ability of future generations to meet their needs, and is a
broader concept than sustained yield forestry, which only emphasizes timber yield production (Bare, 2000).
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the Southern regions, Paciﬁc Coast region forestlands are heavily regulated, and the majority of these
forests are held by federal, state, and local governments.3
To our knowledge, no prior study has been conducted to accomplish the particular objectives
stated above, although certain studies determined that the awareness of forestry programs was a
factor positively inﬂuencing participation (Bell et al., 1994; Mercker and Hodges, 2008; Sun et al.,
2009).4 At this juncture, it is also particularly important to investigate the factors affecting FFOs’
awareness of certiﬁcation programs and participation in them since forest fragmentation, parcellation,
and conversion are increasing the number of FFOs, while simultaneously reducing the holding size,
eventually complicating the management and future of these forestlands (Stein et al., 2005).
The choice of method for the empirical model is the bivariate probit model with sample selection.
The forest owner’s awareness of forest certiﬁcation and participation are estimated following a two
step approach, in which the factors affecting the awareness of the certiﬁcation programs is determined
ﬁrst and the factors affecting the participation behavior, conditioned on the forest owner’s awareness
of these programs, is determined second. The main contribution of the current study is the enhanced
modeling approach used in conjunction with the fairly rare data set offered by the U.S. Forest Service’s
National Woodland Owner Survey. To our knowledge, this particular model and data set have not
been used in any of the studies conducted on forest certiﬁcation program participation behavior.
In this paper, relevant studies that have examined forest owner typologies and FFOs’ participation
behavior in forestry programs are presented in the literature review. Then the description and the
organization of the data are illustrated. Next, the details of the empirical model – selection model,
outcome model, estimation, and marginal effects – are described in the methods section. Finally,
the results of the empirical model are presented, the implications of the results are discussed, and
conclusions are illustrated.
Literature review
The literature on NIPF owners includes studies examining their characteristics, attitudes, and motivations for owning their forestlands. In addition, current forestland management practices or programs
that are available to help them better manage their lands and how these practices or programs can be
improved, are included in the extant literature (Hodgden et al., 2007).
Several studies examined NIPF owners, grouping them based on their ownership objectives (Kurtz
and Lewis, 1981; Kuuluvainen et al., 1996; Kline et al., 2000; Kluender and Walkingstick, 2000; Boon
et al., 2004; Kendra and Hull, 2005; Majumdar et al., 2008; Hujala et al., 2010), attitudes towards farm
forestry in tropical Eastern Australia (Herbohn et al., 2005), their motivation to communicate with
foresters (Hujala et al., 2010), and their decision making modes (Hujala et al., 2009). Table 1 illustrates
the details of these studies.
A large body of literature has investigated the program participation behavior of NIPF owners
for various forestry programs and practices, such as conservation reserve programs, forest stewardship programs, cost-share programs, classiﬁed forestry programs, forestry incentive programs,
reforestation tax credit, forest resource development programs, managed timberland tax, and incentive programs, etc. Nevertheless, only a few studies have examined what inﬂuences NIPF owners’
awareness of these programs (McLean-Meyinsse et al., 1994; Sun et al., 2009).
NIPF owners with higher level of education (Boyd, 1984; Doolittle and Straka, 1987; Hammett et al.,
1992; Zbinden and Lee, 2005; Joshi and Arano, 2009) and income (DeSteiguer, 1984; Romm et al.,
1987; Joshi and Arano, 2009; Fortney et al., 2011) were more likely to participate in forestry programs. Furthermore, total land acreage (Nagubadi et al., 1996), having a written forest management plan
(Esseks and Kraft, 1988, 1989; Bell et al., 1994; Joshi and Arano, 2009), and having timber objectives
(Nagubadi et al., 1996) were also positively related to participation in these programs. Information
sources (Zbinden and Lee, 2005) and the desire for and receipt of information (Bell et al., 1994; Esseks

3
4

FFOs hold 9% of the forestlands in the Paciﬁc Coast and 58% of the forestlands in the South.
Kilgore et al., 2007 and Leahy et al., 2008 determined the contrary.
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Table 1
Details of the selected studies on NIPF owners.
Literature

Classiﬁcation of owners based on their ownership objectives

Kurtz and Lewis (1981)

