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Adoption of sustainable forestry practices by Nodtistrial Private Forest owners in

Virginia.

Maminiaina S. Rasamoelina

(ABSTRACT)

The concept of Sustainable Forest Management ($@&8lbeen promoted in the past few
decades all over the world. Non-industrial privimesst (NIPF) owners play an important role in
that aspect in the U.S. because of their numbeutalt millions), the size of forest land under
their control (about half of all forest land in tbentinental US), and the dynamism of their
population (increasing number of new owners). Bhigly sought to better understand how NIPF
owners come to a decision for adoption (or non-tdopof SFM practices. We developed a
theoretical model combining four theories (the \éaRelief-Norm theory, the Theory of Planned
Behavior, the Elaboration Likelihood Model, and theovation-Diffusion Process) to explain
NIPF’s decision making. Using multivariate analyses determined which elements of the
developed theoretical model were significant inlaxpng adoption of eight groups of practices.
Overall, some of the most significant predictoradbption we identified were technical
assistance, motivations for owning land and theafisewritten management plan. Particular
attention was also directed toward the eventuaticeiship between education and adoption of
SFM practices and it was found that NIPF owners attended educational programs tended to
be likely adopters compared to those who did nendtany educational program. Since SFM
was not limited to the US, we also analyzed thecephof SFM with the same goals as in the
US, but under a completely different context (semittural, economic and ecologic) in Africa,
through the community-based natural resource manage(CBNRM) system. We used four
case studies and focused on criteria such as ipatian, equity (both procedural and
distributive, power devolution, trust, etc) to ayza how CBNRM works on the field, what
lessons to take from the cases to better ensuigotileof sustainability of the resources.
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INTRODUCTION

General Concept of Adoption of Innovation Practices

Globally, trends to adopt and implement various Sféemes have become increasingly
common over the past decade, and non-timber fgoegts and services have received increased
attention from forest owners. The concept of SFM vaher new in the 1990s, and many SFM
practices were considered innovative. The neeckiyuézose to transfer SFM concepts and
practices to users such as practicing foresterdardt owners. In the United States, state
cooperative Extension services were heavily usedatwsfer this technology. According to the
widely used adoption theory of Rogers (2003), ttaecfive major steps that an individual goes
through when faced with an innovation. Phase okeasvledge, the phase in which one
becomes aware (or extends his/her previous know)ealgput the innovation in general.
Education represents a very important early pattiisiprocess because the rest of the adoption
process depends on the quality and the persomalamete of knowledge delivered to clients. If
the initial general information he/she gets is med¢vant for him/her, the interest in seeking more
information would be low. The second phase is si&un, the phase in which one filters the
information, picks what advantages and inconverhiefghe can get from trying new things
given his/her economic, social, and cultural envinent. This phase involves individual and
social aspects because even if the innovationssat#e for the individual, if it is not socially
acceptable, the individual is not likely going tiogat it: for example, in a society in which tree
harvesting is not acceptable, even if an individsi@hterested in tapping the economic benefits
from such a practice, if the family and/or neighdbare opposed, the individual would likely not
opt for them. The third phase is decision, in whiod individual, after having estimated the pros
and cons of the innovation, makes a decision teegive it a try or not. The fourth phase is
implementation, the phase in which the person thesnnovation. Implementation is a trial,
which can yield positive or negative outcomes. Fn#he fifth phase is adoption, which is the
confirmation, reached only after some time, whengarson, after having tried the innovation,
becomes convinced that it will bring him/her atsiesome positive outcome. If the trial did not

yield positive outcomes, the innovation is likebylde rejected.



Non-Industrial Private Forests

There are roughly 749 million acres of forestedilanthe United States, 48% of which
is in non-industrial private ownership (Salmon le£@06). Non-industrial private forest (NIPF)
lands are very important nationwide because of #adent, the number of owners, and the large
array of environmental (recharge of ground watetenshed protection), social (recreation and
aesthetics) and economic benefits (timber prodartisother goods) they provide.

Different types of landowners can be called norustdal private forest landowners;
their common denominator is that none of them aregf the timber industry. Though NIPF
owners also include private individuals, groupsnaividuals, tribes, partnerships and
corporations not involved in wood processing, thegamty of NIPF owners are families,
including individuals, married couples, and otheyups of individuals who are not incorporated
or otherwise associated as a legal entity (Butierlzeatherberry, 2004). Nationwide, there are
about 16 million NIPF owners controlling about 58%the nation’s forestland (Egan and Jones,
1993), and these NIPF owners have diverse interasth as timber, water quality, privacy,
recreation, etc.

In the South, forestland is one of the major lasdsuand the rural economy is dependent
on forest resources (Measells et al., 2005; Huhd&€9). Measells et al. (2005) estimated the
employment in the wood sector in the south excZ0s000 jobs and about $120 billion in total
industry output. Other studies found that NIPF Eadcount for 70% of the commercial timber
land and 69% of the total growing stock in the bdiluender and Walkingstick, 2000). These
opportunities and benefits are thought to be rdladeseveral factors including the highly
productive nature of the forests, the type of owhigrwith more than 4.3 million NIPF owners,
diverse timber markets, and other alternative lases such as agroforestry (Butler and
Leatherberry, 2004). In Virginia, NIPF owners ownestimated 77% of Virginia’s 15.4 million
acres of forest land (Shaffer, 1997).

Extension and Outreach
The forestry profession exists to ensure foresiue® quality and sustainability.
Extension is part of that forestry profession asdmain purpose is to provide support for NIPF
owners in order for them to reach their person@@alves for managing their land. The main

goal of Extension is to enable and empower cligmgsple outside the scientific community that
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need the innovation) in their own context and siteiations by providing access to information
and tools necessary for them to make decisiongarehch their own objectives (Boone, 1990).
NIPF owners need the knowledge to make informedsabers to maximize the benefits they
value on their property, even if their decisiomagio nothing (Salmon et al., 2006). Providing
forestry education and assistance to NIPF ownesaleays been considered one of the most
effective ways to encourage active forest manage(@iss and Martin, 1990; English et al.,
1997), along with technical assistance and findragsistance. Even after clients make decisions
for adopting active forest management, Extensigmicoes to provide help to assure accurate
use of the knowledge in the field. Extension offgpgortunities for clients to see the merits of

scientific information, new technologies, practieesl approaches (Hollstedt, 2001).

Research Justification

As mentioned earlier, the link between the figidesearch and NIPF owners is
Extension, which provides NIPF owners with supportachieving their goals for their forest
land. The support is mainly educational and/or méxdl. Educational support provided by
extension services is essentially non-formal, aaetside of traditional schooling, non-
hierarchical, and the content adapted to the nektlie “clients” in order to maximize learning
(Etling, 1993). The main goal of those educatigralgrams is to bring the results of research to
people who are most likely to use it and on whoengiiccess of the research in question
depends. Research results, most of the time, ctong with suggestions and recommendations
on how to handle a given subject, field or situatilm forestry and forest management in
general, recent research results tend to promotdaace between benefits and costs considering
at least three dimensions (economic, ecologic,saedhl; cultural, spiritual, etc. can also be
added). The trend is then no longer for the sakbehighest economic benefits to the detriment
of any other dimensions. In other words, quitermftee message transferred by Extension
services to forest owners suggests behavioral eéianidpeir way of managing their forest.

In our specific research, the behavioral changeebepl is the adoption of SFM practices
recommended through various sources of informatraiding educational programs provided
by various actors. It was not always known whethese information, suggestions and
recommendations actually translated into NIPF os/ngrange in behavior on the field or not;

and if they actually translated into behavioralrde it's not known to what degree and what
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other factors were contributing in parallel to thehavioral change in question. It is also not
known how much of the change in behavior is exgldiby those educational programs and
technical assistance (which are the two main compizthat Extension service is working on
for supporting NIPF owners).

The problem of the necessary behavioral changa foore sustainable forest
management is not specific to the U.S.; it alsdiappo other parts of the world, including
Africa where for the last few decades, new systewalving community-based natural resource
management were promoted. With educational, teahaid financial support, SFM provided
local communities a way to better manage theirdiodla some cases, the new system achieved
its goal, in others, it did not. Are the factorattdetermined the success of community forestry
the same as the ones determining the adoptionMfiBirginia? Answering those questions is
one goal of this study.

Research Objectives

The ultimate objective of this research was todsethderstand how NIPF owners come to
a decision in favor (or not in favor) of adoptiohS-M-related behaviors. For reaching that
overall goal, we had sub-objectives in this redeatte first sub-objective was to develop a
model for predicting the adoption of active foresinagement practices (making informed
decisions) by NIPF owners in Virginia on their lainoim these factors. The practices in question
were related to woodland management options, \i@ldianagement options, and timber
harvesting and marketing. Emphasis was particufautyon the relationship between educational
programs and the practices implemented on thedaddve expected educational programs to
show as a significant predictor of adoption of pies. Since we did not conduct field visits of
the owners we surveyed to crosscheck whether there differences between what was
reported in the survey and what was actually imgleted on the land. Thus, for this research, it
was assumed that if a respondent stated he/shenmepted a practice on his/her land, it was our
research assumed practices were actually implewmhente

The second sub-objective was to determine how itapbeducational programs were in
predicting NIPF owners’ adoption of SFM on themdacompared to other significant predictors.
The study focuses on the outcomes of any progratimédack of programs) offered to NIPF

owners rather than on the process (how the prograsndelivered). This determination of the
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significant factors that lead landowners to addg¥i$ractices, as well as their respective
importance in predicting the adoption of practicesstitutes the first part of this dissertation.

Given the fact that there were diverse educatipradrams offered to NIPF owners, we
analyzed one particular educational program, thigidia Forest Landowner Educational
Program (VFLEP), and determine whether it contedwignificantly to a better rate of adoption
of practices by NIPF owners on their land or ndtafTanalysis is described in the second part of
this dissertation.

The third part is about analyzing Community-basatliral resources management in
Africa, and then identifying the conditions thag dikely to lead to its success (i.e., better and

more sustainable management of the forests).



Literature Cited

Bliss, J.C. and A.J. Martin. 1990. How tree farmgesv management incentivelaurnal of
Forestry 88 (8): 23-42.

Boone, E. J. 1990. Developing programs in adultation. Prentice-Hall, Englewood Cliffs,
NJ. 244p.

Butler, B.J. and E.C. Leatherberry. 2004. Ameridaiily forest ownersJournal of Forestry
102 (7): 4-9.

Egan, A. and E. Jones. 1993. Do landowner practefeect beliefs? Implications of an
Extension-research partnershipurnal of Forestry 91 (10): 39-45.

English, B.C., C.D. Bell, G.R. Wells, and R.K. Raige1997. Stewardship incentives in
forestry: Participation factors in Tennessgithern Journal of Applied Forestry 21 (1): 5-10.

Etling, A.W. 1993. What is nonformal educatidournal of Agricultural Education 34 (4): 72-
76.

Hollstedt, C. 2001. Building Extension into sciereel technology: is this the missing link?
Forestry Chronicle 78 (1): 128-132.

Hubbard, W. G. 1999. Economic impact of forestrg &rest products in the rural south.
Southern Perspectives 3 (2): 2-5, 16. Southern Rural Development Cemississipi State
University, Mississipi State, MS.

Kluender, R.A. and T.L. Walkingstick. 2000. Rethimk how nonindustrial landowners view
their lands Southern Journal of Applied Forestry 24 (3): 150-158.

Measells, M. K., S.C. Grado, H.G. Hughes, M.A. Duhndassi, and B. Zielinske. 2005.
Nonindustrial private forest landowner characterssand use of forestry services in four
southern states: results from a 2002-2003 maileguBouthern Journal of Applied Forestry 29
(4): 194-199.

Rogers, E.M. 2003. Diffusion of innovationd! &dition. Free Press, NY. 519 p.

Salmon, O., M. Brunson, and M. Kuhns. 2006. BerAsdged audience segmentation: A tool for
identifying Nonindustrial Private Forest (NIPF) osvreducation needdournal of Forestry 104
(8): 419-425.

Shaffer, R.M. 1997. Absentee forest landownersirgikia. Virginia Journal of Science 48 (3):
219-224.



ARTICLE 1: ADOPTION OF SUSTAINABLE FORESTRY PRACTIC ES
BY NON-INDUSTRIAL PRIVATE FOREST OWNERS

(Abstract)

Non-industrial private forest owners (NIPF owneya)n the majority of forest land in the
United States; for that reason, they play a majta in the sustainable management of the forest
resources nationwide, including the commonwealtWigfinia. However, the population of
NIPF owners is a dynamic population, and it iswell understood what factors come into play
to shape today’s NIPF owners’ decision to adoptatradopt a suggested forestry practice. This
first section of the study develops a model praaicthe adoption of practices by owners from a
proposed theoretical model (from the combinatiofoaf existing theories, including the value-
belief-norm theory, the elaboration likelihood mbdee theory of planned behavior, and the
innovation-diffusion process), using multivariatatsstical techniques. The relative contribution
of technical assistance, financial assistance gadational programs to the adoption of a given
practice is also analyzed in this paper. Severalatsowvere developed, each related to a given set
of management practices. The developed modelsatlyrpredicted between 69% and 97% of
the classification of the cases from the holdout@a, used to validate the models. Also, the
predictors retained in the developed models aceouiar the explanation of 7% to 41% of the
variance in the likelihood of adoption of a givenogp of practices. Some predictors of interest
include technical assistance, which was amongttbagest predictors, and “educational

programs” and “acreage owned”, which were not smgtpredictors as expected.

Keywords: Non-industrial private forest owners, NIPF, susthle forest management,
adoption, value-belief norm theory, elaboratiorlikood model, theory of planned behavior,

innovation-diffusion process, technical assistafino@ncial assistance, educational program.



Definition of Sustainable Forest Management and Ovgiew of the Research

According to the Food and Agriculture OrganizatiSastainable Forest Management
(SFM) is defined as the “management of forestswag and at a rate that balances economic
benefits and preservation of forest health, divgsnd functions for the present and for the
future.” Given that the ultimate goal of this resdais to better understand how non-industrial
private forest owners make decisions about adomtimgpt adopting SFM practices on their
land, this first section of the research aims teaeine whether any of the different variables
included in our study help explain NIPF owners’ jgitlan of SFM practices or not.

Theoretical Foundation of the Research
Decision-Making Process for Non-Industrial PrivateForest Owners

Predicting human behavior and understanding thenamesms that trigger behavior at a
given time, in a given situation, have always bgabjects of interest for scientists. A number of
researchers previously tried to determine the nm@shes underlying people’s decision-making
process, and use those mechanisms to predict hbemavior. Several models were proposed to
explain and/or predict behavior based on variotexmal and external factors. These models
include Stern’s Value-Belief-Norm Theory (VBN), Rax{s Innovation-Diffusion Process,
Ajzen’s Theory of Planned Behavior (TPB), and PstBlaboration Likelihood Model (ELM).

This section provides a brief overview of these sle@nd theories as a background for
understanding and predicting Non-Industrial Privadeest (NIPF) owners’ behavior toward

adoption of sustainable forestry practices.

Value-Belief-Norm Theory

Derived from Schwartz’s “moral norm activation” thg of altruism (Schwartz, 1977),
the VBN theory states that a person’s given beasitunction of three factors (Stern et al.,
1999):

- One’s worldview or perception of how the worldnsgeneral or about a specific object
(which can also be a field, topic, ideology, et€his worldview is determined by the person’s
object-relevant values (e.g. all living specieséhthe right to exist on earth, plants as well as

animals).



- Depending on what this worldview is for a persoward the object, it leads to one’s
awareness of the consequences of an eventual beltiaai might impact that object; if the
object is valued, then one is more likely to engiage behavior that will protect that object, or at
least not to harm it, and less likely to engage behavior that might threaten or disadvantage
that object (e.g. cutting forests without replagtwill harm the environment).

- The last factor on which the VBN theory is bagedosely related to the second
because one’s awareness of the consequences lodadrdriggers (3) one’s self-ascribed
responsibility to act. This self-ascribed respoitigjtxo act then leads to an attitude related to
one’s sense of obligation to act, called moral rampersonal norms (Figure 1).

The VBN theory is a value-centered and moral nopaesed theory; previous researchers
found that the VBN theory was a relatively good mlddr predicting one’s behavior because it
could explain 19 to 35% of the variance in behayikaiser et al., 2005; Stern et al., 1999).

Worldview

A

Awareness of consequences
of behavior

Behavior

A 4

Personal norms

A

Self-ascribed
responsibility

Figure 1. Value-Belief Norm Theory.

I nnovation-Diffusion Process

In his theory of the Innovation-Diffusion ProceBagers (2003) explains and describes
that a person exposed to a new innovation paseaggth five steps before reaching the adopting
phase of that given innovation. The five steps(@yd&nowledge, which consists of the exposure
of an individual to something new (innovation) &lled by his/her understanding how the
innovation functions and how it can be applied. Wlamlge can be described as the part of the
information filtered through cognitive processingdn individual and retained for present and/or

future use. This first step is based on the prethigeone needs an appropriate level of



knowledge about a given subject (object, behawmic, etc.) in order to adequately balance the
pros and cons of that specific subject before nwp&ifinal decision about what behavior to
adopt and for how long.

After having acquired essential knowledge abouttgext, the individual enters the
persuasion phase, which involves mechanisms thaeirce the formation of an individual's
attitude toward the innovation in question. It isidg this step that the individual conducts the
cost-benefit analysis (in every aspect: ecologycatonomically, morally, socially, spiritually,
etc.) associated with adopting an innovation. Téesyasion phase depends greatly on what
knowledge the individual had; if the person lackewledge about the benefits of a given
behavior, his/her decision would mislead his/hest/b@nefit analysis toward non-adoption; and
if the person lacks knowledge about the negatipects of a given behavior, his/her decision
would mislead his/her cost/benefit analysis towaddption.

No matter what the outcome from the persuasioneisashe individual next passes
through the decision phase, where he/she choosesépt or reject the innovation. This step
requires a combination of the knowledge and persngghases, and leads the individual’s
attitude formation by developing a plan of actiondqase the outcome from the persuasion phase
was favorable to the innovation). If the decisisna accept the innovation, the next step is
implementation, which consists of the individudldwing through with his/her choice to engage
in some behavior toward implementing it.

After having tried the behavior in favor of the owation, the individual’s last step is (5)
confirmation, in which he/she realizes the bendfam undertaking the behavior related to the
innovation offset the costs, and the individuahtiseeseeking to reinforce his/her decision. If the
implementation phase did not bring the expecteefisrand the individual estimates that the
benefits are not offsetting the costs, or theyralaively too marginal, then the behavior is likel
to be abandoned, thus, the innovation would likelyejected (Figure 2).

The perspective of diffusion of innovation emphasithat expert sources of
communications are mediated by the network soelations in a community that filter and
reinterpret targeted communications (West et 888). Actually, it is important to note that

rejection can take place anytime and at any pairind these five steps.
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Figure 2. Innovation-Diffusion Process.

Theory of Planned Behavior
The Theory of Planned Behavior (TPB) of Ajzen (1p&&s derived from the

combination of two theories: the Theory of Reasofetion (TRA) that predicted behavior from
attitude and subjective norms and Self-EfficacydrgdSET) predicting behavior from self-
efficacy (the conviction that one can execute @&igisehavior required to produce a certain
outcome) and outcome expectancy (related to anithdil's estimation that a behavior will lead
to a given outcome). The result of the combinatibthose two theories resulted in the TPB,
which is based on three factors: (1) attitude, Wheflects the subjective utility of a given
behavior; it refers to the degree of approval or-approval of a behavior by the individual; (2)
subjective norms, a social factor referring tostrength of normative beliefs and motivations to
comply with those beliefs; in other words, the jpéred social pressure to perform or not to
perform the behavior; and (3) the perceived cordvelr a given behavior, referring to the
perceived ease (or difficulty) to perform the babg so obviously it varies across situations.
Those three main factors determine the individua¢savioral intention, which is the best
predictor of an individual’'s behavior (Figure 3).

Previous studies showed that TPB explained bet@8dn 30% of the variance in
behavior (Ajzen, 1991).

Attitude

I

Subjective norms

I

Perceived behavioral
control

A 4

A 4

Behavioral intention Behavior

Figure 3. Theory of Planned Behavior.
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Elaboration Likelihood Model

The Elaboration Likelihood Model (ELM) was devedabmainly to analyze the
mechanism that triggers people’s behavior whendfagéh persuasive communication about a
given subject. The ELM theory postulates thereb@emain moderator variables that an
individual must have for adequately processing dogty the persuasive message he/she is
exposed to: motivation and then the capacity tagse (Petty, 1995). Motivation depends
greatly on personal relevance, which includes rldévidual’s interest in the delivered message,
the credibility and the trust of the individualtime person or the organization that delivers the
message, the individual's personal responsibidity, The capacity to process depends on the
situation at the time the message is delivered.ulflitude of factors can intervene, including
prior knowledge about the message content, digtrestmessage comprehensibility, etc.

According to ELM, every human being has an inigtiitude toward a given subject/topic
but what makes people different is in regards ts¢htwo factors mentioned in the previous
paragraph. In ELM, on the presence/absence of tiasenoderator variables depends the
nature of the individual’s cognitive process: iledst one of those two factors are missing (no
motivation and/or no capacity to process), thenrdevidual will follow the peripheral route of
cognitive processing, which requires low elaboratimeaning that the individual will deploy the
least effort possible to analyze the situation. Whech a case happens, the individual will not
analyze the core of the message but rather willen@aftecision based on relatively superficial
points (e.g., will analyze the number of argumgmesented instead of their importance). This
peripheral route results in the individual retaghhis/her initial attitude. On the contrary, if bot
factors are present (i.e., the individual findsspeial relevance in the message delivered and is
also capable of processing), then he/she will follbe central route, which requires higher
cognitive processing (high elaboration). When ahmvidual is engaging in a central route of
cognitive processing, he/she starts from an ingiatude, and then analyzes the argument
quality, the credibility and credentials of the s&ge deliverer, etc. One of two scenarios can
take place during the analysis. In the first cas#ther favorable nor unfavorable thoughts
predominate at the first phase of the central roagitive processing; the central route will stop
to favor the peripheral route. In the second cdsgther favorable or unfavorable thoughts

predominate, then there will be a cognitive streetthange; the new cognitions are then stored
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in the individual’s memory and make the differeegponses (about the subject of the message)
more salient than at the beginning (prior to wHenrmessage was delivered). This fact
ultimately results in a “central attitude changedrfipared to the initial attitude), whether it is
positive or negative. Attitudes resulting from tlahtral route are likely to be enduring,

resistant, stable, and thus predictive of a pessbahavior (Figure 4).

PERSUASIVE COMMUNICATIONM

PERIPHERAL ATTITUDE SHIFT
Attitude is relatively temporary,
susceptible, and unpredictive of

behavior
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A 4 \ 4
MOTIVATION TO PROCES!
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PRESENCE OF
PERIPHERAL CUES
7}

v
NATURE OF COGNITIVE PROCES\S\
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\ 4
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initial attitude
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\ 4 Y
CENTRAL POSITIVE | CENTRAL NEGATIVE _
ATTITUDE CHANGE | ATTITUDE CHANGE Low Elaboration

Attitude is relatively enduring, resistant, and
predictive of behavior

High elaboration

Figure 4. Elaboration Likelihood Model (Petty, 1995
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Relevance and Application of the Four Theories of @avior Adoption

The ultimate objective of this research is to peedlilPF owners’ behavior toward
adoption of sustainable forestry practices (SFManWyifactors, external as well as internal to the
individual, have to be considered for that aim, dakntral piece in understanding the process
resulting in any kind of behavior would be to ursland what comes into play in the decision-
making process for NIPF owners. In forestry, admptf SFM practices is inevitably somewhat
linked to a long-term prospect, thus, in this resleawe are more interested in stable behavior,
which means behavior that lasts, not just influenmg ephemeral opportunities and/or benefits.
Measuring this stable behavior is not part of ghigly though, because that would require
techniques such as longitudinal or cross-sectistalies. We assumed that behavior would be
stable as long as it was processed cognitivelygusia central route. All four theories presented
here deal essentially with the decision-making ess¢resulting in the undertaken behavior. All
four theories focus on explaining the mechanisntetging behavior formation within an
individual, though they all have different approash

The Innovation-Decision Process of Rogers (20@8)ekample, provides the different
phases one has to go through before implementgigea behavior, it is the model that best
provides the framework and the notion of progress time, and suggests that adopting a
behavior can sometimes take time, especially whengterm prospect, such as SFM practices
is under consideration. Furthermore, it is the nhtlol was suited for and has been used
extensively in the Extension field and has always/en its worthiness. The other three theories
can be applied to any kind of behavior and the wipobcess can take place in a very short time,
so none of them address specifically the time dsiwem

The VBN theory is interesting because it is a valeetered and norms-based theory,
putting more emphasis on personal, social and nvataks to predicting behavior instead of the
traditional economic and environmental factors tak¢o account over and over in forestry-
related research. The inclusion of those factopédict behavior would bring another
perspective to the field. The only problem with YN theory is that it was almost exclusively
used in the field of pure environmental conservatthus, its application and predictive power is
not known when used in other fields.

The TPB is one of the theories that were widelyduseross fields and disciplines, it has

common elements with VBN, and especially the imgnace of the social component (subjective
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norms), but it also brings two very important indival element, which is the perceived control
over a behavior and the actual behavior controls¢haspects were not extensively used to
explain people’s behavior in forestry.

The ELM theory is interesting for this researchaaese it is the theory that explains in
detail what goes inside one’s mind when procesgingn information. One of our main
expectations for this research was that educatjgmograms offered to NIPF owners would lead
them to change their behavior toward making infardecisions about forest land management;
in other words, educational programs were expecté@ persuasive enough for people to adopt

the central route and form a stable attitude favierto the suggested behaviors (practices).

Given those points, we can say that the four maglelcomplementary. We decided to
develop our own model, taking into account elemé&oi® the individual theories together and
we expect their combination to bring more prediefpower of NIPF owners’ behavior compared
to that of the individual theories used alone. ®woposed model is shown in Figure 5.

The Proposed model is an innovation-decision powgth five phases. Any source of
information (including educational programs) iani of persuasive communication to which
the person is exposed, and he/she cognitively psese(ELM model). Information and
education comprises the knowledge box in the kndgdegohase, resulting in a different level of
understanding. The second phase (persuasion) tookonfronting the result of the
individual's cognitive processing to the social andral norms; along with the individual’s
evaluation of the difficulty (or ease) of performithe behavior in question. In other words, this
phase includes the main elements of both TPB and.ViBie decision phase is next, with the
formation of the individual’s attitude toward a givbehavior. A behavioral attitude can be
supportive or go against a given behavior. Thetfophase is about implementing or not
implementing the behavior itself, it depends greati the persuasion phase; a given behavior
can be implemented or not depending on what beta\attitude was adopted. The fifth phase
goes beyond the act of implementing the behaverjridividual’s cognitive structure changes
to favor the behavior, so that the behavior wodddiatively enduring and stable over time; this

last phase is the true adoption per se.
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Figure 5. Proposed model of decision-making prot@sisehavior adoption.
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Non-Industrial Private Forest Owners
Characteristics and Dynamics of Non-Industrial Private Forest Owners

Previous studies found similarities between aguical crops and forest systems:
forested systems are changing constantly; howdweichanges are not as fast as with other
systems such as agricultural crops (Downing ante#ir2005). In the last three decades, the
number of NIPF owners generally increased. Kuhras. €1.998), for example, found that there
was an increase of 28% in the number of NIPF owmetise United States, and their number
went from some 7.8 million to 9.9 million betweed78 and 1994. Butler and Leatherberry
(2004) confirmed that trend by stating that theease in the number of NIPF owners went from
9.3 million to 10.3 million between 1993 and 200®wning and Finley (2005), in their study
about identifying what NIPF owners want in eduaadioprograms, found that there were 40,000
new NIPF owners every year in the state of Penasyév

Given that some forest lands are increasing daéai@station and/or natural growth, and
some are decreasing due to factors like urbanizate first and logical consequence of this
increase in the number of NIPF owners is the deer@athe acreage that every owner owns
(Kittredge, 2004). The nationwide fragmentatiorNdPF lands appears to be accelerating, with
more owners having smaller and smaller tractsrad [@Best, 2002). Ninety five percent of NIPF
owners in the United States own less than 100 aériesest land, and 60% of them own less
than 10 acres (Kuhns et al., 1998). The increasaphfentation of NIPF lands was coupled with
a relatively short tenure, leading to a less asd li&ely intent to manage the land in a
sustainable manner (Birch, 1996).

A number of studies have focused on identifyingdharacteristics of NIPF owners.
Though there are differences in the results ofdleigdies, they have several common points:

* From a demographic perspective, NIPF owners aferdiit from the average
American public. They have a higher level of forraducation compared to the general
population. They are older than the general pojmuigtetirees constitute about 33% of all NIPF
owners nationwide, followed by professional work2@8o and farmers 10%). They tend to be
more affluent than the average American. In terfreamership size, about 75-80% of them own
less than 50 acres of land; the averages estinfratedhe responses collected seem misleading
since those who own more than 50 acres control 6%te NIPF land, and account for only
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11% of the number of owners (Butler and Leathesh@004; Kittredge, 2004; Measells et al.,
2005, Kuhns, 1998; Jones et al., 1995).

* From a management perspective, many studies staawehy few NIPF owners
use a management plan. Several studies foundnidaa was a very low level of interest in
planning and using a management plan; for examplg,11% of NIPF survey respondents had
a written management plan (Measells et al., 208%)(Birch, 1996), and 3% (Butler and
Leatherberry, 2004). These surveys showed, hovitbaed 6% sought management advice in
general, and 22% sought professional advice dahegnost recent harvest. This suggests that
NIPF owners do not necessarily consider the neeldaeing a written document for managing
their forest land. The more land an owner haspibee likely that he/she has a written
management plan, whether the goal is timber progtuctr not (Best, 2004).

* Though timber production is no longer as importit was several decades
earlier as a reason for owning forest land, an imamb proportion of NIPF owners have
harvested timber at some point during the time thegyed forest land. The U.S. Forest Service’s
National Woodland Owners Survey (NWOS) [http://nfst$ed.us/4801/national-
programs/woodland-owners/] showed that owners vatbHarvested timber on their land
control 71% of NIPF lands; 50% of owners have hsie trees at some point during their
tenure, and 26% of them harvested for reasons ttharjust firewood. The prevailing
harvesting practice, in the hardwood forests ofehgtern U.S. is high grading, a non-sustainable

forestry practice (Nyland, 1992).

Consequences of the Increasing Number of Non-Indusdl Private Forest Owners

Some of the changes that came along with the iseceaumber of NIPF owners and the
fragmentation of the forest land are (1) their ogasfor owning forest land, (2) the
diversification of the objectives and goals of thasvners, and (3) what they intend to do with
their land in the future.
* Itwas assumed in the past that owning forest \aasl synonymous with
willingness to sell timber (Jones et al., 1995)od¢h the main reasons for owning forest land
did not change significantly during the past fewaltes, their relative importance did. There is a

clear increase in the importance of aestheticgpasding land to heirs (amenity values), and a
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clear decrease in the importance of timber prodadiconomic values). From the NWOS data
between 1993 and 2003, the top reasons for NIPfemafor owning forest land were (1) having
an estate to pass on to heirs (53%), (2) partsileace/farm (44%) and (3) privacy (41%).
Measells et al. (2005) found that small landownensl to give priority to amenity values and
larger ones place greater values on commodity mtamiu While those who primarily hold their
land for timber production only constitute 9% off¥d owners nationwide, they control quite a
large proportion of land because they are usuallyars of large tracts (Butler and Leatherberry,
2004).

Regional differences also exist when it comes ¢opttoportion of NIPF owners
considering timber production as a reason for ogmamest land: 41% in the South compared to
22% in the North and 18% in the West. Those diffees can be related to the fact that the
different regions have different timber productuiites and markets for forest products (Butler
and Leatherberry, 2004).

» Another consequence of the increasing fragmentatidine parcel sizes is the
diversification of objectives and goals of NIPF @i Indeed, three factors are limiting the
diversification of management options for privateekt owners. First is the parsgte, smaller
size holdings are less likely to be economicallyfipeble due to the economy of scale. The
second factor is the lack of markets for many fopesducts, discouraging owners from
investing in their forest (Kilgore, 2004). Thoseot¥actors, added with the lack awareness of
NIPFs about other alternatives for use of theid/dead NIPF owners to have less diversified
management options (Butler and Leatherberry, 2004).

* As a consequence of the changes in goals and ngigcit is not surprising that
the majority of NIPF owners intend to do little nagement if at all on their land in the future:
10% are just keeping their land to pass to thanshB% are planning to sell their land, and only
8% are planning to acquire more forest land (Egahlauloff, 2000). When asked about their
future actions, the majority of NIPF owners chdse gtatus quo, or just nominal actions in the

next five years (Kittredge, 2004).
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Factors Influencing the Decision-Making Process dflon-Industrial Private Forest Owners

Several factors influence the decision-making essof NIPF owners. The economic
factor is one of the most important ones. Indeleel per-acre cost of preparing a timber sale,
harvesting, and regeneration increases as thefihe sale decreases, especially when it is
below 50 acres. Also, the stumpage price tends togvn as harvest plots get smaller (Thorne
and Sundquist, 2001). As stated earlier, the ntgjofiNIPF lands are less than 50 acres, thus,
many timber harvests on NIPF lands are likely tocoaimter that higher cost and lesser revenue.
Both facts constitute a disincentive for timbergarotion, and thus for active management. The
increasingly smaller parcel size combined withitteeeasingly rapid turnover of ownership
brings NIPF owners to seek professional help lesse planning and management of their land.
Overall, active management of NIPF appears to benileg (Sampson, 2004). The increasing
demand for rural land for development causes @gigase in the real estate value, and reduces
the incentive to manage for natural resources.etomomic appeal of development is often far
more lucrative than other alternatives, such apikgehe land forested. On the other hand, with
the increasing number of new landowners and theasingly smaller size of land per owner,
other recent studies suggest that the tendendgridowners is less in favor of economic
motivations compared to more non-market motivatignsh as privacy, aesthetics, biodiversity
protection and that incentives conforming to thesivations are likely to lead landowners to
actively manage their forest land (Hull et al., 2D0

Another factor that can influence NIPF owners tiyaa knowledge Several studies
found that landowners could not maximize their $tlend potential because of a lack of
awareness and lack of knowledge of the differeerahtives they could have used on their land.
A low level of knowledge results in passive manageti{Salmon et al., 2006). Other factors
include a lack of capital, and lack of technicaistsnce. All of these blocking factors could be
solved if NIPF owners decided to participate moreducational opportunities that were offered
to them, because they can improve their knowletbgeitamanaging their land, reduce expenses
through cost-share programs, and implement sustiaif@restry practices on their land, suited to
their needs and objectives (Gan and Kolison, 1999).

All of these suggest some adjustment in the Exterend outreach approach in

providing NIPF owners with what they need.
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Implications for Extension and Outreach

The main purpose of Extension and outreach isdwige support for NIPF owners in
order for them to be able to reach their own objestby actively managing their forest land.
Active management here means providing them wehathility to make informed decisions to
maximize the benefits they value on their propestsen if their decision is to do nothing
(Salmon et al. 2006). For that, providing foresidycation and assistance to NIPF owners is one
of the most effective ways to encourage the actimeagement of those people’s lands (Bliss
and Martin, 1990; English et al., 1997). But whg #rere so many NIPF owners who have never

attended any educational program?

Diversity of Non-Industrial Private Forest Owners

The immediate consequence of the increasing nuofliélPF owners is the higher
diversity of NIPF owners. While diverse, they candeparated into more or less homogeneous
segments. A number of studies have focused on segtioa of NIPF owners, using
psychographic factors. Some recent studies segohédmeNIPF owners’ population according to
their objectives (Kittredge, 2004). Kendra and HAD05) used motivations for owning land as
the basis of the segmentation of the NIPF owneuladion in Virginia; Kline et al. (2000) used
the reasons for owning forest land for NIPF owner@regon and western Washington;
Kluender and Walkingstick (2000) used managemeantions to segment NIPF owners in
Arkansas; and Salmon et al. (2006) focused on ¢nefiis that NIPF owners get from their
forest land (benefit-based audience segmentatitagh of these studies came up with its own
NIPF owner segments and identified the differermseen each segment.

In the past, there was more emphasis by extensidoatreach personel to target either
NIPF owners owning large parcels (Kuhns et al. 896und that landowners with large
acreages are more likely knowledgeable about figrésan those with smaller land) or to use
averages as representative of all NIPF owner ptipnka(Larson, 2004). Neither approach really
targeted the majority segments of the NIPF own@ufadion because that majority is neither
large forest owners, nor average; rather, thew@aral owners. Indeed, over six million NIPFs
own less than 10 acres (Larson, 2004). There isdheeed to tailor outreach approaches and

educational programs to the diverse groups of NiRFRers.

21



As a consequence, landowner assistance effortddstievelop programs that suit a full
range of NIPF owner objectives such as timber pcbdn, amenity values, etc. (Bliss et al.
1997; Kluender and Walkingstick, 2000). For ins®@mprograms offering cost-share
opportunities or technical assistance to increasdyztion on NIPF lands are less likely to work

if the NIPF owners do not have timber productiofeotives.

Segmentation of Owners Based on their Needs and Preference

Within the last decade, a number of studies focasetthe segmentation of NIPF owner’s
population. The main rationale behind these segatientstudies consisted of focusing specific
topics of outreach efforts on specific groups oPRlowners as opposed to the older approach
that considered NIPF owners as a whole group, amg@ted only the most innovators groups of
NIPF owners.

For instance, according to the benefit-based setatien technique (detailed in Table 1
below), we can have three segments (amenity-focuseliiple-benefit, and passive) of NIPF
owners (Salmon et al., 2006; DeCoster, 1998; Kéihal., 2000). Each segment differs from
others in terms of needs and preferences aboumdlde of delivery of information about forest
management. Multiple benefit segment people prefegiving personal on site assistance from
foresters while amenity-focused owners prefer pdihaterials and passive owners prefer
online materials. Within each segment, there ig aldifference between absentee owners and
on-site owners: absentee owners prefer printedriaténewsletters, magazines, etc.) because
they do not have much of a local social networg&luding contact with forestry experts. In
contrast, people who are living on their forestlénd to prefer one-on-one interaction with
professionals to printed or online materials (Davgnand Finley, 2005).

Higher level of interactions between multiple-benkeindowners with local forestry
experts is a result of the social and communitynegts that these landowners were part of, not
because these landowners had actively sought eunhfitrmation.

Over two-third of landowners from the amenity-foedsaind passive landowners live in a
different county than their forest land, thus, tlaeg isolated from the communities that surround
their forest land (Table 1). Therefore, a suggesdind objective for outreach is to raise NIPF

owners’ awareness about compatibility of forest aggment and their goals.
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For multiple-benefit owners, participation in sdaiatworks in the regions surrounding
their land means that it is quite likely that peraloassistance for a few key multiple-benefit
owners could have far-reaching effects when thermétion they get is shared with neighbors
and peers (West et al., 1988; Rogers, 2003).

Passive landowners are either disinterested irstiared ownership, or researchers failed
to identify the aspects of ownership they valuerédistudies focusing on the segmentation of the
NIPF population have also been conducted; theviatig section deals with this matter.

These three groups are analogous to other clagsoins including Butler et al.’s (2007)

because all of them can be put on the profit-ame@ntinuum.

Table 1. Categories of NIPF owners according ta thigectives.

Amenity-focused Multiple benefit Passive
Definition Non-income generating Income generating benefits = All benefits
benefits > income non-income generating considered
generating benefits benefits unimportant
importance
Landowner Absenteeism High Low High
characteristics
Timber harvesting Harvested timber 22% 31% 10%
Income from timber = 25% 85% 14%
important
Active management of land Hesitant Higher motivation Neutral
Sources of forestry  Contact with foresters Less likely More likely Less likely
information
Most preferred sources of Printed or on-line materials ~ Personal on-site assistance Internet
information (Brochures, booklets and from a forester
fact sheets)

Segmentation of Owners Based on their Objectives, Concerns and Future | ntentions

The analysis of the USDA Forest Service Nationabdland Owner Survey (NWOS),
allowed the segmentation of NIPF owners based ein tibjectives, concerns and intentions.
The study was conducted by the Forest ServiceY #ite program on Private Forests and Roper
Public Affairs and Media (Roper Public Affairs aktkdia, 2007). Four segments were
identified from the analysis, including woodlandreat owners, supplemental income owners,
working the land owners, and ready to sell ownersn{rolved owners)Woodland retreat
owners are motivated by the amenity values of tlaeid, the land’s beauty, wildlife and the
privacy it provides them. Their motivations for aevahip of the land are mainly emotional. This
segment of owners is guided by motivations sudh@sove of the land (a very deep attachment

to the amenity values of the land), or the landlft®wning the land is a value in itself), privacy
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providing them with freedom to do what they wanttoon their land, without being worried
about disturbing neighbors. Other motivations idelthings like recreation (hunting, fishing,
hiking, etc); activities that promote family clogms. They constitute 40% of NIPF owners and
control 30% of the land (Butler et al., 200Working the land owners own their land for both
financial and amenity reasons; money is neithar tireque nor main reason to own their land.
They share many of the woodland retreat ownersivatibns, including privacy, or beauty of
the scenery; country life (instill more solid vatu® children, bringing the next generation to
have wonderful memories to look back on, etc), lagdcy. Inheriting land is most of the time
synonymous with a strong sense of responsibilitye land. They constitute 22% of NIPF
owners and control 25% of the land (Butler et2007).Supplemental income owners own their
land for financial reasons only; they are the |leasbtionally attached landowners. Their
motivation includes making money on a possible ehtenber and/or land, or owning the land
for its future value; earning principal or supplerta income (to live on, to pay taxes, etc.).
They account for 15% of NIPF owners and control 289 IPF land (Butler et al., 2007).
Uninvolved owners are usually absentee owners who are detéare their land. They are the
oldest group of owners and are likely to be absent€hey account for 23% of NIPF owners and
control 23% of the land.

In brief, the study concluded that woodland retesat working the land owners share
motivations and feelings, thus, an approach camskd to reach both. On the other hand,

supplemental income and uninvolved owners seere teeby difficult to communicate with.

Segmentation of Owners Based on Attitudes toward Stewardship and Engagement in Land

Management

Along with the analysis mentioned in the previoasagraph, the same institutions (the
Forest Service, the Yale program on Private Forasis Roper Public Affairs and Media) were
conducting a prime prospect analysis of NIPF ownesed on attitudes toward stewardship and
engagement in land management (Roper Public AffeicsMedia, 2007). Four groups emerged:
Model owners, Prime prospects, Potential defectord, Write-offsModel owners are very
active, passionate and dedicated to good land neamegf, eager to help others, whose advice
are listened to by other owners, very knowledgeabbut their land—leaders who are practicing
SFM on their land. They account for 15% of NIPF evenand control 26% of the land (Butler et
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al., 2007).Prime prospects also feel strongly about their land. They areaqwtently practicing
good land stewardship, but are likely to becausg #re open to learning more about improving
their land. They mainly differ from Model ownerstimat they think they are already practicing
SFM on their land while they are not. They are #feomost efficient group of people to
influence. They account for 29% of NIPF owners aadtrol 28% of the land (Butler et al.,
2007)Potential defectors are currently having to some extent the desirdhbier about
managing land but they are losing interest becatigarious reasons, including obstacles. A
distinctive attitude they have is also that thagkhhey already know all they need to know
about managing their land, thus, are less likelyg@pen to improve anything. They account for
44% of owners and control 37% of the land (Butleasile 2007) Write-off owners are owners not
performing any of the desired behavior and aramtetested in doing so; they are not receptive
to any outside input. This group is the most diffi¢o influence; they account for 13% of NIPF

owners and control 9% of the land.

Opportunity Costs of Non-Industrial Private Forest Owners

Outreach efforts and policies to support and bNigF owners to actively manage their
forest land did not necessarily take into accoetdpportunity costs of NIPF owners.
Nowadays, pressure from development and other magk lucrative alternative land uses
outweigh the active management of the forest l#ing.necessary to make incentives worthwhile
for the landowners. For instance, programs offearigw dollars of tax relief are not worth
much compared to real estate market pricing foddsted at several times its undeveloped value
(Kilgore, 2004). Another example is the opporturtidgt related to reduced timber harvests,
owners should be provided realistic incentivesiarvesting sustainably (Kline et al., 2000).

On the other hand, there is also a need to retandowners commitment in return for
the benefits provided to them through public pekciFor instance, Hibbard et al. (2003) found
that out of 66 forest preferential property taxatreent programs, only 16 required the owner to

obtain and use a management plan.
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Underserved Non-I ndustrial Private Forest Owners

Underserved NIPF owners are defined as “those valdanlot obtained assistance from
professionals, had not previously received inforamapertaining to forestry, had not belonged to
a forestry related organization, and/or had netmaleéd available forestry-related educational
programs” (Measells et al., 2005). In the pastrteadh efforts tended to target what Rogers
(2003) called innovators and early adopters, ateBat al. (2007) also stated. These two groups
in fact represent a minority of the population dPR owners. The rationale was that once
innovators and early adopters are targeted, thayrmwill spread the knowledge to the rest of
the population in a given area through a peer & keowledge transfer (West et al., 1988).
Those landowners who did not follow the innovatmmg early adopters may not be interested
because their objectives and/or reasons for owaimgs were different from that of those who
were targeted firsthand (Salmon et al., 2006).

Several studies found that underserved NIPF oweensined underserved because 34%
of them were unaware of the services, 61% of urdeesl NIPF owners who did not attend any
forestry related educational program, because Wwerg unaware of their existence (Measells et
al., 2005; Zhang et al., 1998). Also, 75% of thearevnot familiar with government cost-share
programs, etc. “It is paramount that forestry pesionals be proactive and flexible in educating
NIPF owners by notifying them of available forestejated resources” (Measells et al., 2005).
By notifying NIPF owners of the available progranasdowners can attend them and thus
become more knowledgeable about ways to activelyagatheir land and realize the full range

of benefits from owning forest land.

Summary

The NIPF owner audience is a moving target, neways/enter the population while
others leave, it is not a homogeneous populatiomasi a wide variety of people in different
dimensions such as objectives (non-consumptivecandumptive goals), demographics,
benefits, etc. Also, as stated earlier, the owngersiinover is quicker than it was in the past and
as a consequence, it is not always accurate tonesthe average NIPF owner as being
representative of the population (Rickenbach ¢t1808; Bliss et al., 1994). NIPF owners tend
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not to give priority to written management plang éssentially to the fact that they were not
aware of them or if they were, they did not thin&revworth the work.

In brief, many NIPF owners do not actively man#gar land (i.e., did not adopt
sustainable forestry practices) because of varneasons including some false assumptions and/
or approaches used in outreach programs in the Passe include:

* The assumption that timber production is necesspailt of owners’ objectives
and it was dominant compared to amenity values ascesthetics or recreation.

* The assumption that the average NIPF owner wasseptative of the population
of NIPF owners, and tailoring the educational paogs to that particular target.

* The use of languages or approaches that ownerpiieted to be a way of talking
down to them, telling them what to do and not tdlweir land, threatening their control over the
land (Roper Public Affairs and Media, 2007).

The result was generally a low adoption of the prots because they did not address the
needs of the majority of the NIPF owners.

Given that the future of forests and sustainableely of public goods and services
depend on NIPF owners who generally care about fdnail but are not always in position to
make informed decisions. Therefore, outreach pragras well as incentive policies have to be
adjusted to suit their needs by addressing thesltyeof NIPF owners, especially the
underserved ones, their needs and preferencesppartunity costs, etc.

In conclusion, improving NIPF owners’ knowledgeabforestry and forest
management will help them make more informed dewssrelated to the management of their
land, which decisions will then lead to enhancezhemic viability and an improved quality of
life; however the approach and ways to provide thth that knowledge have to be suited to

their needs, goals and objectives.
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Methods
Objectives and Hypotheses

The research is based on determining the signifi@etors leading forest owners to
adopt practices (behavior) that ensure sustaimableagement of the forests in question.
From the literature review, we developed the follmyymain hypotheses for this study.
» The frequency of attendance of educational progratased to forestry practices would
be among the significant independent variablesagmxiplg NIPF owners’ behavior toward
SFM practices.
» The more educational programs an individual haehaid, the more likely he/she would
be an adopter of SFM practices and vice versa.
The overall methodology employed in this reseasatheipicted in Figure 6.

Sampling

The target population for this research is the pagmn of NIPF owners in the state of
Virginia. The study population includes NIPF ownettso, at some point since 1997, manifested
some interest to acquire information about actorest management. The common denominator
for individuals in the study population is that yredl were exposed to at least one possibility of
engaging in active forest management, through aletter that informed them about available
educational programs, as well as technical assistand financial assistance. This study
population includes some 24,000 individuals onligteout they did not all have the same
reaction towards the services offered; insteadgethere two distinct groups: one group
consisted of landowners who decided to attendaast lene of the educational programs offered,
and the other group consisted of landowners whandidake any action beyond seeking
information.

The database with the list of Virginia non-industprivate forest owners who were
exposed to the possibility of attending the avddaaucational programs was used to extract the
sampling frame for this study.
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I nclusion Criterion

All NIPF owners who own/owned two acres or moréooést land.

Exclusion Criteria

» All individuals in the database who are not acpralate forest landowners or who
owned land elsewhere than in Virginia.

» All individuals in the database who are not acpralate forest landowners or who
owned land elsewhere than in Virginia.

» All forest landowners on the list owning less thamn acres of forest land.

After applying those criteria, we came up with acmmore reduced list of 5,793 people in total;

this shorter list constituted our sampling frame

Sampling Design

Given the number of people in our sampling frame ,cauld not proceed with a census.
Instead, we opted for a random sampling method witt the resources we had, allowed us to

use a sample of about 60% of the study populalibe.sample size then included 3,435

individuals.
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Figure 6 presents a flow chart of the researchga®c
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Figure 6. Overall methodology used during the rnegea
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Types of responses

Each respondent either responded (response), tigimoesponse), or was not reached
(undeliverable questionnaire).
Responses included the following:
- Fully or partially completed questionnaires maibeatk to us,
- Blank questionnaires mailed back to us, apart filmose that could not be delivered
(wrong addresses),
- Respondents who contacted us by calling or sendiran e-mail to let us know about the
guestionnaire, whether they sent the questioniaic& or not,
- Respondents who sent a letter to us explainingtivdy did not mail the questionnaire

back (and/or any other information related to tinevasy).

There were two types of responses: usable and sainlai
Usable responses included:
- Fully or partially completed questionnaires thatlddoe statistically analyzed. The rest

of the analysis is based on usable responses.

Non-usable responses include:
- Blank questionnaires mailed back (with or withooy &xplanation about why the

guestionnaire was left blank).

Questionnaires from respondents who did not ownfargst land in Virginia at any time
in the past ten years but filled the questionnaire

Questionnaires with only the demographics sectanpeted.

Information from respondents, who just called, ekeabor sent letters to us explaining
why they did not return the questionnaire withanding a completed questionnaire
back.

No response category:

This category included all respondents who didbsddng to any of the two preceding
categories:

- Respondents whose intended questionnaire wamlts mail for some reason,
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- Respondents who got the questionnaire but didetatm it and did not tell us why they

had not done so, or returned it but it got loghe mail.

Undeliverable (wrong addresses)
- This category includes questionnaires that coutdoradelivered to the addressee and
were returned to us. They were not included inrésponse rate calculation.

Pretest of the Questionnaire and Mode of Administraon

For validity purposes, the questionnaire was pésted; it was mailed to 120 NIPF
owners using a slightly modified version of thel@én’s (2000) tailored design method, using
an advance letter that alerted them about the gufeowed by the survey package (cover
letter, questionnaire, self-addressed stampedretwelope) a week later. For practical reasons,
we decided to conduct the pilot test with foreshevg living in Montgomery County, Virginia
(the towns of Blacksburg and Christiansburg). A sary of the results of the pilot test of the

guestionnaire is in Appendix C.

Focus Group

After all responses from the pilot test were gaglden focus group was held to ensure the
validity of the questions (i.e., to make sure aléstions were clear and understood the way we
intended them to be). Respondents made commentsded suggestions about unclear
guestions we identified from the pilot test resaltsl that other respondents themselves did not
understand or interpreted differently. The focusugrwas also used to get input from
respondents about the presentation of the sureegith, format, wording of questions, font size,
etc.). Given the very limited number of respondevite could come to the focus group session
(only two voluntary NIPF owners came out of 33 tad), the format was more of a discussion
on the points that respondents and ourselves amesidmportant. The materials used during the

focus group are presented in Appendix D.
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Data Collection

The survey was mailed after analysis of the pést,tand correction and revision after
the focus group. It was administered using a nedliversion of the Dillman’s tailored design
method (Dillman, 2000) by using two waves of ma#rof the survey packet (advance letter,
cover letter, questionnaire, self-addressed stamgiach envelope), and a wave of reminder
cards.

The first mailing was in late April 2007. A montter, the reminder card was sent to all
recipients who did not return the questionnaire.Wééed for another month before sending out
the second wave of mailing of the survey packed,asked recipients to return the questionnaire
even if they did not fill it out, with a mention tiie reason why it was not filled out in order for
us to know that they did not fill the questionnaote purposefully, not because they lost it or for

other reasons.

Data Input, Preliminary Data Processing and Data G#aning

In parallel with the data collection, we enterld tlata on an Excel spreadsheet, then,
conducted preliminary data processing using thes8tal Package for the Social Sciences
(SPSS) to identify and fix any problems or mistakegle during the data entry. It was only after

the data was cleaned that we proceeded to thel actizgaanalysis.

Data Analysis

We used both descriptive and inferential stassiicanalyze the data. A model for
predicting the adoption of active forest managenpeattices by respondents was developed.
There are eight groups of practices that we constbifor this matter: harvesting practices,
wildlife management practices, woodland managermpedtices, best management practices
(BMPs), conservation easements, management ptamital assistance (professional help), and
financial assistance (cost-share programs). Eatiiiose groups of practices includes a number
of individual practices, and we defined the NIPFewas adopter if he/she adopted at least one
of the individual practices within a group of priaes. A ninth group of practices is the

combination of the eight listed above, it is caltal practices”.
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The data analysis required two multivariate staastnalyses; first was data reduction
through factor analysis, and second was a logisticession analysis to determine what variables

were significant in predicting the likelihood oparson to adopt a given practice.

Factor Analysis

Variables that were reduced through factor anaiysiside “Reasons for owning forest
land” (or motivations), “Sources of information ds® make management decisions”, or
“Limiting factors for active forest management” peived by the respondents.

We are interested in grouping variables, not cabes, R-type factor analysis is more
appropriate to use and given that our goal is torsarize the original information from the raw
list of variables into a minimum number of factéws prediction purposes, the principal
component analysis (PCA) was the chosen technique.

Requirements
Two points are to be considered to check if ouadaeet the requirements and

appropriateness of factor analysis or not befoteérngedeeper into the analysis.

» Firstis the correlation matrix for all the variablin the analysis. A visual inspection
ensured that there were enough significant coroglatamong the variables. Both the number of
correlations equal or greater than 0.3, and tha&fstggnce of the correlations are taken into
account here (Hair et al., 1998). The Bartlett tedstphericity tests for the presence of non-zero
correlations among at least two of the set of rawables.

* The second is the measure of sampling adequacy JMSAd to quantify the degree of
intercorrelations among the raw variables. A higheue of the MSA means that there is a high
degree of correlation between the variables faetpr analysis is appropriate). MSA values
range from 0 to 1 with 1 meaning perfect predictibeach variable by others without error;
0.80 meaning meritorious prediction; 0.70 meaningdimg prediction; 0.60 meaning mediocre
prediction, and 0.50 or less meaning miserableigtied (Hair et al., 1998). We chose the cutoff

point of 0.80 for our analysis.
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Factor Matrix
After verifying the appropriateness of the uséagtor analysis, the next step was to

compute communalities. Communalities are the eséichamount of variance shared among all
variables in the analysis and on which derivatibthe factors from the factor analysis is based.
Variables having communalities less than 0.3 weotueed from further analysis, the rest were
retained.

Our data involved multiple groups using the sanadeswith different variances (as
opposed to variables with different scales); fat tieason, the appropriate extraction technique
used was covariance matrix. The number of factetraeted was determined using the latent
root criterion (any individual factor should accotor the variance of at least a single variable if
it is to be retained for interpretation).

Given that our goal was to summarize the originfdrimation contained in the original
set of variables to the least possible numberagmendent, uncorrelated factors, orthogonal
rotation of the factors would simplify the factdructure using the orthogonal method. The
rotation method used was Varimax, because it pesvas many orthogonal factors as possible
by simplifying the columns in the factor matrixe(i. makes as many values as possible in each
column close to zero).

When the factors were rotated, we analyzed therfdaading for each variable (the
correlation between that variable and the factdiga factor loading suggests a high variance of
that variable accounted by the factor). As a aoteof significance suggested by Hair et al.
(1998), variables having a factor loading gredtant0.5 are practically significant.

In case one or more variables loaded on more tharfaxtor in the rotated component
matrix, we used the component score coefficientimméhowing the amount of variance
accounted for by the factor solution for each uadapand eliminated the variables with
communalities less than 0.3 (at least 1/3 of theamae of each variable must be taken into
account). Also, variables that did not load on fatgor and/or their communalities were too low

(<0.3) were ignored in the interpretation.

Computation of Factor Scores
The Anderson-Rubin method was used to computesattierfscores because it ensures

the orthogonality of the derived factors; the ssaee uncorrelated compared to other methods
such as the regression or the Bartlett methodsaaigibable on SPSS.
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Reliability and Validity
Cronbach’s alpha was calculated for the origiealo$ variables before they were

reduced through factor analysis to assess théil@lyeof the measures. A reliable measure of
the scale has a Cronbach’s alpha value of 0.70eatgy, as suggested by Hair et al. (1998).

We also validated the factor analysis by usingsimated split sample (i.e., we split our
sample in two samples of the same size). We valititite factor models by comparing the factor
matrices from the two subsets and by comparing tioetine developed model (that used the total

sample size).

Stepwise Logistic Regression Model

We were primarily interested in predicting whethagiven NIPF owner adopted a given
practice or not. The nine groups of practices nostil earlier served as dependent variables
after being recoded into dummy variables. Tablea¥iges a summary of the variables used for

this analysis.

Table 2. Variables used for the logistic regressimuel.

Dependent variables Independent variables
All practices Dummy Frequency of attendance of educational programs Continuous
Harvesting practices Dummy Technical assistance Dummy
Wildlife management practices Dummy Use of a written management plan Dummy
Woodland management practices ~ Dummy Financial assistance Dummy
BMP practices Dummy Acreage (acres) Continuous
Conservation easements Dummy Number of tracts owned Continuous
Use of a written management plan  Dummy Length of ownership (years) Continuous
Technical assistance Dummy Distance between home and forest (miles) Continuous
Financial assistance Dummy Age Continuous
Level of education Categorical
Income from forest-related activities (% household income)  Categorical
Household income ($) Categorical
Motivations for owning forest land Continuous
Sources of information used for managing land Continuous
Constraints to forest management Continuous

There are three variables that are listed as beplerttent variables and predictor
variables (adoption of management plan, techngsiktance, and financial assistance). These
three variables are thought to be mediators ofigi@d such as educational programs and the

practices per se. For instance, a NIPF owner, aftending an educational program realized that
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he can have financial assistance through cost-gltaggams, and then only does he/she
implement some practices on his/her land.

All these elements included in our analysis aréspiaie theoretical Proposed model we
developed earlier (Figure 5). In the knowledge phaEf¢he model, variables such as frequency
of attendance of educational programs, or the uarsmurces of information used for the
purpose of managing the land are elements of thiess of information box; demographics
including age, level of education and length of evghip of the land are part of the motivation
and ability to process boxes. In the persuasiosgltae different types of motivations for
people to own forest land are elements of the stikgenorms since everything an individual is
going to do (or is doing) on his/her land depemsvbat his/her objectives are, objectives are
part of one’s values and beliefs. Elements abautridividual’s resources such as acreage,
number of tracts owned, distance between homeamedtfland, and household income are
elements of the attitude box because it is onljaliing these elements into account (resources)
and analyzing them with the information and knowkedbout the likely results an advertised
behavior would produce that a person can estinhatednsequences of implementing a given
behavior (e.g., the advertised behavior is abouigusie group selection technique for timber
harvesting, but the person owns only two acreamd | with harvestable trees scattered around,
then, his/her attitude would likely not adopt thdtrertised behavior). The different constraints
to active forest management variables are cladsiffeler perceived behavioral control; as stated
in the VBN theory, people find it easier to adophaviors with outcomes he/she can control (do
not depend on circumstances). Since some of thrassraints the individual can control (e.qg.,
poor soil, insufficient time to allocate to manag@hactivities) but there are also others he/she
cannot, such as development of nearby lands, absdémuarket for the products, etc. If the
outcome of a behavior relies essentially on colaibté factors, then there would be more chance
for it to be adopted, on the other hand, if thecoute relies on uncontrollable factors, its
adoption would be less likely. In the decision ghatevelopment of a written management plan,
use of technical assistance, or use of financgk&sce are elements of the behavioral intention
box because for an individual to invest in thosgvaies, he/she must have already made up
his/her mind on trying to implement the behaviot jost did not have either one or both of the
technical knowledge and the financial means toadd bese activities are very good indicators

of the willingness to implement the wanted behaidhe implementation phase includes all the
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practices, including harvesting practices, wildii@nagement practices, woodland management

practices, use of BMPs, use of a written managemplantand use of conservation easement

programs. The adoption phase involves maintairhegrhplementation of the practices and/or

reinforcing behaviors through either technical stesice, or financial assistance or educational

programs.

Several of the dependent variables are actuallypgof individual practices; Table 3

summarizes the list of individual practices taketo iaccount for each group of variable.

Table 3. List of individual practices within eachpdndent variable.

Harvesting practices

Wildlife management practices

Conservation easements

Marking trees prior to harvest

Written contract for timber selling

Group selection

Seed-tree selection

Estimation volume timber prior to selling

Single-tree selection

Management of tree species for wildlife
Habitat protection (against fire)

Control of invasive species (plant & animals)
Protection of special places (springs, pools)

Protection against damage from noxious species

(deer, beaver, etc)
Removal of habitat for noxious species

Conversion to other land use restricted
Road construction restricted

Tree harvesting restricted
Development restricted

Splitting forest land into smaller holdings
restricted

Woodland management practices

Technical assistance

Financial assistance

Site preparation

Tree plantation

Tree thinning

Tree pruning

Control of exotic species

Roads and culverts maintenance
Boundary line survey

Fire hazard reduction

Prescribed burning

Use of fire lanes

Woodland management

Wildlife management

Timber sales and harvesting planning
Fire safe landscape management
Non-timber business assistance
Forest stand management (silviculture)
Reforestation and planting

Recreation and aesthetic planning
Taxes and estate planning

Cost-share program assistance

Forest health, invasive species, insect
management

Reforestation of Timberland
Environmental Quality Incentive Program
Forest Land Enhancement Program
Agricultural BMP cost-share Program
Bmp tax Credit Program

Conservation Reserve Program
Conservation Reserve Enhancement Program
Forestry Incentives Program

Wildlife Habitat Incentives Program
Partners for Fish and Wildlife Program
Wetland Reserve Program

BMPs

Written management plan

All practices

Using BMP practices

Has one and follows it fully
Has one and somewhat follows it
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For the purpose of our analysis, the group of prestwas given a score of 0 if the NIPF
owner did not implement any of the listed indivitlpeactices; if he/she implemented one or
more individual practices on his/her land, the grofipractices was given a score of 1.

The main goal is to estimate the probability (itkeod) of a NIPF owner to adopt a given
practice. A probability of adoption of a practicegter than 0.5 would mean likely adoption and
a probability less than 0.5 would suggest likelp+aaloption. In brief, with the model developed
here, we propose to predict that a given NIPF owraarld be either an adopter or a non-adopter
of a given practice, knowing his/her attributes#iibe independent variables.

Requirements
The only requirement for logistic regression is dldequacy of the sample size for the

planned analysis. Hair et al. (1998) suggest amahratio of observations to the number of
variables to be 5/1, and that each group (0 arth4d Xo have a minimum of 20 observations.

Analysis Process
We used the Wald Forward Stepwise Model for engettire independent variables into

the model. With this method, a variable is entdyased on the significance of the score statistic,
and variable removal is based on the probabilitthefWald Statistic, which assesses whether
the coefficients of the independent variable sigatiitly differ from zero when it is in the model.
In other words, at each step, the independentblartzaving the highest and most significant
score statistic is entered first in the model;gbeond variable is entered in the same way,
however, the Wald Statistic assesses whether thebl@ entered in the previous step still has a
coefficient significantly different from zero or ndf the coefficient is significantly different

from zero, then, the variable is retained, andig not, then the variable is removed from the
model. The process continues until no more vargabda be entered or removed from the model.

Measures of Goodness of Fit
There are three main measures for the goodne#sobttfie model. (1) The -2 log

likelihood (-2LL) is the error term, thus, the gas|for each step in the development of the
model, to decrease the value of -2LL; that decresasgpected to be significant at a level of .05
between each step (otherwise the stepwise protmss) SA Chi square is used to measure that
change in -2LL. (2) The Nagelkerke R square is usedeasure the amount of variance in the
odds ratio of the dependent variable that is acmslfor by the variables in the model so the
higher its value is, the better the model fits. TBe Hosmer and Lemeshow Chi square is used to

measure the difference between the predicted andliberved classification of individuals in the
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classification matrix; a high value of this Chi sge (not significant) means the predicted
classification is not significantly different frothe actual (observed) classification, thus the
model fits well.

The classification matrices show the actual (obe#y¢lassification and the predicted
classification. The resulting “hit ratios” (percage of correctly classified cases in the
prediction) provides an idea about the fit of thedel.

Validation
We divided our sample in two for the purpose ofdation for this analysis. Fifty-five

percent of the sample was randomly selected arditosgevelop the model and the remaining
45% was used to validate the model. The measunese/¢hen for the validation of the model is
the hit ratio (percentage of correct classificafimm the prediction) when the model is applied
to the holdout sample.

Odds Ratio and Probability of Adoption
The developed model for each group of practicegheafollowing structure:

Z :Bo+ B1X1+ BzX2+... ---+ann
With: z being the log of the odds ratio for adoptof the given practice;

Bo being the intercept; and

B1 ... Bn being the logistic regression coefficients for ginedictors (determined during
the model development).

The logistic regression coefficients were interpdein terms of odds ratio for adoption

they brought into the equation by using the follogiformula, given that®€” = (&) (¢).

P(adoption) o PP gr B

p(non—adoption)

And the probability of adoption, which is our attate objective, was derived from the

above equation:

1

p(adoption = m
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Results and Discussion
After elimination of the undeliverable questionesir Table 4 provides the response rates
obtained.

Table 4. Response rates after removal of the wetalle questionnaires.

Number Percentage
Questionnaires actually delivered 3120 100 %
Total responses 1624 521 %
Not usable responses 527 17.0%
Usable responses 1097 35.2%

The overall response rate was 52% response ratehvs lower compared to Blatner et
al. (1991) study, with 69% of response rate, bginglar to that of other surveys, including
Potter-Witter (2005), with 55%; Hodge (1993), wiik%, and slightly higher than other studies,
including the National Woodland Owner Survey (NW®@&ponse rate, with 49% (Butler et al.
2007), Creighton and Baumgartner (2005) found 48%ndra and Hull (2005), 46.1%.
However, due to the relatively high rate of nonhlsaesponses 527 questionnaires in total, we
had an overall usable response rate of 35.2%; whistill higher compared to that of Downing
and Finley (2005), with 36% after adjustment, El@d al. (2003), with 34.2%, or Measells et
al. (2005) with 30.7% of adjusted response rate.

Characteristics of the Study Population
Demographics

Age
A total of 1,065 individuals provided age data. Hverage age of our respondents was

62 years old. Table 5 provides the age distributibour study population.

Table 5. Age distribution of the study populatidi=1065).

Age category Frequency Percent
Less than 30 years 3 3
30 to 44 years 82 7.7
45 to 59 years 397 37.3
60 to 75 years 422 39.7
More than 75 years 161 15.1
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The study population included 54.8% of our respoitsiaged 60 years old or older; less
than 8% of our study population was less than 4%syeld, while 15% were 75 years old or
older. The study population is older than otherysations in previous studies, though presenting
the same trends. For example, Hodge and Southsudisy (1992) found 50% of Virginia’s
NIPF owners were over 60 years of age. Birch (1896)d that 45% of NIPF owners are older
than 55 and 33% were retired. Downing and Finl®p8&) also found the average age of NIPF
was 57 years.

Household income
The average annual household income of respondestbetween $50,000 and $99,999,

with more than 70% earning $50,000 or higher (T&)lédowning and Finley (2005) found that

over 40% of NIPF owners earned $50,000 or more.ré€sults are consistent with Johnson et

al.’s (1997) who found an average annual incon®6df000, but suggest that our study
population earned more than Hodge’s (1993) whoddb? of respondents earning higher than
$40,000.

Table 6. Distribution of household income (N=957).

Annual household income Frequency Percent
Less than $25,000 85 8.9
$25,000 to $49,999 198 20.7
$50,000 to $99,999 378 39.5
$100,000 to $199,999 192 201
$200,000 or more 104 10.9

The proportion of income derived from forest-rethsetivities was 3% despite the fact
that 75% of the respondents actually earned 2% s of their income from forest-related
activities. Only 1.81% of respondents earned oraatquor more of their annual household
income from forest-related activities (Table 7).

Table 7. Income generated by forest-related a@s/{tN=997).

% household income generated from forest-related activities  Frequency  Percent

Less than 25% 979 98.2
2510 49% 11 1.1
50 to 75% 4 4
More than 75% 3 3
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Level of Education
Fifty-seven percent of our respondents have a bashdegree or more (Table 8)

compared to 30% for the general public (Stoops42@0d 45% of respondents having any
college degree in Hodge's study (1993). Also, d&#y of our respondents went to"grade or
less compared to 15% for the general public (Stodp84). Downing and Finley (2005) reported
fairly high level of education for NIPF owners asliwwith 70% of them having at least an
associate degree. These facts suggest that oyrsdpdlation is relatively well educated
compared to the general public. Table 8 below mlesithe distribution of the respondents

according to their level of education.

Table 8. Frequency table for level of education INZ2).

Level of education Frequency Percent

Less than 12t grade 49 4.6
High school graduate or GED 167 15.6
Some college 157 14.7
Associate or technical degree 93 8.7
Bachelor degree 312 29.1
Graduate degree 294 274

Table 9 provides descriptive statistics for infotima obtained from the usable responses.

All variables in table 9 have continuous values.

Table 9. Descriptive statistics for variables ia gurvey.

N Minimum  Maximum Mean Std. Deviation

Age (Years) 1065 26 98 62.45 12.057
Household income earned from forest-related activities (%) 997 0 100 297 9.023
Acreage (acres) 1028 2 3000 172.77 303.215
Number of tracts of forest land owned 992 0 55 2.36 3.328
Length of ownership (years) 1033 0 79 24.71 14.607
Distance between farm and forest land (miles) 525 0 169 1.31 10.507
The distance between primary residence and forest land (miles) 913 0 5000 23.62 197.650
Frequency of attendance of educational programs 1075 0 10 1.89 2.771

Table 10 displays the frequencies of respondentspitivided positive responses (Yes)
to the statements in the table (from a yes/no eurest All variables in table 10 represent the

percentage of the positive responses.
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Table 10. Frequency table for variables collectedhfthe survey.
N Frequency (%)

Directly participated in the management of forest land 879 72
Used technical assistance (professional help) 1083 54
Used a written management plan in land management 1041 28
Harvested at some point in the past 11 years 1079 61
Allowed the logger to harvest without any contract 658 20
Let the logger choose the trees to harvest 658 24
Actually used harvesting practices 658 89
Reasons for managing land included wildlife management 1068 55
Actually used wildlife management practices 586 78
Actually used woodland management practices 983 86
Aware about best management practices 1054 77
Actually used best management practices on their land 731 73
Used financial assistance in the past 11 years 1056 23
Actually used any type of cost-share program 1056 22
Used conservation easement programs at some point 1054 7
Actually used any conservation easement program 1054 7
Used any type of source of information to manage land 1068 67
Attended of any educational program at some point 1075 53
Resources
Acreage

The average acreage owned by the respondents Bafies, ranging from 2 to 3,000
acres (N=1,028). Fifty percent of respondents owtedcres or less though, and 75% owned
180 acres or less. Those results confirm previtudies about NIPF owners; Dedrick (1999), for
example, found that 51% of all Virginia NIPF aredehan 100 acres, and Downing and Finley
(2005) found that 84% of owners had less than 20€@saHowever, Kuhns et al. (1998) stated
that 95% of NIPF owners nationally own less tha@l &46res. Although other studies, including
Measells et al. (2005) found larger average acreaggared to ours, with 330 acres, the
majority of them suggest that our population haseehat larger land holdings than NIPF

owners across the country.

Number of tracts
Respondents owned two tracts on average (N=9%).dfithe respondents (50.1%)

owned a single tract and the other half (49.9%)exvwvo tracts or more. These numbers
somewhat differ from Birch’s (1997), who found tleetly 31% of owners were classified as

owning more than one tract of forest land.
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Length of land tenure
The average length of ownership is 24 years ranigorg less than a year to 79 years

(N=1,033). The first three quartiles were 13 yeabsyears, and 34 years. Compared to Birch
(1996) who found 15 years of tenure for 64% offXhEF land, our study population presented
31.4%. Our average land tenure was exactly the sanan et al.’s (2007), which was 24 years.

Nagubadi et al. (1996) also found a very similagrage in land tenure, which was 23 years.

Distance between forest and farm/home
The average distance between the respondent’sailadnhis/her forest land was 1.3 miles

(range from 0 to 169 miles) with 75% of respondemtsing their farm on one of their forest
land tracts (N=525).

Sixty-two percent of the respondents lived withmeanile from their forest land
(N=913), compared to 67% of NIPF owners in Bircstigdy (1996). If we consider the
definition of absentee owners used by Shaffer (L88MNIPF owners living more than 50 miles
away from their forest land, out of the 913 respsn8% of owners were classified as absentee
owners compared to 16 %, 14%, and 32% respectigelghaffer (1997), Birch (1997) and
Hodge (1993). The discrepancy seems to indicatdllbaypothesis suggested by Shaffer
(1997), that absentee owners are more likely toared to a mail survey concerning their forest
land, does not apply to the general populationi®fANowners of these three studies. Only
Hodge’s used the same mode of administration atadatdlection method as we did, but it

yielded the most discrepancy in results comparexlts.
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Educational Programs

One of the main goals of this research is to daterwhether or not educational
programs had any effect on the implementation atfices. Table 11 shows the distribution of

attendance at educational programs by landowneleitast 11 years.

Table 11. Attendance of educational programs (NZ3),0

Number of educational programs attended Frequency Percent

None 5056 47
One 192 18
Two to five 256 24
Six to ten 72 7
More than ten 50 5

Almost half of our respondents never attendedfarmyal educational program in the last
11 years and 88% of them attended five times @&; leganing at most once every two years.
Here as well, we can say that our study populaitfiers from the general population of NIPF
owners because previous studies found that there evdy 14% of owners who attended at
forestry-related educational programs (Measelld.e2005). Educational programs, along with
other elements like sources of information, are pathe knowledge phase in our theoretical
model (Figure 5). We expected educational prograntelp people consider adopting SFM

practices unless the latter contradicted theirestthje norms.

Practices

Technical assistance
A total of 1,083 people responded to the techrasalstance questions; 57% of them

used technical assistance from professionalsieldrelated to forest land management at least
once at some point in the last 11 years. This mungmore than the double of what other
studies showed: only 23% of NIPF owners in Georgiived some sort of technical assistance
(Crowther, 1990), 16% from Butler et al. (2007)d &% from Jones et al. (1995). Table 12

summarizes the results about the source, type smdfyprofessional help by respondents.
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Table 12. Technical assistance providers and tgptechnical assistance (N=1,083).

Types of technical assistance used Freg. % Technical assistance providers Freg. %
Woodland management plan 347 32 Private consulting forester 336 31
Wildlife management plan 173 16 Private consulting wildlife specialist 32 3
Timber sales and harvesting plan 379 35 Virginia Department of Forestry (forester) 433 40
Fire-related landscape management 54 5 VDGIF (biologist) 97 9
Forest health, invasive species, etc. 130 12 Forest industry landowner assistance program 76 7
Real estate investment 43 4 Extension agent 173 16
Non-timber business assistance 32 3 Certified public accountant 87 8
Silviculture techniques 162 15 Lawyer 87 8
Reforestation and planting 249 23 Logging firm or timber buyer 292 27
Recreation and aesthetic planning 76 7 Other type of professional help 32 3
Taxes and estate planning 119 11
Cost-share program assistance 152 14
Other type of assistance used 22 2

The first three columns of Table 12 provide infotima about the different types of
technical assistance landowners sought. Timbangelhd harvesting planning were the most
sought after assistance, with 35% of respondentsifpasked for it. The next most used
technical assistance was woodland management paB2%) and reforestation (23%). The
least used types of technical assistance wereindret business assistance (only 3%), real
estate investment (4%), and fire-safe landscapegement (5%).

The last three columns of the Table 12 show thaMinginia Department of Forestry
(VDOF) foresters are the professionals that landaw/solicited the most to get technical
assistance from, with 40% of respondents havingdblelp from them. This finding seems to go
along with what the Roper Public Affairs and Mesliady (2007) found, which states that state
foresters are preferred to private consulting femss Private consulting foresters were the
second most solicited group (31%). Only 27% of owmeceived technical assistance from
foresters from logging firms or timber buyers whc@ding to previous studies “are there
primarily to make the most money out of the operatj thus scarcely solicited by model
owners” (Roper Public Affairs and Media, 2007). §tias possibly because owners chose their
foresters from word-to-mouth and if friends hareestheir land in the past and they were
satisfied with the job, they were likely to recommdehe same people to their friends. The least
solicited professionals were private consultingiifé specialists (3%), forest industry

landowner assistance program (7%) and public acaatand lawyers (8% each). Our results
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were also consistent with West et al. (1988), wdunfl that state or federal foresters were used
as sources of communication by 28%, and privatesters by 24% of NIPF owners.

Considering these numbers with the acreage varialgeould compare our results to
what Crowther (1990) found. He found that technasaistance from state foresters was mostly
used by owners of small parcels, and that condulbaesters’ technical assistance was mostly
used by owners of medium-sized parcels. A one-WdPXA test was used to compare the
different technical assistance providers. It usathical assistance providers as the independent
variable and acreage as the dependent variableshavaded no significant difference in terms of
acreage owned across the different technical assstproviders; with an F value of 0.837,
significant at a level of 0.570. This result med#ret unlike Crowther’s (1990) findings, owners
using technical assistance from state forestergra®t using assistance from private consulting
foresters did not differ in terms of acreage owned.

Another test was used to compare the group of amwbo used technical assistance and
those who did not for each individual practice.sWias done using a two sample t- test; the
results (Table 13) showed that there was a sigmfidifference in terms of land size owned
between people who used and who did not use teahassistance from any of the technical
assistance providers. The common trend is that Miffers having used technical assistance

own more land than those who did not. This requiias to all assistance providers (Table 12).

Table 13. t-test results of technical assistanogigers used in land size.

Assistance provider Used assistance N Acreage mean  t-value  Significance

Private consulting forester No 703 118.48 -6.954 .000
Yes 312 299.28

Private consulting wildlife specialist No 981 167.60 -3.382 .002
Yes 34 360.24

Virginia Department of Forestry No 610 12588 -5.762 .000
Yes 405 246.62

Virginia Department of game and Inland Fisheries No 919 161.68 -3.561 .001
Yes 96 292.49

Forest industry landowner assistance program No 936 154.84  -4.596 .000
Yes 79 401.71

Extension agent No 846 166.45 -2.033 .043
Yes 169 212.11

Certified public accountant No 929 150.99 -4.294 .000
Yes 86 423.19

Lawyer No 929 165.64  -3.855 .000
Yes 86 373

Logging firm or timber buyer No 734 146.46  -4.232 .000
Yes 281 246.14
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The Roper Public Affairs and Media study (2007)fddour reasons for owners not to
use technical assistance includedhstrust toward foresters, from personal experience or from
friends’ experience)inancially-related obstacle, consultations are expected to be expensive, or
are actually expensive, some owners are even waaheut their eventual liability should a
logger be injured on his landgck of awareness, the owners just do not know the options they
have (especially new owners); and the feelingavhaving anything to learn: Some owners say
they do not need an expert, they know enough.

Written management plan
Tables 14 and 15 present the status of havingaiseéfbr using a written management

plan for managing forest land (N=1,041).

Table 14. Distribution of the use and ownership @fritten management plan (N=1,041).

Use of a written management plan Frequency Percent
Not interested in having one 405 39
Not having one but interested in the future 268 26
Currently developing one 47 5
Having one but not using it at all 33 3
Having one and somewhat following it 160 15
Having one and fully following it 128 12

Table 15. Reasons for not using a written managepian (N=1,041).

Reasons for not having and/or using a written management plan Frequency Percent
Never thought about it 202 19
Too expensive 43 4
Not worth investment (prefers doing something else with the same amount) 43 4
Cannot afford the cost of implementing it fully 85 8
Not necessary for managing the land 234 22
Not enough land for management to be worthy 117 1
Insufficient knowledge to develop the plan 9 9
Not a priority (though interested in having one in the future) 64 6
Not enough time spent on land to keep up with managing it 64 6
Not physically able to implement the plan 75 7
Has the expertise to manage land without a written management plan 128 12
Has no trust in foresters 32 3
Other reasons for not having and/or using a written management plan 43 4
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Overall, only 12% owned and followed their managetpdan; this number is consistent
with previous studies (Jones et al., 1995; Bir@d96); Measells et al., 2005; Butler and
Leatherberry, 2004); 15% had a written managemiantlput did not follow it fully, and 3% had
a plan but did not use it at all. The predominaoug is that of owners who did not have any
written management plan and were not interesté@umng one, they accounted for 39% of the
total responses. This result may be explained éyabt that these owners did not know exactly
what the terms mean and thought that a plan waditchge on their right to control the land
(Roper Public Affairs and Media, 2007). Another kexyation suggested by the same study was
that these owners thought that planning/managemasonly for larger owners, not for small
ones like them. The next biggest group was thatafers who did not have a plan but were
interested in having one; they accounted for 26%h@ftotal responses. These results reflect the
chronic problem of NIPF owners not having any wntimanagement plan found by previous
researchers such as Birch (1996) who found tha¢ tivere only 5% of NIPF owners having a
written management plan, Measells et al. (2005)doLl%, Butler and Leatherberry (2004)
found that 3% of NIPF owners owning a written maragnt plan. Many reasons could explain
why owners did not use a written management ptargxample:

(1) Almost a quarter of our respondents (22%)est#bat they did not use any written
management plan because it was not necessary fagimg their forest land. (2) The next
biggest reason was that respondents simply neweagtht about having and using one, they
accounted for 19% of the total responses. (3) Agrotl2% of the population said they had the
expertise to manage their land without the usewfittien management plan. (4) Eleven percent
stated that their land was too small to justify tise of a written management plan. DeCoster
(1998) also came to the same conclusion for sraedkt owners; he stated that “owners of
smaller forests may not feel a need to activelyagartheir forest.” Interestingly, only 4% of
respondents mentioned the cost of developing syntaina while another 4% judged it was not
worth the investment. Three percent of our respotsdgtated that they did not have a written
management plan because they did not trust foeesiher studies, including that of Roper
Public Affairs and Media (2007) found that a wittanagement plan was part of several
elements that had limited appeal for NIPF ownersbse of the feeling of outside control it

implies to owners.
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By relating these reasons to our theoretical Preghosodel (Figure 5) we can see that
responses such as “it is not necessary to havang, gl do not trust foresters” or “I have the
expertise, and do not need a written plan” arebidris of themotivation to process box, more
specifically, the person does not think the suligctlevant for him/her; and as explained
earlier, when a person is not motivated to prodbssputcome is less likely to lead to a change
of behavior. Other reasons, such as “my land istoall” or “a plan is not worth the
investment” have some effect during the persuasi@se, more specifically in developing the
attitude by evaluating the eventual consequencasiof a written plan. All of these leave us
with only one group, the group of NIPF owners witbrabt use a written plan just because they
never thought about it. This group is likely thetpd the NIPF owners population that
Cooperative Extension has the most chance to feaddehavioral change, thus needs to
sensitize because it is a group that is not agthestise of the plan (neither the motivation
process, nor the subjective norms are standingisigie use of a plan). If this group is involved
there could be a substantial gain in the propomioNIPF owners using written management

plans because they accounted for 19% of our regmsd

Harvesting
Sixty-one percent of respondents harvested at teerst in the last 11 years (N=1,079).

This number is higher than Birch’s (1996); he stat6% of NIPF owners had harvested. That
might suggest that our study population was moekned to timber harvesting than general
NIPF owners. An independent sample t-test showsgraficant difference in terms of the mean
acreage between the NIPF who had harvested (228)aand NIPF owners who did not (100
acres); the t value is of -7.311, highly signifité@000). This result agreed with Birch’s (1996)
finding that “those who did not harvest likely ovdniewer acres”. Also, the total acreage under
the control of people who did not harvest was @atdgut 23% of the total acreage under NIPF
owners’ control; this means 77% of the land wadrodied by those who had harvested. These
results are similar to Birch’s (1996) finding tl8% of NIPF owners have harvested but they
controlled 78% of NIPF land (in our case, it wa&®baf NIPF having had harvested and
controlling 77% of the land). Many reasons coulglai why landowners harvested at some

point in the last 11 years (Table 16).
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Table 16. Reasons for harvesting timber (N=658).

Reasons for harvesting Frequency Percent
To improve forest health 270 41
To obtain products for personal use (firewood, building materials, etc) 211 32
To achieve objectives in my management plan 191 29
To improve marketability of remaining trees 165 25
To clear land for conversion to another use (e.g. road, building, pasture, etc) 118 18
Price was right 105 16
To improve hunting opportunities 86 13
To generate a regular flow of income 72 11
To generate money for an emergency (e.g. health-related emergency, etc) 46 7
To minimize risk of wildfire 46 7
To improve scenery and recreational opportunities 46 7

The primary reason why respondents harvested wakd@urpose of improving forest
health (41%). Moser et al. (2005) found that 54%I#F harvested timber for the same reason.
Utilitarian use of the forest (personal use) wadatieely high in importance at 32%, which is
close to the findings of Moser et al. (2005). Tlwepgose of achieving objectives stated in the
owners’ management plan (29%) is higher than Mestat. (2005), with 18%. The three least
cited reasons for harvesting included emergencg faemoney, minimization of risk of
wildfire, and for improving scenery and recreatioo@portunities (all three accounted for 7%
each). Along with their similarities to Moser et @005) findings, our results are also similar to
other studies’ such as that of Roper Public Affamgl Media (2007), which found six main
reasons for NIPF owners to harvdatancial reasons (selling timber to pay taxes, for income or
for a need for money), for improvirigrest health (helping younger trees to grow, taking out the
unhealthy), for th@nimals (more food for wildlife) beautification (better view, prettier scenery,
or nicer driveway)recreation (clearing paths for various activities), fasusehold use of wood
(cording, firewood, furniture, build a house, etc.)

Table 17 provides details about different practicgated to harvesting that landowners

could have used at the time they harvested.
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Table 17. Harvesting practices and regeneratiotesysimplementation (N=658).

Harvesting practices implemented on the land Frequency Percent
Had a written contract for timber selling 303 46
Marked the trees prior to the harvest 184 28
Estimated the volume of timber products to sell prior to the harvest 168 25
Used regeneration systems 158 24
The logger was given the choice of trees to harvest 158 24
Used diameter-based harvesting as harvesting practice 132 20
A logger harvested timber without any written contract 132 20

The use of a written contract for timber sellingswhe most widely used practice (46%),
followed by tree marking before the harvest (288sjimation of the volume of timber before
harvest (25%) and regeneration systems (24%)intesesting to note that between 20 and 25%
of NIPF owners stated that loggers harvest timbeaheir land at their will. The last three
practices in Table 17 are not considered sustanabld we did not count them in our analysis as
part of sustainable harvesting practices. One esgpilen of such behavior is that owners make
decisions based essentially on trust and in coresexg they prefer dealing with loggers they
already know, have personal relationship with ri@nids/family they already know through the
word-to mouth type of communication (Roper Publitafks and Media, 2007).

Wildlife management

Fifty-five percent of 1,068 respondents stated wikitlife management was part of their
objectives in managing their forest land. Tableplid®/ides more details about the types of

practices respondents were implementing on thed.la

Table 18. Wildlife management practices implemeriiéeb86).

Wildlife management practices implemented Frequency Percent
Management of certain tree species: those providing food for wildlife over others 270 46
Protection of habitat by creating fire lines, 94 16
Controlling invasive species (plant as well as animal) 188 32
Placing nesting boxes 188 32
Placing food plots 293 50
Installing ponds or water holes 176 30
Protecting special places like springs and pools 234 40
Remove habitat to discourage certain species (i.e. beaver, deer) 53 9
Protect vegetation against damages by noxious species (i.e. beaver, deer) 94 16
Other wildlife management practices implemented 29 5
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Practices related to the provision of food anchgrotection of special places were the
predominant practices used. Placement of food platsthe most commonly used practice
(50%) followed by the management of certain treecegs that provide food for wildlife over
others (46%) and protection of special placesdikengs and pools (40%).

Woodland management
Table 19 shows how commonly NIPF owners use diffepractices related to woodland

management on their land.

Table 19. Woodland management practices implemdnhte€i83).

Woodland management practices implemented Frequency Percent

Posted land to restrict public access 659 67
Maintained roads and culverts 521 53
Built or performed maintenance on roads or trails 452 46
Planted trees 413 42
Thinned trees 374 38
Put up gates 354 36

Conducted a boundary line survey 305 31
Applied herbicides, pesticides, or fertilizers 275 28
Maintained painted boundary lines 256 26
Prepared land for new trees (site preparation) 226 23
Pruned trees 197 20
Protected cultural features like cemeteries 157 16

Controlled exotic species 138 14
Reduced fire hazard 98 10
Prescribed burning 98 10
None of the above 79 8
Used fire lanes 59 6

The three most implemented practices were postind (67%), followed by maintaining
roads and culverts (53%), and building roads aaitst(46%). The least used practices in the list
were fire-related ones: use of fire lanes (6%)uced fire hazards and prescribed burning (10%
each).