(1) timber agriculturalist, (2) timber conservationist, (3) forest
environmentalists, (4) range pragmatists
(1) multi-objective owners, (2) self-employed owners, (3)
recreationists, (4) investors
(1) passive owners, (2) recreationists, (3) timber producers, (4)
multi-objective owners
(1) poor rural residents, (2) resident conservationists, (3) afﬂuent
managers, (4) timber managers
(1) classic forest owner, (2) indifferent farmer, (3) hobby owner
(1) absentee investors, (2) professionals, (3) preservationists, (4)
young families, (5) forest planners (6) farmers
(1) multi-objective, (2) non-timber, (3) timber
(1) multi-objective owners, (2) recreationists, (3) self-employed
owners, (4) investors, (5) indifferent owners

Kuuluvainen et al. (1996)
Kline et al. (2000)
Kluender and Walkingstick (2000)
Boon et al. (2004)
Kendra and Hull (2005)
Majumdar et al. (2008)
Favada et al. (2009)

Classiﬁcation of owners based on their attitudes towards farm forestry

Herbohn
et al.
(2005)

Reasons for planting trees
(1) commercial, (2) personal satisfaction, (3) conservation
Impediments to tree planting
(1) economic problems, (2) satisﬁed/ﬂexibility, (3) lack advice, (4) lack
labor, ﬁnance, equipment, (5) ﬁre/pest risks (6) poor land
Incentives for tree planting
(1) economic incentives, (2) information incentives, (3) joint incentives
Classiﬁcation of owners based on their decision making modes

Hujala et al. (2009)

(1) trusting realizers, (2) active learners, (3) independent managers
Classiﬁcation of owners based on their motivation to communicate
with foresters

Hujala et al. (2010)

(1) studious learners, (2) self-reliant owners, (3) delegators, (4)
deliberate thinkers

and Kraft, 1988, 1989), government information sources in particular (Nagubadi et al., 1996), were
also signiﬁcant factors affecting these owners’ participation in forestry programs.
Sun et al. (2009) determined that forest owners with timber objectives were more likely to know
about forestry incentive programs, but less likely to participate in these programs. However, timber
oriented West Virginia NIPF owners were more likely to participate in harvesting, silvicultural, and
property management activities. Additionally, non-timber oriented owners were more likely to participate in silvicultural, property, and habitat management or/and recreational improvement activities
(Joshi and Arano, 2009).
Length of ownership (land tenure) was found to be negatively related to the participation in forestry
assistance programs (Nagubadi et al., 1996). Nevertheless, Joshi and Arano (2009) found the length of
ownership to be positively related to the participation in timber harvesting activities and negatively
related to the participation in silvicultural and property management activities. While most studies
found that proximity of the residence to the woodland was positively related to the participation decisions (Romm et al., 1987; Nagubadi et al., 1996; Joshi and Arano, 2009), Fortney et al. (2011) illustrated
the contrary. Acquisition method also had an effect on the participation decisions. NIPF owners who
had bought their forestlands were more likely to participate in silvicultural and property management
activities than the owners who inherited the forestlands or those who acquired it as a gift (Joshi and
Arano, 2009).
Finally, NIPF owners’ perceptions, attitudes, and interests towards forest certiﬁcation programs
and their willingness to consider participating in them have been examined (Vlosky, 2000; Vlosky
and Granskog, 2003; Newsom et al., 2003; Kilgore et al., 2005, 2007; Perera et al., 2007; Mercker
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and Hodges, 2008; Leahy et al., 2008). However, the literature investigating the forest certiﬁcation
participation behavior of NIPF owners (thus FFOs) is still limited. Most previous research has focused
solely on the state level, often used only qualitative data, and has not incorporated awareness of
certiﬁcation programs in their modeling efforts.
Data
Description
The analysis is based on the compilation of the FFOs’ responses collected for the U.S. Forest Service’s National Woodland Owner Survey between 2002 and 2006 (Butler, 2008). The primary survey
instrument is a self-administered questionnaire mailed out to FFOs. A total of thirty questions are
used in the survey. The questions are further classiﬁed into the following major categories: (1) woodland characteristics, use, and management, (2) future of woodland, (3) ownership characteristics, (4)
ownership objectives, (5) owners’ concerns and issues, (6) owners’ sources of information, and (7)
demographics.
The current study focuses on two speciﬁc regions of the United States: Paciﬁc Coast (Alaska,
Washington, California, and Oregon) and South (Florida, Georgia, North Carolina, South Carolina,
Virginia, Alabama, Arkansas, Kentucky, Louisiana, Mississippi, Eastern Oklahoma, Tennessee, and Eastern Texas). 58% and 9% of the forestland are held by the FFOs in the Southern and Paciﬁc regions,
respectively (Butler, 2008).5
The examination of data reveal that 33% (134 out of 409 respondents) of the FFOs in the Paciﬁc Coast
region and 28% (1160 out of 4330 respondents) of the FFOs in the Southern region are aware of forest
certiﬁcation programs. Out of these FFOs, only 22% (29 out of 134 respondents) in the Paciﬁc Coast
region and 21% in the Southern region (239 out of 1160 respondents) participate in these programs.
Organization
The data are comprised of FFOs’ responses and are ﬁltered to include owners with ten acres of
forestland or above. Ten acres or above is the commonly used ﬁgure by forest certiﬁcation programs
as the minimum size of land that can be certiﬁed. The analysis is conducted on the responses collected
from 5418 respondents.
In order to determine meaningful groups, for the FFOs’ ownership objectives and the media instruments that FFOs use to learn about woodland management (ranked by their usefulness), we built upon
the typology works reported in Table 1. The current study adopts the methodology used in Majumdar
et al. (2008).6 The principle component analysis with varimax rotation is used to determine the main
factors for the independent variables. The Ward’s minimum method (hierarchical clustering method)
is used to explore the number of clusters to represent the given input in the best interpretable format.
Finally, the clusters are formed and interpreted, based on the non-hierarchical (K-means) method,
using the FASTCLUS routine in SAS. Three major clusters are determined based on the FFOs’ ownership objectives: (1) timber, non-timber, and multi-objective; two major clusters are determined
based on the media used by FFOs to learn about woodland management: (2) mass media and personal
communications.
The timber cluster (n = 1348) is based on the activities and considerations motivated by investment,
timber, hunting, and legacy; the non-timber cluster (1443) is comprised of the activities and considerations motivated by aesthetics, biodiversity, privacy, and recreation. Additionally, the multi-objective
cluster (2505) represents the largest group and includes recreation, hunting, biodiversity, privacy,