Best Management Practices
For NIPF owners who had harvested at some poimgltineir forest land tenure, the use

of BMPs is an indicator of whether they were impésting sustainable forestry practices or not.
Seventy-seven percent of 1,054 respondents weneakthe Virginia BMPs; that number

included owners who harvested at some point duhiedast 11 years and those who did not.
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Table 20 shows the distribution of respondents uwéexd BMPs on their land and those who did

not.

Table 20. Implementation of best management pesamong landowners who
harvested (N=731).

Use of BMPs Frequency Percent
BMPs not implemented 196 27
BMPs implemented 535 73

Financial assistance

The most common form of financial assistance naldavners is the cost-share program.

Table 21 shows some of the most commonly usedst@se programs in Virginia.

Table 21. Types of cost-share programs used (N€).,05

Types of cost-share programs used Frequency Percent
Environmental protection 95 9
Wildlife 32 3
Woodlands 211 20
Water quality 43 4
Wetlands 0 0

Those 12 programs can be grouped into five accgridintheir main purposes:
Environmental protection (EQIP, CRP, and CREP)
Wildlife (WHIP, PFW)
Woodlands (RT, FLEP, FIP)
Water quality (VBMP, BMPTC, NM)
Wetlands (WRP)

Programs related to woodland management were rsedthy NIPF owners, accounting
for 20% of the respondents (especially reforestaditimberlands used by 15%), followed by
environmental protection-related programs, with 9¢ater quality-related programs, with 4% of
respondents; wildlife management, accounting ford@¥espondents and finally only one
program related to protection/restoration of welkawas not used at all. A possible reason that

might explain why landowners were not interestegrimgrams such as Wetlands Reserve
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Program is that the contract can bring the lanceupédrmanent easement, or a 30-year
easement, which would be very limiting in termduitire options for the landowner. Perhaps for
the same reason, Reforestation of Timberlands eambst popular program because the
landowner had more flexibility in the present besmhis/her benefits would depend on the type
of species he/she will plant on the land, and efthure because the practices must be
maintained only for a period of 10 years, afterchhithe owner can choose whether he/she will
maintain the same land use or change. Once apase examples are related to the notion of
perceived behavioral control in the model (Figuréhat the owners have upon adopting the
financial assistance programs; programs such ad/#ilands Reserve Progrdakes away their
control from their land while others such as Restagon of Timberlands are much less
restrictive, thus more controllable and more likielybe adopted.

Conservation easements

In this study, we considered five main types ais@rvation easements that a landowner
could implement on his/her land. Of 1,054 respoitgjeanly 7% stated they had put any part of
their land under conservation easement at some jpoine past 11 years. Butler et al. (2007)
found a similar result, with only 3% of the NIPF mevs having conservation easements. These
results reflect the perception that programs sgotoaservation easements are threatening NIPF
owners’ control over their land. Furthermore NIR#ers did not find them appealing because
they realize they are not meant to benefit indigicawners, rather to group ownerships to
prevent forest fragmentation, or development (Répdslic Affairs and Media, 2007). Table 22

shows the types of restrictions NIPF owners preféto put their land on.

Table 22. Types of restrictions on lands put urtdgiservation easements by owners
(N=74).

Restrictions Frequency Percent
Restriction of building houses or other structures 63 85
Restriction of splitting of forest land into smaller land holdings 42 57
Restriction of conversion of forest land to another land use 32 43
Restriction of building roads 32 43
Restriction of tree harvesting 21 28
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Landowners preferred restricting houses or othrecires building on their land (85%)
over other types of conservation easements. Thietyygx of easement used is the prevention of
land from being parcelized (57%). And the leastusenservation easement practice was

harvesting restriction on landowners’ land.
Sources of information

For landowners, managing their forest land suggéstshad used some sources of
information that could be from professionals or.@at of 1,068 respondents, only 67% of 1068
respondents used some source of information fggqaas related to the management of their

forest land at least once in the last 11 years|€TaB).

Table 23. Provider of information about forest landnagement (N=1,068).

Information provider Frequency Percent
Virginia Department of Forestry 577 54
Private consultant, such as a forester or a biologist 267 25
Extension forester or other university employee 224 21
Magazine, newspaper, newsletter 224 21
Other forest landowner 139 13
Neighbors, friends, family 139 13
Conservation/environmental organizations 128 12
Internet/web 117 1
A forester from a company that produces forest products 96 9
Logging contractor 96 9
Arborist 43 4
Lawn and garden company 32 3
Television/radio 32 3
Local government 21 2

The Virginia Department of Forestry (VDOF) was thest used source of information,
with 54% of respondents. Private consultants (tersor biologists) are next, with 25% of
respondents; followed by extension foresters oerotimiversity employees, used by the same
number of people as magazines, newspapers, andetens(21%). Only 13% of owners used
neighbors, friends, family, or other forest ownassa source of information. The Roper public
and media study (2007) found that owners use mtsely friends, family, neighbors to get
information about land management in general; d@ls®y do not really prefer getting
information from government offices/programs beeaoisthe regulatory notion that they attach

to them. West et al. (1988) also found that petmemce was a significant source of advice for
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management activities among NIPF owners. Our resoltrast with Roper and West et al.’s
(1988) findings. A logical explanation is that owsérst turn to their family, friends and
neighbors to get the information they need. If éhesople cannot satisfy their need, they can
recommend other trustworthy sources of informatiat they might have used in the past. When
needed information is too technical, puts importhirigs at stake, or involves legal issues,
owners ultimately get the needed information onbyf professionals, including as state
agencies. Also, only 11% of respondents were usitegnet to get information about forest
management; this result is similar to that of Budeal. (2007), saying that internet was medium
least likely to provide useful information.

Apart from the source of information used, tharalso a wide variety of material
supports available for landowners to acquire infation related to their need to manage their
land. Table 24 shows the importance of informasioarces for managing forest land.

Table 24. Frequencies (in %) of the rating fortiypes of information channel used for

land management (N=765).

Types of material Not useful Somewhat not Somewhat  Very

Don't know useful useful useful
Talking with a forester or other natural resource professional 1 3 3 25 58
Publications, books or pamphlets 9 2 3 38 48
Newsletters, magazines, or newspaper 10 2 7 40 40
Attended workshops/short courses with support materials 18 5 8 30 39
Visiting other forest lands or field trips 21 6 10 33 31
Talking with other forest land owners 20 6 10 41 24
Internet/web 25 9 13 30 22
Conferences or videoconferences 28 10 18 27 16
Video tapes or DVDs for home viewing 30 11 15 27 17
Television or radio programs 28 9 19 35 10
Talking with a logging contractor 27 14 18 30 11
Membership in a land owner organization 36 12 18 23 11

The two most highly preferred type of support wgneblications, books, and
pamphlets”, with 86% who rated them very usefuliréot interaction with natural resources
professionals” was the next most highly preferrearse of information, 83% of respondents
found it useful. Overall, hands-on sources of infation tended to be preferred to other self-
learning type of information like internet or vidaad DVDs. This fact was confirmed by West
et al. (1988), who stated that “personal contantase effective in transmitting specific NIPF
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management advice, and in gaining adoption ofdabaice, especially for timber management
and timber harvesting.”

Membership in a landowner organization was ungedsa to its usefulness in providing
relevant information about forest land managem@&®#4 of respondents did not know), followed
by videos and DVDs. For our sample, written matgijpooks, magazines and newspapers)
tended to be easily identifiable by landowners amdamong the most highly ranked as
providing useful information about forest land mg@@ent; this is consistent with Kuhns et al.
(1998), who found that owners with higher educatldevel used written materials more than
those with lower educational level.

The importance of written materials in helping @mto manage their land was similar
in our study and that of Butler et al. (2007), wbond that the most preferred information
channel for NIPF owners in general is through mations. However, other authors, including
West et al. (1988) found that written materialsitnen general awareness of NIPF about
management issues but are not effective channetsaftsmitting specific management advice,
and are only minimally effective in convincing owsé¢o change management practices”. In
other words, written materials rank high in promgta general awareness but not in actual use

for specific management issues.
The proportions of owners using the different typemformation providers are similar

for both resident and absentee owners (Table B&E agencies were most used as information

providers in both groups.
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Table 25. Use of information providers for residentl absentee owners (N=913).

Resident owners (N=837) Absentee owners (N=76)

Used (%) Used (%)
Virginia Department of Forestry 54 51
Lawn and garden company 3 1
Arborist 3 5
Extension forester or other university employee 20 24
Private consultant, such as a forester or a biologist 26 20
A forester from a company that produces forest products 10 8
Local government 3 1
Logging contractor 1" 5
Other forest landowner 13 11
Neighbors, friends, family 13 11
Television/radio 3 4
Magazine, newspaper, newsletter 21 18
Conservation/environmental organizations 12 8
Internet/web 12 5

Labor

The unit used to calculate labor was the eight-hoarkday. The average labor used for
the management of forest land throughout the year 16 workdays, with values ranging from 0O
to 462 workdays. Summer was the season that refneemost labor (6 workdays), followed by
spring (5 workdays), fall (3 workdays) and wint2nyjorkdays). Seventy-two percent of
respondents directly participated in activitiesatetl to their forest management (N=879).
Though this variable (labor) is important, we contd use it in developing the models for
predicting the adoption of practices because taoréspondents provided answers to the items
related to it in the questionnaire (N=304); usihigpithe model would have decreased the number

of cases for developing the model considerably.

Motivations

Table 26 presents the importance of the motivationswners to own their land; 1,084
respondents provided the analyzed data. The twao nigisly rated motivations were scenery (to
enjoy the beauty of the scenery), with 88% of reslents rating it as important motivation to
own land. The second most highly rated was motwatiabout biodiversity protection, with 86%
of respondents rating it as important. It is ingéireg to see that only one the economic-related
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motivation (real estate) was part of the most highted motivations. The lowest rated
motivation was “owning land for secondary residénayth only 16% of respondents who rated
it as important. Owning the land as a source opRIpentary income was not a highly regarded
motivation either, with only 23% respondents whiedat as having some importance.

Table 26. Frequency (in %) of motivations for owgiorest land by importance (N=
1,084).

Motivations Very Somewnhat Somewhat Very
unimportant  unimportant important important
To enjoy beauty or scenery 1 3 21 67
To protect nature and its diverse animal and plant species 1 4 28 58
For privacy 3 6 24 50
To pass land on to my children or other heirs 5 9 26 46
For land investment (real estate) 9 16 31 33
Part of my home 4 4 14 50
To have a healthy lifestyle 6 12 29 34
For hunting or fishing 1" 13 25 34
For recreation other than fishing and hunting 9 13 31 25
Part of my farm 3 5 13 42
For production of sawlogs, pulpwood or other timber products 12 13 28 27
For production of energy (firewood, biofuel) 12 19 29 18
As retirement fund 15 16 25 17
For cultivation/collection of non timber forest products 17 20 19 8
To supplement yearly income 20 19 15 8
Part of my vacation home 5 5 7 9

Seventy two percent of our respondents statedptesting the land to their heirs was
important; Butler et al., (2007) came up even waitimuch larger number; they found that 76% of
the NIPF owners, controlling 78% of the NIPF forkesid keep the land for later passing it to
their heirs. These results also reflect the findih&oper Public Affairs and Media (2007): “the
legacy concept was very important for owners, degpie fact that the following generation
might not want the land. The sole fact of passhegland down is perceived as being a way to be
remembered (in some sense, to live on)”. Thess faggest the trend to higher emphasis on
amenity values and less on timber production and@uic values tapped from the forest.
However, it is also interesting to see here th&b &7 our respondents owned their land primarily

for timber production; which is different from Bir§1996), stating that only 3% of NIPF owners
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hold their land primarily for timber production; Mer et al. (2005) had even a smaller number,
they estimated only 1% of NIPF owners own theidlanmarily for timber production. The
most cited as being the primary reason for ownamgllin Moser et al. (2005) study was that
forest was just a “part of the farm” (40%), whishalmost identical to our results (42%, Figure
8), the second most important reason. The samg atad found that “enjoy the woods” was the
second-highest ranked reason for owning land,iatbby recreation, land investment, and
biodiversity; our study found the same reasonslhiginked as well but the order was not the
same because we had scenery (the equivalent ofiegjawoods), biodiversity and land
investment was much less. On the other end ofgbetsim, the most unimportant motivation
was “to own land as a source of supplemental in€q@@%), followed by the production of
non-timber forest products (NTFPs), with 17% arndement fund (15%).

Birch (1996) also found that 40% of NIPF owners dhir land just because it is part of
their residence, compared to 50% for our study fadjaun. Butler et al. (2007) found similar
results as ours because in their study, though maprenarily own their land for noncommercial
reasons, 41% of them (who owned 70% of the totRIFN&nd) had harvested trees for
commercial purposes at some point during their tandre.

All of these results indicate that NIPF owners dblmave one single motivation, but
several at the same time; and that though morereotd owners attribute a greater importance to

amenity values of the forest; economical motivagioemain present and still important.

Constraintsto Active Forest Management

There are many factors that affect a landowner'sagament decision. Table 27 shows a
number of them. We can see that lack of resoutoes,(labor, and finance) to allocate to the
tasks related to forest management were the nmginlg factors to forest management.
Environmental concerns were not as limiting as weseurce limitations, but were more
limiting compared to constraints exogenous to thvaer, such as timber theft, or lack of market

did not really represent major limitations to preetSFM.
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Table 27. Frequency (in %) of perception of constsato forest management (N=971).

Constraints Not limiting  Somewhat limiting  Very limiting
Not enough time to allocate to forest management tasks. 28 32 19
Not enough labor to allocate to forest management tasks. 29 29 17
High property taxes 39 25 14
Not enough financial means to afford management costs 35 29 13
Trespassing, poaching and dumping 39 23 11
Concerns about environmental damages caused by harvesting equipments 42 20 11
Insufficient profit from management or harvest 34 25 9
Too small acreage to make management worthwhile 43 20 8
Development of nearby lands 45 17 7
Managing my land is not cost effective 42 22 7
Difficulty finding logger 44 16 7
Fear of lawsuits 51 15 5
Soail (poor soil or wet soil) 47 20 5
Difficulty finding professional forestry advice 53 12 5
Dealing with endangered species 50 9 4
Regulations that restrict harvests 49 16 4
No local market for the forest products | wanted to sell 44 16 4
People stealing my trees 49 8 4
Damage or noise from motorized vehicles 51 9 3
Neighbors complain about forest management 54 6 2

Previous studies, such as Arano et al. (2004) ifiieshthree main reasons constraining
NIPF owners from managing their land: (1) the ahat forests does not need any
management, mother nature will take care of it§2)fOwners just lack information on the
options that might help them do what they wantata] (3) The high cost of managing the land.
Gan and Kolison (1999), as well as Measells €R28I05) also found similar constraints by
emphasizing that the factors preventing owners foptimizing their land potential were related
to their lack of capital, lack of knowledge, andKaf participation in educational opportunities.

If we look closely at these three barriers ideatifoy Arano et al., (2004) we see that two
of them can realistically be addressed by the tGolsperative Extension has. The lack of
awareness can be addressed with educational pregvarich would provide owners with
options they can choose from, then, depending emhlosen options, additional income could be
generated, which would offset the costs of managén@nly the first barrier is very difficult to
address because it is related to the subjectivasof the person (Figure 5).

Another constraint to active forest managemenbfamers is the fact that the forestry

community only focused on the model owners (reteteeas innovators by Rogers, 2003) and
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tailored their approach to their needs. The conmecgiwas that their message did not pertain to
the majority of NIPF owners when they are reacmeanly more were not reached); Butler et al.
(2007) gave an analogy of the forestry communityragch as preaching to the proverbial choir.
Related to that point is the lack of technical etipe of owners, which limits their
responsiveness to favorable investment opportsniBeoyer, 1987). There are also constant
threats to the ownership of the land as the Ropbli¢Affairs and Media study (2007) found;
they can be grouped in four different categorig¥yfiGancially-related threats, including the
offers to buy (targeting aging and/or financiallsuggling owners), financial pressures (the cost
of maintaining the land and paying taxes can bg kieavy); (2) intergenerational land transfer:
indeed, elder owners wish to transfer the landHfmeinext generation may not want to take it
because of the tax bills and maintenance cost€@¢lopment: it represents a big threat to
private ownership by taking over forests for hogsilevelopment and malls; and (4) loss of
owner control: government rules dictating to ownemat they can and cannot do make some of

them wonder if it is worth keeping the land.

Sdf-Rated Attitude Toward I nnovation

People’s attitudes toward innovations vary considly. According to Rogers (2003),
each individual of the population can be put imte of five categories: Innovators, early
adopters, early majority, late majority, and lagigain our study, we asked the subjects to put
themselves into one of the five categories accgrthrtheir perception of their attitude toward

innovation. The results are shown in Table 28.

Table 28. Self-classification of respondents basedyttitude toward innovation (N=997).

Our study Rogers’ study

Category Frequency Percent Percent
Laggards 219 22.0 16
Late majority 104 104 34
Early majority 280 28.1 34
Early adopters 169 17.0 135
Innovators 225 22.6 2.5

Our results are very similar to others’, includiBgtler et al. (2007), with 19% of

innovators (always one of the first to try new prot$ or services) compared to 22% in our
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study; 38% of early adopters and early majority borad (like to lead), compared to 39% in our
study; and 40% of late majority, late adopters, lagdards combined (wait until other people
have tried things before trying), compared to 3R%ur study. However, if we compare these
results to the reference that Rogers (2003) deeelajere is a very big discrepancy; the biggest
differences occur in the two extreme categoriesowators 23% and laggards 1%). Our sample
consisted of many more innovators and much fewggdeds than the reference. The difference

could be reflective of people’s perception of thelmss as more innovative than they really are.

Development of the Models of Prediction of Adoption

One of the main objectives of this research wateieelop a model that predicts the
behavior of landowners in implementing active mamagnt practices on their land. The process
used to develop the model consisted of two stefectar analysis, followed by a logistic

regression analysis.
Factor Analysis

Three concepts needed to be reduced through factbysis before being entered as
standalone independent variables in the logisgoagsion equation: the reasons for owning
forest land (motivations), the relative importaéehe sources of information for decision-

making about forest land management, and the @nt&rto active forest land management.

Motivations
The measure of sampling adequacy was the firstgesl to assess the adequacy of the

factor analysis. As shown in Table 29, the Bardtst of sphericity is very significant (0.000);
this means correlations were significantly diffarssom zero. The Kaiser-Meyer-Olkin measure
of sampling adequacy (MSA) is 0.851, greater tihanréference point of 0.8 suggested by Hair
et al. (1998). Also, the Chronbach’s alpha valueofor motivations scales was 0.82; which is
greater than 0.7, corresponding to the acceptab&bility of the measures (Hair et al. 1998).
Following these tests, we extracted factors udmegprincipal components analysis (PCA)
technique
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Table 29. Measure of sampling adequacy for motwvatiariables.

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .851
Bartlett's Test of Sphericity Approx. Chi-Square 4610.583
df 120
Sig. .000

a Based on correlations

Four factors had an eigenvalue equal or greaterdha, were extracted from the
analysis, with the first factor having the greategtlanation power, with an eigenvalue of 4.5.
All four factors combined explained a total of 582 of the total variance to be explained
(Table 30).

Table 30. Results of the extraction of componeciiois for motivation variables.

Factor Eigenvalue % of Variance Cumulative % of variance
1 4566 28.536 28.536
2 1.537 9.609 38.145
3 14 8.749 46.894
4 1.016 6.349 53.243

Since the first factors in the unrotated compoeatlysis factor matrix were explaining
too much of the variance of the whole set of vdeapwe rotated the factors (Table 31) to
redistribute the variance to the other factordfath simpler interpretation and more meaningful
factor pattern (Hair et al. 1998). Variables suslisecondary residency” and “pass land to
heirs” were poorly explained by all four factorgéther, with respective communalities of 0.215
and 0.212. These two last variables were not takeraccount in the remainder of the analysis
for they did not have a communality of 0.3 or geeaequired (Hair et al., 1998). The four-factor

solution, in its factor matrix, contained inforn@tirepresenting 53.24% of the total variance.
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Table 31. Rotated component analysis factor mérixnotivation variables.

VARIMAX-rotated loadings

Variables Factor 1 Factor 2 Factor 3 Factor 4 Communality

Scenery 717 118 -.015 187 .564
Biodiversity 659 138 013 169 482
Land investment (real estate) 131 630 -116 -.041 430
Part of home 602 049 310 -.629 .857
Secondary residency 170 -.020 .056 424 212
Part of farm -.009 031 954 .055 915
Privacy 782 046 129 .063 635
Pass land to heirs .180 235 A78 310 215
NTFP products 281 368 358 160 368
Energy .348 326 350 075 .355
Timber production .020 J47 146 189 616
Hunting/fishing 281 255 104 .563 472
Recreation (other) 611 183 -.039 415 .580
Retirement fund 184 A72 -.001 072 635
Supplement income .099 684 293 .084 570
Lifestyle 728 215 A41 129 613

Total
Sum of squares (eigenvalue) 3.228 25 1.463 1.328 8.519
Percentage of variance 20.176 15.623 9.142 8.302 53.243

Since VARIMAX is an orthogonal rotation, it minin@g the number of variables that
load highly on more than one factor, which simpbfiour interpretation.
We had the following variables loading 0.5 or higbe each factor (at least half of the variable

is accounted for by the factor) and in a decreasmdgr of loading (Table 32).

Table 32. Distribution of motivation variables assdhe four factors.

Factor 1 Factor 2 Factor 3 Factor 4
Privacy Retirement fund Part of farm Part of home (negative sign)
Lifestyle Timber production Hunting/fishing
Scenery Supplement income
Biodiversity Land investment
Recreation
Part of home

Despite the VARIMAX rotation, motivation for ownirfgrest land as part of the home
was still loading higher than 0.5 in both factaarid factor 4, but from the component score

coefficient matrix (Table 33), the variable hadraajer absolute communality on factor 4 (73%
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of its variance was accounted for, by factor 4 careg to 33% accounted for by factor 1), thus,
it was more appropriate to have it as part of fiadtcather than factor 1.

Factor 1 was calledemenity motivations” for owning land because all of the variables
that loaded significantly on it suggested amengtigted connotations. All variables that loaded
significantly on factor 2 suggest economic connotes; we called it &conomic motivations’.

The sole variable that loaded significantly on é&a@& was “part of farm” so we named factor 3
“farming-related motivations’. Hunting/ fishing was loaded significantly andgitovely on factor
4 while “part of home” was loaded significantly bmth a negative sign. These suggest that
factor 4 had to do with something people would @aywfrom their home; we labeled it
“recreation motivations.”

Since our significance criteria for selecting fadtadings was 0.5, we excluded two
additional variables, production of non-timber frproducts (NTFPs) and production of
energy, because none of them was loading significan any of the four factors. In the end,
four motivation variables were eliminated from tiest of the analysis: Secondary residency,

passing land to heirs, NTFPs production, and engrgguction.

Table 33. Component score coefficient matrix fotimadion variables.

Factors
Variables Factor 1 Factor 2 Factor 3 Factor 4
Scenery 167 -.045 -.055 .058
Biodiversity 153 -.033 -.044 .050
Land investment (real estate) -.021 .301 -129 -138
Part of home 332 .039 120 -.730
Secondary residency 042 -.105 031 275
Part of farm -.169 -157 .858 A27
Privacy .304 -119 -.008 .015
Pass land to heirs .008 .025 .068 185
NTFP products 015 .083 124 .050
Energy .051 .076 127 -.002
Timber production -.128 .383 .006 .007
Hunting/fishing .045 -.018 .029 .389
Recreation (other) 218 -.064 -.091 271
Retirement fund -.041 406 -107 -104
Supplement income -.079 275 073 -.049
Lifestyle 253 -.026 -.012 .038

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
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Sources of information
Table 34 provides the results of the measureraptiag adequacy for the set of variables

about sources of information. The Bartlett tes$ptiericity was significant at 0.000, meaning at
least two variables in the set had non-zero cdroglaThe Kaiser-Meyer-Olkin measure of
sampling adequacy value reinforced the appropres®nof use of factor analysis for the data
with its value of 0.901; much higher than the Qu§gested by Hair et al. (1998). Also, the
Chronbach alpha’s value for our source of informmagcale was 0.9, which is greater that the

threshold stated by Hair et al., (1998) for engyreliability of the measures.

Table 34. Measure of sampling adequacy for sowtagormation variables.

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .901
Bartlett's Test of Sphericity Approx. Chi-Square 3860.755
df 66
Sig. .000

a Based on correlations

Two factors were extracted from the factor analysisg PCA (Table 35). The two-

factor solution explained 53.69% of the total vacie.

Table 35. Results of the extraction of componeciiois for sources of information

variables.
Factor Eigenvalue % of Variance Cumulative % of variance
1 5.503 45.860 45.860
2 940 7.830 53.690

Two variables that had the least communalitiebénrotated component factor matrix:
“newsletters/magazines/newspapers” and “publicatibnoks or pamphlets” with respectively
33% and 31% of their variance accounted for bytweefactor solution. This suggests those two
variables had little in common with the others thgir communalities were still higher than the
threshold of 0.3, (Hair et al., 1998), thus, alli@ales in the set were retained for further
analysis. The VARIMAX rotation allowed a more e@ilke distribution of the variance between
the two factors (Table 36). The two-factor solutrondel explained 53.69% of the variance of

the set of variables. In other words, the factotrixnaf the two-factor solution contained
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information representing 53.69% of the total vac@of the set of sources of information

variables included in the analysis.

Table 36. Rotated component analysis factor mé&trisources of information variables.
VARIMAX-rotated loadings

Variables Factor 1 Factor 2 Communality
Publications, books or pamphlets 422 371 316
Newsletters, magazines, or newspaper 409 409 334
Internet/web 270 690 549
Conferences or videoconferences 619 443 579
Video tapes or DVDs for home viewing 207 817 11
Television or radio programs 249 91 688
Visiting other forest lands or field trips 798 235 692
Attended workshops/short courses with support materials 834 200 735
Talking with a forester or other natural resource professional 643 221 462
Talking with other forest land owners 496 509 505
Talking with a logging contractor .308 572 422
Membership in a land owner organization 562 .365 450
Total
Sum of squares (eigenvalue) 3.309 3.134 6.443
Percentage of variance 27577 26.114 53.69

Five variables loaded significantly on the firattor while another five also loaded on the
second factor. Two variables, “Publications, bookpamphlets” and Newsletters/magazines/
newspapers did not load significantly on eithethef two factors; thus, they were not taken into
account in further analysis. The summary of théaldes loading significantly on either of the

two factors is shown in Table 37, in decreasingouaf loading.

Table 37. Distribution of source of information \doles across the two factors extracted.

Factor 1 Factor 2
Workshop/shortcourses Video tapes/DVDs
Fieldtrips Radio/ TV
Natural resource professionals interaction Internet/web
Conferences Interaction with logging contractor
Membership in a landowner organization Interaction with other forest landowners

Since no variable loaded significantly on both déastat once, we did not need to use the
component score coefficient matrix. The variables toaded on factor 1, except for

membership in a landowner organization suggestedtdnteraction with professional people in
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the field. We then labeled factor Hifect professional information”. On the other hand,
variables that loaded on factor 2 suggested a distant approach, though some of the sources
of information themselves still come from professits; they also suggested that the individual
learns by him/herself. We labeled factors2lf-learning” source of information.

Constraints to Active Forest Management
Despite the many incentives offered to NIPF ownesctively manage their forest

through financial, technical or educational assista a number of factors may decrease the
willingness of landowners to manage their forestllactively. In this analysis, we grouped the
20 original constraints to forest management véemimto four, easier to handle ones through
PCA. The Bartlett’s test of sphericity was extreyrgpnificant (Table 38), which means there
were non-zero correlations among at least two @fdriables in the set. The Keiser-Meyer-
Olkin measure of sampling adequacy value was migitehthan the requirement of 0.8 needed
for the data to be adequately analyzed with faat@lysis. Also, the Chronbach alpha’s value of
our constraints scale was of 0.89, which is grethten the threshold stated by Hair et al. (1998)
for ensuring the reliability of the measures.

Table 38. Measure of sampling adequacy for comgraiariables.

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 918
Bartlett's Test of Sphericity Approx. Chi-Square 6383.794
df 190
Sig. .000

a Based on correlations

Though one factor had an eigenvalue less thaniowas included because its
eigenvalue was very close to one (0.996). Fouofaatere then extracted from the set of

variables. The four-factor solution explained 52fthe total variance (Table 39).

Table 39. Results of the extraction of componeciiois for constraints variables.

Factor Eigenvalue % of Variance Cumulative % of variance
1 6.736 33.678 33.678
2 1.535 7.674 41.352
3 1.129 5.643 46.995
4 .996 4.981 51.976
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All variables in the set had higher communalitiesnt the 0.3 in the unrotated component
analysis factor matrix; thus, they all were inclddie the rest of the analysis; however, several
variables, such as “insufficient time” and “insgfént labor” loaded significantly on more than
one factor; this fact suggests a necessity fotingdhe factors using VARIMAX. Table 40

shows the rotated component analysis factor matrix.

Table 40. Rotated component analysis factor mé&trixonstraints variables.
VARIMAX-rotated loadings

Variables Factor1 Factor2 Factor3  Factor4  Communality

Dealing with endangered species 499 136 302 .041 .360
Fear of lawsuits 507 148 416 020 453
Regulations that restrict harvests 450 291 446 -.032 487
Insufficient profit from management or harvest 104 546 611 075 687
No local market for the forest products | wanted to sell 222 510 450 -.026 913
High property taxes 334 -.071 730 146 671
Not enough financial means to afford management costs A79 .096 573 438 562
Development of nearby lands .640 235 199 157 529
Trespassing, poaching and dumping .809 -.010 126 129 687
People stealing my trees .508 A72 242 129 .363
Not enough time to allocate to forest management tasks. 193 160 .049 849 .786
Not enough labor to allocate to forest management tasks. 130 294 .166 815 795
Too small acreage to make management worthwhile 071 551 -132 257 392
Soil (poor soil or wet soil) .388 433 .092 242 406
Damage or noise from motorized vehicles 498 397 .044 118 422
Concerns about environmental damages by harvesting 522 463 .016 .089 495
Neighbors complain about forest management 462 445 .094 107 431
Difficulty finding professional forestry advice 311 494 201 A27 398
Managing my land is not cost effective -.016 537 .269 .352 485
Difficulty finding logger or other service provider 276 .600 A7 093 474
Total

Sum of squares (eigenvalue) 3.351 2.849 2.223 1.973 10.396
Percentage of variance 16.754 14246 11.113 9.863 51.976

Varimax rotation helped simplify the variablesttheeviously loaded on more than one
factor. Five variables (endangered species, damaige/from motorized vehicle, neighbors’
complaints, harvesting regulations, and poor shd)not have significant loading on any of the
four factors, thus they were eliminated in the sgjoent analysis. Five variables loaded
significantly on the first factor, four on the sadp three on the third and two on the last factor.

In decreasing order of loading, variables werest&sl as shown in Table 41.
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Table 41. Distribution of the constraints varialdesoss the four factors extracted.

Factor 1 Factor 2 Factor 3 Factor 4
Trespassing/poaching/dumping Difficulty finding logger Property taxes Insufficient time
Development of nearby land Small land Insufficient profit Insufficient labor
Harvesting damages Not cost-effective Cannot afford management
Tree theft No market for products

Fear of lawsuit

Given that all variables in factor 1 suggested trand#s caused by other humans, we
labeled it ‘human-related constraints’. Variables that loaded significantly on factos2ggested
a lack of cost-effectiveness because of the smalesf the property. Factor 2 was then labeled
“scale-related constraints’. Variables that loaded on factor 3 were all fioetly related, it was
labeled financial constraints’. Time and labor issues were the only variables ibaded on
factor 4; it was labeledime/labor constraints.”

Validation of the Factor Analysis
We used the split sample method to validate theli® of the factor analysis. The

original sample was randomly divided into two egsainples, and then, we re-estimated the
factor models for comparability, both between the smaller samples, and between the smaller
samples and the original sample. The validationlte$or the motivation variables are shown in
Table 42.

Table 42. Validation of the factor-solution for thmtivation set of variables.

Sample 1 Sample 2
VARIMAX-rotated loadings VARIMAX-rotated loadings

Variables Factort Factor2 Factor3 Factor 4 Factor1 Factor2 Factor3 Factor 4
Scenery 684 .091 -.026 138 .753 146 031 A73
Biodiversity 614 154 .006 .166 715 A27 039 13
Land investment (real estate) 041 633 -129 -.003 212 625 -.097 -.099
Part of home 521 .025 329 -.706 .605 .052 238 -.643
Secondary residency 218 .019 .061 424 A72 -.035 074 405
Part of farm .009 .084 .962 .063 -.025 .000 935 -.043
Privacy 810 -.038 .091 019 752 138 187 .005
Pass land to heirs 153 251 A11 186 233 201 278 .390
NTFP products 240 .381 312 120 330 .350 424 143
Energy 404 375 236 -124 298 264 451 184
Timber production .080 .746 .106 113 -.016 743 206 209
Hunting/fishing 347 199 222 504 .268 .388 018 492
Recreation 659 170 013 .359 607 228 -.065 .381
Retirement fund A1 179 -.010 .058 .259 765 .020 .037
Supplement income 119 6% 292 .019 .081 673 299 .095
Lifestyle 739 .261 147 -.005 128 153 153 187
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Table 43 provides the comparisons of the diffevamiables that loaded significantly

across all factors for the three samples usechowalidation of the factor-solution.

Table 43. Comparison of variables loading on eactof between the three samples.

Sample 1 Sample 2 Total sample (model)
Factor 1 Privacy Scenery Privacy
Lifestyle Privacy Lifestyle
Scenery Lifestyle Scenery
Recreation Biodiversity Biodiversity
Biodiversity Recreation Recreation
Factor 2 Retirement fund Retirement fund Retirement fund
Timber production Timber production Timber production
Supplement income Supplement income Supplement income
Land investment Land investment Land investment
Factor 3 Part of farm Part of farm Part of farm
Factor 4 Part of home Part of home Part of home
Hunting/fishing Hunting/fishing

For the three first factors, all variables thatded on each factor were the same for the
three models; the only difference was the ordemgiortance of their loadings, they were
swapped. For factor 4, the model from the total@arand from sample 1 had the same
variables loading on them, and in the same ordenpbrtance of their loadings; but it was not
the case for sample 2 because “hunting/fishing"mditlload significantly on any factor, with a
loading of 0.492 (very close to 0.5). From theseparisons, we can say that our factor solution
was relatively stable. The validation results fug sources of information variables are shown in
Table 44; though their order of loading are swappaat variables loaded significantly on factor
1 across all three samples, “interaction with pgefenals” also loaded significantly on factor 1
for both sample 1 and the total sample but nos&onple 2 where it failed to qualify, with a
loading of 0.486 (which is very close to the 0.tetihold).
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Table 44. Validation of the factor-solution modet the sources of information variables.

Sample 1 Sample 2
VARIMAX-rotated loading VARIMAX-rotated loadings
Variables Factor 1 Factor 2 Factor 1 Factor 2

Publications, books or pamphlets A75 435 161 ATT
Newsletters, magazines, or newspaper A76 451 183 486
Internet/web 294 .706 .306 611
Conferences or videoconferences .554 512 678 402
Video tapes or DVDs for home viewing 274 179 190 783
Television or radio programs 329 719 249 162
Visiting other forest lands or field trips 818 156 613 AT1
Attended workshops/short courses with support materials .759 284 .852 207
Talking with a forester or other natural resource professional 576 280 486 391
Talking with other forest land owners 299 653 .268 742
Talking with a logging contractor .260 535 199 .710
Membership in a land owner organization .659 .168 533 467

Table 45 shows that five variables loaded sigaiftty on factor 2 for all three samples;
two of them (Video tapes/DVDs) loaded very hightyass the three models and the rest of the
five swapped from one model to another. The corspas of the models from the three samples
suggested that our results are stable, at leasirvaur sample; and can be used for subsequent

analyses.

Table 45. Comparison of variables loading on eactof between the three samples

Factor 1

Sample 1 Sample 2 Total sample (model)
Fieldtrips Workshop/shortcourses Workshop/shortcourses
Workshop/shortcourses Conferences Fieldtrips
Landowner organization Fieldtrips Interaction with professionals
Interaction with professionals Landowner organization Conferences
Conferences Landowner organization
Factor 2

Sample 1 Sample 2 Total sample (model)
Video tapes/DVDs Video tapes/DVDs Video tapes/DVDs
TV/radio programs TV/radio programs Radio/ TV
Internet/web Interaction with other forest owners Internet/web

Interaction with other forest owners
Interaction with logging contractor

Interaction with logging contractor
Internet/web

Interaction with logging contractor
Interaction with other forest owners
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The validation results for the constraints setariables are shown in Table 46, using the

two samples we selected randomly.

Table 46. Validation of the factor-solution modet the constraints set of variables.

Sample 1 Sample 2
VARIMAX-rotated loadings VARIMAX-rotated loadings

Variables Fac1 Fac.2 Fac.3 Fac.4 Fac1 Fac.2 Fac.3 Fac. 4
Dealing with endangered species A20 418 076 .082 444 451 -019  .092
Fear of lawsuits 654 151 057 154 536 484 063 .034
Regulations that restrict harvests 308 433 -009 116 369 492 094 .058
Insufficient profit from management or harvest ~ -.034 252 639 407 007 342 696 .252
No local market for the forest products 312 608 -074 231 132 614 307 132
High property taxes -003 -042 551 .612 291 071 560 185
Cannot afford management costs A92 159 698 379 89 203 549 271
Development of nearby lands 526 360 274 130 6837 262 236 .051
Trespassing, poaching and dumping 691 191 140 .055 827 001 115  .073
People stealing my trees 467 355 126 17 466 253 106 .143
Not enough time for forest management tasks. A1 173 109 837 211 071 038 .883
Not enough labor for management tasks. 212 161 212 820 106 161 213 .848
Too small acreage 426 426 -025 -.093 066 519 230 .302
Soail (poor soil or wet soil) 498 277 280 -.004 401 357 202 341
Damage or noise from motorized vehicles 480 330 205 -.049 426 221 308 145

Environmental damages by harvesting equipt. 501 434 245 -110 641 031 433 .030
Neighbors complain about forest management 311 393 198 -.016 414 264 343 147
Difficulty finding professional forestry advice 405 149 169 168 282 127 433 .093
Managing my land is not cost effective -060 581 342 408 -066 508 288 .372
Difficulty finding logger or other service provider 283  .621 .149  .036 05 729 188 145

Table 47 provides a list of the variables that exhdn each of the four factors for the

constraints to active forest management and athesthree samples for validation of the model.

Table 47. Comparison of variables loading on eactof between the three samples

Sample 1 Sample 2 Total sample (model)
Factor 1 Trespassing/poaching/dumping Trespassing/poaching/dumping Trespassing/poaching/dumping
Fear of lawsuits Damages by harvesting equipments Development of nearby land
Development of nearby lands Development of nearby lands Harvesting damages
Damages by harvesting equipments Fear of lawsuits Tree theft
Factor2  Difficulty finding loggers Difficulty finding loggers Difficulty finding logger
No market No market Small land
Management not cost-effective Small land Not cost-effective
Management not cost-effective No market for products
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Factor3  Cannot afford management cost Insufficient profit High property taxes

Insufficient profit High property taxes Insufficient profit

High property taxes Cannot afford management cost Cannot afford management
Factor4  Insufficient time Insufficient time Insufficient time

Insufficient labor Insufficient labor Insufficient labor

For factor 1, four variables loaded significantty@ss all three samples;
“trespassing/poaching/dumping” had the highest faatbr across all three samples. However,
the model derived from the total sample size haddatitional variable (tree theft). By looking
closer, we realize that this variable had very imoadings (0.467, 0.466 and 0.508
respectively for sample 1, sample 2 and the tataide). Though “tree theft” loaded
significantly on factor 1 for the total sample, laadings remained relatively constant across the
three models; which suggests a stability of theltes

For factor 2, models from sample 2 and from thaltsample had the same list of four
variables loading significantly on the factor thbugey were not in the same order of
importance. Also, three of those same variabledddaignificantly on factor 2 in sample 1,
however, “small land” was not significant in samfilet had a loading of 0.426. Factors 3 and 4
had the same variables loading significantly omthacross all three samples.

Despite the swapping and the small differencebenvariables loading for some of the
factors in our models, we can say that all thredefsare stable at least within the sample of our
study population; thus, the results can be usetuftiner analysis after computation of the factor

scores.

Computation of the Factor Scores
After validation of the factor analysis, each egteal factor was used as a stand alone

variable using the Anderson-Rubin method for conmguthe factor scores (to ensure the
orthogonality of the scores). Once factor scoreewemputed, each factor was taken into
account in the logistic regression analysis foraligping the models predicting the adoption of

SFM practices. The following section deals with deeelopment of the model.
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Logistic regression

We were interested in knowing whether a given NoRier would likely be an adopter
or a non-adopter of a given set of practices. t&gpriacticality (minimum requirements,
especially in terms of multivariate normality amahiioscedasticity), logistic regression was the
chosen method for this analysis.

Also, to test the validity of our models, we splitr total sample into two, the first sample
included 55% of the total sample; we developedibedel from that first part of the sample. The
second sample consisted of the remaining 45%, whashused to assess the prediction accuracy
of the model developed from the first sample. Tal@eshows the variables included in the

analysis.

Table 48. List of variables used in the logistigression analysis.

Dependent variables Independent variables
Overall practices Dummy Frequency of attendance of educational programs Continuous
Harvesting practices Dummy Use of technical assistance Dummy
Wildlife management practices Dummy Use of a written management plan Dummy
Woodland management practices Dummy Use of financial assistance Dummy
BMP practices Dummy Acreage (acres) Continuous
Conservation easements Dummy Number of tracts owned Continuous
Use of technical assistance Dummy Length of ownership (years) Continuous
Use of a written management plan ~ Dummy Distance between home and forest (miles) Continuous
Use of financial assistance Dummy Age Continuous
Level of education Categorical
Income from forest-related activities (% household income)  Categorical
Household income ($) Categorical
FAC1_1 (amenity motivations) Continuous
FAC2_1 (economic motivations) Continuous
FAC3_1 (farming-related motivations) Continuous
FAC4_1 (recreation motivations) Continuous
FAC1_2 (direct professional information) Continuous
FAC2_2 (self-learning sources of information) Continuous
FAC1_3 (human-related constraints) Continuous
FAC2_3 (scale-related constraints) Continuous
FAC3_3 (financial constraints) Continuous
FAC4_3 (time/labor constraints) Continuous

Although logistic regression is more robust thamynather types of multivariate
analysis, there must be at least twenty observapen group for the model to be valid. In our

case, the groups consisted of adopters and norteaddplair et al., 1998).
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Harvesting practices
The total number of cases used for both the dewsdop of the model and the validation

was 304 (167 used to develop the model and 13valatation). These numbers have
respectively a 7/1 and 6/1 ratio of the numberliffesvations per group to the number of
independent variables in the analysis. The ratieteithe minimum 5/1 ratio suggested by Hair
et al. (1998) and the number of observations paugrvas much higher than the 20 observations
per group requirement data for the meaningfulnédisenanalysis, with 33 adopters and 271 non-
adopters. The model development for harvestingtipescadoption is shown in Table 49.

Table 49. Results of the logit model developmenthfrvesting practices adoption.

Overall model fit

Goodness of fit measures Value
Change in -2LL Value Significance

-2 log likelihood 102.440
Cox & Snell R Square .068  From base model 11.741 .001
Nagelkerke R Square 137 From prior step 11.741 .001
Variables in the equation

Variable B S.E. Wald df Sig. Exp(B)
Technical assistance 1.765 534 10.919 1 .001 5.842
Constant 1.153 331 12117 1 .000 3.167

Classification matrix
Predicted group membership

Analysis sample (a) Holdout sample (b)

Observed group membership Group0  Group1 % correct Group0  Group 1 % correct TOTAL
Group 0: non-adopters 0 18 0 0 15 0 33
Group 1: adopters 0 149 100.0 0 122 100.0 271
Overall percentage 89.2 89.1
TOTAL 0 167 0 137 304

a Selected cases approximately 55 % of cases (SAMPLE) EQ 1

b Some of the unselected cases are not classified due to either missing values in the independent variables or categorical variables with
values out of the range of the selected cases.

We used the Wald forward Stepwise Method for émgethe variables into the model; in
this case here, the iteration process stoppe@atlsteaving only one independent variable
(technical assistance) showing significance in @xjhg the adoption of harvesting practices.
The Chi square testing the change in the -2 lagihkbod from that of the base model was highly
significant, which means that the decrease in ther éerms (-2 log likelihood) was significantly
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different from zero. We could also see that the d\&ihtistics were highly significant, meaning
that both the constant and the coefficient for técdl assistance in the model were significantly
different from zero.

The Nagelkerke R square is 0.137, which suggektd.3.7% of the variance of the
odds ratio in the adoption of harvesting practiwas accounted for by technical assistance. The
positive coefficient of technical assistance (1)A®&ans that an individual using technical
assistance is more likely to adopt sustainabledstinvg practices than one who does not.

The classification matrix showed that of the 168arvations used to develop the model,
149 (89.2%) were correctly classified. When appteethe 45% holdout sample, the developed
model correctly classified 89.1% of the 137 obseove. This result validated the stability of
our model, thus its generalizability, at least asrthe total sample of our study population. The
technical assistance coefficient of 1.765 translat® an additional odds ratio of 5.84,

corresponding to a greater probability of adoptbharvesting practices.

Wildlife Management Practices
The numbers of observations used for this analysie 128 and 120, respectively for

developing the model and for validating it; botk #nalysis sample and the holdout sample have
a ratio of observations to number of independenies that meet the 5/1 requirement. Also,
there were 48 non-adopters and 200 adopters, wingens the 20 cases per group requirement

was met. Results of the development of the modaeteplayed in Table 50.
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Table 50. Results of logit model development far@n of wildlife management

practices.
Overall model fit
Goodness of fit measures Value

Change in -2LL Value Significance
-2 log likelihood 114.719
Cox & Snell R Square 126 From base model 17.171 .001
Nagelkerke R Square 195 From prior step 5.393 .020
Variables in the equation

Variable B S.E. Wald df Sig. Exp(B)

Distance home-forest -.006 .006 1.035 1 309 .994
Written management plan 1.245 551 5.107 1 024 3.472
Time/labor constraints 733 286 6.568 1 010 2.082
Constant 1.096 283 14.968 1 .000 2.992

Classification matrix
Predicted group membership

Analysis sample (a) Holdout sample (b)

Observed group membership Group0  Group1 % correct Group0  Group 1 % correct TOTAL
Group 0: non-adopters 4 23 14.8 3 18 14.3 48
Group 1: adopters 2 99 98.0 2 97 98.0 200
Overall percentage 80.5 83.3
TOTAL 6 122 5 115 248

a Selected cases Approximately 55 % of cases (SAMPLE) EQ 1

b Some of the unselected cases are not classified due to either missing values in the independent variables or categorical variables with
values out of the range of the selected cases.

Chi square df Significance
Hosmer and Lemeshow 11.240 8 188

Three variables, including distance between hondeaawy of the NIPF owner’s tracts of
forest land, the use of a written management @ad,time/labor constraints were the only
significant variables identified. The goodnessibirfeasures suggests that: first, there was very
significant improvement in the reduction of theoerterm from the base model to the final
model, as indicated by the Chi-square value of 7, &ignificant at 0.001, for the change in -2
log likelihood. Second, the Nagelkerke R squareyssts that 19.5% of the variance in the odds
ratio of adoption of wildlife practices was accaeohfor by the three variables included in the
model.

The change in the distance between an individimiae and forest land would not have
had any effect on his/her likelihood of adoptindgdiie management practices because its
coefficient did not differ from zero (the Wald Sstic was not significant). The other two
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variables in the model had positive coefficientghwhe coefficient of written management plan
corresponding to an additional 3.47 in odds radrcaidoption for each unit increase in the values
of the variable; this means that the only factsihg a written management plan would bring the
probability of an owner to adopt wildlife managermpractices to three times the probability for
him/her not to adopt. The odds ratio correspontiinipe time/labor constraints coefficient was
2.08; which was less than it was for written mamaget plan, but still, it means that an increase
in one unit in the perception of the seriousnegb®fimitation in time/labor an owner would
double his/her probability of adopting wildlife megement compared to his/her probability of
not adopting. The positive coefficient for the w$e written management plan was
straightforward because it is logical and expetiad an individual having and using a written
management plan would likely be an adopter of suslde forestry practices. However, it seems
a little bit surprising to see a positive coeffirti@ttached to time/labor constraints; indeed, our
results suggests that people having more time/ledmastraints in managing their forest land are
more likely to be adopters compared to those whandt have (or had less). A possible
explanation is that these people fixed themseligdselh objectives to attain (either in the number
of practices or in their quality and intensity) thiane/labor became a major issue for them to

reach their objectives.

The developed model classified correctly 80.5%hefsample from which the model was
developed, and 83.3% of the cases for the holdoupke. The Hosmer and Lemeshow Chi-
square tested whether the difference between gdigbed and the actual classifications of the
cases in the analysis sample was significant arTia Chi-square was significant at a level of
0.188, which was much higher than our significalegel of 0.10, thus, we could reject the null
hypothesis. Thus, the predicted classification thedactual classification are the same; which

means our model is stable across the total saniplerstudy population.

Woodland Management Practices
We used 230 cases for developing the model andat8&lidating it. These numbers

meet the requirements both for the number of cisessach group (37 non-adopters and 382
adopters) and the 5/1 ratio (respectively 10/1&@gl The logistic regression results are shown
in Table 51.

82



Table 51. Results of the logit model developmentfitoption of woodland management

practices.
Overall model fit
Goodness of fit measures Value
Change in -2LL Value Significance

-2 log likelihood 109.310
Cox & Snell R Square 206 From base model 52.992 .000
Nagelkerke R Square 407 From prior step 2.755 097
Variables in the equation

Variable B SE. Wald df Sig. Exp(B)
Length of ownership -.055 .019 8.400 1 .004 946
Technical assistance 2.236 618 13.085 1 .000 9.351
Amenity motivations 562 212 7.051 1 .008 1.755
Economic motivations .500 255 3.854 1 .050 1.649
Wilderness/gamingmotivations .559 279 4.016 1 .045 1.749
Constant 2.870 620 21.403 1 .000 17.632

Classification matrix
Predicted group membership

Analysis sample (a) Holdout sample (b)

Observed group membership Group0  Group1 % correct Group0  Group 1 % correct TOTAL
Group 0: non-adopters 12 14 46.2 1 10 9.1 37
Group 1: adopters 3 201 98.5 7 171 96.1 382
Overall percentage 92.6 91.0
TOTAL 15 215 8 181 419

a Selected cases Approximately 55 % of cases (SAMPLE) EQ 1

b Some of the unselected cases are not classified due to either missing values in the independent variables or categorical variables with
values out of the range of the selected cases.

Chi square df Significance
Hosmer and Lemeshow 4.790 8 .780

The analysis entered five independent variablésammodel. The change in the error
term (-2 log likelihood) dropped very significanflpm the base model to the final model (Chi-
square of 52.99, significant at 0.000), and fromrtiodel prior to the final model to the final
model (Chi square of 2.755, significant at 0.09)isTsuggests the final model was significantly
better compared to the base model and the inteatgediodels. The Nagelkerke R square
suggests that 40.7% of the variance in the odds fiata person to adopt woodland management

practices was accounted for by the five variabigsred in the model.

All variables entered in the final model had caééints significantly different from zero;

the Wald Statistic significance ranged from 0.000.110. Also, all variables had positive
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coefficients except for length ownership (-0.05&)ggesting that the longer people owned their
land, the less likely they were adopters of woodlaranagement practices. In terms of odds
ratio, this means that each additional year an owwwas his/her land would translated into an
odd ratio of 0.94, meaning that the owner has rposbability not to adopt woodland
management practices compared to his/her probatuliadopt. The other odd ratios for
adoption, corresponding to the other coefficiengsanrespectively 9.35, 1.75, 1.64 and 1.74 for
technical assistance, amenity motivations, economativations, and recreation motivations.
These numbers suggest that technical assistancéhgagongest predictor for adoption, and the

three motivation variables were similar, and wékd degree.

The classification matrix shows that the developediel allowed us to classify 92.6% of
the observations in the analysis sample correttig. Hosmer and Lemeshow Chi-square were
significant at 0.78, which means the predicted thiedactual classifications were not
significantly different from one another. The clfisation matrix also suggests that the
developed model classified 91% of the cases whpheaito the 45% holdout sample. These
results provide us confidence about the stabilitthe model across our sample of the study
population.

Adoption of Best Management Practices
Best management practices are practices relateihimizing harvesting damages and

protecting resource quality, including soil and eva®All cases used for this analysis were taken
from respondents that had harvested at least orbe ipast eleven years. We had 195 cases for
developing the model and 158 for validating it pedtively a ratio of 9/1 and 7/1). Both these
numbers meet the requirement for each group (73adopters and 280 adopters). Results of the

analysis are presented in Table 52.
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Table 52. Results of the logit model developmengfioption of best management

practices.
Overall model fit
Goodness of fit measures Value
Change in -2LL Value Significance

-2 log likelihood 165.996
Cox & Snell R Square 126 From base model 26.356 .000
Nagelkerke R Square 202 From prior step 5.855 016
Variables in the equation

Variable B S.E. Wald df Sig. Exp(B)
Financial assistance 2.457 .748 10.785 1 .001 11.666
Human-related constraints 534 228 5.511 1 019 1.707
Constant 915 .200 20.914 1 .000 2.496

Classification matrix
Predicted group membership

Analysis sample (a) Holdout sample (b)

Observed group membership Group0 Group1 % correct Group0  Group 1 % correct TOTAL
Group 0: non-adopters 2 36 5.3 1 34 2.9 73
Group 1: adopters 0 157 100.0 2 121 98.4 280
Overall percentage 815 772
TOTAL 2 193 3 155 353

a Selected cases Approximately 55 % of cases (SAMPLE) EQ 1

b Some of the unselected cases are not classified due to either missing values in the independent variables or categorical variables with
values out of the range of the selected cases.

Chi square df Significance
Hosmer and Lemeshow 4770 8 782

The model entered two significant variables. Thange in the error term was significant
from both the base model (Chi-square of 26.35@Q@).and the first step (Chi-square of 5.855 at
0.016). The Nagelkerke R square value of 0.202estgd that 20.2% of the variance in the
likelihood of a NIPF owner to adopt BMP practicezssaccounted for by the two variables

entered in the model.

Both variables entered had coefficients signifibadifferent from zero as the Wald
Statistic attests, with 10.78 at 0.001 and 5.531@2 respectively for financial assistance and
human-related constraints. These results meamttlagnge in any of the two variables would
have an effect on the probability of an individtabdopt BMP practices. Both variables had
positive coefficients and the corresponding odtissavere 11.6 and 1.7 respectively for

financial assistance and human-related motivatibhese numbers suggest that owners using
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financial assistance and/or who had more humarnecelzonstraints were more likely to adopt
BMPs, which seems illogical. We should not fordnetttseveral variables loaded significantly on
this factor and that “trespassing/ poaching/dumplogded the highest (with 0.809). A possible
explanation is that harvesting is always relatecbsm building, which implies easier access to
the property, including trespassing, illegal hugtor dumping.

The classification matrix showed that the modetexdty classified 81.5% of all cases
used for developing the model. The Hosmer and Laoweyalue was significant at 0.782,
which means that the predicted and the actualititzggons were not significantly different
from each other, suggesting the appropriatenegseahodel. Also, the developed model
allowed the correct classification of 77.2% of tases from the holdout sample, meaning that
the model accurately predicted BMP adoption actiosgotal sample of our study population.

Conservation easements
Conservation easements are land preservationragreég between landowners and an

institution or organization for protecting the lafdhere are different types of restrictions about
the types of activities and/or use that can be aonthe land when it is put under an easement,
but ultimately, the goal is sustainable conservatibthe resources. This analysis used 247 cases
and 200 others for validation of the developed némterespective ratios of 11/1 and 9/1; also,
there are 414 non-adopters and 33 adopters. Thksre$ the model development are shown in
Table 53.
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Table 53. Results of the logit model developmenttmservation easements adoption.

Overall model fit

Goodness of fit measures Value
Change in -2LL Value Significance

-2 log likelihood 126.089
Cox & Snell R Square 031 From base model 7.879 019
Nagelkerke R Square 075 From prior step 3.632 .057
Variables in the equation

Variable B S.E. Wald df Sig. Exp(B)
Self-learning information -443 228 3.759 1 .053 642
Scale-related constraints -.509 .269 3.589 1 .058 .601
Constant -2.514 254 98.186 1 .000 .081

Classification matrix
Predicted group membership

Analysis sample (a) Holdout sample (b)

Observed group membership Group0 Group1 % correct Group0  Group 1 % correct TOTAL
Group 0: non-adopters 228 0 100.0 186 0 100.0 414
Group 1: adopters 19 0 0 14 0 0 33
Overall percentage 923 93.0
TOTAL 247 0 200 0 447

a Selected cases Approximately 55 % of cases (SAMPLE) EQ 1

b Some of the unselected cases are not classified due to either missing values in the independent variables or categorical variables with
values out of the range of the selected cases.

Chi square df Significance
Hosmer and Lemeshow 3.007 8 934

The iteration process stopped at step two; thezetwo variables were entered in the
model: “Self-learning information” and “scale-reddt constraints. The measures of the
goodness of fit of the model suggested that fingt,decrease in the -2 log likelihood value was
significant both from the base model and from th& Etep of the iteration to the final model
with a Chi-square significance of respectively @.@hd 0.057 (test significance at the 0.1 level).
Second, only 7.5% of the variance in the odds maitim NIPF owner to adopt any type of
conservation easement was accounted for by theawables in the model.

All coefficients in the model were negative, indluglthe constant. With all of them
significantly different from zero, as the Wald $&tt shows (significance ranging from 0.000 to
0.058), these negative signs mean that the moosvarr perceives the usefulness (suggesting
the use) of self-learning information as importahg less likely he/she would adopt

conservation easement practices. The odds ratrosspmnding to the predictors were 0.64 and
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0.6 respectively for self-learning information, aswhle-related limitations. These numbers
suggest that a unit increase in either of the terdables would add the probability for non

adoption to about twice the probability of adoptafrconservation easement programs.

In fact, the more an individual learns about conasigon easements by himself through
different means such as books, friends, family, &td without consulting, or considering
professional foresters’ advices, he/she would caaness information suggesting that putting
his/her land under easement would restrict histbatrol over his/her own land for the following
10, 20 or 30 years. This fact would be very detdroé any original intent of implementing the
land under easement because it is related to ticeiped lack of control over the behavior
(Ajzen, 1991). Likewise, the more constraints atividual faces regarding the small scale of
his/her resources, the less likely he/she woulddmpting conservation easement practices.
These facts make sense because if an owner only awmall land and he/she put it under
conservation easement; he/she would not have nhexdbifity remaining when it comes to what

he/she could do on the land for a long periodrakt{Roper Public Affairs and Media, 2007).

The developed model correctly classified 92.3%hefd¢ases from the analysis sample.
With a Hosmer and Lemeshow Chi-square significaft@34, this means that the predicted and
the actual classifications were not significantiffedtent from each other; suggesting the
accuracy of the developed model. Also, the modekctly classified 93% of all cases from the
holdout sample; this suggests a very high prediciccuracy of the model.

Written Management Plan
Having and using a written management plan hasyallwaen considered as one of the

key practices and one of the precursors of othpesyf practices for NIPF owners despite that
fact, only a small percentage of NIPF owners hat¥a use a written management plan (Birch,
1996; Butler and Leatherberry, 2004; Best, 2004asédls et al., 2005). This analysis tries to
determine what lead NIPF owners to adopt a writbt@magement plan. The analysis sample
included 248 cases while the validation sample2tdl] with respective ratios of 11/1 and 9/1;
also, there were 319 non-adopters and 129 adopi&ifsyequirements were met. The results of

the logistic regression for management plan adogre shown in Table 54.
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Table 54. Results of the logit model developmentrotten management plan adoption.

Overall model fit

Goodness of fit measures Value
Change in -2LL Value Significance

-2 log likelihood 248.833
Cox & Snell R Square 183 From base model 49.977 .000
Nagelkerke R Square 261 From prior step 6.393 011
Variables in the equation

Variable B S.E. Wald df Sig. Exp(B)
Technical assistance 1.604 .364 19.457 1 .000 4,974
Wilderness/gamingmotivations .387 .156 6.150 1 013 1.473
Direct prof. information .708 .205 11.916 1 .001 2.030
Constant -2.239 333 45.068 1 .000 107

Classification matrix
Predicted group membership

Analysis sample (a) Holdout sample (b)

Observed group membership Group0  Group1 % correct Group 0  Group 1 % correct TOTAL
Group 0: non-adopters 160 16 90.9 127 16 88.8 319
Group 1: adopters 45 27 375 45 12 21.1 129
Overall percentage 754 69.5
TOTAL 205 43 172 38 448

a Selected cases Approximately 55 % of cases (SAMPLE) EQ 1

b Some of the unselected cases are not classified due to either missing values in the independent variables or categorical variables with
values out of the range of the selected cases.

Chi square df Significance
Hosmer and Lemeshow 11.503 8 175

The iteration stopped after four variables wererd, including technical assistance,

recreation motivations and direct professional sewf information.

The decrease in the -2 log likelihood was veryisicant either from the base model
(Chi-square of 49.977 significant at 0.000) or frtbra previous step of iteration (Chi-square of
6.393, significant at 0.011). The Nagelkerke R sgwalue of 0.261 suggests that 26.1% of the
variance in the likelihood of a given NIPF ownelattopt a written management plan was
accounted for by the four variables in the model.

All variables entered had coefficients significgrdifferent from zero, meaning that
changes in them would have an effect on the likelthof a person to adopt written management
plan. Also, all of the variables had positive cagéints, suggesting that any increase in any of
them would translate into an increase in the priibhabf an individual to adopt (have and use) a

written management plan. Technical assistancelmadreatest effect on the probability of
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adoption of a written management plan; with a goieffit of 1.604, which translates to 4.97 in
terms of odds ratio (i.e. the fact of using techhassistance alone, by controlling all other
variables, would bring the probability of adoptioha written management plan to five times the
probability of its non adoption). Direct professabisources of information had a coefficient of
0.708, which translates into 2.02; and recreatiotivations, with a coefficient of 0.387 would
bring an odd ratio for adoption of 1.47. In ternfish® strength of the variables, we can then rank
written management plan as strongest, followeditgctiprofessional information, and

wilderness/gaming motivations as weakest.

The model correctly classified 75.4% of the caseheé analysis sample. The Hosmer
and Lemeshow significance was 0.175, meaning lieaptedicted and the actual classifications
were not significantly different from one anothatso, the developed model classified 69.5% of
all cases from the validation sample. These twaltesombined suggest the developed model
was reasonably accurate, at least across thestotgdle of our study population.

Technical Assistance
Along with financial assistance, the use of atentmanagement plan and educational

programs, technical assistance was the third typssstance that Cooperative Extension
delivers for NIPF owners. Although technical assise and financial assistance cannot be
considered as sustainable practices by themsehasuse is considered to be an indicator
leading to adoption of practices. For this reagomas interesting to determine which factors
explained their use. We used 248 cases for devegdpe model in this analysis, and 200 others
for validating it; the respective ratios were 1afid 9/1; and with 179 non-adopters and 269
adopters, both requirements are met. The resulthéodevelopment of the model are shown in
Table 55.
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Table 55. Results of the logit model developmenuf® of technical assistance.

Overall model fit

Goodness of fit measures Value
Change in -2LL Value Significance

-2 log likelihood 289.505
Cox & Snell R Square A73  From base model 47.149 .000
Nagelkerke R Square 233 From prior step 2.921 .087
Variables in the equation

Variable B S.E. Wald df Sig. Exp(B)
% household income from forest -019 011 2.852 1 .091 .981
Household income 255 A37 3.453 1 .063 1.290
Economic motivations 538 149 13.083 1 .000 1.712
Written management plan 1.728 370 21.755 1 .000 5.627
Constant -.830 468 3.144 1 .076 436

Classification matrix
Predicted group membership

Analysis sample (a) Holdout sample (b)

Observed group membership Group0  Group1 % correct Group0  Group 1 % correct TOTAL
Group 0: non-adopters 63 40 61.2 50 26 65.8 179
Group 1: adopters 32 13 779 29 95 76.6 269
Overall percentage 71.0 725
TOTAL 95 153 79 121 448

a Selected cases Approximately 55 % of cases (SAMPLE) EQ 1

b Some of the unselected cases are not classified due to either missing values in the independent variables or categorical variables with
values out of the range of the selected cases.

Chi square df Significance
Hosmer and Lemeshow 13.030 8 11

The model entered four significant variables: petage of income generated from
forest-related activities, household income, ecananotivations, and the use of a written
management plan. The changes in -2 log likelihoedevgignificant at each step and the Chi-
square value of the difference between the baseast very significant. The Nagelkerke R
square suggested that 23.3% of the variance ilikislénood for a person to use technical
assistance was explained by the four variablelsadmtodel. All four variables entered in the
model had coefficients significantly different framaro, which means that a change in any of
them would have an effect on the likelihood of espa to use technical assistance. Three
variables had positive coefficients; use of a writthanagement plan had the most effect on the
probability of an individual to use technical asmnee with a coefficient of 1.728 and a

corresponding odds ratio of 5.62; followed by “egonc motivations”, with a coefficient of
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0.538 (odds ratio of 1.71), and household inconmeeckast with a coefficient of 0.255 and an
odds ratio of 1.29. The percentage of householohmecgenerated from forest-related activities
had a negative coefficient, this suggested thafrtbee proportion of income an individual
earned from forest-related activities, the lessljikhe/she will use technical assistance. An
explanation of this could be that for an individt@bet a substantial amount of income from
forest-related activities, he/she must have magter@nagement techniques and practices for a
long time; thus already had the knowledge and ttemkhow about forest management.
Therefore, he/she should be less likely need teehassistance as compared to others who were
just starting to manage their land. However, theffadent is -0.019, which is very close to zero;
perhaps the reason why it was significantly diffefeom zero was the simple fact of the large
sample size used for developing the model.

The classification matrix shows that the developediel correctly classified 71% of the
248 cases in the analysis sample. The Hosmer ameédleow test shows that the predicted and
the actual classification of the cases from thdyaimasample were not significantly different
(with a Chi-square of 13.03 significant at 0.11Mhis suggests that the developed model was
accurate in predicting the use of technical asst€taWWhen applied to classify the 200 cases
from the holdout sample, the model correctly classi72.5% of them; a fact that reinforced the
appropriateness of the model developed in predjdhie probability of a given owner to use
technical assistance.

Financial Assistance
As stated earlier, the use of financial assistamoet a practice by itself; rather, it is a

good indicator of the direction where a given lamder is going in his/her management of the
land. Two hundred forty eight cases were used ¥eldp the model and 200 others for
validating it; the respective ratios are 11/1 afid &nd with 315 non-adopters and 133 adopters,
both requirements are met. The results of the dpwe¢nt of the model are displayed in Table
56.
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Table 56. Results of the logit model developmenugi® of financial assistance.

Overall model fit

Goodness of fit measures Value
Change in -2LL Value Significance

-2 log likelihood 233.204
Cox & Snell R Square 209 From base model 58.139 .000
Nagelkerke R Square 302 From prior step 3.556 .059
Variables in the equation

Variable B S.E. Wald df Sig. Exp(B)
Educational programs 205 .054 14.427 1 .000 1.228
% household income from forest .051 017 8.555 1 .003 1.052
Household income .303 162 3.480 1 .062 1.353
Direct prof. information 492 232 4517 1 034 1.636
Constant -3.029 618 24.034 1 .000 .048

Classification matrix
Predicted group membership

Analysis sample (a) Holdout sample (b)

Observed group membership Group0  Group1 % correct Group0  Group 1 % correct TOTAL
Group 0: non-adopters 167 13 928 127 8 94.1 315
Group 1: adopters 38 30 44.1 47 18 21.7 133
Overall percentage 79.4 725
TOTAL 205 43 174 26 448

a Selected cases Approximately 55 % of cases (SAMPLE) EQ 1

b Some of the unselected cases are not classified due to either missing values in the independent variables or categorical variables with
values out of the range of the selected cases.

Chi square df Significance
Hosmer and Lemeshow 10.412 8 237

The final model involved four variables includiaducational programs, percentage of
household income generated from forest-relatedities, total household income, and direct
professional source of information. The reductibthe error term was very significant from the
baseline, with a Chi-square significant at 0.00@ 6.059 between the third step and the final
model. The developed model was explaining 30.2%®#ariance in the probability of a given
NIPF owner to use financial assistance. All thealdes had coefficients significantly different
from zero. Information obtained directly from prs$gonals was the strongest predictor, followed
by household income, number of educational progratesnided, and the proportion of income
obtained from forest-related activities was weakest

The percentage of household income from forestaelactivities had a positive
coefficient (as opposed to its role in predictihg probability of use of technical assistance),
suggesting that the more income is generated foyasf, the more likely an individual will use
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financial assistance. A possible explanation isfinancial assistance helps to minimize the
owners’ costs unlike technical assistance whicrewivell mastered by the owner, can be
reduced or omitted. Also, financial assistancaranaging the land may lead to a higher forest-

related income.

The developed model correctly classified 79% btases in the analysis sample; the
Hosmer and Lemeshow Chi-square was significaniZ&7) meaning that the predicted and the
actual classifications were not significantly dréfat from each other. Also, when applied to
classify cases from the holdout sample, the moaieéctly classified 72.5% of all cases. These
two results allowed us to be confident that theettgved model can be used to accurately predict
the use of financial assistance, at least acrestothl sample we have for our study population.

All Practices Combined
This variable was obtained by combining all preesilisted and analyzed earlier

(harvesting practices, wildlife management prastiegoodland management practices, use of
BMPs, use of conservation easements, and use oftammanagement plan). The analysis
sample used to develop the model included 248 erisis the holdout sample, used to validate
the model included 200 cases; the respective ratwoe 11/1 and 9/1. The second requirement is
not met because the group of non-adopters hasse®;claowever, it was very close to 20. The

results of the model development are shown in Table
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Table 57. Results of the logit model developmentfbpractices combined.

Overall model fit

Goodness of fit measures Value
Change in -2LL Value Significance

-2 log likelihood 39.640
Cox & Snell R Square .093  From base model 24.106 .000
Nagelkerke R Square 409  From prior step 2.874 .090
Variables in the equation

Variable B S.E. Wald df Sig. Exp(B)
Length of ownership -100 .043 5.370 1 .020 905
Technical assistance 1.652 1.042 2.511 1 100 5.216
Amenity motivations .805 .380 4.498 1 034 2.238
Direct prof. information 979 427 5.255 1 022 2.663
Constant 7.074 1.850 14.622 1 .000 1180.773

Classification matrix
Predicted group membership

Analysis sample (a) Holdout sample (b)

Observed group membership Group0  Group1 % correct Group0  Group 1 % correct TOTAL
Group 0: non-adopters 1 6 14.3 1 8 1.1 16
Group 1: adopters 1 240 99.6 1 190 99.5 432
Overall percentage 97.2 95.5
TOTAL 2 246 2 198 448

a Selected cases Approximately 55 % of cases (SAMPLE) EQ 1

b Some of the unselected cases are not classified due to either missing values in the independent variables or categorical variables with
values out of the range of the selected cases.

Chi square df Significance
Hosmer and Lemeshow 1.691 8 .989

The final model involved four variables, includitength of ownership, the use of
technical assistance, amenity motivations, ancctpefessional source of information. The
error term was somewhat small (just 39.64) comptredat of the previous analyses; its
decrease from the base model, as well as fromtéipepsior to the final were significant, with
respective significance levels of 0.000 and 0.09® Nagelkerke R square was also among the
largest of all the analyses done, with 0.409. Tesns that about 41% of the variance in the
probability for a NIPF owner to adopt any practicags accounted for by the four variables in the
final model.

All four variables had coefficients significantlyfférent from zero; this means that
changes in any of them would have an effect orpthbability of a person to be an adopter.
Three of the four variables had positive coeffitsemvith odds ratios for adoption of any practice

of 5.21, 2.23, and 2.66 respectively for technassistance, amenity motivations, and
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information obtained from direct interaction fromofessionals; suggesting that technical
assistance was the strongest predictor, followeditggt professional information and amenity
motivations. The only variable that had a negatwefficient was “length of ownership.” This
negative coefficient suggested that the longendividual owns his/her land, the less likely
he/she would be an adopter of sustainable forgsaigtices in general. The odds ratio for
adoption of any practice corresponding to the Yéeiavas 0.9. This result agrees with Kendra
and Hull's (2005) findings, who segmented NIPF omsrieto five groups according to their
motivations for owning landabsentee investors, professionals, preservationists, forest planners,
and young families); they found thapreservationists was the group of owners who tended to
keep their land the longest (more than twice ag Emthe average tenure), mostly to pass it to
their heirs, without doing much on it; among theefithis group was the most suspicious and
trusted forestry professionals the least. Techrassistance was the variable having the most
effect on the probability of an individual to be aahopter, followed by direct professional
sources of information, amenity motivations, ang léngth of land tenure.

The final model correctly classified 97.2% of adlses used in the analysis, with a
Hosmer and Lemeshow Chi-square of 1.691, signifiaaf.989; meaning that there was no
difference between the predicted and the actuakifieation. Also, when used to classify the
cases from the holdout sample, the model corretdlysified 95.5% of all cases. These results
demonstrated the accuracy of the model in predjatinether a person is a likely adopter or not.

The models developed here suggested that thecesendard model for predicting the
likelihood of adoption of practices; factors expiag the adoption differ for each group of
practices. However, of all the factors explainihg groups of practices, only technical assistance
seemed to be a significant predictor across thepgrof practices when it comes to the three
common types of assistance: technical, financrad, @ducational. The following section deals

with how important these sources of assistancevhen taken separately.
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I mportance of the Technical, Financial, and Educational Assistance in Predicting Adoption of

Practices

In the questionnaire, respondents were askededhatimportance of financial, technical
and educational assistance in making decisionsiéoraging their land, using a four-point
importance scale with 1 being “very unimportantdah“very important”.

The Cronbach’s alpha value to measure the religlidr the scale is 0.753, which is
slightly higher than 0.7, suggesting that the messare reliable. Table 58 shows the results of

the rating based on 971 responses.

Table 58. Ranking of the three types of assistagcerding to respondents’ perceptions.

Very unimportant ~ Somewhat unimportant  Somewhat important ~ Very important

Technical assistance 15 9 24 52
Financial assistance 32 18 27 23
Educational programs/ materials 22 15 36 28

Technical assistance was considered as most iamddrm of assistance with 52% of
respondents rating it as very important. Educatiassistance and financial assistance were
rated similarly. Blatner et al. (1991) estimatetdtal of 47% of NIPF in Washington State to
have used at least one of the three forms of assist(technical assistance, educational
assistance and financial assistance). In theitystO to 90% of NIPF owners rated the
usefulness of the assistance they received aseqamllent. Educational programs are provided
by a number of sources depending on the purposeem@vthen can choose the ones that fit their
objectives. Assistance providers include Coopeediixtension, providing educational and
technical assistance; state agencies, providinglyneshnical and financial assistance through
tax incentives and/or cost-share programs; angtilrate sector. An estimated 23% of NIPF
received educational assistance in Washington whétlwvas through newsletters or
publications (Blatner et al. 1991); 12 to 18% oPNIlowners received technical assistance from
one-on-one technical advice from professionalseiottumbers were also estimated for the use of
technical assistance from previous studies, inoly@utler et al. (2007), with 16%, Crowther
(1990) with 23% and Egan and Jones (1993), with.288testimated 15% of NIPF owners also
used financial assistance (Blatner et al. 1991 heNaf the mentioned studies directly compared

the relative importance of the three forms of dasise but according to their data, we would
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expect educational programs to be the highest chriglbowed by either technical assistance or
financial assistance; however, our findings did gmthe same way, because technical assistance
was rated highest, with the two other forms ofstasice rated about the same. A possible
explanation of that perception is related to theomoof palpability; we mentioned earlier that
hands-on approaches are most preferred by owilargjise, educational programs through
newsletters and publications could be perceivadtasesting and important, but not as

important as actually implementing the practiceshanfield with professionals to help.

We saw from all the models developed so far thdtreal assistance was shown to be a
significant predictor of the adoption of four greupf practices (overall practices, harvesting
practices, woodland management practices, andsiefua written management plan).
“Educational programs” was retained as a signitigaiadictor only once (when predicting the
likelihood of an individual to use financial asaiste). Likewise, financial assistance was a
significant predictor only for the likelihood of agtion of BMPs. This section reports the results
when using only the three sources of assistanpeeatictor variables in the logistic regression
analysis for adoption of various sustainable foyestactices.

More cases could be used for the developmenteofibdels in this section because there
were only three independent variables; thus, faases were excluded from the analysis
compared to the previous section. Table 59 shoersdhables used for the analyses in this

section.

Table 59. List of variables used in the reduced ehotllogistic regression.

Dependent variables Independent variables

Harvesting practices Dummy Educational programs Continuous
Wildlife management practices Dummy Use of technical assistance Dummy
Woodland management practices Dummy Use of financial assistance Dummy
BMP practices Dummy

Conservation easements Dummy

Use of a written management plan Dummy

Overall practices Dummy
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Harvesting Practices
There were 342 cases used to build the model @ddiaz validating it; resulting in ratios

of the number of cases to the number of independerdbles of 114/1 for the analysis sample
and 96/1 for the holdout sample. There were 69audwpters and 563 adopters; which means
that both requirements were met. The results ofrtbdel development are shown in Table 60.

Table 60. Results of the logit model for harvesiingctices using assistance variables.

Overall model fit

Goodness of fit measures Value
Change in -2LL Value Significance

-2 log likelihood 220.395
Cox & Snell R Square .052  From base model 18.206 .000
Nagelkerke R Square 103 From prior step 18.206 .000
Variables in the equation

Variable B S.E. Wald df Sig. Exp(B)
Technical assistance 1.504 .364 17.066 1 .000 4.501
Constant 1.292 226 32.737 1 .000 3.640

Classification matrix
Predicted group membership

Analysis sample (a) Holdout sample (b)

Observed group membership Group0  Group1 % correct Group0  Group 1 % correct TOTAL
Group 0: non-adopters 0 38 0 0 3 0 69
Group 1: adopters 0 304 100.0 0 259 100.0 563
Overall percentage 88.9 89.3
TOTAL 0 342 0 290 632

a Selected cases Approximately 55 % of cases (SAMPLE) EQ 1

The model entered only technical assistance amdisant predictor, which was the
same variable entered for the harvesting pracircédse bigger model (with 22 initial variables).
The coefficient was significantly different fromrbe and positive; suggesting people using
technical assistance are more likely to adopt Istirvg practices. The analysis sample correctly
classified 88.9% of all cases in the analysis sarapt 89.3% of all cases in the holdout sample.
These results did not differ much from the analpseviously conducted to predict harvesting
practices.
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Wildlife Management Practices

The total number of cases used for developingrtbdel was 294, leaving 271 other

cases to test the developed model. The respeetivs were 98/1 and 90/1; and with 125 non-

adopters and 440 adopters, both requirements wetr€lime results are shown in Table 61.

Table 61. Results of the logit model for Wildlifeamagement practices using assistance

variables.

Overall model fit

Goodness of fit measures Value
Change in -2LL Value Significance
-2 log likelihood 309.120
Cox & Snell R Square .030 From base model 8.890 .003
Nagelkerke R Square .045  From prior step 8.890 .003
Variables in the equation
Variable B S.E. Wald df Sig. Exp(B)
Technical assistance .838 281 8.867 1 .003 2311
Constant 121 203 12.574 1 .000 2.056
Classification matrix
Predicted group membership
Analysis sample (a) Holdout sample (b)

Observed group membership Group0 Group1 % correct Group0  Group 1 % correct TOTAL
Group 0: non-adopters 0 68 0 0 57 0 125
Group 1: adopters 0 226 100.0 0 214 100.0 440
Overall percentage 76.9 79.0
TOTAL 0 294 0 271 565

a Selected cases Approximately 55 % of cases (SAMPLE) EQ 1

b Some of the unselected cases are not classified due to either missing values in the independent variables or categorical
variables with values out of the range of the selected cases.

The only variable entered in the model was tedirassistance, with a positive

coefficient significantly different from zero. Tmeodel explained 4.5% of the variance in the

likelihood of an individual to adopt wildlife managent practices.

The developed model correctly classified 76.9%hefcases in the analysis sample, and

79% of the cases from the validation sample.
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Woodland Management Practices
We used 513 cases to develop the model and 488 tasalidate it. The respective

ratios were 171/1 and 143/1; and with 130 non-agtspnd 813 adopters, both requirements

were met. The results of the development of theehae shown in Table 62.

Table 62. Results of the logit model for woodlananagement practices using assistance
variables.

Overall model fit

Goodness of fit measures Value
Change in -2LL Value Significance
-2 log likelihood 403.835
Cox & Snell R Square .093  From base model 50.305 .000
Nagelkerke R Square .159  From prior step 4593 032
Variables in the equation
Variable B S.E. Wald df Sig. Exp(B)
Technical assistance 1.717 .285 36.214 1 .000 5.565
Educational program 108 .054 4.021 1 .045 1.114
Constant .763 166 21.046 1 .000 2.144
Classification matrix
Predicted group membership
Analysis sample (a) Holdout sample (b)

Observed group membership Group0 Group1 % correct Group0  Group 1 % correct TOTAL
Group 0: non-adopters 0 83 0 0 47 0 130
Group 1: adopters 0 430 100.0 0 383 100.0 813
Overall percentage 83.8 89.1
TOTAL 0 513 0 430 943

a Selected cases Approximately 55 % of cases (SAMPLE) EQ 1

b Some of the unselected cases are not classified due to either missing values in the independent variables or categorical
variables with values out of the range of the selected cases.

Chi square

df Significance

Hosmer and Lemeshow

5.183

521

The model entered two of the three variablescti@ges in the error term were very

significant at each step. Both variables had pasigignificantly different from zero

coefficients, but technical assistance explainediktelihood of adoption of woodland

management practices more than did educationalgmtgy their respective coefficients were
1.717 and 0.108, with odds ratios of 5.51 and 1ITh&. developed model correctly classified

83.8% of the cases in the analysis sample, witbsmér and Lemeshow Chi-square significant
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at 0.521, suggesting the predicted and the aclassifications were not different. Also, the

developed model correctly classified 89.1% of thges in the validation sample.

Use of Best Management Practices
For this analysis, 389 cases were selected fagldping the model, and 327 for its

validation; the respective ratios were 129/1 an@/1,0and with 192 non-adopters and 524
adopters, both requirements are met. The resuttseeahodel development are shown in Table
63.

Table 63. Results of the logit model for BMPs usaisgistance variables.

Overall model fit

Goodness of fit measures Value
Change in -2LL Value Significance
-2 log likelihood 393.764
Cox & Snell R Square 120 From base model 49.672 .000
Nagelkerke R Square 176 From prior step 12.838 .000
Variables in the equation
Variable B S.E. Wald df Sig. Exp(B)
Financial assistance 1.654 422 15.342 1 .000 5.227
Educational program 192 .059 10.403 1 .001 1.211
Constant 394 151 6.847 1 .009 1.483
Classification matrix
Predicted group membership
Analysis sample (a) Holdout sample (b)

Observed group membership Group0  Group1 % correct Group0  Group 1 % correct TOTAL
Group 0: non-adopters 0 100 0 0 92 0 192
Group 1: adopters 0 289 100.0 0 235 100.0 524
Overall percentage 74.3 71.9

TOTAL 0 389 0 327 716

a Selected cases Approximately 55 % of cases (SAMPLE) EQ 1

b Some of the unselected cases are not classified due to either missing values in the independent variables or categorical
variables with values out of the range of the selected cases.

Chi square df Significance
14.972 5 010

Hosmer and Lemeshow

Financial assistance and educational programs evegezed in the model; both variables
had positive, significantly different from zero ¢b@ents, with financial assistance having more

effect on the likelihood of an individual to add¥IP practices on their land. Eighteen percent
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of the variance in the likelihood of an individwopting BMPs was accounted for by the two

variables in the model.

The Hosmer and Lemeshow Chi square significanaa Ie 0.01, which means the
predicted and the actual classification were sigaiitly different from each other. This could
suggest the developed model was not accurate diicpe individual’s likelihood of adopting
BMPs; however, the model still correctly classifib#l3% of all the analysis cases, as well as
71.9% of all cases in the validation sample.

Conservation Easements
The respective number of cases used for the asagsple and the validation sample

were 561 and 549; both ratios were 187/1 and 1&®Yd with 947 non-adopters and 73 adopters,

both requirements were met. Only the financialsdiasce variable was entered in the model.

Details about the development of the model are shiaWwable 64.

Table 64. Results of the logit model for conseratasements using assistance

variables.
Overall model fit
Goodness of fit measures Value
Change in -2LL Value Significance

-2 log likelihood 284.588
Cox & Snell R Square .007 From base model 3.757 0.053
Nagelkerke R Square .017  From prior step 3.757 0.053
Variables in the equation

Variable B S.E. Wald df Sig. Exp(B)
Financial assistance 699 .348 4.025 1 .045 2.012
Constant -2.760 202 186.341 1 .000 .063

Classification matrix
Predicted group membership

Analysis sample (a) Holdout sample (b)

Observed group membership Group0  Group1 % correct Group0  Group 1 % correct TOTAL
Group 0: non-adopters 521 0 100.0 426 0 100.0 947
Group 1: adopters 40 0 .0 33 0 .0 73
Overall percentage 92.9 92.8
TOTAL 561 0 459 0 1020

a Selected cases Approximately 55 % of cases (SAMPLE) EQ 1

b Some of the unselected cases are not classified due to either missing values in the independent variables or categorical
variables with values out of the range of the selected cases.
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Financial assistance was the only variable enteréaie model, it had a positive,
significantly different from zero coefficient. Thesiggested that people who used financial

assistance were more likely to adopt conservat@ement practices than others who did not.

The developed model correctly classified 92.9%rdtio) of all cases from the analysis
sample and 92.8% of all cases in the validationptam

Use of a Written Management Plan
The analysis sample involved 540 cases while #tieation sample used 454 cases; the

respective ratios were 25/1 and 20/1; and withidié-adopters and 278 adopters, both
requirements were met. The developed models entexedariables and Table 65 shows the

detailed results about the development of the model

Table 65. Results of the logit model for the usa afianagement plan, using assistance

variables.
Overall model fit
Goodness of fit measures Value
Change in -2LL Value Significance

-2 log likelihood 527.669
Cox & Snell R Square 179 From base model 106.581 .000
Nagelkerke R Square .259  From prior step 3.646 .056
Variables in the equation

Variable B S.E. Wald df Sig. Exp(B)
Technical assistance 2.246 .262 73.345 1 .000 9.454
Educational program 071 037 3.684 1 .055 1.074
Constant -2.600 246 111.79%4 1 .000 074

Classification matrix
Predicted group membership

Analysis sample (a) Holdout sample (b)

Observed group membership Group0 Group1 % correct Group0  Group 1 % correct TOTAL
Group 0: non-adopters 374 18 95.4 310 14 95.7 716
Group 1: adopters 130 18 12.2 112 18 13.8 278
Overall percentage 72.6 72.2
TOTAL 504 36 422 32 994

a Selected cases Approximately 55 % of cases (SAMPLE) EQ 1

b Some of the unselected cases are not classified due to either missing values in the independent variables or categorical
variables with values out of the range of the selected cases.

Chi square df Significance
Hosmer and Lemeshow 5.904 6 434
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The decrease in the error term from the base niodhE final model was extremely
significant (Chi-square value of 106.58 significah0.000). Of the variance in the likelihood of
an individual to adopt a written management pl&n9% was accounted for by technical
assistance and educational programs. Technicataisse and educational program were entered
in the model; both with positive, significantly flifent from zero coefficients. Technical
assistance (with a coefficient of 2.246) had atgreaffect than educational programs (with a
coefficient of 0.071) on the probability of an imiual to adopt a written management plan.

The model correctly classified 72.6% of all casem the analysis sample, with a
Hosmer and Lemeshow Chi-square value of 5.904ifgignt at 0.434; which means that the
predicted classification was not significantly diént from the actual one. Also, the model
correctly classified 72.2 of all cases from thadation sample.

All Practices Combined
The “overall practices” variable was the combioatof all independent variables in the

analysis in this section (i.e., harvesting practiegldlife management practices, and woodland
management practices, use of BMPs, use of congamedsements, and use of a written
management plan). The analysis sample involvedcagas while the validation sample used 468
cases; the respective ratios were 26/1 and 21¢dlwéth 82 non-adopters and 957 adopters, both
requirements were met. Below are the results ofrtbdel development. Table 66 provides the

results of the model development.
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Table 66. Results of the logit model for all praed combined, using assistance
variables.

Overall model fit

Goodness of fit measures Value
Change in -2LL Value Significance

-2 log likelihood 256.263
Cox & Snell R Square .098 From base model 58.759 .000
Nagelkerke R Square 231 From prior step 22.570 .000
Variables in the equation

Variable B S.E. Wald df Sig. Exp(B)
Technical assistance 2.295 485 22.399 1 .000 9.922
Financial assistance 37.540 3107 .000 1 1.000 21016
Constant 1.499 A75 73.415 1 .000 4475

Classification matrix
Predicted group membership

Analysis sample (a) Holdout sample (b)

Observed group membership Group0 Group1 % correct Group0  Group 1 % correct TOTAL
Group 0: non-adopters 0 45 0 0 37 0 82
Group 1: adopters 0 526 100.0 0 431 100.0 957
Overall percentage 92.1 92.1
TOTAL 0 571 0 468 1039

a Selected cases Approximately 55 % of cases (SAMPLE) EQ 1

b Some of the unselected cases are not classified due to either missing values in the independent variables or categorical
variables with values out of the range of the selected cases.

Chi square df Significance
Hosmer and Lemeshow .000 1 1.000

The decrease in the error term was very signifibath from the base model to the final
model and from the first to the final model (bothi Gquare values significant at 0.00). Of the
variance in the likelihood of a person to adopt ehthe practices, 23.1% was accounted for by
technical assistance and financial assistance ecmtdbBoth variables had positive coefficients,
technical assistance had a significant coeffidmrntthe coefficient for financial assistance was
not significantly different from zero (the Wald sséic significance is 1.000); which suggested
that whether an individual used financial assistamicnot; it would not have changed anything
when it comes to the likelihood of an individualadopt any of the practices.