5
In the Southern region, 80% of the nonindustrial private forestlands is held by FFOs, representing 90% of the nonindustrial
private forest ownership. In the Paciﬁc Coast region, 86% of the nonindustrial private forestlands is held by FFOs, representing
33% of the nonindustrial private forest ownership (Butler, 2008).
6
Majumdar et al. (2008) used a multivariate cluster analysis to identify major clusters of FFOs, based on their land ownership
reasons and forest stewardship attitudes, using the National Woodland Owner Survey dataset. Three major clusters of FFOs in
Alabama, Georgia, and South Carolina were identiﬁed: (1) multi-objective, (2) non-timber, and (3) timber.
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Table 2
Data description.
Variables

Deﬁnitions

Forest certiﬁcation awareness
Forest certiﬁed land
Regions
Income

1 = Yes, 0 = No
1 = Yes, 0 = No
1 = Paciﬁc Coast, 0 = Southeast or South Central
1–20 = <$25,000
2–25 = $25,000–$49,999
3–50 = $50,000–$99,999
4–100 = $100,000–$199,999
5–200 = $200,000+
1 = Associate’s, bachelor’s and advanced degree
0 = 12th grade or lower, high school and some college
Continuous variable
Continuous variable
1 = Bought, 0 = Inherited and/or gifted
1 = Yes, 0 = No
1 = Non-timber, 0 = Timber or multi-objective
1 = Yes, 0 = No
1 = Personal media, 0 = Mass media
1 = Yes, 0 = No