The Hosmer and Lemeshow Chi-square significanaa & 1.000; which suggested the
model was not accurate to predict the likelihoogedple to adopt practices; however, the
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developed model correctly classified 92.1% of aes from both the analysis sample and the
validation sample.

Of the three types of assistance considered $nstiition, the use of technical assistance
was the most frequently entered predictor of thepéidn of practices, it appeared in five of the
seven models developed; educational programs aaddial assistance both appeared three
times. If only considering the three assistancebées, adoption of two groups of practices
(harvesting practices and wildlife management jzasj were explained by technical assistance
only; adoption of conservation easements was exgdiaonly by the use of financial assistance;
adoption of woodland management and written managéepian was explained by the use of
technical assistance and educational programs caajpwith a greater explanation by technical
assistance. The adoption of BMPs was explainethdgdmbination of financial assistance and
educational programs with financial assistancerpuai greater effect; and interestingly, the
adoption of any practice was explained by the digeatnical assistance and financial assistance
combined; again, with technical assistance havigggater effect.

In light of the analyses done so far, educatipmagrams did not figure as one of the
major predictor variables; however, it was sigmifitfor key practices such as woodland
management practices, which includes many practicesanaging forest land, and in the use of

Best Management Practices, on which the sustaityabilsoil and water quality depends.

In general, we can say that for the same practiheanodels developed using all
variables have a much smaller error term (-2 lkglilhood), are more accurate in classifying the
cases (have higher hit ratios) for both the anslged the holdout samples, and have higher
Nagelkerke R square compared to the models dewtlagiag only the three types of assistance
variables. Though the models developed from theetkype of assistance explained less variance
of the likelihood of an individual to be an adoptidey explained a substantial amount of

variance in the likelihood of adoption of practi@ssshown in Table 67.
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Table 67. Proportion of variance of the dependaniable explained by the two groups

of models.
Practices Full model R square Assistance-model Rsquare  Assistance-model R square (%)
Harvesting 0.137 0.103 75.2
Wildlife 0.195 0.045 23.1
Woodland 0.407 0.159 39.1
BMPs 0.202 0.176 87.1
Conservation easement 0.075 0.017 22.7
Written management plan 0.261 0.259 99.2
All practices combined 0.409 0.231 56.5

Assistance-model R square (%) represents the gropaf the R square for the
assistance model as to that of the full model.

In fact, by using just the assistance variables pidrts of variance of the likelihood of
adoption of a given practice explained range from¥dfor adoption of conservation easements
to 25.9% for adoption of written management plan.tie other hand, for the full model (using
all variables to develop the models), the explaivexiance in likelihood of adoption range from
7.5% to 40.9% for all practices combined. Consitgthose numbers, we can see that the
proportion of explanation of variance in the likelod of adoption by the assistance models
range from 22.67% (for conservation easements® 8396 (for written management plan) of the

total variance explained by the full models; asvaihan Table 67.

Predicted probabilities of adoption for each groupof practices

So far, all the discussions about the developedefsagiere not really tangible; this
section discusses more about what the developeélmadtually mean in terms of probability of
adoption, and how they provide useful informationfliture approaches/ channels to bring NIPF
owners to adopt a given practice.

The determined coefficients determined during tloelehs development allowed us to

have the following logistic regression equations:

Harvesting practices

z=1.153 + 1.765 (technical assistance)
Wildlife management practices
z=1.096 +1.245 (Management plan) + 0.733 (Time/labor constraints)

108



Woodland management

z=2.87+2.236(technical assistance)-0.055(ownership length)+0.562(amenity motivations)+0.5(economic motivations)+0.559(recreation
motivations)

Best management practices

z=0.915 + 2.457 (Financial assistance) + 0.534 (Human-related constraints)
Conservation easements

z=-2.514 - 0.443 (self-learning information) — 0.509 (scale-related constraints)

All practices combined
z=7.074+1.652(technical assistance)-0.1(ownership length)+0.805(amenity motivations)+0.979 (direct professional information)
Use of a written management plan
z=-2.239+1.604(technical assistance)+0.387(recreation motivations)+0.708 (direct professional information)
Use of technical assistance
z=-0.83-0.019(income from forest)+0.255(household income)+0.538 (economic motivations)+1.728 (management plan)
Use of financial assistance

z=-3.029+0.205(educational program)+ 0.051(forest income)+0.303 (household income)+0.492 (direct professional information)

These “z” equations tell us which variables wegaificant for predicting a given
practice, but they do not directly provide the @bitity of adoption that we are interested in.
The probability of adoption was obtained by using formula:

1

Padoption)= (1+e-z)

By using this formula and by using the predictduea mentioned in Appendix P, we
obtained the probabilities of adoption for eachugrof practices. Owners who used technical
assistance are more likely to be adopters of hamngepractices (Table 68). Using technical
assistance added 18% to the probability of adopuifat least one of the mentioned harvesting

practices.

Table 68. Probabilities of adoption of harvestimgagtices.

Technical assistance
No Yes

Probability of adoption 76 94.9

Likewise, we computed the probabilities of adoptidnvildlife management practices; Table 69
shows the results. Owners who did not use a writtanagement plan, and perceived time/labor

as being low constraints to active forest managementhe least likely to adopt wildlife
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management practices. On the other end of the, smateers who used a written management
plan, and perceived time/labor as highly limitimgactive forest management are the most likely

to be adopters of wildlife management practices.

Table 69. Probabilities of adoption of wildlife meagement practices

Written management plan Time/labor constraints Probability (%)
No Low 45.0

Medium 74.3

High 91.0

yes Low 74.0

Medium 90.9

High 97.2

Using a written management plan increased the pilitysof adoption of wildlife
management, with additional probabilities rangirant 6% to 29% when keeping time and labor
constraints at the same levels. On the other hahite controlling for written management plan,
an increase of one level (from low to medium, onfrmedium to high) in the time/labor
constraints also brought additional probabilitieadoption of wildlife management practices
ranging from 6% to 29%. Both predictors are equiatigortant but actions on a written
management plan would be more effective in gefilifg- owners to adopt wildlife management
practices; it does not make much sense to incitbaseerception of time/labor constraints as an
approach to get owners to adopt wildlife managemesttices.

Owners who did not use financial assistance anceperd human-related constraints as
being not much of a barrier to active forest manag# are the least likely to adopt BMPs while
owners who used technical assistance and percbivedn-related constraints as a serious

barrier to active forest management are the ones likely to adopt BMPs (Table 70).

Table 70. Probabilities of adoption of Best ManagetPractices.

Financial assistance Human-related constraints Probability (%)
No Low 495
Medium 71.4
High 88.1
Yes Low 92.0
Medium 96.7
High 98.9
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The use of financial assistance while controlimghuman-related constraints brought
additional probabilities for adoption of BMPs ramgifrom 10% to 43%; on the other hand, an
increase of one level in human-related constraitii¢e controlling for financial assistance
translated in an additional probability of adoptafrBMPs ranging from 2% to 22%. These
results indicate that financial incentives arelitkmore effective to bring owners to adopt BMPs.

Owners who considered self-learning informatiaghhy useful for managing land, and
perceived scale-related constraints as being vaiting to active forest management, are least
likely to adopt conservation easements (with on8#4d probability to adopt), while owners who
considered self-learning information least usedulirhanaging land, and perceived scale-related
constraints as not being limiting to active fonestnagement, are most likely to adopt

conservation easements (Table 71).

Table 71. Probabilities of adoption of conservagasement programs

Self-learning information Scale-related constraints Probability (%)
Low Low 26.9
Medium 13.9
High 6.7
Medium Low 14.8
Medium 71
High 3.3
High Low 8.5
Medium 3.9
High 1.8

An increase in the perception of importance dfearning sources of information from
the lowest to the highest level while controllireg §cale-related constraints decreased the
probability of adoption of any conservation easeinpeagram by 5% to 18%. When controlling
for the self-learning variable, the increase inlthel of the importance of scale-related
constraints from the lowest to the highest traeglato a decrease ranging from 7% to 20%.
These results suggest two options for getting osvteeadopt conservation easement programs:
First, reducing the perception that self-learniagrses of information are very important, by
providing them with alternatives, such as inforgnthem about how useful, important, and
adequate to their needs information from profesdsare; and second, taking actions on
reducing the scale-related constraints. Sincenbtgossible to donate more land to owners to

increase their scale, actions would be orientectdvproviding them with information about the
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larger scale, i.e., the benefits of having contigusmall parcels of land put under easement,
rather than just focusing on their small persoaatl

The top end of the continuum of adoption of anycpca in Table 72 did not provide
much information given the large number of praditteat owners could implement because an
owner who implemented one practice out of a tot&llowas considered as adopter; which
tended to increase the probability of adoption ificgntly and got it close to 1. However, the
results showed that owners who did not use techagsastance, owned their land for more than
30 years, had less amenity motivations, and pezdaiformation obtained from direct
interaction with professionals not useful for maingdand, were the least likely to adopt any
kind of practice on their land, and that despiteltirge array of practices available, their
probability to adopt any single individual practwéhin any of the eight groups of practices was
77%.

112



Table 72. Probabilities of adoption of any one pcac

Technical assistance Length of ownership Amenity motivations Direct professional information Probability (%)
No Short Low Low 97.7
Medium 99.6
High 99.9
Medium Low 99.4
Medium 99.9
High 100.0
High Low 99.8
Medium 100.0
High 100.0
Medium Low Low 90.3
Medium 98.1
High 99.5
Medium Low 97.5
Medium 99.5
High 99.9
High Low 98.9
Medium 99.8
High 99.9
Long Low Low 77.3
Medium 95.0
High 98.6
Medium Low 93.5
Medium 98.8
High 99.7
High Low 97.0
Medium 99.5
High 99.9
Yes Short Low Low 99.5
Medium 99.9
High 100.0
Medium Low 99.9
Medium 100.0
High 100.0
High Low 100.0
Medium 100.0
High 100.0
Medium Low Low 98.0
Medium 99.6
High 99.9
Medium Low 99.5
Medium 99.9
High 100.0
High Low 99.8
Medium 100.0
High 100.0
Long Low Low 94.7
Medium 99.0
High 99.7
Medium Low 98.7
Medium 99.8
High 99.9
High Low 994
Medium 99.9
High 100.0
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Table 73 suggests that owners who did not use ieahassistance, had low motivations
for wilderness/gaming, and considered direct irttigwa with professionals not as an important
source of information are the least likely to userdten management plan (only 1.9% of
probability to use a written management plan). @ndther hand, owners who were using
technical assistance, had high wilderness/gamintyyvatmns, considered direct interaction with
professionals as an important source of informadi@the most likely to use a written

management plan on their land (with 74% of prolgtid use a plan).

Table 73. Probability of using a written managenan

Technical assistance Recreation motivations Direct professional information Probability (%)
No Low Low 1.9
Medium 6.2

High 14.5

Medium Low 3.3

Medium 10.6

High 23.2

High Low 6.0

Medium 18.3

High 36.4

Yes Low Low 8.6
Medium 24.7

High 45.7

Medium Low 14.4

Medium 37.0

High 60.1

High Low 24.2

Medium 52.6

High 74.0

Table 74 implies that owners who did not use texdirassistance, owned their land for
more than 30 years, had low amenity, economic altkmess/gaming motivations are the least
likely to adopt woodland management practices (witlty 20% of probability of adoption).

They are followed by owners who did not use tecllrassistance, owned their land for more
between 10 and 20 years, had low amenity, econandavilderness/gaming motivations, with
31% of probability of adoption. The owners moselikto adopt woodland management
practices were those who used technical assistaneed their land for less than 10 years, and
had high amenity, economic, and wilderness/gamiativations altogether (99.9% of

probability of adoption of at least one woodlandhagement practice).
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Table 74. Probabilities of adoption of woodland egegment practices.

Technical assistance  Length of ownership Amenity motivations  Economic motivations Recreation motivations Probability (%)
No Short Low Low Low 50.8
Medi um 70.5

Hi gh 85.7

Medi um Low 70.1

Medi um 84.4

Hi gh 93.2

H gh Low 82.8

Medi um 91.8

Hi gh 96. 6

Medi um Low Low 73.7
Medi um 86. 6

H gh 94.2

Medi um Low 86. 4

Medi um 93.6

H gh 97. 4

Hi gh Low 92.9

Medi um 96.8

H gh 98. 7

Hi gh Low Low 83.3
Medi um 92.0

H gh 96. 7

Medi um Low 91.9

Medi um 96.3

Hi gh 98.5

H gh Low 95.9

Medi um 98.2

Hi gh 99.3

Medi um Low Low Low 31.1
Medi um 51.1

Hi gh 72.5

Medi um Low 50.7

Medi um 70. 4

Hi gh 85.7

Hi gh Low 67.8

Medi um 83.0

H gh 92.5

Medi um Low Low 55.1
Medi um 74.0

H gh 87.7

Medi um Low 73.6

Medi um 86.6

H gh 94,2

Hi gh Low 85.2

Medi um 93.0

H gh 97.1

H gh Low Low 68.7
Medi um 83.5

Hi gh 92.7

Medi um Low 83.3

Medi um 92.0

Hi gh 96.7

H gh Low 91.1

Medi um 95.9

Hi gh 98.3

Long Low Low Low 20.7
Medi um 37.6

Hi gh 60. 3

Medi um Low 37.2

Medi um 57.8

Hi gh 77.5

Hi gh Low 54.9

Medi um 73.8

Hi gh 87.6

Medi um Low Low 41.5
Medi um 62.1

H gh 80.5

Medi um Low 61.7

Medi um 78.8

H gh 90. 4

H gh Low 76.8

Medi um 88.4

H gh 95.1

H gh Low Low 55.9
Medi um 74.5

Hi gh 88.0

Medi um Low 74.2

Medi um 86.9

Hi gh 94. 4

H gh Low 85.5

Medi um 93.2

Hi gh 97.2
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Technical assistance  Length of ownership Amenity motivations Economic motivations Recreation motivations Probability (%)
Yes Shor t Low Low Low 90.6
Medi um 95.7

H gh 98. 3

Medi um Low 95.6

Medi um 98.1

Hi gh 99.2

H gh Low 97.8

Medi um 99.0

Hi gh 99.6

Medi um Low Low 96.3
Medi um 98.4

Hi gh 99.3

Medi um Low 98.3

Medi um 99.3

H gh 99.7

Hi gh Low 99.2

Medi um 99.6

H gh 99.9

H gh Low Low 97.9
Medi um 99.1

H gh 99.6

Medi um Low 99.1

Medi um 99. 6

H gh 99.8

Hi gh Low 99.5

Medi um 99.8

H gh 99.9

Medi um Low Low Low 80.9
Medi um 90.7

Hi gh 96. 1

Medi um Low 90.6

Medi um 95.7

Hi gh 98.2

H gh Low 95.2

Medi um 97.9

Hi gh 99.1

Medi um Low Low 92.0
Medi um 96. 4

H gh 98.5

Medi um Low 96.3

Medi um 98.4

H gh 99. 3

Hi gh Low 98.2

Medi um 99.2

H gh 99.7

H gh Low Low 95.4
Medi um 97.9

H gh 99. 2

Medi um Low 97.9

Medi um 99.1

H gh 99.6

H gh Low 99.0

Medi um 99. 6

Hi gh 99.8

Long Low Low Low 70.9
Medi um 84.9

Hi gh 93.4

Medi um Low 84.7

Medi um 92.8

Hi gh 97.0

H gh Low 91.9

Medi um 96.3

H gh 98.5

Medi um Low Low 86.9
Medi um 93.9

H gh 97.5

Medi um Low 93.8

Medi um 97.2

H gh 98.9

Hi gh Low 96.9

Medi um 98. 6

H gh 99. 4

H gh Low Low 92.2
Medi um 96.5

H gh 98. 6

Medi um Low 96. 4

Medi um 98. 4

Hi gh 99. 4

H gh Low 98.2

Medi um 99.2

Hi gh 99.7
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In general, owners who did not use technical teaste, owned their land for more than
30 years, and had lower motivations tended to $®llkely adopters of woodland management
practices than owners who used technical assistangesd their land for less than 30 years, and
had higher motivations (the probability of adoptigare extremely high when these three
conditions were satisfied). We may also pinpoiat thetween owners who used technical
assistance, neither the length of tenure, norithettypes of motivations made as much
difference in terms of probability of adoption obadland management practices, with the
biggest gap of 29% (probabilities of adoption raiggirom 71% to 99%) as it did between
owners who did not use technical assistance, Wwitbiggest difference of 78% (probabilities of
adoption ranging from 21% to 99%).

As shown in Table 75, owners who did not use at@nritnanagement plan, did not earn
any income from their forest, had low householdme (less than $25,000 annual), and had low
economic motivations were the least likely to wsghhical assistance (probability of adoption of
19%). In contrast, owners who used a written mamagx plan, had no income generated from
the forest, had high household income ($100,00@aror more), and had high economic
motivations were the most likely to use technicaistance (with probability of adoption of
94.4%). Income earned from the forest did not yealhtter for the likely adopters, with the
probabilities of adoption ranging from 93.9% to4%.
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Table 75. Probabilities of using technical assistan

Written management plan Income from forest (%) Household income Economic motivations Probability (%)
No None Low Low 19.0
Medium 36.1

High 55.1

Medium Low 25.6

Medium 453

High 64.3

High Low 36.4

Medium 58.0

High 75.0

Low Low Low 18.4
Medium 35.3

High 54.2

Medium Low 24.8

Medium 444

High 63.4

High Low 35.5

Medium 571

High 74.3

High Low Low 17.6
Medium 34.0

High 52.7

Medium Low 23.8

Medium 43.0

High 62.1

High Low 34.2

Medium 55.7

High 73.2

Yes None Low Low 56.9
Medium 76.1

High 87.4

Medium Low 65.9

Medium 82.4

High 91.0

High Low 76.3

Medium 88.6

High 94.4

Low Low Low 55.9
Medium 754

High 86.9

Medium Low 65.0

Medium 81.8

High 90.7

High Low 75.6

Medium 88.2

High 94.2

High Low Low 54.5
Medium 74.3

High 86.3

Medium Low 63.7

Medium 80.9

High 90.2

High Low 74.5

Medium 87.6

High 93.9
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Owners who earned no income from their foredd, Ibe&v household income (less than
$25,000 annual), perceived information from diiettraction with professionals not useful for
managing forest land, and who never attended angagidnal program in the past 11 years were
the least likely to use financial assistance faivaes related to forest management on their land
their probability of using financial assistance waty 2.9% (Table 76). In contrast, owners who
were the most likely to use financial assistanceevtieose who earned substantial amount of
income from their forest (more than 5% of theiatdtousehold income), earned more than
$100,000 per year as household income, considefedriation received from direct interaction
with professionals highly important, and attendddaational programs frequently (more than
ten times in the past 11 years); their probabditysing technical assistance was 79.8%. We
may also note that the frequency of attendancdwatational programs brought an additional
probability of using financial assistance rangirgr 20% to 47% when controlling for all other
predictors; this suggests the high importance atational programs in bringing owners to use

financial assistance.

Table 76. Probabilities of using financial assis&an

Income from forest (%)  Household income Direct professional information ~ Educational programs Probability (%)

None Low Low Never 29
Rarely 5.2

Somewhat frequently 13.3

Frequently 18.8

Medium Never 6.6
Rarely 11.6

Somewhat frequently 26.8

Frequently 35.5

High Never 12.0
Rarely 201

Somewhat frequently 41.3

Frequently 514

Medium Low Never 45
Rarely 8.0

Somewhat frequently 19.5

Frequently 26.7

Medium Never 10.0
Rarely 171

Somewhat frequently 36.5

Frequently 46.4

High Never 17.7
Rarely 28.4

Somewhat frequently 52.5

Frequently 62.5
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Income from forest (%)

Household income Direct professional information

Educational programs

Probability (%)

None High Low Never 7.9
Rarely 13.7

Somewhat frequently 30.7

Frequently 40.1

Medium Never 17.0
Rarely 275

Somewhat frequently 51.3

Frequently 61.4

High Never 28.2
Rarely 421

Somewhat frequently 67.0

Frequently 754

Low Low Low Never 3.2
Rarely 5.8

Somewhat frequently 14.5

Frequently 20.4

Medium Never 7.3
Rarely 12.7

Somewhat frequently 28.8

Frequently 37.9

High Never 131
Rarely 21.8

Somewhat frequently 43.8

Frequently 54.0

Medium Low Never 49
Rarely 8.8

Somewhat frequently 211

Frequently 28.8

Medium Never 11.0
Rarely 18.6

Somewhat frequently 38.9

Frequently 49.0

High Never 19.2
Rarely 30.5

Somewhat frequently 55.1

Frequently 64.9

High Low Never 8.7
Rarely 15.0

Somewhat frequently 329

Frequently 42.5

Medium Never 18.5
Rarely 29.5

Somewhat frequently 53.9

Frequently 63.8

High Never 30.4
Rarely 44.6

Somewhat frequently 69.2

Frequently 77.2
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Income from forest (%)

Household income

Direct professional information

Educational programs

Probability (%)

High

Low Low Never 3.7
Rarely 6.6

Somewhat frequently 16.5

Frequently 23.0

Medium Never 8.4
Rarely 14.5

Somewhat frequently 32.0

Frequently 415

High Never 15.0
Rarely 245

Somewhat frequently 47.6

Frequently 57.7

Medium Low Never 5.7
Rarely 10.1

Somewhat frequently 23.8

Frequently 32.0

Medium Never 12.6
Rarely 21.0

Somewhat frequently 42.6

Frequently 52.8

High Never 21.7
Rarely 33.9

Somewhat frequently 58.8

Frequently 68.3

High Low Never 10.0
Rarely 17.0

Somewhat frequently 36.4

Frequently 46.3

Medium Never 20.9
Rarely 32.8

Somewhat frequently 57.6

Frequently 67.2

High Never 33.7
Rarely 48.4

Somewhat frequently 724

Frequently 79.8
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Conclusion

Although the study population used in this analysis similarities with the general
population of NIPF owners in several aspects (tagrity over 60 years of age, had harvested at
some point in the past 10 years, did not commottgnd educational programs but used
technical assistance, relatively little use of tentmanagement plans and financial assistance,
place high emphasis on amenity values of the fanedtiess on other ones, including economic
values). It is also somewhat different from theegahNIPF owner population in other important
aspects. Our study population earned more incoatentore land than the general population of
NIPF owners; had more resident owners than thergkepepulation of NIPF owners, the
majority considered themselves as being innovatndsearly adopters (which suggests that this
study population is more open to innovations tliengeneral population of NIPF owners), thus
expected to be likely adopters compared to thergépepulation of NIPF owners. For those
reasons, the results obtained in this researchgedws valuable information about
understanding what brings NIPF owners to adopvargpractice, however, the differences
between this study population and the populati@ukhbe taken into account. In other words,
we should be cautious about the limits of repliigband generalizability of the results of this
study.

The models developed in this paper accounted f@avarage of 24% of the variance in
the likelihood of a person to adopt a given SFMcpea, with values ranging from 7.5% to
40.9% for the full models. The proposed theoreticatiel developed for this research (Figure 5)
helped understand and explain the adoption of sadike forestry practices by NIPF owners.
The prediction models developed here could hava eproved if variables such as labor (that
had to be eliminated from the analysis becauséetw@eople provided data) could have been
used in the analysis. The developed full modelswgenerally satisfactory in predicting the
likelihood of adoption of practices because theeaxirclassification of cases ranged from 69% to
97%. Those numbers suggest that the developed madetelatively robust, at least for our
study population.

Another finding of this study was the fact thatatting educational programs did not
necessarily translate into adoption of a given icacVarious factors, including technical

assistance, direct interaction with professioratsenity motivations or financial assistance

122



proved to be more important in explaining a persdikelihood of adoption of a given practice.
One possible reason that might explain this fatttas we did not use enough indicators for
measuring educational programs in a qualitative.wajdeed, we used the frequency of
attendance of educational programs as the onlgatali for educational programs. A better
indicator could be to include qualitative elemeantthe questionnaire (questions asking the
usefulness/practicality of the educational prograespondents attended). Another reason that
could explain educational program not being sigatfit of adoption of most practices is that
educational programs might have a different rolateel to NIPF behavior, aside from the role of
trigger for behavioral implementation, and adoptiaathought. Given the demographics of our
study population (at least our sample) perhaps;atnal programs did not trigger any SFM
behavior but instead, NIPF owners needed themdtiebresults on what they were already
implementing on their land. Despite these limitasipeducational programs was among the
significant predictors of several key practiceshsas woodland management practices, BMPs, or
the use of a written management plan.

To conclude, we can say that this study has imphica both theoretically and practically
for understanding NIPF. Theoretically speaking, nodshe literature about NIPF, including the
most recent ones relied on either demographic d@ivatmn variables to understand NIPF
decision and/or behavior (Kluender and walkingstR®00; Finley et al., 2006; Kendra and Hull,
2006; Salmon et al., 2006; Butler et al., 2007; Maglar et al., 2008, etc.). Compared to these
studies, the theoretical model we proposed toakactount other variables, at two different
levels: at the individual level and at the soagaddl, it also included the notion of perceived
control over a given behavior that might either imette or deter decisions going toward such a
behavior depending on how much control the indiglchas for ensuring the wanted outcome. At
the individual level, the proposed theoretical madeluded the individual’s cognitive
processing motivation and ability (which very mutgpends on the situation at the moment); the
individual’s own values and objectives. Secondhatsocial level: although an individual has
his/her own values and objectives, he/she hasttacaording to his society’s norms, our
proposed theoretical model included that aspeetrtphasize that social pressure is also very
important in terms of explaining an individual’shaior, thus, all efforts trying to understand an
individual's behavior should not exclude such apamant aspect. Furthermore, the theoretical

model developed from this study also took into aotdhe notion of control over a given
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behavior, which is a very important aspect to take account because no matter how well an
individual understands the benefits of a given wratmn (or message through any sort of
communication channel, including educational progtdndeed, no matter how interested and
motivated this individual is to undertake it, thereuld be a small chance that his behavior
would remain stable if too many factors are beyboisther control; which, as we all know, is the
ultimate objective for Extension and outreach éffoelated to SFM practices. In the last decade
or so, only Bieling (2004) in her study about Ni&#option of close-to-nature management
practices in Germany, used a similar approach adidvim our study, by using the theory of
planned behavior for understanding NIPF behavionweler, her theoretical model did not
include the cognitive processing aspect of theviddial (i.e., the importance of the situation)
which plays a major role in the individual's deoisito undertake a given behavior in a stable
way. In brief, our theoretical model brought newight to better understand NIPF owners’
behavior toward SFM with its four dimensions: cdiye, individual values, social values and
norms, and perceived control over the behavior.

Along with its theoretical implications, the presstudy also has practical implications:
indeed, the logistic regression models allowedutetermine which factors were significant in
explaining the adoption of which practices. Knowthgs information, combined with the NIPF
owners’ objectives would be of great help for Esien and outreach for designing their
assistance programs, for identifying what type t#fowners are likely to adopt what type of
practices. Also, it would help design the appraerf@ograms for assisting owners identified as
less or least likely to adopt a given practice. &mample, we found from our model that the
significant predictors for adoption of BMPs werehrical assistance and human-related
constraints (timber theft, trespassing, etc). Asisdance program that targets NIPF owners to
adopt BMPs would be more efficient if it focusestbase two aspects, especially on technical
assistance; not financial assistance, or othertsffBnother example is about woodland
management practices; five predictors were sigmifién explaining adoption of woodland
management practices: technical assistance, lefgémure, amenity motivations, recreation
motivations, and economic motivations. For a progta be successful in getting NIPF owners
to adopt woodland management practices, it hampahasize technical assistance, focus on
increasing people’s awareness about the goodseamides they can get from their forest land,

including amenity values, economic benefits ande@monal benefits; focusing on financial
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incentives, would not of much help. To sum up, gtigly has practical implications in that
knowing which factors are significant in explainitige adoption of a given practice allows
Extension and outreach to allocate more efficiethtéir resources (time, money, and personnel)
for better outcomes.
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ARTICLE 2: EDUCATION AND ADOPTION OF SUSTAINABLE
FORESTRY PRACTICES BY PRIVATE FOREST OWNERS IN VIRG INIA

(Abstract)

It had always been thought that one of the mosbmtapt reasons explaining why non-
industrial private forest (NIPF) owners did notiaely manage their forest land was their limited
knowledge about the alternatives they have for miagetheir land. As a consequence,
educational programs, including the Virginia Forlemtdowner Education Program (provided by
the Virginia Tech Department of Forestry) were pooea widely to raise NIPF owners’
awareness and knowledge in these aspects andtbemgto engage into active forest
management. We stratified our sample into threegg®f educational programs: one group
consisted of owners who attended the VFLEP progeasecond group of owners who attended
educational programs other than the VFLEP, andai$tegroup consisted of owners who never
attended educational programs. The main goal wststdi find out whether there were any
demographics difference between owners who atteededational programs and those who did
not, and second, whether there was any differanterims of adoption of eight different
practices (harvesting practices, wildlife manageimenodland management, use of BMPs, use
of written management plan, use of technical aamsts, use of financial assistance, and use of
conservation easement programs) between the thwapg Overall, it was determined that there
were some demographics differences between owrtesattended educational programs and
those who did not. The study also determined ttatational programs corresponded to a

higher adoption of all practices, except for wildlmanagement practices.

Key words: VFLEP, educational programs, adoption, sustainfavbsstry practices,
demographics.
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Background

Of the 749 million acres of forest land in the wdblnited States, 360 million acres (48%)
are under non-industrial private forest (NIPF) orshe (Salmon et al. 2006). Virginia is a
heavily forested state, with about 16 million acvéforestland. Approximately 77% of the state
forest base belongs to NIPF owners according téf&hend Meade (1997). These numbers
imply that the future of Virginia’s forest canna bnsured without strong emphasis on
sustainable management of NIPF lands. Ensuringubtinable management of these forest
lands includes the use of different means, oneha€hvis providing educational programs to
NIPF owners. In 1996, the Virginia Forest Landowducation Program (VFLEP) was created
from a partnership involving the Sustainable Fayelstitiative (SFI), the Virginia Department of
Forestry (VDOF), the Virginia Forestry AssociatirFA), and Virginia Tech’s College of
Natural Resources and Cooperative Extension Sef¥atenson et al. 2004). The purpose of
VFLEP was partly to bring non-industrial privatedst (NIPF) owners to:

» Obtain professional advice and technical assistance

* Develop and implement a written management plan,

* Obtain financial assistance through multiple cdwstre opportunities,
* Adopt SFM practices.

From October 1997 through February 2004, a ligksIthan 2,000 people had attended at
one or more of the three VFLEP shortcourses oftéféabdland Options, Wildlife Options, and
Timber Harvesting and Marketing.

This study was intended to determine the effectgsrof the VFLEP courses in moving
the forest owner participants toward adoption diS#tactices. Since time frame for adoption of
innovations varies considerably, ranging from salveronths to 15 years (Rogers, 2003), and
since we conducted our research nine years attgurtgram was first offered; we were

assessing the impact of the program in the sharhaadium term.
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Methods

Objectives and Hypotheses

We had three main groups within our study poputatame group consisted of forest
owners who attended at least one of the VFLEP shorses; another group consisted of owners
who have not attended any of the three coursesedfignder the VFLEP program but attended at
least one other educational program (there werewseducational programs that were offered
to NIPF owners other than the VFLEP program); dnedlast group consisted of owners who
attended neither the VFLEP courses, nor any ottheécagional program. The three groups had a
common denominator in that all of them had beeros&g to a common level of awareness
concerning SFM and the possibility for them to miteducational programs through the Virginia
Forest Landowner Update newsletter.

Testable hypotheses of this paper include theviatig:

* Whether there was a difference between the thiagpgrin demographics,
characteristics (land size, absenteeism), charinefamation used, preferred information
providers, motivations behind the ownership of lac@hstraints to active management of the
land, and self-rating attitude toward adoption ket the three groups.

* Whether there was a significant difference in amwopof active forest
management practices between respondents fromttivesegroups. In other words, whether the
VFLEP program had the intended results or not coetpto other references.

* Whether there was a difference in adoption of adibrest management practices
based on which VFLEP course(s) the owners took.

Our first hypothesis was that owners who attenaeuoises in the VFLEP program would
have a higher likelihood of adoption of practiceshpared to owners who did not attend any
educational program; and at least the same liketiraf adoption as owners who went through
other types of educational programs. Our seconadthgsis was that the more VFLEP courses
owners took, the more likely they were adoptera larger array of practices, given that each
course was intended for specific groups of prastiEggure 11 summarizes the overall

methodology used for this study.
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Research questions

A 4

Preliminarv literature review

\ 4

Hypotheses
- VFLEP resulted in higher likelihood of adoption of practices.
- VFLEP attendees adopted a larger array of practices.
- More VFLEP courses attended resulted in larger array of practices adopted.

v
| Sampling method and sample size |

v

Development of questionnaire

v

| Pilot test of the questionnaire |

v

| Focus aroup |

v

| Correction of the questionnaire |

v

| Waves of questionnaire |
v

Data collection
v

| Data input |

v

Preliminarv data processina

v

| Data cleanina |

v

| Data analysis |

v

Write-up

Figure 7. Overall methodology used during the regea
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Sampling

The study population for this research includedMdwners who, at some point since
1997, manifested some interest to acquire inforwnadibout active forest management. The
common denominator for individuals in the study glagon is that they all were exposed to at
least one possibility of getting assistance ifriested in active forest management, through a
newsletter that informed them about available etioical programs they can attend, as well as
technical assistance and financial assistancedleyask for. We used the database with the list
of Virginia non-industrial private forest owners avtvere exposed to the awareness about the
possibility of attending the available educatiopgrams to extract the sampling frame for this

study.
Inclusion Criteria

All NIPF owners who own (or owned at some pointha past 11 years) two acres or

more of forest land in Virginia.
Exclusion Criteria

. All individuals in the database who were not acfuatate forest landowners or
who owned land elsewhere than in the state of Kiagi

. All forest owners on the list owning less than taaves of forest land.
After applying those criteria, we came up with aclmmore reduced list of 5,793 people in total;
this shorter list constituted our sampling frame
Sampling Design

Given the number of people in our sampling frame ,cauld not proceed with a census;
instead, we opted for a proportionate stratifiatican sampling method after fixing the total
sample size according to the resources availabiat tbtal sample size included 3,435
individuals, which is about 60% of the study popiola Though we were considering three
groups of NIPF in this study, prior to the datdection, we could only stratify our sample for
two groups (the group of owners who attended theBAFand that of owners who did not) at the
time of the survey mailing. By keeping roughly 8@me proportions of people in the two
groups, the final sample included 1,038 ownersiegn"\tFLEP group and 2,397 in the non-
VFLEP group. It was only after the data entry thatcould get the third group (NIPF owners
who attended at least once other educational pmegythan the VFLEP).
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Types of Responses

Each respondent contacted either responded (respaiid not (no response), or could
not be reached (undeliverable questionnaire).
Responses included the following:
- Fully, partially completed questionnaires; blankestionnaires mailed back to us (not
including the undeliverables),
- Respondents who contacted us by phone, by e-mhjl arritten statement to let us know
about why they decided not to participate in thevew

There were two types of responses: usable respansason-usable responses.
Usable responses included:
- Fully or partially completed questionnaires, whaduld be statistically analyzed. The

rest of the analysis is based on usable responses.

Non-usable responses included:

- Blank questionnaires returned (not including undetbles).

- Questionnaires from respondents who did not ownfargst land at any time in the last
ten years but filled the questionnaire out.

- Questionnaires from respondents who did not ownfargst land in Virginia at any time
in the past ten years but filled the questionnaire

- Questionnaires with only the demographics sectampeted.

- Information from respondents, who called, e-madedent us letters, explaining why

they did not return the questionnaire without segd completed questionnaire back.

No response category:

This category included all respondents who didbabng to any of the two preceding
categories; it included respondents who got thetimnaires but did not return it, did not
contact us about why they did not return it, ouneéd it but it got lost in the mail.
Undeliverable (bad addresses): this category imdupliestionnaires that could not be delivered

to the addressee and were returned to us. Theyneédunted as responses.
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Pretest of the Questionnaire and Mode of Administréon

For validity purposes, the questionnaire was pésted; it was mailed to 120 NIPF
owners using the Dillman’s (2000) tailored desigetimod, using an advance letter that alerted
them about the survey, followed by the survey pgek@over letter, questionnaire, self-
addressed stamped return envelope) a week labempré&ctical reasons, we decided to conduct
the pilot test with forest owners living in Montgeny County, Virginia (the towns of
Blacksburg and Christiansburg). A summary of treeilts of the pilot test of the questionnaire is
in Appendix C.

Focus Group

After all responses from the pilot test were gatddera focus group was held to ensure the
validity of the questions (i.e. to make sure aksfions were clear and understood the way we
intended them to be). Respondents made commentsdpd suggestions about unclear
guestions we identified from the pilot test resultther respondents themselves did not
understand or interpreted differently. The focusugrwas also used to get input from
respondents about the presentation of the sureagtfh, format, wording of questions, font size,
etc.). Given the very limited number of respondevt® could come to the focus group session
(only two voluntary NIPF owners came out of 33 ted), the format was more of a discussion
on the points that respondents and ourselves amesidmportant. The materials used during the
focus group are presented in Appendix D.

Data Collection

The survey was mailed after analysis of the p#st,tand correction and revision after
the focus group. It was administered using a diighodified version of the Dillman’s tailored
design method (Dillman, 2000) by using two wavemailings of the survey packet (advance
letter, cover letter, questionnaire, self-addrestathped return envelope), and a wave of
reminder cards.

The first mailing was in late April 2007. A montter, the reminder card was sent to all
recipients who did not return the questionnaireother month passed before we sent out the

second wave of mailing of the survey packet becees@onses kept arriving regularly during

137



that period. We asked recipients to return the tipsaire even if they did not fill it out, with a
mention of the reason why it was not filled outohder for us to know that they purposefully did

not fill the questionnaire out, not that they lasir some other reason.

Data Input, Preliminary Data Processing and Data G#aning

In parallel with the data collection, we enterld tlata on an Excel spreadsheet, then
conducted preliminary data processing using thes8tal Package for the Social Sciences
(SPSS) to identify and fix any problems or mistakesle during the data entry. It was only after

the data was cleaned that we proceeded to thel @ctizgaanalysis.

Data Analysis

Relationships between the VFLEP and Adoption of Active Management Practices

There are three groups of NIPF owners, five gsaffpractices (harvesting practices,
wildlife management practices, woodland managempetdtices, best management practices,
conservation easements), and three intermedigis &ieard the adoption of practices (the use
of a written management plan, the use of techmissistance, and the use of financial
assistance). This section discusses whether tharsignificant difference in terms of adoption
of the eight groups of practices between the threaps we are interested in. We used a one
way ANOVA using the three educational program cat&g as independent variable, and as
dependent variables the five groups of practicesyell as the three precursor variables (written
management plan, technical assistance, and filaagsestance). The F statistic measures the
significance of the differences between the mearssgnificant F statistic means that at least two
groups differ from one another.

Since all of our dependent variables are dichotmsncaution should be taken when
using ANOVA. Lunney (1970) conducted a study detenng the appropriateness of the use of
ANOVA for dichotomous dependent variables. His ing$ included the following: First, the
ANOVA model has to be fixed, meaning that the |swad each independent variable are chosen
(as opposed to being randomly selected from a jtipul of levels for the variable). Second, if
the proportion of cases in the smaller categoggisal to or greater than 0.2, then, the number of
degrees of freedom for error should be equal toare than 20. Last, if the proportion of cases
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in the smaller category is less than 0.2, thenntimaber of degrees of freedom for error should
be equal to or more than 40. It is only when thet tondition, and either one of the two others
are met that the results derived from ANOVA, witbhdbtomous dependent variables can be
used with great confidence (Lunney, 1970).

Since ANOVA only indicates significant differerscamong the means of the groups (i.e.,
at least two of the groups have significantly défg means) without specifying which group is
different from others. When the ANOVA results shoveggnificant differences in the means, we
used post-hoc test to identify which groups weffedint from others. The method used for the
post-hoc test depends on whether there is equlitgriance or not in the practices across the
three groups. The Levene test is used to testohaliey of variance (if its result shows
significant difference, then unequal variance suased, if not, equal variance is assumed). In
the multiple comparisons table, depending on thiearne of the test of equality of variance,
either the Tamhane’s test (which is based on thst}; or the Least Significant Difference
(LSD) methods were used to determine which medfered. The first was used if variances
were unequal and the second for equal variancése#tt used a level of significance of 0.05 to
determine whether the three groups differed iratinay of practices NIPF owners implemented
on their lands. We used the number of groups dftimes implemented as the dependent variable

instead of the individual groups of practices.
Relationships between the VFLEP and the Array of Active Management Practices Adopted
VFLEP offered three different shortcourses thioug the state of Virginia from 1997

through 2004. These three shortcourses were daltsatiland Options (formerly Introduction to
Woodland Management); Wildlife Options (formerlyrimduction to Wildlife Management); and
Timber Harvesting and Marketing (formerly Introdoctto Timber Marketing and Harvesting).
Each of these shortcourses specifically aimed tovaie NIPF owners to adopt practices related
to the content of the materials. Some of the imtligis in our sample attended multiple
shortcourses, not just one. We analyzed whethemddince at multiple shortcourses translated to
adoption of a larger array of practices on the liangeneral (number of practices adopted out of
the eight possible) and/or among the three spegiaps of practices intended for the owner to
adopt (number of practices adopted out of the Jhree ANOVA test was also used for this
analysis, using the VFLEP variable with its thraéegories (no educational programs, VFLEP
attendees, and other educational program attendsdagtor and the number of practices
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adopted as the dependent variable. We used ANOWAant-hoc tests as described previously.

Results and Discussion

We classified our survey respondents into threes: those who did not attend any
educational program, those who attended at leasbbthe three shortcourses offered by the
VFLE, and those who did not attend any of the VFIldeBrses, but attended other educational

programs. Table 77 shows the distribution of tlepoadents across the three groups.

Table 77. Distribution of the respondents acrosghinee groups (N= 1097)

Frequency  Percent

Owners who did not attend at any educational program (No educational program) 321 29
Owners who attended at least one of the VFLEP courses (VFLEP Attendees) 489 45
Owners who did not attend VFLEP courses but attended other programs (Other educational programs) 287 26

Demographics

The ANOVA tables (Table 78) show significant F \eduor all four dependent variables
suggesting that at least two of the three groupsdatational programs (No educational
program, VFLEP attendees, other educational progitéemdees) differ in terms of age, level of

education, income earned from forest, and housahotdne.

Table 78. Analysis of variance for demographics

Sum of Squares df Mean Square F Sig.
Age Between Groups 2902.672 2 1451.336  10.155 .000
Within Groups 151772.364 1062 142.912
Total 154675.037 1064
Level of education Between Groups 183.876 2 91.938  39.217 .000
Within Groups 2506.091 1069 2.344
Total 2689.966 1071
% income from forest Between Groups 625.382 2 312.691 3.863 021
Within Groups 80461.458 994 80.947
Total 81086.841 996
Household income Between Groups 23.497 2 11.749 9.994 .000
Within Groups 1121.433 954 1.176
Total 1144.930 956
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Table 79 suggests that all three groups have equiances in terms of age, suggesting
the use of Fisher’s least significant differenc8I[ll) but have unequal variances in terms of level
of education, percentage of income earned fronsfpasmd household income, which suggests
the use of the Tamhane test to identify which gsodiffer from others.

Table 79. Test of homogeneity of variances for dgraphics

Levene Statistic df1 df2 Sig.
Age 829 2 1062 437
Level of education 19.685 2 1069 .000
% income from forest 3.791 2 994 .023
Household income 3.252 2 954 .039

The multiple comparisons table (Table 80) shows daaers who did not attend any
educational program were significantly older thiaose who attended the VFLEP program,
themselves older than owners who attended otheragidnal programs. In other words, on the
age continuum, we have from the youngest to thesbiedwners who attended other educational
programs, VFLEP attendees, and owners who didtterichany program. Also, from the most
educated to the least educated, we have VFLEPda&#srand owners who attended other
programs statistically equally educated and moueaed than owners who did not attend any
educational program. Considering that the facttiieinaing educational program is a behavior
resulting from a favorable attitude toward the iempéntation of sustainable forestry practices,
our results confirmed Arano et al. (2005), Pottatt®¥y (2005), and Blatner et al. (1991) who
found that owners who adopted behavior relatedistagable forest management tended to be
younger and have higher level of educational attaimt compared to those who did not; Blatner
et al. (1991) also reached the same conclusioss, Alwners who attended other programs than
the VFLEP tended to earn more proportion of thaltincome from their forest compared to
those who attended the VFLEP program while ownérs did not attend any educational
program did not earn either significantly more thN&fLEP attendees or significantly less than
other programs attendees either. Owners who didtterid any educational programs earn
significantly less money compared to the two otjreups, which earn statistically the same
amount of annual household income; which also co&d both Blatner et al. (1991) and Arano

et al. (2004). The means for each group can bedfauAppendix J.
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Table 80. Multiple comparisons for the demographics

Dependent Variable () () Mean diff (IlJ)  Std. Error  Sig.

Age No educational program VFLEP attendees 2.187(%) 874 012
Other educational programs 4.448(%) 987  .000

VFLEP attendees No educational program 2.187(*) 874 012

Other educational programs 2.260(%) 900 .012

Other educational programs ~ No educational program 4.448(%) 987  .000

VFLEP attendees 2.260(%) 900 012

Level of education No educational program VFLEP attendees -.801(%) 118 .000
Other educational programs 1.039(%) 128 .000

VFLEP attendees No educational program 801(*) 118 .000

Other educational programs -.238 108 081

Other educational programs ~ No educational program 1.039(%) 128 .000

VFLEP attendees 238 108 .081

% income from forest  No educational program VFLEP attendees -212 698  .986
Other educational programs -1.911 828  .063

VFLEP attendees No educational program 212 698 986

Other educational programs -1.699(*) 700 .046

Other educational programs ~ No educational program 1.911 828  .063

VFLEP attendees 1.699(%) 700 .046

Household income No educational program VFLEP attendees -.247(%) 088 .016
Other educational programs -.420(%) .09  .000

VFLEP attendees No educational program 247(%) .088 .016

Other educational programs -173 082 100

Other educational programs ~ No educational program 420(*) 096  .000

VFLEP attendees A73 082 100

Characteristics

The ANOVA tables (Table 81) show that at least tithe three groups differed in

terms of land size owned and the self-rated agitogvard adoption; while no significant
difference was found in terms of absenteeism diléhree groups have the same absenteeism

rate).
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Table 81. Analysis of variance for characteristics
Sum of Squares df Mean Square F Sig.

Acreage Between Groups 1801641.25 2 900820.62 996  .000
Within Groups 9262032510 1025 90361.3
Total 94421966.36 1027

Distance home-forest Between Groups 50784.02 2 25392.01 .64 523
Within Groups 35576889.33 910 39095.48
Total 35627673.35 912

Self-rated adoption attitude ~ Between Groups 81.90 2 4095 2017 .000
Within Groups 2017.72 9% 2.03
Total 2099.63 996

The test of homogeneity of variances (Table 82wshithat both land size and the self-
rated attitude toward innovation have unequal vaesa across the three groups; implying the

use of the Tamhane test to identify which grougedifrom others.

Table 82. Test of homogeneity of variances for abia@ristics

Levene Statistic df1 df2 Sig.
Acreage 14.512 2 1025 .000
Distance home-forest 1.832 2 910 161
Self-rated adoption attitude 5.242 2 994 .005

The multiple comparisons table (Table 83) shows WLEP attendees owned
significantly more land than the two other groupswyhich owners had statistically equal land
sizes. This is only partly consistent with Blateeal. (1991) findings, saying that owners who
received some sort of assistance (educational atedonical) tended to own larger forest lands
because one of the two groups of owners who atteedecational programs did actually not
differ from owners who did not attend any. Ownefrsowdid not attend any educational program
tended to rate themselves as being more relucianhbvations compared to the two other
groups, in which owners rated themselves equallystatistically more favorable to innovation.
These results confirm the reliability of our measuabout the concept though it was self-rated.
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Table 83. Multiple comparisons for characteristics

Dependent Variable () () Mean diff. (I-J)  Sig.

Acreage No educational program VFLEP attendees -84.598(*)  .000
Other educational programs -829 1.000

VFLEP attendees No educational program 84.598(*) .000

Other educational programs 83.769(*)  .001

Other educational programs No educational program 829 1.000

VFLEP attendees -83.769(*)  .001

Self-rated adoption attitude No educational program VFLEP attendees -563(*) .000
Other educational programs -731(*)  .000

VFLEP attendees No educational program 563(*) 000

Other educational programs -169  .293

Other educational programs No educational program J31(Y) 000

VFLEP attendees 169 293

* The mean difference is significant at the .05 level.

Motivations

The ANOVA tables (Table 84) show that there wegniicant differences between the
three groups in terms of amenity motivations arghemic motivations. In contrast, they did not
differ in terms of farming-related motivations amatreation motivations; suggesting that
educational programs did not have any relationslitip owners’ motivations in these two

aspects.

Table 84. Analysis of variance for motivations

Sum of Squares df Mean Square F Sig.

Amenity motivations Between Groups 9.04 2 452 4552 011
Within Groups 1073.95 1081 99
Total 1083.00 1083

Economic motivations Between Groups 52.23 2 2611 27.391 .000
Within Groups 1030.76 1081 .95
Total 1083.00 1083

Farming-related motivations Between Groups .04 2 .02 024 977
Within Groups 1082.95 1081 1.00
Total 1083.00 1083

Recreation motivations Between Groups 3.52 2 1.76 1.762 A72
Within Groups 1079.48 1081 99
Total 1083.00 1083

144



The test of homogeneity of variances (Table 85Wshitat the three groups had unequal
variances in terms of amenity motivations (implythg use of the Tamhane test for multiple
comparisons), but had equal variances in termsai@mic motivations (implying the use of
Fisher’'s LSD test for multiple comparisons).

Table 85. Test of homogeneity of variances for wagions

Levene Statistic df1 df2 Sig.
Amenity motivations 6.46 2 1081 .002
Economic motivations 49 2 1081 .608

The multiple comparisons table (Table 86) shows b groups of owners who
attended educational programs had statisticallplepotivations for amenity values for owning
their forest, but higher compared to owners whomdilattend any educational program. These
findings are going along with Koontz (2001) whoriiduthat programs aimed at non-monetary
benefits (amenity values) would more likely succeth owners who are younger, have higher
income, and higher educational attainment; whidratteristics actually describe owners who
attended educational programs in our study. InrestitVFLEP attendees had higher economic
motivations compared to the two other groups, whiath statistically equal economic
motivations, but lower than VFLEP attendees. Thialso consistent to Blatner et al. (1991) who
said that owners who received management assigtdanmed more importance on managing

forest land for economic purposes compared to thvbsedid not receive any assistance.

Table 86. Multiple comparisons for motivations

Dependent Variable () (J) Mean diff. (I-J)  Std. error  Sig.

Amenity motivations No educational program VFLEP attendees -.21620(*) 07452 012
Other educational programs -.10460 08521  .526

VFLEP attendees No educational program .21620(*) 07452 012

Other educational programs 11160 07284 333

Other educational programs ~ No educational program .10460 .08521 526

VFLEP attendees -11160 07284 333

Economic motivations No educational program VFLEP attendees -.44456(*) .07081  .000
Other educational programs -.00685 .08001 .932

VFLEP attendees No educational program A44456(*) .07081  .000

Other educational programs A3771(%) .07283  .000

Other educational programs ~ No educational program .00685 08001 .932

VFLEP attendees -43771(%) 07283 .000

* The mean difference is significant at the .05 level.
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Information providers

Table 87 suggest that at least two of the threepgaliffered in terms of use of all
information providers except for lawn/garden companlocal government, and TV/radio
(meaning that all three groups did not differ irithuse of these three information providers).

Table 87. Analysis of variance for information picsrs

Sumofsquares  df  Mean square F Sig.

VDOF Between Groups 43.12 2 2156 103.23 .000
Within Groups 22245 1065 20
Total 265.57 1067

Lawn/garden company Between Groups .01 2 .00 20 .816
Within Groups 31.02 1065 .02
Total 31.04 1067

Arborist Between Groups 41 2 .20 573 .003
Within Groups 38.09 1065 .03
Total 38.50 1067

Extension forester/university employee  Between Groups 743 2 371 2343 .000
Within Groups 168.99 1065 15
Total 176.43 1067

Private consultant Between Groups 11.24 2 562 31.67 .000
Within Groups 189.00 1065 A7
Total 200.25 1067

Company forester Between Groups 2.403 2 1202 1437 .000
Within Groups 89.045 1065 .084
Total 91.449 1067

Local government Between Groups .020 2 .010 45 637
Within Groups 23.441 1065 .022
Total 23461 1067

Logging contractor Between Groups 621 2 310 373 024
Within Groups 88.387 1065 .083
Total 89.007 1067

Other landowners Between Groups 3.042 2 1521 13.82 .000
Within Groups 117.127 1065 110
Total 120.169 1067

Friends/family/neighbors Between Groups 1.695 2 847 7.61  .001
Within Groups 118.474 1065 A1
Total 120.169 1067

TViradio Between Groups 049 2 .025 92 .39
Within Groups 28.164 1065 .026
Total 28.213 1067

Magazine/newspaper/newsletter Between Groups 8.510 2 4255 26.79 .000
Within Groups 169.089 1065 .159
Total 177.598 1067

Conservation organizations Between Groups 3.348 2 1674 1642 .000
Within Groups 108.550 1065 102
Total 111.898 1067

Internet Between Groups 2.581 2 1291 1373  .000
Within Groups 100.036 1065 .094
Total 102.617 1067
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The Levene Statistic values (Table 88) imply thithe variances were unequal across

the three groups, implying the use of the Tamhasgefor all multiple comparisons.

Table 88. Test of homogeneity of variances forrimfation providers

Levene Statistic df1 df2 Sig.
VDOF 106.379 2 1065 .000
Arborist 24.925 2 1065 .000
Extension forester/university employee 137.644 2 1065 .000
Private consultant 132.859 2 1065 .000
Company forester 62.979 2 1065 .000
Logging contractor 14.773 2 1065 .000
Other landowners 62.103 2 1065 .000
Friends/family/neighbors 34.458 2 1065 .000
Magazine/newspaper/newsletter 113.335 2 1065 .000
Conservation organizations 77.297 2 1065 .000
Internet 62.116 2 1065 .000

The multiple comparisons table (Table 94) impliest towners who attended other
programs used the VDOF, private consultants, comfizesters, magazine/newspapers/
newsletter significantly more than VFLEP attendemers; themselves used these providers
significantly more than owners who did not attengt aducational program. VFLEP attendees
and other programs attendees used the servicedaridton foresters, arborists, other
landowners, family, friends, neighbors, internei] @onservation organizations equally, but they
used them significantly more compared to owners didanot attend any educational program.
Other program attendees used the services of Igggintractor significantly more than owners
who did not attend any educational program; VFLEEnaees did not use the services of these
providers differently from either of the two grouf$iese results confirm Downing and Finley
(2005) who found that owners with higher educati@ati@inment prefer active learning methods;
thus, providers with whom they can interact witll gatisfy their needs in general, not just on a

very specific topic were preferred to other provale
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Table 89. Multiple comparisons for information piaers

Dependent Variable () (J) Mean diff. (I-J)  Std.err Sig.

VDOF No educational program VFLEP attendees -283(*) .034  .000
Other educational programs -539(*)  .035 .000

VFLEP attendees No educational program 283(*)  .034  .000

Other educational programs -257(*)  .033  .000

Other educational programs ~ No educational program 539(*)  .035  .000

VFLEP attendees 257()  .033 000

Arborist No educational program VFLEP attendees -042(*)  .011  .000
Other educational programs -046(*) .014  .003

VFLEP attendees No educational program .042(y  .011  .000

Other educational programs -004 .016 993

Other educational programs ~ No educational program .046(*)  .014  .003

VFLEP attendees 004 016 .993

Extension forester/university employee  No educational program VFLEP attendees -169(*)  .025  .000
Other educational programs -204(*)  .031  .000

VFLEP attendees No educational program 169(*)  .025  .000

Other educational programs -034  .033  .659

Other educational programs ~ No educational program .204(*)  .031  .000

VFLEP attendees 034 033 .659

Private consultant No educational program VFLEP attendees -130()  .027  .000
Other educational programs -276(*)  .034  .000

VFLEP attendees No educational program 130()  .027  .000

Other educational programs -146(*)  .035  .000

Other educational programs ~ No educational program 276(*)  .034  .000

VFLEP attendees 146(*)  .035  .000

Company forester No educational program VFLEP attendees -062(*) .017  .001
Other educational programs -127(*) 024 .000

VFLEP attendees No educational program 062(*y .017  .001

Other educational programs -066(*) .026  .030

Other educational programs ~ No educational program A27(Y)y  .024  .000

VFLEP attendees 066() .026 030

Logging contractor No educational program VFLEP attendees -.021 019 632
Other educational programs -063(*) .024  .029

VFLEP attendees No educational program 021 019 632

Other educational programs -043 024 198

Other educational programs  No educational program 063(*) .024  .029

VFLEP attendees 043 024 198

Dependent Variable () (J) Mean diff. (I-J)  Std.er Sig.

Other landowners No educational program VFLEP attendees -079(*) .020 .000
Other educational programs -143(*)  .027 000

VFLEP attendees No educational program 079(*) .020  .000

Other educational programs -064 .028 .070

Other educational programs ~ No educational program 143()  .027 000

VFLEP attendees 064 .028 .070

Friends/family/neighbors No educational program VFLEP attendees -074(*) 022  .002
Other educational programs -102(*)  .027  .000

VFLEP attendees No educational program 074y  .022 .002

Other educational programs -028  .027 672

Other educational programs ~ No educational program 102(y - .027  .000

VFLEP attendees 028 027 672

Magazine/newspaper/newsletter No educational program VFLEP attendees -108(*)  .025  .000
Other educational programs -240(*)  .033  .000

VFLEP attendees No educational program 108(*)  .025  .000

Other educational programs -132(*)  .034  .000

Other educational programs ~ No educational program .240(*)  .033  .000

VFLEP attendees 132()  .034  .000
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Conservation organizations No educational program VFLEP attendees -089(*) .019  .000
Other educational programs -149(*)  .026  .000

VFLEP attendees No educational program .089(*)  .019  .000

Other educational programs -060 .028  .090

Other educational programs ~ No educational program 149(*)  .026 .000

VFLEP attendees 060 .028  .090

Internet No educational program VFLEP attendees -074(*) .018  .000
Other educational programs -131(*)  .025  .000

VFLEP attendees No educational program 074(*) .018  .000

Other educational programs -057  .027  .092

Other educational programs ~ No educational program A31(Y) 025 .000

VFLEP attendees 057 027 .092

* The mean difference is significant at the .05 level.

Information Channels

The ANOVA tables (Table 90) show that at least tiithe three groups were different

from one another in terms of their perception bfwélve information channels for managing

their land.
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Table 90. Analysis of variance for information chals

Sum of squares df Mean square F Sig.

Books Between Groups 27.99 2 13.99 10.56 .000
Within Groups 1009.11 762 1.32
Total 1037.10 764

Newsletter/magazine/newspaper  Between Groups 34.41 2 1720 11.96 .000
Within Groups 1096.20 762 143
Total 1130.62 764

Internet Between Groups 20.06 2 10.03 443 012
Within Groups 1723.40 762 2.26
Total 1743.46 764

Conferences Between Groups 104.87 2 5243 25.88 .000
Within Groups 1543.59 762 2.02
Total 1648.46 764

DVD/video Between Groups 22.64 2 1132  5.07 .006
Within Groups 1699.31 762 2.23
Total 1721.95 764

TViradio Between Groups 13.93 2 6.96 3.63 027
Within Groups 1462.51 762 1.91
Total 1476.45 764

Fieldtrips Between Groups 144.12 2 7206 34.89 .000
Within Groups 1573.57 762 2.06
Total 1717.69 764

Workshop/shortcourse Between Groups 266.21 2 13310 72.66 .000
Within Groups 1395.74 762 1.83
Total 1661.95 764

Natural resource professional Between Groups 96.29 2 4814 3117 .000
Within Groups 1176.95 762 1.54
Total 1273.24 764

Peers Between Groups 48.18 2 2409 12.21 .000
Within Groups 1502.59 762 1.97
Total 1550.77 764

Logging contractor Between Groups 2448 2 1224 6.35 .002
Within Groups 1467.12 762 1.92
Total 1491.60 764

Owner organization Between Groups 3747 2 18.73 9.14 .000
Within Groups 1561.53 762 2.04
Total 1599.01 764

The Levene Statistic values (Table 91) show thatlinee groups have equal variances
for internet, DVD/video, TV/radio, and logging coattor, implying the use of the Fisher's LSD
test for the multiple comparisons; the groups hawequal variances for the rest of the

information channels, implying the use of the Tanehtest for the multiple comparisons.
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Table 91. Test of homogeneity of variances forrmfation channels

Levene Statistic df1 df2 Sig.
Books 8.183 2 762 .000
Newsletter/magazine/newspaper 11.686 2 762 .000
Internet 319 2 762 q27
Conferences 4.562 2 762 011
DVD/video 017 2 762 .983
TViradio 344 2 762 709
Fieldtrips 5512 2 762 .004
Workshop/shortcourse 8.522 2 762 .000
Natural resource professional 36.012 2 762 .000
Peers 5.942 2 762 .003
Logging contractor 431 2 762 .650
Owner organization 7.199 2 762 .001

The multiple comparisons table (Table 92) impliest tboth VFLEP attendees and other

educational program attendees rated the importainak twelve information channels equally,

and they rated each of them as being more usefonldid owners who did not attend any

program. These results also confirm prior studies stated that owners who are interested to

apply the knowledge they get from information po®ris tended to value the information they

get compared to less active owners (Downing ante¥;i2005).

Table 92. Multiple comparisons for information chals

Dependent Variable () () Mean diff. (I-J)  Std. error  Sig.
Books No educational program VFLEP attendees -413(%) 127 .004
Other educational programs -.529(%) 128 .000

VFLEP attendees No educational program 413(%) 127 .004

Other educational programs -116 087 457

Other educational programs  No educational program 529(%) 128 .000

VFLEP attendees 116 087 457

Newsletter/magazine/newspaper  No educational program VFLEP attendees -463(%) 129 .001
Other educational programs -.584(%) 132 .000

VFLEP attendees No educational program 463(%) 129 .001

Other educational programs -122 093 473

Other educational programs  No educational program 584(%) 132 .000

VFLEP attendees 122 093 473

Internet No educational program VFLEP attendees -427(%) 146 .004
Other educational programs -.362(*) 154 019

VFLEP attendees No educational program 427(%) 146 .004

Other educational programs .065 123 599

Other educational programs  No educational program .362(%) 154 019

VFLEP attendees -.065 123 599
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Dependent Variable (1) (J) Mean diff. (I-J)  Std. error  Sig.

Conferences No educational program VFLEP attendees -.862(%) 128 .000
Other educational programs -.991(%) 134 .000

VFLEP attendees No educational program .862(*) 128 .000

Other educational programs -129 119 624

Other educational programs  No educational program 991(%) 134 .000

VFLEP attendees 129 119 624

DVD/video No educational program VFLEP attendees -426(%) 145 .003
Other educational programs -438(*) 152 .004

VFLEP attendees No educational program 426(%) 145 .003

Other educational programs -.012 122 919

Other educational programs  No educational program 438(%) 152 .004

VFLEP attendees 012 122 919

TViradio No educational program VFLEP attendees -.320(%) 134 017
Other educational programs -.357(%) 41 012

VFLEP attendees No educational program .320(%) 134017

Other educational programs -.037 113 746

Other educational programs  No educational program 357(%) A41 0 .012

VFLEP attendees .037 113 746

Fieldtrips No educational program VFLEP attendees -991(%) 142 .000
Other educational programs -1.174() 146 .000

VFLEP attendees No educational program 991(%) 142 .000

Other educational programs -.184 116 .303

Other educational programs  No educational program 1.174(%) 146 .000

VFLEP attendees 184 116 .303

Workshop/shortcourse No educational program VFLEP attendees -1.430(%) 136 .000
Other educational programs -1.534(%) 141 .000

VFLEP attendees No educational program 1.430(*) 136 .000

Other educational programs -103 09 715

Other educational programs  No educational program 1.534(%) 141 .000

VFLEP attendees 103 09 715

Natural resource professional No educational program VFLEP attendees -.863(%) 143 .000
Other educational programs -919(%) 147 .000

VFLEP attendees No educational program .863(*) 143 .000

Other educational programs -.056 093 .908

Other educational programs  No educational program 919(%) 147 - .000

VFLEP attendees .056 093  .908

Peers No educational program VFLEP attendees -.553(%) 142 .000
Other educational programs -.689(%) 148 .000

VFLEP attendees No educational program 553(%) 142 .000

Other educational programs -.136 13 540

Other educational programs  No educational program 689(%) 148 .000

VFLEP attendees 136 113 540

Logging contractor No educational program VFLEP attendees -.338(%) A35 012
Other educational programs -.504(%) 142 .000

VFLEP attendees No educational program .338(%) A35 012

Other educational programs - 167 A3 142

Other educational programs  No educational program 504(*) 142 .000

VFLEP attendees 167 M3 142

Owner organization No educational program VFLEP attendees -511(%) 129 .000
Other educational programs -.595(%) 138 .000

VFLEP attendees No educational program S11(%) 129 .000

Other educational programs -.085 120 .861

Other educational programs  No educational program 595(%) 138 .000

VFLEP attendees .085 120 .861
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Constraints to active forest management

The ANOVA tables (Table 93) show that at least gwoups differ in their perception of
the importance of human-related, scale-related filaadcial constraints; however, they did not

differ in terms of time/labor constraints.

Table 93. Analysis of variance for constraints ¢tve forest management

Sum of squares df Mean Square F Sig.
Human-related constraints Between Groups 13.94 2 6.97 7.058 .001
Within Groups 956.05 968 .98
Total 970.00 970
Scale-related constraints Between Groups 9.31 2 465 4.692 .009
Within Groups 960.68 968 .99
Total 970.00 970
Financial constraints Between Groups 7.51 2 375 3778 .023
Within Groups 96248 968 99
Total 970.00 970
Time/labor constraints Between Groups 4.80 2 240 2410 .090
Within Groups 965.19 968 .99
Total 970.00 970

Table 94 suggests that the three groups had egtiahees for human-related and
financial constraints, implying the use of the st LSD; in contrast, they had unequal

variances for scale-related constraints.

Table 94. Test of homogeneity of variances for tangs to active forest management

Levene Statistic df1 df2 Sig.

Human-related constraints 2.601 2 968 075
Scale-related constraints 3.350 2 968 .036
Financial constraints .729 2 968 483

The multiple comparisons tables (Table 95) sugthest first, owners who did not attend
any program, and those who attended any of the VWtdtirses did not differ in their perception
of the human-related constraints; both groups ratedan-related constraints as less limiting to
active forest management compared to owners wkadst other educational programs. Also,
VFLEP attendees and other educational programd sat@e-related constraints as more limiting
to active forest management than did owners whadidittend any educational program. As we
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saw in the previous analyses, owners who attendedagional programs were younger, had

higher education level; and were more affluent;results confirmed Koontz (2001) who found

that owners who were younger, earned more incontehad higher educational attainment

tended to own smaller land, thus were limited l®/ébonomies of scale. Finally, owners who

attended other educational programs perceiveddiaboonstraints as more limiting to active

forest management than did owners who did not @ty educational program; VFLEP

attendees did not rate financial constraints eithere limiting than did other educational

programs attendees, nor less limiting than did oo did not attend any educational

programs.

Table 95. Multiple comparisons for constraints ¢tvee management

Dependent Variable () (J) Mean diff. (I-J)  Std. error  Sig.

Human-related constraints ~ No educational program VFLEP attendees -.09131 07800 .242
Other educational programs -.30939(*) .08590  .000

VFLEP attendees No educational program 09131 07800 .242

Other educational programs -.21808(*) 07639  .004

Other educational programs ~ No educational program .30939(%) .08590  .000

VFLEP attendees .21808(*) 07639  .004

Scale-related constraints ~ No educational program VFLEP attendees 20754(%) .08078  .031
Other educational programs 23835(*) 08561 .017

VFLEP attendees No educational program 20754(*) .08078  .031

Other educational programs .03081 .07398 .966

Other educational programs ~ No educational program .23835(%) 08561 .017

VFLEP attendees .03081 07398  .966

Financial constraints No educational program VFLEP attendees -.12606 07826 108
Other educational programs -.23687(*) 08619  .006

VFLEP attendees No educational program .12606 07826  .108

Other educational programs -11082 07665 149

Other educational programs ~ No educational program .23687(%) .08619  .006

VFLEP attendees 11082 07665 .149

Differences in adoption between the three groups alwners

Individual Practices

The appropriateness of the use of ANOVA in ourysia depends partly on the

proportions of the cases in the smaller categoth®fdependent variable (either adopter or non-

adopter). Table 96 provides the proportions ofcdses in each category.
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Table 96. Proportions of adopters and non-adopiansss the practices.

Groups of practices Non-adopter (%) Adopter (%) Total N

No educational programs Harvesting practices 19 81 172
Wildlife management practices 26 74 133

Woodland management practices 25 75 259

Best management practices (BMPs) 34 66 159

Conservation easement programs 94 6 298

Written management plan 88 12 299

Technical assistance 65 35 310

Financial assistance 91 9 297

VFLEP attendees Harvesting practices 9 91 326
Wildlife management practices 18 82 309

Woodland management practices 6 94 455

Best management practices (BMPs) 35 65 337

Conservation easement programs 94 6 471

Written management plan 59 41 474

Technical assistance 27 73 488

Financial assistance 78 22 475

Other educational programs Harvesting practices 8 92 160
Wildlife management practices 26 74 144

Woodland management practices 17 83 269

Best management practices (BMPs) 11 89 235

Conservation easement programs 89 11 285

Written management plan 78 22 268

Technical assistance 56 44 285

Financial assistance 64 36 284

Table 96 shows that: first, the first level of thdependent variable (no educational
program), presented four practices (harvestingtizes; conservation easement programs,
written management plan, and financial assistanae¢ the smaller category’s proportion under
20%. Second, for the second level of the indepeinriable (VFLEP attendees), there are also
four practices that have cases in the smaller oagdgss than 20%, including harvesting
practices, wildlife management practices, woodlarahagement practices, and conservation
easement programs. Finally, for the third levelhef independent variable (other educational
program), there are four practices having less #@a of the cases in the smaller category
(harvesting practices, woodland management practiléPs, and conservation easement
programs). However, Table 102 shows the degrefse@dom for error in the ANOVAS range
from df= 583 to df= 1080; which are much highentliae df= 40 required for the
appropriateness of use of ANOVA suggested by Lur{ft8y0). These facts suggest that we can

be confident in using ANOVA for our analysis.
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Table 97 shows that for seven out of eight grodpwactices, at least two of the three
groups differ in terms of adoption of the practiddswever, all practices presented significant
differences at the level of significance of 0.16lyowildlife management practices did not
present any difference across the three groupeedével of significance of 0.05; this result
means that the probability of adoption of wildlifeenagement practices was statistically the
same regardless of whether a given NIPF owneragtéany of the VFLEP courses, attended

any other educational programs, or did not atterydealucational programs at all.

Table 97. Analysis of variance table for the thyeaups about SFM practices adoption.

Sum of squares df Mean square F Sig.

Harvesting practices Between Groups 1.419 2 709 7.145 001
Within Groups 65.033 655 099
Total 66.451 657

Wildlife management practices Between Groups 834 2 417 2.438 .088
Within Groups 99.768 583 A71
Total 100.602 585

Woodland management practices Between Groups 6.129 2 3.064 27.042 .000
Within Groups 111.055 980 13
Total 117.184 982

Use of BMPs Between Groups 9.067 2 4533 24559  .000
Within Groups 134.381 728 185
Total 143.447 730

Conservation easement programs Between Groups 476 2 238 3483 .031
Within Groups 71.752 1051 .068
Total 72.228 1053

Management plan Between Groups 16.437 2 8.218 44.458  .000
Within Groups 191.886 1038 185
Total 208.323 1040

Technical assistance Between Groups 33.181 2 16.590 76.088  .000
Within Groups 235.486 1080 218
Total 268.667 1082

Financial assistance Between Groups 10.198 2 5.099 31.328  .000
Within Groups 171.392 1053 163
Total 181.590 1055

The Levene’s test of homogeneity of variance (T@&geshows high significance for all
seven practices (not considering wildlife managedmeactices); which means that the variances
of the three groups are different for each of #nees practices considered. This suggests the use

of the Tamhane’s test for the multiple comparistnislentify group differences.
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Table 98. Test of homogeneity of variances amoaghhee educational groups about the

adoption of SFM practices.

Levene statistic df1 df2 Sig.
Harvesting practices 26.672 2 655 .000
Woodland management practices 123.113 2 980 .000
Use of BMPs 161.232 2 728 .000
Conservation easement programs 13.547 2 1051 .000
Management plan 202.230 2 1038 .000
Technical assistance 36.727 2 1080 .000
Financial assistance 136.341 2 1053 .000

The multiple comparisons test (Table 99) provideshe following information:

» There was no difference between VFLEP attendee®#ail educational programs
attendees in terms of adoption of harvesting prastihowever, both of these two groups differ
and are more likely to adopt harvesting practiaeamared to owners who did not attend any
kind of educational program.

* Interms of implementation of woodland managemeatiices, there was no difference
between owners who did not attend any educatiamgrpm and those who attended other types
of educational program; also, these two group®kfl, and were less likely to adopt woodland
management practices compared to owners who attehde/FLEP courses.

* The VFLEP program had no impact on bringing ownenglementation of BMP
practices on their land; the likelihood of VFLEReatdees adopting BMPs was statistically the
same as that of owners who did not attend any é&dueh programs. On the other hand, other
types of educational programs were effective indirig owners to adopt BMP practices. This
could be explained by the fact that none of the EFPlcourses targeted BMPs as the primary
target, but there were other educational progréuaisdid.

» There was no difference between all three groupsrins of implementation of
conservation easement programs; which means tithenéhe VFLEP program, nor any other
type of educational program were effective in bimggpeople to adopt conservation easement
programs. Like for BMPs, none of the three VFLERreses motivated owners to use
conservation easements.

* In terms of the use of a written management plithre groups differ from one

another, with VFLEP attendees being the group tiladly to use a written management plan,
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followed by owners who attended some other typedoicational programs, and the group of
owners who did not attend any educational progmathe least likely to use a written
management plan.

» The category of VFLEP attendees was significanttyerlikely to seek technical
assistance than the two other categories. The tingr gategories were not different from one
another.

The three groups were all different from one anofbethe use of financial assistance,
with the group of owners who attended other edanatiprograms were the most likely to use
financial assistance; followed by the group of orgngho attended at least one of the three
VFLEP courses. Owners who did not attend any edutatprogram were the least likely to use
financial assistance. These results suggest thaffhEP program was effective in motivating
owners to use financial assistance (compared tbdkeline of owners who did not attend any
educational programs), but was not as effectivetlasr educational programs. This could
explained by the fact that at the time of this gtdohancial assistance was not emphasized much
in the three VFLEP courses, a separate shortcoattsl “Financial Assistance Options for
Landowners” was developed and first offered to awiy VFLEP program in 2005 but was not

part of this study.
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Table 99. Multiple comparisons of the three edwreti groups about adoption of

practices.
Dependent variable (1) (J) Mean diff. (I-J)  Std.error  Sig.
Harvesting practices No educational program  VFLEP attendees -103(%) 034 .008
(mean: .81) Other educational program -111(09 037 .009
VFLEP attendees No educational program 103(%) 034 .008
(mean: .91) Other educational program -.008 027 .988
Other educational program  No educational program A11(9 037 .009
(mean: .92) VFLEP attendees .008 027 .988
Woodland management  No educational program  VFLEP attendees -.188(%) 029 .000
practices (mean: .75) Other educational program -.080 .035 .070
VFLEP attendees No educational program 188(%) 029 .000
(mean: .94) Other educational program 108(%) 025 .000
Other educational program  No educational program .080 035 .070
(mean: .83) VFLEP attendees -.108(%) 025 .000
Use of BMPs No educational program  VFLEP attendees .008 .046 .998
(mean:; 66) Other educational program -.233(%) 043 .000
VFLEP attendees No educational program -.008 .046 .998
(mean: 65) Other educational program -241(%) 033 .000
Other educational program  No educational program 233(%) 043 .000
(mean: 89) VFLEP attendees 241(%) 033 .000
Conservation easement No educational program  VFLEP attendees .004 .018 .993
programs (mean: .06) Other educational program -.045 023 153
VFLEP attendees No educational program -.004 .018 .993
(mean: .06) Other educational program -.049 021 .064
Other educational program  No educational program .045 023 153
(mean: .11) VFLEP attendees .049 021 .064
Management plan No educational program  VFLEP attendees -.290(%) 029 .000
(mean: .12) Other educational program -107(%) 032 .002
VFLEP attendees No educational program 290(%) 029 .000
(mean: .41) Other educational program 183(%) 034 .000
Other educational program  No educational program A07(%) 032 .002
(mean: .22) VFLEP attendees 183(%) 034 .000
Technical assistance No educational program  VFLEP attendees .388(%) 034 .000
(mean: 35) Other educational program -.090 .040 073
VFLEP attendees No educational program .388(*) 034 .000
(mean: 73) Other educational program 299(%) 036  .000
Other educational program  No educational program .090 040 .073
(mean: 44) VFLEP attendees -.299(*) 036 .000
Financial assistance No educational program  VFLEP attendees -123(%) 025 .000
(mean: .09) Other educational program -.265(%) 033 .000
VFLEP attendees No educational program A123(%) 025 .000
(mean: .22) Other educational program -142(%) 034 000
Other educational program  No educational program .265(%) .033 .000
(mean: .36) VFLEP attendees 142(%) 034 .000
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Array of Practices | mplemented

Another dimension to consider was the differemcthe array of practices that the three
groups implemented. There were a total of eighttpres that each owner could implement on
his/her land. Table 100 shows the number of prestimplemented by owners across the three

groups of educational programs.

Table 100. Descriptive statistics about the nunabgractices implemented across the
three educational groups (N=1097).

N Mean Std. Deviation Std. Error Minimum Maximum
No educational program 321 2.26 1.780 .099 0 8
VFLEP attendees 489 3.84 1.650 075 0 8
Other educational program 287 3.50 1.793 106 0 8
Total 1097 3.29 1.853 .056 0 8

Presented in this section are the results of th©XN analysis of the number of
practices implemented by each group. The ANOVAddbhable 101) shows that at least two of

the groups differed in the number of practices enmnted by owners.

Table 101. Analysis of variance across the threea&tbnal program groups in the

number of practices implemented.

Sum of Squares df Mean Square F Sig.
Between Groups 501.594 2 250.797 84.095 .000
Within Groups 3262.643 1094 2.982
Total 3764.237 1096

The Levene’s test (Table 102) was not significl@ding to the use of the Fisher's LSD

test for the multiple comparison analysis.

Table 102. Test of homogeneity of variances in nemab practices implemented across

the three educational groups.

Levene Statistic df1 df2 Sig.
2.993 2 1094 .051

The table of multiple comparisons (Table 103) shalvthree groups differed from one another

in number of practices implemented. The VFLEP aktes were most likely to implement more
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practices on the land, followed by owners who atéeheducational programs other than the

VFLEP. Owners who did not attend any educationag@m implemented the fewest practices.

Table 103. Multiple comparisons for the three goapeducational programs in number

of practices implemented.

() () Mean diff. (I-J) Std. error Sig.
No educational program VFLEP attendees -1.581(%) 124 .000
(mean: 2.26) Other educational program -1.240(%) 140 .000
VFLEP attendees No educational program 1.581(%) 124 .000
(mean: 3.84) Other educational program 341(%) 128 .008
Other educational program No educational program 1.240(%) 140 .000
(mean: 3.50) VFLEP attendees -.341(%) 128 .008

* The mean difference is significant at the .05 level.

Relationships Between the VFLEP Shortcourses and Abtion of Practices

Three shortcourses were offered under VFLEP: WaratiDptions, Timber Harvesting
and Marketing, and Wildlife Options. Given that soowners attended more than one of the
shortcourses, there are seven possible combinaifdhs three courses mentioned above. This
section deals with analyzing differences in theptibm of the individual practices, and the
number of practices implemented on the land. Tableshows the distribution of the group of

VFLEP attendees across the seven groups of shosaoattended.

Table 104. Distribution of the respondents acrbssshortcourses categories (N=489).

Frequency Percent
Woodland options course 159 325
Timber harvesting and marketing course 147 30.1
Wildlife options course 47 9.6
Woodland options and Timber harvesting and marketing courses 38 7.8
Woodland options and Wildlife options courses 40 8.2
Wildlife options and Timber harvesting and marketing courses 31 6.3
All three courses 27 55
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Differencesin terms of the individual practices

To make sure of the appropriateness of the ugdN@iVA for our analysis using
dichotomous dependent variables, the proportiomasés in the smaller category of the
dependent variable (either adopters or non-adgpfareach of the practices and across the
different categories of the independent variabédggories of shortcourses attended). Table 105
provides those proportions.

Table 105 shows that the number of practices hgwiagortions of cases in the smaller
category (either adopter or non-adopter) are foumoodland options, three for timber
harvesting and marketing, four for wildlife optigrive for woodland options and timber
harvesting and marketing combined, four for woodlaptions and wildlife options combined,
four for wildlife options and timber harvesting amérketing combined; and five for all three

shortcourses combined.
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Table 105. Adopters and non-adopters of practiepgiading on the courses taken (%).

Courses Practices Non-adopter (%)  Adopter (%)  TOTAL

Woodland options Harvesting practices 6 94 97
Wildlife management practices 15 85 98

Woodland management practices 6 94 146

Best management practices (BMPs) 32 68 106

Conservation easement programs 94 6 151

Written management plan 55 45 154

Technical assistance 26 74 159

Financial assistance 80 20 152

Timber harvesting Harvesting practices 11 89 106
Wildlife management practices 23 77 88

Woodland management practices 8 92 134

Best management practices (BMPs) 29 71 101

Conservation easement programs 94 6 143

Written management plan 62 38 143

Technical assistance 29 71 147

Financial assistance 77 23 145

Wildlife options Harvesting practices 8 92 25
Wildlife management practices 29 71 28

Woodland management practices 7 93 41

Best management practices (BMPs) 44 56 27

Conservation easement programs 93 7 45

Written management plan 74 26 43

Technical assistance 35 65 46

Financial assistance 87 13 45

Woodland options and timber harvesting Harvesting practices 0 100 25
Wildlife management practices 15 85 27

Woodland management practices 3 97 37

Best management practices (BMPs) 44 56 27

Conservation easement programs 100 0 38

Written management plan 55 45 38

Technical assistance 29 71 38

Financial assistance 84 16 38

Woodland options and wildlife options Harvesting practices 17 83 29
Wildlife management practices 16 84 25

Woodland management practices 3 98 40

Best management practices (BMPs) 41 59 29

Conservation easement programs 95 5 40

Written management plan 64 36 39

Technical assistance 28 73 40

Financial assistance 80 20 40

Wildlife options and timber harvesting Harvesting practices 9 91 23
Wildlife management practices 26 74 23

Woodland management practices 6 94 31

Best management practices (BMPs) 23 7 26

Conservation easement programs 86 14 29

Written management plan 65 35 31

Technical assistance 10 90 31

Financial assistance 67 33 30

All three courses Harvesting practices 10 90 21
Wildlife management practices 0 100 20

Woodland management practices 0 100 26

Best management practices (BMPs) 57 43 21

Conservation easement programs 92 8 25

Written management plan 35 65 26

Technical assistance 15 85 27

Financial assistance 60 40 25
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The ANOVA table (Table 106) shows the degreeseddiom for error for each practice
ranging from df= 302 to df= 481, which are far heglthan the df= 40 required for the
appropriateness of use of the ANOVA technique foranalysis. Table 106 also shows that for
all eight practices, the seven categories of VFdiEPot differ from one another in terms of
likelihood of adoption, except for the use of atten management plan at a level of significance
of 0.05, and for both the use of a written managemkn and BMPs at the level of significance
of 0.10.

Table 106. Analysis of variance table for the indiinal practices across the seven

categories of courses.

Sum of squares df  Mean square F Sig.

Harvesting practices Between Groups 536 6 089 1.102 .361
Within Groups 25.884 319 .081
Total 26420 325

Wildlife management practices Between Groups 1.410 6 235 1.575 154
Within Groups 45075 302 149
Total 46.485 308

Woodland management practices Between Groups .256 6 043 761 .601
Within Groups 25142 448 .056
Total 25398 454

Use of BMPs Between Groups 2.486 6 414 1.850 .089
Within Groups 73.894 330 224
Total 76.380 336

Conservation easement programs Between Groups 331 6 .055 .985 435
Within Groups 26.004 464 .056
Total 26.335 470

Technical assistance Between Groups 1.699 6 283 1.454 192
Within Groups 93.670 481 195
Total 95.369 487

Management plan Between Groups 3.186 6 531 2230 .039
Within Groups 111.229 467 238
Total 114416 473

Financial assistance Between Groups 1.777 6 296  1.757 106
Within Groups 78.888 468 169
Total 80.665 474
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The Levene’s test of homogeneity of variances (@4alfl7) suggests that the variances of
the seven categories are significantly differertiolv suggests the use of the Tamhane’s test for

the multiple comparisons to determine which catiegadiffer from others.

Table 107. Levene’s test of homogeneity of varisraloss the seven categories of
courses.

Levene statistic df1 df2 Sig.
Management plan 5.815 6 467 .000

The multiple comparisons table suggests that drdycategory of owners who attended
all three courses differed from owners who attendidlife options (Table 108) in terms of use

of a written management plan.
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Table 108. Multiple comparisons of the seven caiegmf courses in adoption of

practices.
Dependent Variable: Management plan
(1) (J) Mean diff. (I-J) Std.error  Sig.
Woodland opt. course Harvesting course .070 .057 99
(mean: .45) Wildlife opt. course 192 .078 296
Woodland opt. and harvesting courses .001 091 1.000
Woodland opt. and wildlife opt. courses .089 .088  1.000
Wildlife opt. and harvesting courses .093 .096 1.000
All three courses -.206 103 690
Harvesting course Woodland opt. course -.070 .057 994
(mean: .38) Wildlife opt. course 122 079 940
Woodland opt. and harvesting courses -.070 091 1.000
Woodland opt. and wildlife opt. courses .019 .088  1.000
Wildlife opt. and harvesting courses .023 .09 1.000
All three courses -.276 103 215
Wildlife opt. course Woodland opt. course -192 .078 296
(mean: .26) Harvesting course -122 079 940
Woodland opt. and harvesting courses -192 106 .803
Woodland opt. and wildlife opt. courses -103 103 1.000
Wildlife opt. and harvesting courses -.099 110 1.000
All three courses -.398(%) 17 027
Woodland opt. and harvesting courses Woodland opt. course -.001 .091  1.000
(mean: 45) Harvesting course .070 091 1.000
Wildlife opt. course 192 106 .803
Woodland opt. and wildlife opt. courses .088 113 1.000
Wildlife opt. and harvesting courses .093 120 1.000
All three courses -.206 125 .904
Woodland opt. and wildlife opt. courses Woodland opt. course -.089 .088  1.000
(mean: .36) Harvesting course -.019 .088  1.000
Wildlife opt. course 103 103 1.000
Woodland opt. and harvesting courses -.088 113 1.000
Wildlife opt. and harvesting courses .004 17 1.000
All three courses -.295 123 .345
Wildlife opt. and harvesting courses Woodland opt. course -.093 096  1.000
(mean: 35) Harvesting course -.023 096  1.000
Wildlife opt. course .099 110 1.000
Woodland opt. and harvesting courses -.093 120 1.000
Woodland opt. and wildlife opt. courses -.004 417 1.000
All three courses -.299 129 406
All three courses Woodland opt. course .206 103 .690
(mean: 75) Harvesting course 276 103 215
Wildlife opt. course .398(%) 17 027
Woodland opt. and harvesting courses .206 125 .904
Woodland opt. and wildlife opt. courses 295 123 345
Wildlife opt. and harvesting courses 299 129 406

* The mean difference is significant at the .05 level.
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Differencesin terms of array of practices

The differences between the seven groups mighteso terms of the number of
practices implemented. The first part of the follogvanalysis involves the differences between
the seven categories, taking into account all gaghttices. Given that the three shortcourses
targeted more specific practices, the second panecanalysis takes into account only the three
practices related to the three shortcourses. THI8egrovides the number of practices

implemented by owners across the seven categdrasicses they took.

Table 109. Descriptive statistics about the totahber of practices implemented
(N=489)

N  Mean Std. deviation Minimum Maximum

Woodland options course 159  3.82 1.656 0 7
Timber harvesting and marketing course 147  3.78 1.785 0 8
Wildlife options course 47 311 1.684 0 6
Woodland options and Timber harvesting and marketing courses 38 3.9 1.566 1 6
Woodland options and Wildlife options courses 40 3.85 1.369 2 7
Wildlife options and Timber harvesting and marketing courses 31 452 1.262 1 7
All three courses 21 467 1.074 3 7

The ANOVA analysis was performed to determine wlethere was any difference
across the seven categories of courses in termsnober of practices implemented on the land.
Table 110 shows that there were at least two ofdélven categories that differ in terms of

number of practices implemented.

Table 110. Analysis of variance for the seven aateg of courses in number of

practices implemented.

Sum of squares df Mean square F Sig.
Between Groups 58.699 6 9.783 3.712 .001
Within Groups 1270.176 482 2.635
Total 1328.875 488

Table 111 shows the results of the test of homdgeakvariance; implying unequal
variances across the seven categories, and sugg#siuse of the Tamhane for the post-hoc
test.
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Table 111. Test of homogeneity of variances adtusseven categories of courses.

Levene Statistic df1 df2 Sig.
3.011 6 482 .007

The multiple comparisons table (Table 112) provithesfollowing information: first,
owners who attended all three shortcourses diffarebimplemented more practices compared
to owners who attended only one course. Seconde®wiho attended the wildlife options and
the timber harvesting and marketing shortcoursgsther tended to implement more practices
compared to owners who attended the wildlife oggtishortcourse alone, but not more than those
who took either woodland options, or timber harvesaind marketing alone. The rest of the
categories did not differ from one another in teohaumber of practices implemented on the

land.
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Table 112. Multiple comparisons between the seategories of courses in number of

practices implemented.