Education
Land tenure (years/10)
Land acreage (acres/1000)
Acquisition method
Primary residence
Ownership motivation
Advice
Learning
Management or stewardship plan

timber, and investment activities. Finally, the mass media cluster (1515) consists of communication
media, such as publication, newsletter, internet, conference, video, and TV; the personal media cluster (2167) is comprised of communication media that require interaction with another person, such
as visiting, meeting with a forester or a logger, and membership to forestry organizations. Table 2
illustrates the description of data used in the study.
Method
The forest owners cannot get their forestlands certiﬁed, unless they ﬁrst know about forest certiﬁcation programs. Hence, the lack of forest certiﬁcation program awareness may possibly act as a barrier
against participation in these programs.7 In the current study, the concept of awareness is based on
the following survey question: “Have you ever heard or read about green certiﬁcation before?” The
forest owners may choose not to participate in forest certiﬁcation programs based on two possible
reasons, either they are not aware of forest certiﬁcation programs, or they decide not to participate in
spite of their awareness of these programs.
A bivariate probit model with sample selection (Wynand and van Praag, 1981; Meng and Schmidt,
1985; Boyes et al., 1989; Greene, 1992; Lee et al., 2003) is considered a good ﬁt for the analysis.
During the ﬁrst step, the factors affecting forest certiﬁcation awareness are established by the selection
equation, and the probability of obtaining forest certiﬁcation conditional on the forest certiﬁcation
awareness is determined during the second step by the outcome equation.
Selection equation
A forest owner’s awareness of forest certiﬁcation programs is expressed through the selection
equation, in which ˝s represents the vector of the exogenous variables such as income, forestland
acreage, education, etc.  s represents the set of parameters to be estimated, and εs represents the
error term.
zs = ˝s i s + εsi

(1)

where zsi = 1 if the forest owner is aware of forest certiﬁcation programs; 0 otherwise.

7
Among 4739 forest owners who respond to the forest certiﬁcation program awareness question, only 27% (1294) are aware
of these programs, and among the forest owners who are aware of these programs, only 21% (268) participate in these programs.
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Prob (zsi = 1|˝si ) = ˚1 (˝s i s ) illustrates the probability of the ith forest owner being aware of
forest certiﬁcation programs, in which zsi and ˝si are observed for all forest owners.
Outcome equation
A forest owner’s participation in a forest certiﬁcation program, conditional on her/his awareness
of the program, is expressed through the below outcome equation. ˝o represents the vector of the
exogenous variables, ␥o represents the set of parameters, and εo represents the error term.
Eo = ˝o i o + εoi

(2)

where Eo = 1 if the forest owner participates in the forest certiﬁcation program; 0 otherwise.
Eo is observed only when zs = 1, and εs and εo are bivariate normally distributed iid with covεs εo = .
Prob (zsi = 1, Eoi = 1| ˝si , ˝oi ) = ˚2 (˝s i s , ˝o i o , ) illustrates the probability of the ith forest owner participating in the forest certiﬁcation program, given her/his awareness of the program,
and Prob (zsi = 1, Eoi = 0|˝si , ˝oi ) = [˚1 (˝s i s ) − ˚2 (˝s i s , ˝oi i o , )] illustrates the probability of the ith forest owner not participating in the forest certiﬁcation program, given her/his awareness
of the program.
Estimation
Given the nature of the model, there are three types of observations, which are used in the calculation of the log-likelihood function, with the unconditional probabilities.
zs = 0 :

Prob (zsi = 0|˝si , ˝oi ) = 1 − ˚1 (˝s i s )

zs = 1, Eo = 0 :

(3)

Prob (zsi = 1, Eoi = 0|˝si , ˝oi ) = [˚1 (˝s i s ) − ˚2 (˝s i s , ˝o i o , )]
(4)

zs = 1, Eo = 1 :

Prob (zsi = 1, Eoi = 1|˝si , ˝oi ) = ˚2 (˝s i s , ˝o i o , )

(5)

where ˚1 is the standard normal cumulative distribution function, and ˚2 is the bivariate normal
cumulative distribution function with correlation .
The estimation of the bivariate probit model with sample selection is completed in one step, using
the full information maximum likelihood. The log likelihood function for the ith forest owner in a
sample is written as follows (Meng and Schmidt, 1985).
ln L =



zsi Eoi (ln ˚2 (˝s i s , ˝o i o , )) +

− ˚2 (˝s i s , ˝o i o , )) +





zsi (1 − Eoi )(ln(˚1 (˝s i s )

(1 − zsi ) ln(˚1 (−˝s i s ))

(6)