() (J) Mean diff. (I-J)  Std.error  Sig.

Woodland opt. course Harvesting course .042 197 1.000
(mean: 3.82) Wildlife opt. course .718 279 224

Woodland opt. and harvesting courses -.097 .286 1.000

Woodland opt. and wildlife opt. courses -.026 253 1.000

Wildlife opt. and harvesting courses -.692 .262 204

All three courses -.843(%) 245 .024

Harvesting course Woodland opt. course -.042 197 1.000
(mean: 3.78) Wildlife opt. course 676 .286 .355

Woodland opt. and harvesting courses -139 294 1.000

Woodland opt. and wildlife opt. courses -.068 262 1.000

Wildlife opt. and harvesting courses -734 270 167

All three courses -.884(") 254 .020

Wildlife opt. course Woodland opt. course -718 279 224
(mean: 3.11) Harvesting course -676 .286 .355

Woodland opt. and harvesting courses -815 .353 .396

Woodland opt. and wildlife opt. courses -744 327 421

Wildlife opt. and harvesting courses -1.410(%) 334 .001

All three courses -1.560(") 321 .000

Woodland opt. and harvesting courses Woodland opt. course .097 .286 1.000
(mean: 3.92) Harvesting course 139 294 1.000

Wildlife opt. course 815 .353 .396

Woodland opt. and wildlife opt. courses .071 334 1.000

Wildlife opt. and harvesting courses -595 .340 .845

All three courses -.746 328 428

Woodland opt. and wildlife opt. courses Woodland opt. course .026 253 1.000
(mean: 3.85) Harvesting course .068 .262 1.000

Wildlife opt. course 744 327 421

Woodland opt. and harvesting courses -071 334 1.000

Wildlife opt. and harvesting courses -.666 313 549

All three courses -817 299 159

Wildlife opt. and harvesting courses Woodland opt. course .692 .262 204
(mean: 4.52) Harvesting course 734 270 167

Wildlife opt. course 1.410(%) 334 .001

Woodland opt. and harvesting courses .595 .340 845

Woodland opt. and wildlife opt. courses .666 313 549

All three courses -.151 307 1.000

All three courses Woodland opt. course .843(%) 245 .024
(mean: 4.67) Harvesting course .884() 254 .020

Wildlife opt. course 1.560(*) 321 .000

Woodland opt. and harvesting courses .746 328 428

Woodland opt. and wildlife opt. courses 817 299 159

Wildlife opt. and harvesting courses 151 307 1.000

* The mean difference is significant at the .05 level.
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Conclusion

All'in all, most of the comparisons we conductedhis section showed not much
difference between VFLEP attendees and owners wanded other educational programs;
rather, the difference was between the group ofesgvwho did not attend any educational
programs and the two groups of owners who did,thatithese two groups showed values that
were more oriented toward sustainable forest manage(i.e., used technical assistance
providers more, rated the of the usefulness ottirdormation from professionals higher, etc).
Also, owners who never attended educational progr@mded to perceive constraints to active
forest management to be less limiting comparediioens who attended educational programs;
this could be because either they did not actualipage their land, or did very little.

In light of these analyses, we can say that VLERvated owners, and proved to be
more effective compared to both other educationagiams, and no educational program in
their adoption of some sustainable forestry prastincluding woodland management practices,
use of a written management plan, or use of teahagsistance. These three groups of practices
were all key features of the VFLEP shortcoursesaaption rates of all three were
significantly improved by VFLEP attendance.

For the use of financial assistance the progranmdigrove to be as effective as some
other type of educational programs though morecgffe than no educational program at all. For
harvesting practices, the program was effectivepared to the baseline (no educational
program at all), but as effective as other typesdafcational programs; and finally, the VFLEP
program did not have any impact on both the ud&\#® practices and conservation easements.
About the array of practices implemented, the VFIgE®ved to be effective compared to the
two other groups (other educational programs, angragram at all).

Within the group of owners who attended the VFIfE&gram, there was no difference
between the seven categories when it comes tadthian of the individual practices except for
the use of a written management plan; in which emmers who attended all three shortcourses
differed significantly from owners having attendady the Wildlife Options shortcourse, there
were no differences between the other categorikewlise, in terms of array of practices
implemented, owners who attended all three shorsesudiffered from owners who took any

one of the shortcourses. And finally, related ®lumber of practices implemented, again,
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owners who attended all three courses differed fifuwse who attended only either the
harvesting options shortcourse, or the wildlifeiops shortcourse.

This section of the study has several practicalicapons for Extension services that
provide educational programs to NIPF owners in Migg Considering educational programs in
general, we found that educational programs dichage any positive effect on both wildlife
management practices and the use of conservatsameat programs. Our findings implies and
suggests more research are needed to find outhidpappens, and eventually, that would
imply some revisions in the approach used in fuadhecational programs that will target those
two particular practices. For the rest of the pcast, we found that NIPF owners who attended
educational programs were more likely adopters @megpto those who did not, which suggests
at least success of the educational programs prdvtimlowners. However, the degree of success
was not the same for the educational programginstef adoption of practices because in some
cases (woodland management, the use of techniiatasce, or the use of a written
management plan), the VFLEP program translatedairttigher likelihood of adoption, while for
harvesting practices, other educational programs wdittle bit better than VFLEP.

All of these suggest that stakeholders involvedasigning and providing educational
program would be more efficient if they collabodhnd exchanged their ideas and experience,
success and failure. Doing so would increase theess of any educational program, and use
resources more efficiently (time, money, labor)aypiding duplication of failures from prior
programs.
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ARTICLE 3: COMMUNITY BASED NATURAL RESOURCE
MANAGEMENT IN AFRICA

(Abstract)

For the last few decades, community-based natesalurce management (CBNRM)
programs have been promoted to reduce environmeéagghdation and to alleviate poverty.
CBNRM focuses on increasing the power of local camites in the decision-making process
regarding the management of their natural resourSesh a premise is very compelling,
however, theory and practices are two very diffetlkimgs; in fact there is an important
discrepancy between the concept and the realityarield. Time constraints and the dynamic
nature of the issue are two of the main causdsi®fiiscrepancy. Case studies from Tanzania,
Gambia, Kenya and Botswana were analyzed to dsgens learned and to make some

recommendations for future CBNRM programs.

Key words: CBNRM, Africa, local community, natural resourcemagement, Equity,

empowerment, development, conservation.
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Introduction

Community-Based Natural Resource Management (CBN®a&4&) promoted extensively
in the last few decades as one of the best appeedohachieving biological conservation and
improving the socio-economic status of local comities, especially in developing countries
where rural people typically live in chronic power€CBNRM has a very convincing rationale,
but relatively few examples of success exist irtanability of natural resources, especially in
an African society context. This paper will analy{ZBNRM through four case studies in four
African countries.

The first part of this paper is a review of the madncepts behind the rationale of
CBNRM, and the various mechanisms that CBNRM usegd dual goal of achieving both
environmental and socio-economic sustainabilitye $acond part of the paper reviews the
impacts of CBNRM following field implementation. €hhird part of the paper deals with the
lessons learned from the CBNRM cases in Africa wime recommendations proposed for a
better approach and/or implementation of CBNRhim practical world. All the data used in
this paper (case studies) are from published titeezon CBNRM in the various African

countries.
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Background

Before the mid 1980s, the prevailing paradigm feweloping countries was a global and
centralized type of natural resources manageméi.approach involved “asserting global
primacy in the construction and prioritization pesific problems, and invoking particular
rationalities for environmental management” (Scdeye1999). This approach was implemented
around the world and was widespread in Africa, wh#rrough many decades of colonization,
the centralized structure was already in placeveortting well. Citizens and indigenous
communities were not granted any property rightacmess to natural resources; the same
resources they had open access to before colamzatnis situation remained unchanged during
the years following the independence of most Africauntries; all public land remained the
property of the central government, which, in mican countries, retained the colonial
administrative structure. Anything that had to dthvand, including management of natural
resources was under the central government’s reggbity. This period was also known as the
period of “exclusionary conservation” (Berkes, 2p@dring which local communities were
excluded from conservation activities.

In 1980, the International Union for the Consematdf Nature (IUCN) published the
World Conservation Strategy, which asserted tffattve conservation is dependent on the
development of rural communities (Stocking, 1992jis strategy was widely disseminated by
the early 1990s, there was a 180-degree shift &@antralized approach to conservation. The
management of natural resources became a strayggplriority, and was linked to the health,
well-being and socio-economic condition of locdizans. Indeed, poor, hungry and desperate
people are unlikely to afford and support conséovait is a matter of logical priority.
Conservation of natural resources becoming secgmwdaen people are hungry and/or sick, the
new trend had two dimensions of shifts, first inmaal the inclusion of humans into the
ecosystem; and the second, a shift from an expegddapproach to a participatory conservation
and management approach (Bradshaw and Bekoff, 208#) new approach was then expected
to be a more inclusive, people-oriented and comtydrased approach (Berkes, 2004). As a
result, many governments and donor organizations hdensely engaged in designing

environmental programs reflective of these shiishfoeder, 1999).
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Goals and Conceptual Framework of Community-Based &tural Resources Management

The premise of CBNRM involves a convergence of mrmental conservation and
economic development. As such, CBNRM has been aé¢bas a way of improving the social
and economic standards of local and rural peoplell®/nd Brandon. 1992). Tsing et al. (1999)
view CBNRM as a way to reconcile goals of sociatige (equity) and environmental
sustainability. Little (1994) said that in CBNRMhether it’s developed in agriculture, water
management, or forestry, centers on promoting #megpation and enhancement of the power
and decision-making role of local communities. Rpghwe can sum it all with what Stocking
and Perkin (1991) said: “conservation is essefdratlevelopment, and development is a
prerequisite for successful conservation.” Forgyitd Leach (1998) advanced that “there is
increasing recognition that effective resource ngan@ent must be linked with the issues of
equitable access to natural resources, the promofisustainable livelihoods and the alleviation
of poverty through participatory and empoweringgasses of development.”

Another premise in CBNRM programs is that local glagions have greater interest in
the sustainable use of natural resources aroumna hsing et al. 1999) and are seen as more

able to effectively manage natural resources thrdagal or traditional practices.

These simple and logical premises are very appefdinboth developers and
environmentalists. CBNRM seemed then to be thegem#or finally overcoming environmental
degradation, especially in poor countries and/giores. Several mechanisms and characteristics
go along with these premises: a large amount@fitire deals with those mechanisms.

Many terms are used more or less interchangealbly@BNRM, such as social forestry,
community forestry, community wildlife managemecdpperative or co-management,
participatory multipurpose community project anbess. Though there are some differences
between those terms, all of them have the samewoity characteristics:

- Active involvement of community members and locetitutions in the
management and conservation of natural resourcesgh active and interactive participation.

- A devolvement of power and authority from centoahtore local institutions; this
includes a shift from open access to community+todled natural resource tenure.

Empowerment, capacity building and sense of respiihsare emphasized here.
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- A tendency to defend and legitimize local and/aligenous resource and
property rights, including giving ownership titladk to the communities.

- Inclusion of traditional values and ecological knegdge in modern resource
management. The assumption is that scientific eaditional knowledge are complementary and
if combined, constitute a new pool of knowledge tten be used to tackle environment and
development issues more efficiently.

Indeed, in any form of CBNRM, there is always engpé@n three areas: empowerment,
participation, and property rights (Wells and Brand1992); also, stress is put on achieving
conservation goals through economic and sociahimges, and by including traditional local
knowledge and wisdom of local peoples accumulated generations of intimate participation
with the natural environment (Berkes, 1994).

The premises and the mechanisms intended to bemusse implementation of CBNRM
are very logical and one would think there showdtibe any major difficulties in implementing
them on the ground. The following part of the pagesils with the implementation of CBNRM
on the ground in Africa.We chose four case stuft@s the literature in order to help us make
our analysis of the topic:

- Case study 1 is on the Conservation-with-Develpnprojects in the East Usambara
Mountains of Tanzania (from Stocking and Perkir2)9

- The second case is on the German-Gambian Forasigyamme (GGFP) in Gambia
(from Schroeder, 1999).

- Case study 3 is on the Kimana Community Wild8&nctuary (KCWS) in Kenya (from
Kellert, 2000).

- The last case study is about a government-fu@BdRM program in Western
Botswana (Twyman, 2001).
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Community-Based Natural Resources Management in Padice: Approaches and Outcomes

The four case studies were selected becausetliest represent a wide array of the
livelihoods of most communities in Africa, secotitky present different scales of the stakes
(local, regional, national), and last, they were thses for which we could get enough

information on our evaluation criteria for analysis

Case Study 1. Conservation with Development Projects in the East Usambara Mountains of

Tanzania.

The East Usambara Mountains region is very ridbiatogical diversity, with a relatively
high rate of fauna and flora endemicity. Becausthisfbiological diversity, the International
Union for the Conservation of Nature (IUCN) consatethe region as one of the most important
sites in the country to conserve. At the same tthmemountains are of direct economic
importance at local, regional and national levAls estimated 40,000 people depend on the
forests for multiple products, including fuel wodmlilding poles, medicinal plants, etc. All of
those local activities related to the use of fopgetucts are informal but are vital to the
everyday life of Usambara villagers. This ecosysigaiso the main source of rivers, as well as
drinking water for several towns downstream. Amdalliy, at the national level, it supplies more
than 80% of Tanzania’s cardamom (major export $paaong other high-value export crops
like cloves, cinnamon and/or tea.

Issues
There are two main issues: First, the productiocanflamom and cloves are very

degrading for the forest because the species etk sinder an open canopy, thus, the primary
closed canopy was opened for their production. Sdilecannot sustain the production of those
cash crops for more than eight years, after whielhproduction declines significantly. It is then
replaced almost systematically by sugar cane fouttour years, followed by maize, and
cassava until the land is no longer productiveiarabandoned. The overall length of time from
the closed canopy forest until the land is abandasma@bout 17 years. Second, illegal logging is
very common in the region, and since there is marobof the practice, it causes significant

damage to the stand (Stocking and Perkin, 1992).
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Approach
Realizing those main issues, a team of multidigtipy experts developed a strategy to

solve the problem and to conserve the mountainsystem while not depreciating the socio-
economic goods and services that local people eafrgn it. They then developed the
Conservation-With-Development program (CWD) witk tbllowing objectives:

- improve the living standards of the people indhes;

- protect the function of the forest, particulathe water catchments function;

- preserve the biological diversity and environnaémtailues of the forests.

As a result, the multidisciplinary team of expeatéveloped a strategy including
agricultural improvements, such as making the pctidn of cardamom more viable in
incorporating it in agroforestry systems, couplathwoil conservation measures, promotion of
alternatives to the cash crops (cloves and cardgmeord promotion of a range of village
development activities including income-generatwegyvities, local shops, sewing groups, road
building and maintenance, along with forest protecimeasures.

Then the program implementers consulted the commuegarding their willingness to
participate in those activities for reaching theegi objectives. As expected, local communities
did not reject the offer.

Qutcomes
Both positive and negative outcomes happened: @orile hand, activities like an

improved supply for agricultural inputs (improvegkss, chemicals, tools, etc.), on-farm
nurseries for cloves, adoption of fishponds, fopoditive success and adoption by the local
villagers. Agricultural improvement activities alpooduced relatively positive outcomes.
However, the alternatives to the production of aarxdm were problematic, because the then
current practice required relatively little laberdaproduced a high-value return compared to the
alternatives that had higher labor/value ratio. theo factor that entered into the equation was
that alternatives such as the agroforestry systemosed were uncertain at the time,
agroforestry systems cannot produce tangible iebefiore a decade or so; which, to the eyes of
local people, is not the best alternative. Subtstijucardamom for other high-value species also
is not guaranteed to be a success.

The same thing happened with soil conservatiowiéies which involved pegging the

fields and repairing them when they get breachadnErs were taught how to use the pegging
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tools, and there was a fee assessed and paid pedigéeng team. Four years after the beginning
of the project, only 15% of the arable lands haghggegged and the reason that Stocking and
Perkin (1992) advanced for the waning enthusiasstihat people were not convinced of the
technique.

Forest conservation activities also faced big issker instance, village nurseries were of
poor quality because villagers found they weredaliff to manage. Limited labor requirements
and/or knowledge were problems. The matter of oghlmprand land tenure are also big issues
for activities like village afforestation and thet&blishment of village forest reserves, thus such
activities did not produce positive outcomes. Arothlinintended result of the project was that
the road improvements under the project helpedalloggers to transport their products more

easily and more frequently than before.
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Case study 2: The Community Forestry Management Agreement

The Government of Gambia did not have any foresgryice until the 1950s. For that
reason, for a long period of time, there was a tEdknowledge about information crucial for
devising any management plan. It was not untillie@0s, with the funding from the German
government that the Gambian Forestry Service comtdiuct an inventory to estimate the
national forest resources. Those inventories rexeidat the forest resource base in Gambia,
especially the national parks that constitute #s¢ Vegetative frontier towards the desert, were
threatened by the poor forest management pracaticesal people (Schroeder, 1999). The
German-Gambian Forestry Program (GGFP) located ithitervention sites in the “open access”
forests that are in the vicinity of the parks. Opeoess lands were subject to a permitting
process controlled by the government; open-aceestsIconstitute 90% of the Gambian
territory.

Despite that regulation, communities, frequentlpastoralists, regularly use those open
access forests under rules and conditions setebgdimmunity members on forest products use,
they call those forests “common property” (Freudsgber et al. 1997). Local farmers had only
groundnuts as a cash crop, which they produce gswdpen agriculture (shifting cultivation
because it is the easiest and the least costlyigenc

Issues
Further studies revealed that the main causesgradation in this crucial part of the

Gambian forests were due to bushfires and uncéedirfifewood extraction, and conversion of
forest into agricultural land. The production obgndnuts competed directly with forest cover
(Schindele and Thoma, 1995).

Approach
The German-Gambian Forestry Programme evaluatesittiaion and decided that it

was more economical to protect and rehabilitatehiba existing forests than to let them degrade
and to start with afforestation of fast growing@pse (Schindele and Thoma, 1995). The least
costly way to achieve the conservation of thosedts, according to the GGFP, was to promote
community-based natural forest management. Bedide<$;GFP noticed four changes in rural
livelihood systems that would favor the adoptiorC&NRM: first, the market-price of

groundnuts fell; second, the supply of key forestpcts, such as the raw materials used for roof

beams, dropped substantially because of overeapitmit third, firewood prices rose
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significantly, and fourth, harsh climatic condit®oaused crop production shortfalls and
reduction in water supply. The documents claim that‘successes” of natural resource
management in forest parks were already demongt(&teoeder, 1999).

The GGFP’s Community Forestry Management Agreerf@RMA) project used a
performance-based system of rewards. Communitigtshfad to demonstrate their eagerness and
ability to manage their forests, and their fulfiént of the forestry department/GGFP
requirements before the government would grant tb@ncessions allowing them direct control.

Theoretically, the contract in question betweenftinestry service and the community
should not be under a top-down approach, but shmeilthe product of a thorough and often
lengthy dialogue within the community, and thenamn the community and the technical
services (USAID, 1992). The procedure followedtfee CFMA was as follows: first, the
department conducts a sensitization campaign atigieect level, and then identifies areas
considered high priority, and select communitiethimse areas as target communities. Most of
the time, the selected communities functioned &f&bmones for the parks (Schroeder 1999).
Second, the department conducts first rounds abctswith the selected communities to
‘assess’ perceptions and attitudes of community beemtowards forest management. Third, the
department conducts multiple meetings for asseshmgool of labor available, the delineation
of the forests in question and the appointing ohagement committee members, and finally,
the department conducts meetings between the maeageommittee and the GGFP
technicians; here as well, the management plampgased to generated by the community
members, but in practice, it was often drafted tmjget personnel.

The final CFMA contract had over thirty conditiotssigned to regulate community
forestry management including: (1) cooperation i forest service anytime there is any
event (workshops, inspection, etc..) related tontla@agement of forests that the forest service
requires; (2) compliance on updating the manageplantevery 10 years in exchange for the
ownership; (3) agreement to undertake requirediéies in the forest, such as fire protection, in
exchange for a regulated market of community fopestlucts; and (4) that community members
are liable for the cost of restoring the foresitsgrior state wherever there is forest resource
depletion (Schroeder 1999).

After those four points, the recipient communitylha demonstrate their seriousness in

good stewardship by complying with all the requiesrts for at least three years before they
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were granted the concessions that provide themghts of use and a direct control over the
resources.

QOutcome
According to the Forest Service/ GGFP, the outcanery positive since there were

already 29 communities which were involved activel{ZFMA contracts in only four years of
implementation of the contracts.

Communities are actively involved in the activittegy are required to do in exchange of
granted regulated market of the goods they prodheeaelated economic benefits, and also the
hope of getting sovereignty after the three ye&aftest” period. The Forest service/ GGFP then
thinks that communities willingly participate ingfactivities they are required to do because they

realize that the benefits they gain largely oftbet costs.
Case study 3: The Kimana Community Wildlife Sanctuary in Kenya

The Kimana Community Wildlife Sanctuary (KCWS) wasated because of the
recognition that wildlife conservation in the Kemy@gion needed to include the community
involvement to achieve its conservation goals (&e¢kt al. 2000). Communities in the area are
primarily Maasai. The traditional main activity bfaasai people is pastoralism, but nowadays,
settled agriculture is also of great importancea\from those two subsistence activities in the
region, wildlife tourism also contributes to thedbeconomy. The Kenya Wildlife Service
(KWS), which was an agency in charge of suppotfiimgncially and technically the KWCS
development and conservation program.

Issue
In this case, the main issue was the incompaulbktween agriculture and extensive

pastoralism on one side and wildlife conservationhe other side.

Approach
The main objective in this case was to effectivepnage and conserve the Kenyan

wildlife, but since the KWS realized that they wibulot be able to reach that objective without
including the indigenous people into the framewahky decided to incorporate those
communities. The main goal remained the consemvatiavildlife.

KWS provided financial support and technical exigerfor the community after the latter

had their elected management committee memberse twnmittee members were the
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representative of the community when it came towdisions with the KWS. The approach also
emphasized devolvement of authority to local comities

Qutcome
The implementation of KWCS resulted in: First, ghiy disproportionate distribution of

benefits. Only a small minority of community membegceived monetary benefits from KWCS.
Second, revenues were used by board members &onatpurposes, not for the benefit of the
whole community as originally intended. Third, adir@ect consequence of those embezzlement
allegations, intra-community conflicts increasedhpared to before the implementation of
KWCS CBRNM. Another kind of conflict, though lesem than intra-community conflicts are
inter-community conflicts (between two differennomunities). Most of the time, the dispute
was over resource delineation. A third type of tonthat might involve all groups is conflict
due to inflated expectations, followed by fruswatiFourth, in terms of power, devolution
resulted in power being concentrated in particgtaups and sectors in the local communities.
As a direct consequence, other minority powerlesss like women and minorities rarely saw
any empowerment from the CBNRM used by the KWCSs Tdct is what Agarwal (2001)

called participatory exclusion. Finally, anotheexpected outcome was the fact that decisions
regarding extraction of forest products tendedaganfiuenced more by external commercial

interests mainly because of higher price proposdatd committee.
Case study 4. Community-Based Natural Resources Management in Botswana

Commercial livestock production is predominant mt®vana and expanded rapidly in
the 1970s. As a result, the government revisddnis assessment and zoning, leading to the
creation of a new land category, called WildlifetMgement Areas (WMA). In the WMAS,
natural resources use and management were therpraiavities. Another land category called
Controlled Hunting Areas (CHAS) also was establishe the controlled hunting areas, hunting
activities must be permitted by the government. ddw@rolled hunting area are the subject of the
CBNRM in this case study since on these landsetlseivestock grazing, subsistence
agriculture, commercial safari hunting, and phoapdiic safaris. Most of the controlled hunting
areas fall within the WMAs.

The local population is not a homogeneous socieiyjs a mixed society with different
ethnic groups sharing the same land, includingBibtswana, Bakgalagadi and the minority

Basarwa. Each of these groups had a differentriyistioresource relations in the area (Twyman,
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2000). The Basarwa people were the first settlethe area, they depended on the wildlife; then
came the Batswana and the Bakgalagadi, who wenmdyrgastoralists. As the pastoralists
developed their economic activities (more cattiegjr control over wildlife also increased at the
expense of the subsistence tribe Basarwa. Latee €amopeans and south-Africans that were
looking for safari trophies. The Batswana were nfi@sty to gain the most benefits from trading
with those newcomers.

Issue
The main issue here is the change in the envirohthahfollowed the intensification of

the cattle grazing. The water table was lowered¢chvhecame a problem for both the wildlife
and the local people, who then became dependenhite farmers who could have access to
groundwater. The vegetation change due to catiemg also affected the Basarwa people who
relied on many wild species for food. The hunting gathering economy of the Basarwa was
then no longer viable. They had to change theglilimod and they began to work for white
farmers in order to subsist. As a measure to haljptain the remaining wildlife and improve the
Basarwas’ economic situation, the regional Depantro€Wildlife and National Parks (DWNP)
decided to introduce CBNRM into the community. Aimeomponent of the project was to grant
access to tourists on the CHAs and permit thenuta on these lands but in return, the safari
companies would pay the local communities for usivegr land and hunting their animals. The
issue is that the Basarwa people are concernedhatlustainability of the animals and even
changed their livelihood because of that, and nbesDWNP proposed to bring strangers to

hunt the few remaining animals.

Approach
The approach was a replication of what already eaeg@ in other parts of the country,

involving community consultations by DWNP persontmebugh public meetings, workshops,
committee elections and field trips. The messages in those meetings emphasized
empowerment and participation but there were strordgrtones of subordination and
manipulation. Indeed, an element of choice wasiedgh the projects being presented to the
communities, but “it became clear that only cerarenues were supported by the government
and these were the ones to be likely successfu/(fian, 2000). This kind of approach is what
Michener (1998) called “planner-centered” form affcipation: suggesting participation was
desirable because involvement of local people wirdd to the success of the project, rather
than participation being a means of empowermeits@f.
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In brief, the type of participation that the DWNRwded the community was only
nominal, primarily informing people about what adtlappen, rather than letting them take
actions themselves.

Outcome
The community was considered the “program recejVesich is not very different from

other projects the community experienced in the @ad from which they did not get anything
tangible. The community’s perception (especially Basarwa) of the new project was
ambiguous: on the one hand, they had a bad expeneith project failures and natural resource
dispossession, but on the other hand, they sayprtiject as a new means to gain access to new
resources. Indeed, in this region, Twyman (200&Xest“...in the past, they have received no
remuneration or even feedback for the labor ané timey had to put into projects.” For those
reasons, local people were skeptical of the DWNIRB! project. Taylor (1998) found that
“though there was a wide range of understandingigwjects, even when this is high, distrust

of government initiatives makes people highly slagptabout projects.”
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Analysis

The case studies presented here demonstrate ¢hatplementation of CBNRM is not
always as easy as it is supposed to be. CBNRMrisdiferent from the conventional,
centralized management of natural resources, adgdon a linear cause-effect relationship and
a very mechanistic view of nature, a view that alrreemake nature more productive, more
predictable and more controllable (Berkes, 2004)s Teductionist concept of nature led to the
failure of former global environmental policies. BRRM is much more difficult to implement
than the linear approach because it takes intousttbe variability of nature, especially since
humans are included into the equation.

Since the four case studies are very different feach other, we use the following
criteria to analyze them in a more uniform way; sashthem assessed directly the mechanisms
implicit in CBNRM:

Approach: It can be either planner-centered: driven bypla@ners’ objectives, or
people-centered: driven by communities’ objectives

Participation: The level of participation that every memberted tommunity is offered
(Table 122).

Procedural equity: Is related to the equal chance given to each reewiftthe
community to improve their quality of life from tl@BRNM project.

Distributive equity : Is related to the balanced share of the benafitained from the
CBRNM activities.

Property rights: Is related to the ownership status of the natn@sdurces in question.

Power devolution Is related to the change from a centralized dwtisaking process to
a more locally (community) based system of decisi@aking one.

Knowledge Is related to the two-way flow of knowledge betmneexperts and local
communities.

Local institution : Is related to the local community’s capabilitynave its own
institutional structure, which will be needed fbetsustainability of natural resources
management.

Trust: related to whether or not the local communitgirestion trusts their government

or project managers?
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Stake related to the scale level and the importandb@ftake (local, regional, national).

Table 113 provides our assessment of the four tgp€8BNRM projects:

Table 113. Summary of the four cases of CBNRM utsje

Tanzania Gambia Kenya Botswana
Approach Planner-centered  Planner-centered Planner-centered Planner-centered
Participation Activity-specific Activity-specific Interactive (elites) Activity-specific
Power devolution No No To the elites Not effective
Procedural equity No (Imposed) No (Imposed) No No (indirectly imposed)
Distributive equity Yes Yes No (favored elites) Not mentioned
Property rights No ownership Yes (after 3yr test) No No
Knowledge One way flow One way flow None One way
Local institution Not mentioned Yes Yes Not mentioned
Trust in the techniques ~ No Not sure n/a Not mentioned
Trust in the government  Neutral Yes Not mentioned No
Stake Local, regional, Local, regional, national  mainly local mainly local
national
Results Slightly positive Positive so far Status quo Negative
Main problem Economic stake Real reason behind - Extraction influenced Lack of trust in the
too important current motivation by external actors government

- Inflated expectations

None of the four cases were people-centered; dflevh were planner-centered, meaning

that there was no consultation of the communitgno the definition of the project’s objectives.
The direct consequence of this, especially if theedtives stated and the activities proposed do
not conform to what the community wants, is thggubis unlikely to succeed (success is
related to sustainability of the project). We car slearly from these case-studies that when the
approach is planner-centered and when there islostantial benefit gained from the project, the
project in question is unlikely to become sustaieahen a planner-centered approach is
combined with economic incentives (case of Tanath@n communities might not buy the
main objective of the project, but they are juseiasted in the economic profits, which appears
to be a good sign right now, but what happens tme¢echnical expertise and financial
assistance come to an end? The other case whaer@wgze some positive outcomes is the
Gambian case, it is the most restrictive form ofNEBA among the four presented, and it seems
to be the one presenting the most hopeful prospkcisems that this project is very prosperous,
but what we do not know is the real motivation Inehinis willingness to participate in the
project: it is highly probable that people are matied by the possibility of land ownership after
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good management only three years. The big questiovhat is going to happen after they
actually get the ownership of their resource?

Property rights (including land ownership) is adswmther mechanism promoted by
CBNRM, but we could see from these four casesdhbtone actually implemented it in the
field. This illustrates again the discrepancy betwéhe conceptual framework in CBNRM and
its implementation. Actually in the three otheremthat do not present any possibility of
ownership, communities are granted user rightsithsiinot always enough to motivate people to
buy into projects that do not address their needs.

The type of participation is very critical in CBNRpfojects. Table 114 shows the
typology of participation in a CBRNM project, dewpkd by Agarwal (2001).

Table 114. Typology of participation

Form/level of participation Characteristic features
Nominal participation Membership in the group
Passive participation Being informed with decisions (post facto), or attending meetings and listening in on decision-
making, without speaking up.
Consultative participation Being asked an opinion in specific matters, without guarantee of influencing decisions
Activity-specific participation ~ Being asked to (or volunteering to) undertake specific tasks
Active participation Expressing opinions, whether or not solicited, or taking initiatives of other sorts
Interactive (empowering) Having voice and influence in the group’s decisions
participation

The discourses of accountability and motivatiorth®y different stakeholders are
critically linked to the type of participation peiged in operation. When people feel like they
are not empowered at all, but only reduced to ¢theto always comply, there is not going to be
any motivation for them to remain in that posititinys, the best alternative is for them to quit
the project (cases in the abandoned activitiesiimG-MA case study).

The third mechanism that community forestry is saggl to use is the devolvement of power
and authority (empowerment). This point is very muglated to the level of participation and
the two-way flow of knowledge between community axgerts. Empowerment consists of
providing local communities the tools they needdquire more power and improve their stand
against petty actors. Of the four cases reviewedhroject provided the full tools to permit the
community to acquire their full range of empowermee., active participation, inclusion of the

community starting from the identification of theoplems and the formulation of the objectives,
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and providing them the possibility to learn fronddan share their knowledge with the experts.
The lack of empowerment resulted in the fact theal people found it difficult to voice their
concerns about environment and sustainability (gihe power relations) in the planner-
centered participation process. They were onlyrga@assive participation role, or at most,
consultative participation.

Another point, still related to one of the prindipgechanisms governing CBNRM is the
two-way flow of knowledge. One of the main objeeswof CBNRM is the valuation of local
knowledge about the environment and the manageofiettural resources, and at the same
time, transferring ecological and scientific knodgde to the community. In the case of KWCS,
none of those were tangibles (Kellert et al. 20003all of our cases, the transfer of knowledge
was only in one way: from the experts to the comityuin theory, given the “wicked” nature of
the problem, CBRNM projects should use the largessible array of knowledge in order to
tackle the problems; but in practice, the tenddraybeen to educate and bring communities in
compliance with the scientific advice of the expefiraditional community knowledge and
scientific knowledge are supposed to be complemgiatad not mutually exclusive. Adopting
approaches such as those we had here restrigistiatial of the problem solving that could
have been attained in using both types of knowleddglee same time: for example, in the
Kenyan case, the traditional knowledge of the Miaalsaut grazing livestock and wildlife
movements was not taken into account in the projestlting in a loss of valuable information
for the sustainability of the project. The use ofmenunity knowledge is one way for the
community to have a say in the decision makingwadld have increased communities’
adoption of the project.

Another major point is the matter of trust. Trissaifundamental criterion in the success
or failure of a project. We can take two of theesaere: the first is the Gambian case, in which
the community trusts the government that they aneadly going to be provided ownership of
the resources, and the other case is the Botsvemaa i0n which the communities already have a
negative attitude toward any government-drivengubjWe can clearly see that in both cases,
the project was planner-driven, and that the ptigebjectives were not quite the same as the
community’s. The case where there was trust predenbre positive results than the other one.

Last but not least important point related to tbeecof CBNRM is equity. Equity has two
components: procedural and distributive equity (B1p1986). Procedural equity is about giving
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the community /community members the same changdécmts to attain their goals through the
given project. The process is the most importampes not matter even if the distribution of
outcomes is not equal as long as everybody isaleaqually in the process (i.e., everybody is
given the same chance of undertaking activitie= the ones who worked on difficult or time
consuming activities get more outcome than those wrked on easy tasks). On the other
hand, distributive equity refers to the distributiof the outcomes in equal share for each
member of the community, disregarding the amoumtv#stment of any kind (labor, financial,
time, etc.). In all of our cases, procedural eqgisitiacking because all of the tasks were already
more or less imposed by the planners. However,ave two cases that present distributive
equity and two others that do not. It is very datiécto favor one or the other of those two kinds
of equity, logically, and based on the fact staadier that a community is not homogeneous,
we would tend to say that procedural equity shdadbetter than distributive equity because it
would be unfair to share the benefits equally wtenamount of investment was not equal. On
the other hand, if we favor procedural equity, ttaksng distributive equity off the table, there is
a big risk that all the benefits will just go irttee hands of few individuals in the community,
like in the Kenyan case.

Other points we can derive from these cases, iedld fact that there is no standard
CBNRM recipe that can fit all communities (Folkeakt2002). There was a marked lack of
recognition of the diversity of local resource asel resource users, and of the complexity of
livelihood strategies based on natural resourcéscal environments which are highly variable
Twyman (2000). This variability was either acrossnenunities or temporally within the same
community. Though most of the communities are usigigculture and livestock as main source
of livelihood, there is a difference across comrtiasi Indeed, each community has its own
traditions, culture, livelihood, social structuredamore. We can see for instance the big
difference from the two communities in the Tanzargase, whose main livelihood was the
production of high-value cash crops such as cardaniais situation is much different from the
communities in the Botswana case in which communigjihood was based on hunting and
gathering, followed by subsistence agriculturegsiock production and labor on white-owned
farm).

We can also mention the other dimension that uaiceyt brought into the field of natural

resources management. In the case studies we f@eddere, we can cite the uncertainty of the
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eventual success of the alternatives to the pramuof cardamom, the uncertainty of whether
the CFMA approach is going to produce a sustainaisleome, and the uncertainty about the
real willingness of the local people to get invalvato the project in Botswana. Moreover, as
Carlsson (2000) found, the community itself is a@bhesive entity; it is elusive, changing,
having different interests, and social structut@shon-cohesiveness is present either in space
or in time: in our case studies we can cite thesBaha and Basarwa, nomadic Maasai and
settled farmers, etc. For this reason, researtiker®strom (1990) recommend focusing more
on local institutions and not on communities. Stggiad that institutions are humanly devised
constraints that structure human interactions, nugdef formal constraints (rules, laws),
informal constraints (norms of behavior, self-impd€odes of conduct, etc.). Berkes and Folke
(1998) and Berkes (2003) worked on the dynamidbade institutions, their renewal, their
learning and adaptation, and ability to deal whhrmge. The idea here is to minimize the
uncertainty in the CBNRM, one way to do that ih&wve at least a stable structure to deal with,
such as the institutions developed by the committembers. A consequence of those
uncertainties is that CBRNM projects face what Ligd{(2001) defines as wicked problems,
which are problems that are not static, cannot laayedefinitive formulation, and cannot be
separated from issues of values, equity and spsacte.

All of this leads us up to the conclusion that &ethanagement of natural resources
requires complex adaptive systems in which humareses are necessarily an integral part.
Kates et al. (2001) said that there is no onefgizall solution in sustainability science; it
requires place-based models because understahdimymamic interaction between nature and
society. Tsing et al. (1999) also argued that gdized models of CBNRM cannot be inserted
into specific contexts without attention to thetbrg and politics of implementation, as well as
the differing characteristics of local environments

It is obvious from the case studies presented thettethe theoretical framework and the
practice of CBNRM present a discrepancy in almestgaspect of the mechanisms that
CBNRM is supposed to implement. One of the reasimatscould explain that fact is time
constraint: most of African Forestry Services domave the means to fund their own activities,
they do not have sufficient number of personnel,material means. Also, most of them rely on

foreign funding to function (case of Gambia). Danalso have their own objectives that they are
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seeking and require those governmental institutioragtain. Most of the time, the primary
objective is conservation, and secondarily econataielopment of the community. Also, the
objectives in question, or at least tangible pregyrdave to be attained in a relatively short term
(rarely exceeding five years). As a consequencegrmgment personnel and project workers
cannot afford the time for lengthy discussions amdngements with local communities before
setting up the project and beginning to work. @t reason, all activities, or alternatives that
could not be assessed within the timeframe wereginen priority, whether they could
contribute to a more sustainable use of the resesuc not. Stocking and Perkin (1992)
acknowledged that components that require chamgisnking and behavior receive relatively
less attention, despite their crucial importancprigect sustainability unless they embrace
people’s core values.

In the Tanzanian case, the “hit or miss” approaeh, {rying numerous activities) was
used. Perhaps it would be better to concentragesmaller number of clearly defined activities
that would be much easier to manage. Additiondtig,evaluation of the viability and cost-
benefit at the household level of introduced teghas should be emphasized.

In the Gambian case, participation in the CFMA cacts involved costly trade-offs, for
a given community to be granted the sovereignipamage their forests, its members had to
perform a large array of required tasks with tlogn means (or just marginal help from the
forest service); the result is a substantial castrg) for the Forestry Service/GGFP. In other
words, the Forestry Service/GGFP imposed the fdrpadicipation, structure and institution
that community members had to have, CFMA contrdefmned management criteria so tightly
that very little initiative remained at the localkl; and communities were forced to assume
certain costs of management. As mentioned eattierdanger here is about what is going to
happen after the community gets the ownershipeaif tlesource.

In the Kenyan case, there must have been an impadanmunication flaw between the
KWS and the local communities and/or between theagament committee and simple
committee members if most residents ended up thgnthiat KWCS was a means for exclusively
pursuing social economic development, leading ¢orélverse effect of what was expected, that
is, an increased pressure to exploit natural ressuhrough fueling expectations and facilitating
access to the very resources. Thus, communicatials® a very important tool to consider in the

implementation of a CBNRM project. Indeed, diffearetakeholders may perceive the same fact
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differently, so there is nothing else than good eamication to bring them all on the same page
to avoid the issue of inflated expectation.

Understanding natural resources management anddawelopment involves both
serious empirical work at the local level and aeavitamework of analysis capable of dealing
with the complexities of administrative practiceslavays in which policies and programs are
“internalized” by the various people connected witem. (Arce et al.1994).

The CBNRM in Botswana aimed to be more inclusitheathan exclusive, but the
power relations were not even, thus, local peogeeweluctant to refute government help for
fear of losing the benefits that they may get,wete powerless to actually change the way in
which that help was directed to suit their needsenfdwyman, 2000). Community
empowerment is a sine qua none condition for ticeess (sustainability) of any natural resource
management project. And for effective participatipeople need to be involved from the start of
projects when priorities and objectives are idesdifand set (and at times and in ways suitable to
different members of the community or group). lbrdy then that projects can be locally

relevant as well as locally owned, and later, lstasnable.
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Conclusion

This section of the study was an attempt to analyzeheoretical foundation, as well as
the implementation of CBNRM in Africa. It showedatha discrepancy exists between the
theories and the practice of CBNRM. This discrepamas caused mainly by: first a restricted
time frame in the field of natural resources mamnagy& (five years or less); and second, the
variability in nature and in community; no commuyrig exactly identical to another, so is the
case of resources; thus, every CBNRM program hhbs tailored to the reality of the
community and its environment. Since most CBNRMqxts have a dual objective, depending
on how convergent the project’s primary objectine ¢he local community’s objective are, the
use of CBNRM can facilitate or constrain the susdhility of natural resources (Becker and
Ostrom, 1995). All those require time, which wenthis the biggest issue here; as Berkes (2002)
emphasized by saying that institution buildinghet tommunity level may take up to ten years
for simple, local level, somewhat autonomous ingths. Though not many positive results are
known so far in Africa, we think CBNRM can grealiglp alleviate poverty and solve
conservation issues at the same time. Also, walcseg throughout the paper, in reality, the
process used for implementing the CBNRMs effecyivelnforced central control over
“community resources” (Schroeder, 1999), illustlaby the Tanzanian and the Gambian cases
mainly. In brief, we think that the question we glibask is not whether CBNRM programs
work or not, instead, we should ask: is the pragectcerned with empowerment or compliance,

participation or dictation, and is it looking farsainability or short term-results?

This section about CBNRM was included in this sttalgontrast the two socio-
economic, cultural, and ecological contexts of ansible forest management (SFM) in the US,
and in Africa. In both contexts, the ultimate goahained the same: “ensuring that the
ecosystem provides its fair share of values, neithéairly exploiting, nor depriving themselves
of certain values to the detriment or benefit adgle in another place or time” (Oliver, 2003;
p:9). On the one hand, several key factors, su¢hnastenure (private/public), equity
(distributive and procedural), participation, assb#ity for technical or financial assistance, and

power devolution were totally different in both Wwas. Nevertheless, we could identify several
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points in common for both the US and Africa for @nirsg the adoption of SFM practices: the
uniqueness of each case; trust, notion of outodé&al, uncertainty, and social pressure.

The first point we found in this study was that flee reaching the ultimate objective of
SFM, there is no one-size-fits-all approach thatdde applied to all NIPF owners in the US, or
all local communities in Africa. Approaches tow&HEM have to be tailored to the individual/
community’ s objectives, values, culture, resouressin order to be successful.

We found in the first section of the study thastrwas a factor on which depend an
individual’s motivation to process the informatibe/she gets from the source (ELM theory).
Without trusting the information provider, an NIB#wner would not be tempted to adopt a given
behavior; the same thing happened in the CBNRMegysh the Botswana case; local
communities did not trust the government and tlaltevas a non-adoption of the suggested
SFM practices.

Related to the previous point is the notion of mi&gontrol: we found during our study
about NIPF in Virginia that one of deterrent reastor NIPF owners to adopt practices such as
conservation easements was the fact that doingasqerceived as an outside control on their
land. It would prevent their flexibility in doing lat they want to on their own land for several
years. Likewise, the planner-centered approach usétee CBNRM cases was most of the times
considered invasive by the local communities botesit is most of the times imposed by the
government officials, they do not have any choigedomply. Which might become a very big
issue in the future because the ultimate goal & &+to have responsible people, not just
people complying with regulations (implicit or eiqil); behavior adopted just for compliance
with regulations will ultimately not last.

Uncertainty was what we described as “perceivec@wenal control” in the NIPF in
Virginia section of the study; we found that tooachwncertainty would deter a NIPF owner
from adopting a behavior. A parallel fact applieste CBNRM communities because more
sustainable alternative systems (to replace tlestrdctive agricultural practice) such as
agroforestry are not expected to provide tangiblgtive outcomes before at least a decade, if at
all. This was also a deterrent factor for local camities in Africa.

Social pressure was mentioned in the NIPF ownéuslysto be an important factor for an
individual's decision making; in the CBNRM studpcsal pressure was even more important

because not a single individual could do anythivag tontradicts the community’s values and
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norms and goals. Thus, any SFM practice suggebasrio take into account the community’s
values and norms.