Eq. (6) is maximized with respect to  o ,  s , and . Maximization of (6) yields estimates that are
consistent, asymptotically normal, and efﬁcient.
Marginal effects
The marginal effects for the bivariate probit model with sample selection are calculated at the
means of the variables for the outcome and selection equations. The differences, rather than the
derivatives, are computed for the explanatory variables which have a value of 0 or 1 in the estimation
sample.
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Table 3
Means and standard deviations of independent variables (forest certiﬁcation awareness).
Independent variables

Paciﬁc Coast
Income
Education
Land tenure
Land acreage
Acquisition method
Primary residence
Timber
Multi-objective
Non-timber
Advice
Learning
Management or stewardship plan

Individuals without
forest certiﬁcation
awareness
(n = 3445)

Individuals with
forest certiﬁcation
awareness
(n = 1294)

Mean

SD

Mean

SD

0.08
2.84
0.49
3.05
0.73
0.53
0.57
0.26
0.46
0.29
0.36
0.57
0.12

0.27
1.16
0.50
1.84
2.64
0.50
0.50
0.43
0.50
0.46
0.48
0.50
0.33

0.10
3.29
0.64
3.54
3.11
0.44
0.53
0.29
0.56
0.15
0.70
0.74
0.38

0.31
1.15
0.48
2.05
9.99
0.50
0.50
0.46
0.50
0.36
0.46
0.44
0.49

Pr > F

0.01
<0.00
<0.00
<0.00
<0.00
<0.00
0.01
0.01
<0.00
<0.00
<0.00
<0.00
<0.00

The marginal effect of the continuous independent variables for the probability of forest getting
certiﬁed, conditional on the forest owner’s awareness of the forest certiﬁcation program, is calculated
for the outcome equation and is illustrated below.
ı(˚2 (˝s i s , ˝o i o , ))/(˚1 (˝s i s ))
ı˝oi

(7)

where the probability of the forest owner participating in the forest certiﬁcation program, conditional
on her/his awareness of the program, is illustrated below (Greene, 2003).
ı

˚2 (˝s i s , ˝o i o , )
˚1 (˝s i s )

=

Prob (zsi = 1, Eoi = 1|˝s i , ˝o i )
Prob (zsi = 1|˝s i )

(8)

Finally, the marginal effect of the continuous independent variables for the probability of the forest
owner being aware of the forest certiﬁcation programs is calculated for the selection equation and is
illustrated below.
ı ˚1 (˝s i s )
ı˝si

(9)

where the unconditional mean function representing the probability of the forest owner being aware
of the forest certiﬁcation program is illustrated below (Greene, 2003).
˚1 (˝s i s ) = Prob (zsi = 1)

(10)

Results
Mean value of independent variables
Mean values of the independent variables and their standard deviations for the forest certiﬁcation
awareness are presented in Table 3. Comparison of the mean values for all the independent variables
illustrates signiﬁcant differences. On average, the forest owners who are aware of forest certiﬁcation programs are more educated and have high income. These owners have written management or
stewardship plans. They possess timber and multiple (timber and non-timber) objectives. Additionally,
they own bigger land acreage, hold their forestlands for a longer period, receive advice regarding their
woodlands, and ﬁnd personal media more useful than mass media for learning about their forestlands.
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Table 4
Means and standard deviations of independent variables (forest certiﬁcation participation).
Independent variables

Paciﬁc Coast
Income
Education
Land tenure
Land acreage
Acquisition method
Primary residence
Timber
Multi-objective
Non-timber
Advice
Learning
Management or stewardship plan

Forest certiﬁcation
nonparticipants
(n = 960)

Forest certiﬁcation
participants
(n = 268)

Mean

SD

Mean

SD

0.10
3.22
0.62
3.52
2.52
0.44
0.54
0.31
0.52
0.17
0.65
0.70
0.31

0.30
1.15
0.49
1.99
6.27
0.42
0.50
0.46
0.50
0.37
0.48
0.46
0.46

0.11
3.40
0.72
36.45
4.86
0.43
0.52
0.27
0.63
0.098
0.84
0.83
0.66

0.31
1.16
0.45
22.48
17.14
0.50
0.50
0.45
0.48
0.30
0.37
0.38
0.48

Pr > F

0.73
0.06
0.00
0.43
0.00
0.70
0.62
0.25
0.00
0.01
<0.00
<0.00
<0.00

On the other hand, the forest owners who are not aware of forest certiﬁcation programs usually reside
in their woodlands, have non-timber objectives, and tend to acquire their lands through purchase.
Mean values of the independent variables and their standard deviations for forest certiﬁcation
participation are presented in Table 4. Comparison of the mean values of income, education, land
acreage, non-timber objectives, multiple objectives, advice, learning, and management or stewardship
plan illustrate signiﬁcant differences between forest certiﬁcation participants and nonparticipants. On
average, the forest owners with certiﬁed forestlands own bigger land acreage, have high income, and
ﬁnd personal media more useful than mass media for learning about their forestlands. Moreover, they
are more educated and possess both timber and multiple objectives. In addition, they usually have
written management or stewardship plans and receive professional advice regarding their forestlands.
In contrast, the forest owners who do not participate in forest certiﬁcation programs typically have
non-timber objectives.
Forest certiﬁcation model
The likelihood ratio test for determining the absence of correlation between the selection and
outcome equations reveals that the correlation between the two equations is not statistically signiﬁcant (chi2 (1) = 0.97, Prob > chi2 = 0.3257).8 Nevertheless, the discussion of the results is based on the
bivariate probit model with sample selection, given the fact that the previous literature on factors
inﬂuencing the forest owners’ awareness of forestry programs is limited. Additionally, only 1 degree
of freedom is lost during the estimation of bivariate probit model with sample selection.
The Wald chi-square results indicate that the bivariate probit model is signiﬁcant (Wald chi2
(9) = 112.99). In the selection model, income, land acreage, land tenure, management or stewardship
plan, advice, and non-timber are signiﬁcant at the 0.01 level. Paciﬁc Coast and primary residence are
signiﬁcant at the 0.05 level. All the signiﬁcant coefﬁcients are positively related to the probability of
forest owner’s awareness of forest certiﬁcation programs, except non-timber (Table 5).
The marginal effect for the land acreage indicates that an increase of 1000 acres in the total land
area increases the likelihood of hearing about certiﬁcation programs by 1.1% at the mean level. It is
reasonable to assume that the larger the forestland holdings are, the more economic interest these
owners may have in their investment. Accordingly, they may be more aware of the existing forestland
management practices. Furthermore, the forest owner in the higher income group is 4.6% more likely
to be aware of these programs than the forest owner who belongs to the income group that is one

8

Log likelihood value is −861.5171.
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Table 5
Selection model results – forest certiﬁcation awareness (dependent variable).
Independent variables

Coefﬁcient

P > |z|

Marginal effect

Mean

Education
Paciﬁc Coast
Income
Land tenure
Land acreage
Primary residence
Non-timber
Learning
Management or stewardship plan
Advice
Acquisition method
(constant)

0.096
0.338
0.149
0.009
0.035
0.199
−0.263
0.133
0.404
0.517
0.001
−2.045

0.250
0.027
0.000
0.000
0.005
0.018
0.012
0.139
0.000
0.000
0.986
0.000

0.030
0.114
0.046
0.003
0.011
0.061
−0.077
0.040
0.133
0.160
0.000

0.611
0.070
3.052
30.172
1.070
0.578
0.263
0.637
0.236
0.483
0.517

level lower. The owners who are at a higher income bracket may have more resources available to
use, in order to determine the best forestland management practice; consequently, they may be more
aware of various forestry approaches.
For every additional 10 years of tenure, the probability of hearing about certiﬁcation increases
by 0.3%. As forest owners hold their lands for longer durations, they may hear or learn more about
sustainable forestland management practices, assuming that the duration of ownership indicates an
interest in the long term management of the forestland. Additionally, the forest owner whose primary
residence is located in the forestlands is 6.1% more likely to be aware of forest certiﬁcation programs
than the owner residing elsewhere. It is possible that these owners may be more motivated to learn
about managing their forestlands sustainably since it may be easier to undertake and supervise the
activities that are required by certiﬁcation programs.
Having a written management/stewardship plan or receiving professional advice increases the
probability of hearing about certiﬁcation programs by 13% or 16%, respectively. It is naturally expected
that potential learning opportunities are created during the preparation of management or stewardship plans and information exchanges between the forest owners and individuals providing the
professional advice. Furthermore, having the forestlands in the Paciﬁc Coast region increases the likelihood of knowing about certiﬁcation programs by 11.4%, as opposed to, having them in the Southern
regions.
Most of the private forest regulations still originate at the state level and are highly variable. Some
states regulate intensively, while some do not regulate at all (Gootee et al., 2010). California, Oregon,
Washington, and Alaska are among the ﬁrst states to establish the “state forest practice laws” (Ellefson
et al., 1997). Moreover, these states’ forest regulatory programs are recognized with respect to the
range of resources and forestry practices they address and the intensity of enforcement and severity
of penalties they entail in response to failing to obey the laws and related rules (Ellefson et al., 2004).
Therefore, it is reasonable to assume that the stricter the regulations on FFOs’ forestlands are, the more
aware FFOs are of these rules and laws, and various ways to manage their forestlands.
Non-timber objectives decrease likelihood of hearing about certiﬁcation programs by 7.7%. This
particular result is realistic assuming that non-timber objectives are less commercially motivated
than timber and multiple objectives. Accordingly, these owners may not have enough incentive to
learn more about forestland management. In summary, having received professional advice about
the forestlands within the last 5 years has the highest positive marginal effect, and total acreage
has the lowest positive marginal effect on the forest owner’s likelihood of having forest certiﬁcation
awareness.
In the outcome model (Table 6), management or stewardship plan and advice are signiﬁcant at the
0.01 level, and land acreage is signiﬁcant at the 0.05 level. All the signiﬁcant coefﬁcients are positively
related to the probability of forest owner’s participation in forest certiﬁcation programs.
Having a written management or stewardship plan has the highest effect on the forest owner’s
likelihood of getting her/his forestlands certiﬁed, and total land acreage has the lowest marginal effect.
The forest owner with a written management or stewardship plan is 23.6% more likely to get her/his
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Table 6
Outcome model results – forest certiﬁcation program participation (dependent variable).
Independent variables

Coefﬁcient

P > |z|

Marginal effect

Mean

Paciﬁc Coast
Income
Land tenure
Land acreage
Primary residence
Non-timber
Management or stewardship plan
Advice
(constant)

0.145
−0.004
0.004
0.030
0.058
−0.168
0.718
0.486
−2.286

0.503
0.937
0.224
0.028
0.601
0.332
0.000
0.001
0.000

−0.024
−0.044
−0.001
0.003
−0.031
0.001
0.236
0.071

0.070
3.052
30.172
1.070
0.578
0.263
0.236
0.483

forestlands certiﬁed. The result is not surprising, assuming that having a written management or
stewardship plan is an indication that the land is actively managed. Furthermore, having a written
management plan is a prerequisite to get forestlands certiﬁed. Forest certiﬁcation programs are based
on a professional forester’s assessment of the owners’ forest management practices, and require that
forest owners consult with the foresters before harvesting. As a result, it is reasonable to observe that
receiving professional advice increases the forest owner’s likelihood of certifying her/his forestlands
by 7.1%.
A 1000 acre increase in the total land area increases the probability of forest owner’s participation
in certiﬁcation programs by 0.03%. It is possible that small acreage holders may hesitate engaging in
intensive timber activities due to the diseconomies of scale (Zhang et al., 2005), assuming that forest
owners with larger acreage has more economic interests in their forestlands. Moreover, there may
also be some concerns among small scale forest owners regarding the costs of participation in these
programs.
Discussion
This current study investigated the effects of information sources, woodland characteristics, ownership objectives, and forest owner characteristics on FFOs’ awareness of forest certiﬁcation programs
and their participation in these programs. The analysis was conducted, based on the responses collected from the U.S. Forest Service’s National Woodland Owners Survey between 2002 and 2006,
including two regions of the United States: Paciﬁc Coast and South. The survey results for both regions
revealed that 27% (1294 out of 4739 respondents) of the FFOs were aware of certiﬁcation programs,
and only 21% (268 out of 1294 respondents) of these FFOs participated in them. On average, the forest
owners who were aware of certiﬁcation programs and participated in them had multiple objectives,
high income levels, and written management or stewardship plans; they were also more educated.
Additionally, they held larger forest acreage, received professional advice regarding their forestlands,
and found personal media more useful for learning about their forestlands.
The results provide insights on FFOs that can be used by certiﬁcation programs, landowner associations, forestry cooperatives, extension programs, government and non-proﬁt organizations, and
private industry supported programs in order to design, promote, and implement certiﬁcation programs, and create effective incentives for participation. Physical and regulatory environments that
FFOs reside in have a likely effect on their awareness of certiﬁcation programs. The stricter the forestry
rules for private forests, the more attentive the forest owners may become about various forestland
management practices, including certiﬁcation programs. Constructing an informationally structured
environment for FFOs may be the key to increase the awareness of these practices, in which participation is voluntary. However, it is essential that concerted efforts of the parties involved in the process
should be efﬁcient and well-informed; the division of responsibilities should be clearly deﬁned in
order to avoid confusion and frustration among FFOs.
The information sources, either in the form of receiving a forestland management advice or holding
a forest management/stewardship plan, have the highest effects on increasing awareness of certiﬁcation programs and participation in them. In the light of these ﬁndings, targeting FFOs who have access
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to these sources may be a quick and cost-effective recipe to increase participation; however, it may be
even more effective to increase the number of customized management plans via actively seeking out
FFOs to provide advice, and use that as a steppingstone to increase their participation in certiﬁcation
programs. Careful consideration should also be given to providing the proper management plans and
advice, given the fact that only 18% of the FFOs from each region had management or stewardship
plans.9
As the preferences for forest preservation and use are changing with the increased emphasis on nontimber and multiple objectives, the incentives required to get FFOs forestlands certiﬁed become more
important. Aside from the private nature of certiﬁcation programs, the possible mismatch between
the preferences of FFOs and the incentives that are provided for them to participate in these programs
may represent an explanation for the weak connection between certiﬁcation programs and FFOs (York
et al., 2006),10 and the differences in the awareness and participation rates of the owners with different
objectives.
The FFOs on larger forestlands are more likely to be aware of certiﬁcation programs, and these
lands are more likely to be certiﬁed. For this reason, seeking out the FFOs on the fragmented and
parcelized forestlands is particularly crucial in order to eliminate possible preconceived notions about
certiﬁcation programs and information asymmetry between the small and large acreage holders.
Conclusions
This quantitative study, using an enhanced modeling approach in conjunction with the fairly rare
data set offered by the U.S. Forest Service, extends the previous literature that has mostly examined
forest owners’ perceptions, attitudes, and interests towards forest certiﬁcation. Additionally, comparable patterns of factors – receiving professional advice, having a management plan, and land acreage
– from the previous literature on participation in forest programs were conﬁrmed. A new string of
literature related to forest certiﬁcation programs has also been constructed through investigating the
factors of forest certiﬁcation awareness, while extending the limited literature on awareness of forest
programs. Finally, new variables were tested and non-timber objectives were found to be negatively
related to the awareness of forest certiﬁcation programs.
Non-timber oriented forest owners have the lowest participation rate overall and are also less
likely to be aware of these programs than other owners. Focus group studies, surveys, or workshops
could provide a better understanding of these owners who are less commercially motivated. The
results could be utilized (1) to design a well formulated strategy to reach out to these owners more
effectively and increase their awareness of certiﬁcation programs, (2) to increase the number of customized management plans based on their particular objectives, and (3) to design incentive schemes
to facilitate their participation in these programs.
The current study conﬁrmed that different physical and regulatory environments forest owners
reside in have an impact on the awareness of certiﬁcation programs. Further research could be conducted to assess the range of impact of the components that form these environments may have on
different levels of awareness (being fully aware of the costs and beneﬁts of certiﬁcation programs, just
knowing the bare minimum about these programs, etc.). Eventually, the results could provide insights
on how to construct an informationally structured setting for FFOs, residing in various environments,
to increase further awareness of certiﬁcation programs, and possibly participation in them.
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9
Among these owners, 24% from the Paciﬁc Coast and 16% from the South certiﬁed their forestlands. 40% of the FFOs from
the Paciﬁc Coast and 43% of the FFOs from the South received advice regarding their forestlands within the last 5 years; only
13% and 9% of them certiﬁed their forestlands, respectively.
10
Among the FFOs who participated in certiﬁcation programs, 27% of them had timber objectives, 63% of them had multiple
objectives, and only 10% of them had non-timber objectives.
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