Although this study provided new insights into d@té&eunderstanding of NIPF owners
and communities in Africa behavior toward SFM piced, it has several limitations: one of the
most important limitations consists of not considgthe non-response bias; our however,
demographics characteristics of respondents franteit mailing wave were not too different
from that of the whole sample (Appendix Q); assugrtirat NIPF owners who replied to that last
wave of mailings are similar to those who did restpond, we can say that non-response bias is
not very important. Another limitation of the studias the fact of considering all practices as
equally important while some practices are actualbye important than others. Finally, it is
important to mention that not all CBNRM programdAinica were failures, the four cases
considered in this study only illustrate easierdiserepancy between how well some programs

can be on paper but it might be more complicatacthfdlement it on the field.
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Department of Forestry

% VirginiaTeCh 313 Cheatham Hall (0324)

College of Natural Resorces Blacksburg, Virginia 24061
E-mail: mamiaina@vt.edu

August 29' 2006.

Appendix A: Advance letter used for the pretest ofthe questionnaire

Dear Mr. X,

You have been randomly selected from the VirgiraeeBt Landowner Update
subscribers’ list to take part in a survey desigteeldelp us increase understanding of the main
motivations (and/or constraints) for non-industpelate forest landowner to practice forestry
on their land.

Your participation in the survey is very importaotus. So when you receive the
guestionnaire in the mail (within one week or sopf Virginia Tech, please fill it out and return
it as soon as possible.

This research is sponsored by the Department adgrat Virginia Tech and the
Virginia Forest Landowner Education program. Thauhes of this study will be used to help
future educational programs to address the needsreindustrial private forest landowners in

Virginia, such as yourself to better manage thariest land.

Thank you for your help.

Sincerely,

Mami Rasamoelina
Graduate research assistant, Department of Forestry

Invent the Future
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[alatalalaYaTaYaVa¥alaVel
Department of Forestry

% VirginiaTeCh 313 Cheatham Hall (0324)

College of Natural Resorces Blacksburg, Virginia 24061
E-mail: mamiaina@vt.edu

September 05, 2006

Appendix B: Cover letter for pretest of questionnare
Dear Virginia Forest Landowner,

Here at Virginia Tech, we have been working witlngifiia forest landowners like you
for many years. Currently we are engaged in a stodigtermine how and why folks like you
choose to practice forestry (or not practice) oaryfand. We are especially interested in the role
of educational programs offered through the Codper&xtension Service, and special
assistance provided by technical foresters.

We have randomly selected your name from our ExtarfService list of forest
landowners in southwest Virginia. Would you be il to participate in our study?

Enclosed is a copy of the questionnaire that iretugluestions about:
» Demographics,

» Information concerning your forest land,

* Your objectives for owning forest land,

* The type of management and practices used on goestflands,

* The relative importance of the technical, finanaatl educational components in
choosing the practices to use on forest lands,

* The issues and constraints in forest management,

Please take the time to complete the questionrfaickit in half, and return it in the
enclosed self-addressed stamped envelope. It vibmnNetry helpful to have your completed
guestionnaire returned to us by September 29, 200&. responses are confidential. No names
or individual information will be released to anyglyo

Feel free to use the last page of the questiont@peovide comments and/or suggestions
to improve the survey.

Thank you so much for your help,

Sincerely yours,

James E. Johnson Mami Rasamoelina
Associate Dean — Outreach Graduate Research Assistant,
Department of Forestry Department of Forestry

Invent the Future
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Appendix C: Pretest Results

1- Do you own forest land in Virginia? 10- People own forest land for many reasons. How important are the following as reasons
IF NO, PLEASE SKIP THE REST OF THE QUESTIONNAIRE AND SEND IT BACK TO US. for why you own forest land in Virginia? MARK ONE BOX FOR EACH ITEM
IF YES, PLEASEE(l;O TO QUESTION 2
Yes . . . Very Somewhat Somewhat Very
I No 35res: Yes: 19 No: 16 Imp important Unimportant Unimp
- To enjoy beauty Or SCENEIY..........ccoviuiririeeeeiiiiiiieeeee s 15 3 0 0
2-  How many acres of forest land do you own in the state of Virginia? - To protect nature and its diverse animal and vegetal species... 12 5 1 1
IF YOU OWN MORE THAN ONE TRACT OF FOREST LAND, PLEASE PROVIDE THE - Forland investment............cccooviiiiiiiiie 2 7 4 3
TOTAL ACREAGE OF ALL YOUR TRACTS COMBINED. -Partofmyhome ..o 10 3 1 3
lownatotal Of ...ooovvvvvvirennene acres of forest land. - Part of my vacation home.............ccoovviiiiiiiiiiiiccie 1 0 1 10
19 res: 5-700 acres (avg 135) - Part of MY farmM.......coeovie s 9 4 2 3
3-  What s the yearly amount of money that you invest on all your forest land? S FOMPrIVACY. ..o 11 4 1 1
linvest$ ..o, per year on my forest land. - To pass land on to my children or other heirs........................ 12 3 1 3
12 res: $0-500 (avg $125) - For cultivation/collection of non timber forest products............ 3 5 2 8
4-  Inwhat year did you first acquire for . For production of energy (firewood, biofuel)....................... 4 8 2 4
Year: ... 18 res: 2- 44 yrs (avg 25 years) For production of sawlogs, pulpwood or other timber products. 0 9 2 4
For hunting or fiShing............cccooeiiiiiii 4 7 1 6
5- For the purpose of this survey, a farm is a place where, in most years, income is - For recreation other than fishing and hunting........................ 9 5 1 2
earned from the sale of crops (other than forest products) or animals. Do you own a -Asretirement fund ... 1 2 6 6
farm that is within one mile of your forest land? - To supplement yearly inCOMe............cccoovvirniiiniicniiiiiiee 0 1 6 8
[ Yes - Other: please specify ..................

[INo 18 res: Yes: 11  No: 7
11- Have you ever leased or collected money (other than from logging) for allowing people

6-  Is your home (primary residence) within one mile of any of your forest lands? to use your forest land?
[ Yes Yes : . )
[ No 19res: Yes: 14 No: 5 I No 19res:Yes:0  No: 19
7- How many months per year do you (or your family members) spend on activities 12-  Since January 2001, how often have you participated in any educational program
related to the care of your forest land? 17 res: 0-12 mths (Avg 1.5 month) (short courses, field tours, seminars, conferences, etc.) related to the management of
.. months per year. your forest land? CHECK ONE
] More than 10 times 19 res:
8- During those months, how many hours per week do you (or your family members) [] six to 10 times Never : 13
spend on activities related to the care of your forest land? ] twice to five times Once: 4
... hours per week. 15 res: 0-20 hrs (Avg 3.5 hours) [] Once o . .
] Never Twice to 5 times: 2

9-  How many people in your household take part in those activities?

... people.
18 res: 0-5 ppl (Avg 1.5)
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13- Since 1997, have any of the following activities occurred on any of the forest land you 17- Related to any of your tracts of forest land, which of the following applies to you?
own in Virginia? CHECK ALL THAT APPLY CHECK ONE

] Prepared land for new trees (site preparation) 4
[] Planted trees 6 ] I have a written management plan that | am following (implementing). 5
[] Reduced fire hazard 3 1 I have a written management plan that | don't use 4
] Applied herbicides, pesticides, or fertilizers 6 1 1'am currently developing a written management plan. 0
] Built or performed maintenance on roads or trails 8 1 I'don't have a plan but | am interested in having one. 2
[ Wildiife habitat/fisheries improvement projects 8 ] Idon’t have a written management plan and | am not interested in having one. 7
[] Posted land to restrict public access 9
] Conducted a boundary line survey 3 18- If you do not have a written management plan, could you give a reason? CHECK ALL
] Putup gates 7 THAT APPLY
1 None of the above 2
[ I never thought about it
14-  Professional help is any kind of help received from an expert in one specific field. [ Itis too expensive
Since 1997, have you used any professional help for managing any of your forest [ Itis not necessary for managing my forest land
land? ] I'don’t own enough land to worry about managing it

[ Yes ) . . ] Ido not have the knowledge to develop it
I No 19res:ves:8  No:ll [ 1 will have one, but it is not my priority yet
IF YES, GO TO THE NEXT QUESTION, IF NO, GO TO QUESTION 17 [] I'don’t spend enough time on my land to keep up with managing it
] Other (please SPecify) ......c.cocvvevev...

O oW phoON

15- What type of professional help did you receive ? CHECK ALL THAT APPLY

] Woodland management plan 6 19- Have trees ever been harvested from any of your forest land, for other purposes than
[] Wildlife management plan 1 use for your personal firewood ?
] Timber sales and harvesting planning (timber marketing, sales assistance, etc.) 1
[ Forest stand management (silviculture techniques) 3 [ Yes 19res:Yes:9 No:10
] Reforestation and planting 1 I No
[] Recreation and aesthetic planning (hunting leases, recreation and conservation 1 IF YES, GO TO THE NEXT QUESTION, IF NO, GO TO QUESTION 25
easements, etc.)
[] Taxes and estate planning 0 20- Why were trees harvested or removed? CHECK ALL THAT APPLY
[] Cost share program assistance 1 [] To achieve objectives in my management plan 1
[] Other (please specify) ............... 0 [] Trees were mature 6
] To clear land for conversion to another use 0
16- If you responded “Yes” to question 14, from whom did you receive professional help? [] Needed the money 2
CHECK ALL THAT APPLY [ Price was right 2
] Private consulting forester 5 1 To improve hunting opportunities 0
[ Private consulting wildlife specialist 0 ] To improve scenic and recreational opportunities 0
[] Virginia Department Of Forestry (forester) 4 ] To remove trees damaged by natural catastrophe 6
[] Extension agent 1 ] To improve quality of remaining trees 5
] Virginia Department of Game and Inland Fisheries (biologist) 0 [1 To allow for creation of a new, young forest 4
[] Forest industry landowner assistance program 0 [] Other (please SPecify) ......cocovev...... 1
[] Certified public accountant 0
[ Lawyer 0
[ Logging firm or timber buyer 1
[] Other: (please Specify) ...c.coovee.... 0
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21- During the most recent harvest, did you (or a professional forester) mark the trees prior 27- Cost-share programs provide landowners with money to help plant trees or manage

to harvest? their forest land. Since 1997, have you received any support for using a cost-share
program to help manage your forest?
[ Yes ) ) . [ Yes . . .
I No 8res:Yes:4 No:4 I No 18 res: Yes:2 No: 16

IF YES, GO TO THE NEXT QUESTION, IF NO, SKIP TO QUESTION 30.
22-  Prior to the most recent harvest, did you (or a professional forester) estimate the

volume of timber products you were going to sell? 28- Since 1997, what is the approximate yearly amount of support that you received for
using a state or federal sponsored cost-share program to help manage your forest
1 Yes 8 res: Yes: 2 No: 6 land? 1 res: $5000 once (not per year)
I No $ i, per year
23- During the most recent harvest, did you have a written contract for timber selling? 29-  Which of the following cost-share programs have you ever used for any of your forest
land? CHECK ALL THAT APPLY
[1Yes [] Reforestation of timberlands (RT) 1
I No 8res:Yes:2 No:6 ] Environmental quality incentives program (EQIP) 0
] Forest land enhancement program (FLEP) 0
24- Which of the following types of harvesting practices have you ever used when [ Virginia agricultural BMP cost share program 0
harvesting your forest land in Virginia? CHECK ALL THAT APPLY [ Virginia BMP tax credit program 0
] Nutrient management equipment tax credit program 0
[] Remove all of the trees in a large area (more than 2 acres) at one time. 2 ] Conservation reserve program (CRP) 0
] Harvesting small group of trees where the groups are 2 acres or less. 1 ] Conservation reserve enhancement program (CREP) 1
] Most of the trees in an area are harvested but a few selected by a foresterare 0 ] Forestry incentives program (FIP) 0
left to provide a seed source ] Wildlife habitat incentives program (WHIP) 0
[ Individual trees, very old or sick trees mainly of various sizes, dispersed 2 ] Partners for fish and wildlife (PFW) 0
throughout the forest, are selected for harvest. ] Wetlands reserve program (WRP) 0
[ Alltrees of at least a certain diameter are removed (please specify................ 1
inches diameter) 30- Conservation easements are legally binding agreements that sometimes result in
[ Logger chooses which trees to cut 3 payments to owners) that restrict land from being used for certain, designated
purposes, such as development. Is there a conservation easement on any of the forest
25- Are you aware of Virginia Best Management Practices for foresters? land thatyou o 13 res: Yes: 4 No: 14
Yes
L] ves 17res: Yes:5  No: 12 [1No
[INo IF YES, GO TO THE NEXT QUESTION; IF NO, GO TO QUESTION 32.
IF YES, GO TO THE NEXT QUESTION, IF NO, GO TO QUESTION 27 31- What types of activities are restricted? CHECK ALL THAT APPLY
26- Do you use those practices on your forest land? ] Conversion of forest land to another land use 0
] Splitting of forest land into smaller land holdings 4
[ Yes : . ) [] Harvesting of trees 0
[INo Sresives:4  No:l [] Building houses or other structures 4
[] Building roads 3
] Other (please SPeCify) ......cococvvevee... 0
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32- Have you used any of the following practices in managing any of your forest land? 35- Since 1997, have you received any information and/or advice about managing your

CHECK ALL THAT APPLY forest land?
[ Yes : . :
[ Thinning trees 4 C1 No 19res: Yes: 10 No: 9
] Pruning trees 4 IF YES, GO TO THE NEXT QUESTION; IF NO, GO TO QUESTION 37
[ Prescribed burning 1
] Use of fire lanes 0 36- If yes, check all sources of information you used so far from the following list
[1 Herbicide application 5
[ Planting trees 6 [ Virginia department of forestry 5
[ Fertilizing trees 1 ] Extension forester or other university employee 3
[1 Controlling exotic species 5 [] Private consultant, such as a forester or a biologist 4
[ Protecting special places, such as waterfalls, pools and springs 2 ] Aforester from a company that produces forest products 0
[1 Protecting cultural features like old cemeteries 2 [] Logging contractor 2
[ 1 Maintain roads and culverts 8 [] Other forest landowner 1
[ 1 Maintain painted boundary lines 1 ] Neighbors, friends, family 1
[ Other (please Specify) .................. 0 [ Television/radio 0
[1 Magazine, newspaper, newsletter 2
] Conservation/environmental organizations 2
33- Do you use any of your forest land for wildlife management purposes? [ Internet/web 2
[] Other: (please Specify) ...c.cooveee... 0
L] Yes 18 res: Yes:5 No: 13 , ,
I No 37-  There are many different ways to learn about managing forest lands, what to do and
how to do it. How useful would the following ways of learning about managing your
IF YES, GO TO THE NEXT QUESTION; IF NO, GO TO QUESTION 35. forest lands be for you? MARK ONE FOR EACH ITEM.

34- For managing forest land to enhance wildlife habitat management, which of the Very SomewhatSomewhat Not
following practices have you ever used on any of your forest land? CHECK ALL THAT useful  useful notuseful Useful
APPLY - Publications, books or pamphlets..............ccccoevviieiiinnen. 4 2 3

- Newsletters, magazines, or NeWSPaper.............ccceeeeeeeeene
] Management of certain tree species (those providing food for wildlife) 0 - Intermnet/Web........cocviiii
over others. - Conferences, workshops, or videoconferences..................

[ Protection of habitat by creating fire lines

[1 Lowering the amount of fuel by using prescribed burning
] Controlling invasive species (plant as well as animal)
[ Placing nesting boxes

[ Placing food plots

- Video tapes or DVDs for home viewing................ccveennee.
- Television or radio programs............ccceeeeieeeeeiieeesiiieenns
- Visiting other forest lands or field trips...........c.ccooeeeiieeen.
- Short courses with support materials0................cccceeenee.
- Talking with a forester or other natural resource professional
[ Installing ponds or water holes - Talking with other forest land owners...............cccocceenen
[ Protecting special places like springs and pools - Talking with a logging contractor..............cccceeeiiiiiiiinnns
[] Other: (please specify) ... - Membership in a land owner organization.........................
- Other: please specify ...
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19 res:

38- Sometimes people are not able to use their forest land as they want to reach their 41- What is your age? Youngest: 40's
objectives. Below are some issues that may affect your ability to use and/or enjoy your Oldest: 80’s
forest. Please indicate the level of importance of the following issues for reaching your lam............ years old. Average: 65

objectives in managing your forest land. MARK ONE BOX FOR EACH ITEM.

Very Somewhat Som Very 42- What is your level of education?
Imp important Unimp Unimp
- Dealing with endangered species.............cccovveeeiivnennn. 6 7 2 3 [ less than 12t grade 2
-Fear of [aWSUItS. ..........cooiiiiiic 4 3 4 5 ] High school graduate or GED 4
- Regulations that restrict harvests.............cccccvveeeiiinnn, 3 3 7 5 ] Some college education 0
- High property taXes...........ccoovviiiiirieeiiiiiiiiie e 5 4 5 4 ] Associate or technical degree 0
- Not enough financial means to afford management costs 4 3 5 4 [] Bachelor’s degree 6
- Development of nearby lands................cccoeeeeviineenn. 5 4 4 5 [] Graduate degree 7
- Trespassing and/or poaching..............cccovveeviieeeeennns. 6 6 2 3
- People stealing my trees.........cccceeveiviiiiveieeeeiiiiiiineee 6 2 4 6 43- What is your primary source of income?
- Not enough time to allocate to forest management tasks.. 4 7 4 3 ] Non-land related employment 7
- Not enough labor to allocate to forest management tasks. 4 4 4 5 ] Not applicable (retired) 8
- Too small acreage of forestland .............cccccovvvveennnnn, 3 2 8 5 ] Farming 3
= POOT SOl 0 7 6 5 [] Timber harvest 0
- Damage or noise from motorized vehicles..................... 1 2 8 7 [] Other: (please SPecify) ooooveveiieriieiereriieene, 1
- Misuse of forest land, such as a vandalism or dumping.... 3 2 6 5
- Keeping land intact for my children or other heirs............ 7 3 2 1 44- What is your household’s annual income?
- Other: please specify ..
[ less than $25,000 1
39- How important are each of the following sources of information in making decisions for ] $25,000 to $49,999 4
managing your forest land? CHECK ONE BOX FOR EACH COMPONENT. ] $50,000 to $99,999 6
] $100,000 to $199,999 3
Very Somewhat Som Very ] $200,000 or more 1
Imp important Unimp Unimp
- Technical assistance (like direct help from a forester) 3 10 1
- Financial assistance (including cost-share programs) 3 4 6 3 45- What percent of your total income is earned with any activities related to your forest
- Short courses and other forms of educational programs 2 3 8 3 land?
- Other: please SpeCify ......oceveeeieveeennnen.. Approximately, _......... % of my total income is from my forest land.
40-  Which of the following categories best describes you? CHECK ONE. 18 res: min: 2%; max: 10% (Avg: 1%)
OPTIONAL: We are interested in learning more about your answers to the items in this
L] Ilike to experiment with new ideas and be the first to try something new. 4 questionnaire. If you would be willing to participate later this fall in a discussion during a short
] 1'am willing to try new things but don't like to be the first 2 evening meeting, please write your phone number here: () .oceieicieieieieieieieneeen. This is
L] I'usually wait until something is tried by others and found to be useful 6 NOT a request for telephone solicitation purposes. Your phone number will not be shared with
before | adopt it. anyone.
[ I will adopt new things mainly when they are in common use by others. 2
] I'am reluctant to try new things and prefer to hold on to traditional ideas 2 Thank you so much for your help

and products even if something better comes along.
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Appendix D: Focus group agenda

I- Introduction
a- Welcome and brief introduction of all partianpst Name, landowner/not landowner in
Virginia.
b- Meeting purpose
- Overview of the research purpose: Understand &rmdwwhy NIPFL adopt or do
not adopt forestry practices
- Pilot test purpose: test the questionnaire,

- Focus group purpose: get more input from respotsde order to finalize the
questionnaire for the survey.

lI- Presentation of the results from the pilot test

Brief presentation and statistics from the piéstt handouts and/or some powerpoint
slides. (acreage, participation in educational pog written management plan, use of
professional help in managing land, etc.)

lll- Topic areas and discussion questions

a- How did you interpret question 1 (Do you own angegi land in Virginia?). Could it
be confusing?

b- About question 3 (yearly $ invested on forest land)

IV- presentation and format of the questionnaire
- How long did it take you to fill the questionraiout?
- How do you find its length? Any suggestions?
- How do you find the font used?
- What about spacing? Do we need more blank spaces
- Is the format appropriate as it is (legal papswklet)? Any suggestions
- Any other remarks, comments or suggestions?
IV- Closing:
Thanks and signup sheet for contact and partioipat
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L] ] ]
I-[[[Iﬂﬂ Department of Forestry
Ll VirginiaTech
College of Natural Resources Blacksburg, Virginia 24061
E-mail: mamiaina@vt.edu

April 21, 2007
Appendix E: Cover letter for the actual survey

Dear Virginia Forest Landowner,

As a forest landowner, you play a critical roletaursng Virginia’s forests, and the many
benefits forests provide. Virginia Tech has beenkimg with forest landowners for many years.
In order to better serve you, we need to learn ariyhow you manage your forest, as well as
learn about your interests and expectations ohtimeerous programs we offer. In order to
advise local, state, and federal programs, we teeadderstand how these programs and polices

affect you and your ability to sustain your forest.

We selected your name from our Extension Servateofiforest landowners as someone
we needed to contact. Please complete and rdteranclosed questionnaire as soon as possible

in the stamped envelope that is provided. Thetuenaire asks you about:
* Your goals for owning forest land,
* How you manage your forest land,
* Your informational needs,
» Factors limiting your ability to manage your foréstachieve your goals,
» Demographics.

Your responses will be anonymous and confidenfiad.will NOT share your name with
anyone and we will not associate your name withddrifie information you provide. So please

be honest and feel free to be critical.

We will share the results of this survey with re@et/policy makers and summarize them
in theVirginia Landowner Update, which you already receive. Thank you for youipheith

this important task.

Sincerely yours,

Dr. Bruce Hull Mami Rasamoelina
Professor Graduate Research Assistant,
Department of Forestry Department of Forestry

Invent the Future
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Appendix F: Reminder card

May 16, 2007

Dear forest landowner,

About a month ago, we sent you a questionnaire about
Virginia forest landowners called “2007 Survey of Virginia
Forest Landowners.™ We selected your name from a list of
forest landowners we really need to contact.

We very much need your questionnaire retumed If the
results are to accurately represent the population of Virginia
forest landowners.

If you did not receive the questionnaire, or got it misplaced,
please call me at (640)-200-3588 or send an e-mail at
mamiaina@vt edu and | will get another one in the mail to
you immediately.

Sincerely,
Mami Rasamoelina
Virginia Tech, Department of Forestry

Respondent’s address
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ﬂﬂlﬂﬂ v 1 1 1 Department of Forestry
L° 72 lrglnlaTeCh 228 Cheatham Hall (0324)
College of Natural Resources Blacksburg, Virginia 24061

June 05, 2007

Appendix G: Final reminder (sent with the second stvey booklet)

Dear Virginia Forest Landowner,
Several weeks ago we sent you some questions gboutorest land and your needs for

forest management advice. Our records indicateythhahave not yet returned your answers.
Many people have already returned the completedtgumaire to us, and we want to make sure

you have an opportunity to reply so that our restdpresent your concerns.

You may have misplaced the first copy of the questaire that you received originally.
Enclosed with this letter is another copy, withostage-paid return envelope for your
convenience. If you have already returned the gquastire to us, please disregard this letter and

accept our thanks for your help.

In order to better serve you and help sustain ¥iegs forests, we need to learn why and
how you manage your forest, as well as learn apowurt interests and expectations of the
numerous programs we offer. Your responses witdrgidential. We will NOT share your
name with anyone and we will not associate yourenaith any of the information you provide.

So please be honest and feel free to be critical.

We will share the results of this survey with re@et/policy makers and summarize them
in theVirginia Landowner Update, which you already receive. Thank you for youipheith

this important task.

If our records are incorrect and you did not oww fmest land in Virginia at any time

during the last 10 yearsr if for any other reason, you do not wish tatiggatein this study,

please write the reason on the back of the questiomand return it to us in the enclosed

postage-paid envelope. We will remove your nammnfooir mailing list.

Sincerely yours,

Dr. Bruce Hull Mami Rasamoelina

Professor Graduate Research Assistant,
Department of Forestry Department of Forestry
hullrb@vt.edu mamiaina@vt.edu

Invent the Future
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Appendix H: Final Questionnaire

2007 SURVEY OF VIRGINIA
FOREST LANDOWNERS

I VirginiaTech
College of Natural Resources

Department of Forestry
Cheatham Hall (0324)
Blacksburg, Virginia 24061
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FOR THE PURPOSE OF THIS SURVEY, WE CONSIDER “FOREST LAND” TO BE ANY LAND WITH TREES, OF AT
LEAST 2 ACRES OF AREA, WITH OR WITHOUT MARKETABLE TIMBER, AND WHETHER OR NOT IT IS (WAS)
ALSO GRAZED. ALL QUESTIONS APPLY TO ANY FOREST LAND YOU CURRENTLY OWN AND/OR LAND YOU
OWNED AT ANY TIME IN THE LAST 10 YEARS (SINCE JANUARY 1997) IN THE COMMONWEALTH OF VIRGINIA.

Section 1: The forest land
1- al Have you owned any forest land in Virginia at any time in the last 10 years (since January 1997)?
[ Yes
O No
IF YOU DID NOT OWN ANY FOREST LAND AT ANY TIME IN THE PAST 10 YEARS, PLEASE SKIP TO
SECTION 4 OF THE QUESTIONNAIRE.

b/ How many acres of forest land do (did) you own?
| own (owned) acres of forest land (total acres of all parcels owned).

¢/ How many different tracts of forest land did (do) you own? | own (owned) tracts of forest land.

2-  If you own (owned) any forest land at any time in the past 10 years, PLEASE COMPLETE PARTS a/ and b/
BELOW:

al What year did you first acquire forest land? b/ What year did you last own forest land?
Year: Year:

3-  For the purpose of this survey, a farm is a place where, in most years, income is earned from the sale of crops
(other than forest products) or animals. Do (did) you own a farm that is (was) within one mile of your forest land?

[ I did (do) not own a farm.
[1 1 did (do) own a farm that is part of the same property as my forest land.
[1 1 did (do) own a farm that is (was) approximately miles from my nearest forest land.

4-  Please check ONE of the two following statements?
[1 My home (primary residence) is/iwas part of the same property as one of my forest land.
[1 My home (primary residence) is/was miles from my nearest forest land.

5-  al Please fill out the following table in order to estimate the labor used in the management of your forest land.

season Winter Spring  Summer  Fall
Check ALL columns corresponding to the seasons when you are
(were) conducting any activities related to the management of your (| (| (| (|

forest land (e.g. thinning, maintaining roads, prescribed burning, etc)

How many WEEKS per season were/are those activities conducted on
your land?

On average, how many days did residents of your household
participate in the activities listed above?

On average how many people from outside your household did/are
you hiring for those activities? (average number of people per week
per season).

On average, how many hours per week per person are allocated to
those activities?

b/ Do (did) you participate in those activities yourself?
[ Yes
I No

6-  People own forest land for many reasons. How important are (were) the following as reasons for why you
own forest land? MARK ONE BOX FOR EACH ITEM (n/a = not applicable)

Very Somewhat  Somewhat Very
Important ~ important  Unimport  Unimport ~ n/

[

- For recreation other than fishing and hunting......
- As retirement fund

- To supplement yearly income.....................

- To have a healthy lifestyle
- Other: please SPeCify ........cccveviviiiiiiiiiiieeneen,

- To enjoy beauty o SCENENY..........ovrrrrerrerrerenenn. O O O O O
- To protect nature and its diverse animal and plant O O O O O
species...
- For land investment (real estate) O O O O O
-Partof myhome ........c....ccocoo...... O O O O O
- Part of my vacation hOme...............coeevvrvririnnnns O O O O O
-Partof my farm...........cccoovevemeiieieisennns O O O O O
~FOF PHIVACY ..o O O O O O
- To pass land on to my children or other heirs......... O O O O O
- For cultivation/collection of non timber forest products [ [ O O O
- For production of energy (firewood, biofuel) O O O O O
- For production of sawlogs, pulpwood or other timber O O O O O
products
- For hunting or fishing................cccevv... O O O O O
O O O O O
O O O O O
O O O O O
O O O O O
O O O O O

Section 2: Activities related to the management of forest land at the time you owned forest land

In this survey, “professional help” includes any kind of help received from an expert related to woodland
management, wildlife management, or timber harvesting and marketing.

7-  al Since 1997, have you ever used any professional help for managing any of your forest land?

[ Yes
[ No
IF YES, PLEASE COMPLETE PARTS b/ and ¢/ BELOW; IF NO, PLEASE SKIP TO QUESTION 8

b/ From whom did you receive professional help? CHECK ALL THAT APPLY
[1 Private consulting forester [ Extension agent
[ Private consulting wildlife specialist [ Certified public accountant
[1 Virginia Department Of Forestry (forester) [1 Lawyer

[ Virginia Department of Game and Inland Fisheries (biologist) ~ [] Logging firm or timber buyer
[J Forest industry landowner assistance program [ Other: (please specify) ............
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c/ What type of professional help did you receive? CHECK ALL THAT APPLY

[J Woodland management plan

[ Wildlife management plan

[ Timber sales and harvesting planning (timber marketing, sales assistance, etc)
[ Fire wise or fire safe landscape management

[ Forest health, invasive species, or insect management

[ Real estate investment

[J Non-timber business assistance (mushrooms, hunt lease, etc)

[ Forest stand management (silviculture techniques)

[ Reforestation and planting

[ Recreation and aesthetic planning (hunting leases, recreation and conservation easements, etc)
[ Taxes and estate planning

[ Cost share program assistance

[ Other (please SPECify) ovoevvreeeieiiiiiieieiiaieii,

Related to any of your forest land, which of the following applies (applied) to you? CHECK ONE

[ I have a written management plan that | am following (implementing).

[J I have a written management plan and | am somewhat following it (not following it fully)
[ I have a written management plan that | don't use.

[ I'am currently developing a written management plan.

[ I'don't have a plan but | am interested in having one.

[ I'don't have a written management plan and | am not interested in having one.

If you do (did) not have a written management plan, could you please give the reasons? CHECK ALL THAT
APPLY

[ I never thought about it.

[ Itis too expensive.

[ I prefer doing something else with the amount of money that its implementation would require.
[ I cannot afford the cost of implementing it fully.

[ Itis not necessary for managing my forest land; | manage my land in a traditional way.
[ I'don’t own enough land to worry about managing it.

[J I 'do not have the knowledge to develop it.

[ I will have one, but it is not my priority yet.

[ I'don't spend enough time on my land to keep up with managing it.

[J I'am not physically able to implement it.

[ I have the expertise to manage my forest land without using a written management plan.

b/ Why were trees harvested or removed? CHECK ALL THAT APPLY
[1 To achieve objectives in my management plan
[ Trees were mature
[J To generate money for an emergency (e.g. health-related emergency, etc)
[1 To generate a regular flow of income
[J To obtain products for personal use (firewood, building materials, etc)
[1 To clear land for conversion to another use (e.g. road, building, pasture, etc)
O To minimize risk of wildfire
[ To improve forest health
[ Price was right
[J To improve hunting opportunities
[1 To improve scenery and recreational opportunities
[J To remove trees damaged by natural catastrophe
[ To improve marketability of remaining trees
[1 To allow for creation of a new, young forest
[J Other (please Specify) ..ooveveeerveveeee...

¢/ Related to the most recent harvest on any of your forest land, which of the following practices happened
as part of conducting a timber harvest on your land? Please CHECK ALL THAT APPLY

[J You marked the trees prior to the harvest

[1 You estimated the volume of timber products to sell prior to the harvest

[J You had a written contract for timber selling

[1 A professional forester marked the trees prior to the harvest

[1 A professional forester estimated the volume of timber products to sell prior to the harvest
[T Alogger harvested timber without any written contract

d/ Which of the following types of harvesting practices have you ever used when harvesting on your forest
land?
CHECK ALL THAT APPLY

[1 Remove all of the trees in a large area (more than 2 acres) at one time.

[J Harvesting small group of trees where the groups are 2 acres or less.

[1 Most of the trees in an area are harvested but a few selected by a forester are left to provide a
seed source.

[ Individual trees are selected for harvest, old or sick trees mainly, dispersed throughout the forest.

[1 Alitrees of at least a certain diameter are removed (please specify:............... inches diameter).

[J Logger chooses which trees to cut.

O 1 do not trust foresters or people associated with timber sales. 11- a/ Do (did) you use any of your forest land for wildlife management purposes?
[ Other (please specify) .........

[ Yes
10- al Have trees ever been harvested or removed from any of your forest land in the last 10 years (since 1997)? O No
[ Yes IF YES, PLEASE COMPLETE PART b/ BELOW; IF NO, PLEASE GO TO QUESTION 12

O No
IF YES, PLEASE COMPLETE PARTS b/, ¢/ and d/ BELOW; IF NO, PLEASE GO TO QUESTION 11
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b/ Which of the following practices have you ever used on any of your forest land to manage wildlife habitat?
CHECK ALL THAT APPLY

[J Management of certain tree species: those providing food for wildlife over others.
[1 Protection of habitat by creating fire lines,

[ Controlling invasive species (plant as well as animal)

[1 Placing nesting boxes

[ Placing food plots

[ Installing ponds or water holes

[1 Protecting special places like springs and pools

[0 Remove habitat to discourage certain species (i.e. beaver, deer)

[1 Protect vegetation against damages by noxious species (i.e. beaver, deer)

[ Other: (please specify) ..ooevveee....

12- Since 1997, have any of the following activities occurred on any of the forest land? CHECK ALL THAT APPLY

[1 Prepared land for new trees (site preparation) [ Posted land to restrict public access

[0 Planted trees [J Maintained painted boundary lines

[1 Thinned trees [ Conducted a boundary line survey

[J Pruned trees [ Put up gates

[0 Applied herbicides, pesticides, or fertilizers [ Reduced fire hazard

[1 Controlled exotic species [ Prescribed buming

O Maintained roads and culverts [ Used fire lanes

[1 Built or performed maintenance on roads or trails [ Protected cultural features like cemeteries
[ None of the above [ Other (please specify) .o.cvcvvee....

Best Management Practices (BMPs) are practices chosen to reduce erosion and prevent and/or control pollution
resulting from forestry operations (harvesting), BMPs include activities such as road construction minimizing erosion,
streamside management zones, skid trails, revegetation of disturbed areas, etc.

13- al Given the above definition, are (were) you aware that Virginia Department of Forestry recommends Best
Management Practices for anyone harvesting timber?

[ Yes
[ No

IF YES, PLEASE COMPLETE PART b/ BELOW; IF NO, PLEASE GO TO QUESTION 14
b/ Do (did) you use those practices on your forest land?
[ Yes

[ No
[ 1 do not know

14-  a/ Cost-share programs are programs providing landowners with money to help plant trees or manage
their forest land (a list of the programs is given in question 17-b). Since 1997, have you ever used any
cost-share program to help manage your forest?

[ Yes
I No
IF YES, PLEASE COMPLETE PARTS b/ and ¢/ BELOW; IF NO, PLEASE SKIP TO QUESTION 15.
b/ Which of the following cost-share programs have you ever used for any of your forest land?
CHECK ALL THAT APPLY

[ Reforestation of timberlands (RT) [] Conservation reserve program (CRP)

[ Environmental quality incentives program (EQIP)  [] Conservation reserve enhancement program

[ Forest land enhancement program (FLEP) (CREP)

[ Virginia agricultural BMP cost share program [ Forestry incentives program (FIP)

[ Virginia BMP tax credit program [J Wildlife habitat incentives program (WHIP)

[J Nutrient management equipment tax [ Partners for fish and wildiife (PFW)

credit program [J Wetlands reserve program (WRP)

c/ Since 1997, what is the approximate amount of support that you received for using a state or federal
sponsored cost-share program to help you manage your forest land?
$ i (total amount in the last 10 years).
15-  al Conservation easements are legally binding agreements that sometimes result in payments to

owners that restrict land from being used for certain, designated purposes, such as development. Is
(was) there a conservation easement on any of your forest land?

[ Yes
[ No

IF YES, PLEASE COMPLETE PART b/ BELOW; IF NO, PLEASE GO TO QUESTION 16.
b/ What types of activities are (were) restricted? CHECK ALL THAT APPLY

[J Conversion of forest land to another land use

[ Splitting of forest land into smaller land holdings

[J Harvesting of trees

[ Building houses or other structures

[ Building roads

[ Other (please specify) voveere. i
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Section 3: Sources of information related to forest land management

16- al Since 1997, have you ever received any information and/or advice of any sort about managing your forest land?

[ Yes
[ No
IF YES, PLEASE COMPLETE PARTS b/ and ¢/ BELOW; IF NO, PLEASE GO TO QUESTION 17

b/ What sources of information have you ever used to get information for managing your forest land?

CHECK ALL THAT APPLY.
[1 Virginia Department of Forestry [ Other forest landowner
[J Lawn and garden company [J Neighbors, friends, family
[ Arborist [ Television/radio
[J Extension forester or other university employee [J Magazine, newspaper, newsletter
[J Private consultant, such as a forester or a biologist [J Conservation/environmental organizations
[ Aforester from a company that produces forest products [ Internet/web
[ Local government [ Other: (please specify) .. ...

[1 Logging contractor

¢/ There are many different ways to learn about managing forest lands, what to do and how to do it. How useful
would the following ways of learning about managing your forest lands be for you? MARK ONE BOX FOR
EACH ITEM

Very  Somewhat Somewhat Notuseful — Don't
useful useful not useful atall know

- Publications, books or pamphlets.............ccccocieiiieiiienns
- Newsletters, magazines, or newspaper...

- Internetiweb..........ccooiiiii

- Conferences or videoconferences..................

- Video tapes or DVDs for home viewing...............

- Television or radio programs.....................

- Visiting other forest lands or field rips............

- Attended workshops/short courses with support materials

- Talking with a forester or other natural resource professional
- Talking with other forest land owners......

- Talking with a logging contractor............

- Membership in a land owner organization...

- Other: please SPeCify .....ccveeeieiiiiiiiiiiiiiiiiiiiee

OoOooooooooooaa
Oooooooooooooaa
Oooooooooooooaa
Oooooooooooooaa
Oooooooooooooaa

In the following question, “educational programs” include all forms of FORMAL programs provided by
experts, related to the management of your forest land; for instance shortcourses, workshops, organized bus
tours, etc.

17-  Given the above definition, in the last 10 years (since 1997) how often have you attended any
educational program (short courses, field tours, seminars, conferences, etc) related to the
management of your forest land? PLEASE CHECK ONE

[ More than 10 times
[ 61to 10 times

[ 2to5times

[ Once

[J Never

18- How important are (were) each of the following sources of information in making decisions for
managing your forest land? CHECK ONE BOX FOR EACH ITEM.

Very Somewhat ~ Somewhat Very
Important _important  Unimportant  Unimportant
- Technical assistance (like direct help from a forester) || || | |
- Financial assistance (including cost-share programs) 1 1 1 1
- Formal educational programs/ materials n n n n
(shortcourses, workshops, bus tours, etc)
- Other: please Specify .................. O O | |

19- Which of the following categories best describes (described) you at the time you owned forest land?
CHECK ONE.

[ Ilike to experiment with new ideas and be the first to try something new.

[ I'am willing to try new things but don't like to be the first.

[1 Iusually wait until something is tried by others and found to be useful before | adopt it.
[T 1'will adopt new things mainly when they are in common use by others.

[1 I prefer traditional ideas and products to new ones.
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20- Things sometimes limit you from doing what you want on your land. Please indicate how limiting each of the
following issues was in preventing you from achieving your objectives (currently or in the past 10 years).
MARK ONE BOX FOR EACH ITEM, (n/a = not applicable).

Very  Somewhat Not
limiing ~ limiting ~ limiting

N

- Dealing with endangered species...................

- Fear of [aWsUits...........ccooevcviniiciien

- Regulations that restrict harvests..................

- Insufficient profit from management or harvest

- No local market for the forest products | wanted to sell

- High property taxes...........cccooveviiiciininnnn

- Not enough financial means to afford management costs

- Development of nearby lands..............ccccoeeininne

- Trespassing, poaching and dumping... .

- People stealing my trees...........cccoeviiiiiieiiinnnns

- Not enough time to allocate to forest management tasks.

- Not enough labor to allocate to forest management tasks.

- Too small acreage to make management worthwhile

- Soil (poor soil or wet soil)..................

- Damage or noise from motorized vehicles.................ccec.....

- Concerns about environmental damages caused by harvesting
equipments

- Neighbors complain about forest management

- Difficulty finding professional forestry advice

- Managing my land is not cost effective

- Difficulty finding logger or other service provider with equipment, time,
and willingness to work on my property

- Other: please SPeCify ......coeeeieiiiiiiiiiiiiiiiiiiens

0 OO0OO0O OOOOO0oOoOoOoooOooooOooon
0 OO0OO0O OOOOO0oOoOoOoooOooooOooon
0 OO0OO0O OOOOO0oOoOoOoooOooooOooon
0 OO0OO0O OOOOO0oOoOoOoooOooooOooon

Section 4: Demographics

21-  What s your age?
| am currently ............ years old.

22-  What s (was) your level of education?

[ less than 12t grade

[ High school graduate or GED
[J Some college education

[ Associate or technical degree
[ Bachelor’s degree

[] Graduate degree

23-  Please fill in the blank

Approximately
forest land.

% of my total income is generated by activities on from my

24- What is your household’s annual total income?

[ less than $25,000

[ $25,000 to $49,999
[ $50,000 to $99,999
[ $100,000 to $199,999
1 $200,000 or more

Instruction on how to return the questionnaire backto us
After you finished filling this questionnaire oylease put it in the stamped envelope we s
you and return it to us.

If you have any question, you can contact us at:
Address: Bruce Hull

Professor
Virginia Tech, Forestry Departmen

Address: Mami Rasamoelina
Graduate Research Assistant
Virginia Tech, Forestry Department
228 Cheatham Hall (0324) 310 Cheatham Hall (0324)
Blacksburg, Virginia 24060. Blacksburg, Virginia 24060.
e-mail:  mamiaina@vt.edu e-mail:  hullrb@sdtie

Tel: 540-231-6958 Tel: 540-231-7272

ent

Thank you so much for your help
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Appendix |: Frequency table for the use of a writt&d management plan

Frequency Percent
No written management plan and not interested in having one. 405 38.9
No written management but | am interested in having one. 268 25.7
Currently developing a written management plan. 47 45
With a written management plan but not use it. 33 3.2
With a written management plan and somewhat following it (not implementing it fully) 160 154
With a written management plan and following it (implementing). 128 12.3
Total 1041
Appendix J: Descriptive table for demographics acrses the three groups of
educational programs
N Mean  Std. Deviaton Min. Max.
Age No educational program 308 64.59 11.628 28 98
VFLEP Attendees 477 62.41 12176 34 95
Other educational programs 280 60.15 11927 26 89
Total 1065 62.45 12.057 26 98
Level of education No educational program 309 3.61 1.695 1 6
VFLEP Attendees 480 4.41 1.488 1 6
Other educational programs 283 4.65 1.410 1 6
Total 1072 4.24 1.585 1 6
% income earned from forest ~ No educational program 278 2.36 9.740 0 100
VFLEP Attendees 453 2.57 8.132 0 100
Other educational programs 266 4.27 9.575 0 66
Total 997 2.97 9.023 0 100
Household income No educational program 267 2.81 1.169 1 5
VFLEP Attendees 432 3.06 1.067 1 5
Other educational programs 258 3.23 1.020 1 5
Total 957 3.03 1.094 1 5

Appendix K: Descriptive table for characteristics aross the three groups of
educational programs

N Mean Std. deviaton Min  Max.

Acreage No educational program 302 134.78 243.53 3 2300
VFLEP attendees 459 219.38 336.61 2 3000

Other educational programs 267 135.61 293.23 3 2900

Total 1028 172.77 303.21 2 3000

Distance between forest and home No educational program 282  30.15 299.16 0 5000
VFLEP attendees 388 26.45 161.77 0 3000

Other educational programs 243 11.51 35.15 0 350

Total 913 23.62 197.65 0 5000
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Self-rated attitude toward innovation No educational program 267 2.61 1.51 0 5
VFLEP attendees 449 3.17 1.40 0 5

Other educational programs 281 3.34 1.36 0 5

Total 997 3.07 1.45 0 5

Appendix L: Descriptive table for motivations acros the three groups of
educational programs

N Mean Std.dev. Min. Max

Amenity motivations No educational program 312 -12 108 -2.96 1.85
VFLEP attendees 487 09 93 291 170

Other educational programs 285 -02 99 283 1.7

Total 1084 .00 100 -296 1.85

Economic motivations No educational program 312 -20 99 236 241
VFLEP attendees 487 24 96 -277 208

Other educational programs 285 -19 97 243 228

Total 1084 .00 100 -277 241

Farming-related motivations No educational program 312 .00 102 -201 191
VFLEP attendees 487 -00 9 -2.02 165

Other educational programs 285 01 103 -187 1.82

Total 1084 .00 1.00 -202 191

Recreation motivations No educational program 312 -08 102 -261 264
VFLEP attendees 487 03 96 -253 285

Other educational programs 285 04 103 -229 284

Total 1084 .00 100 -261 285

Appendix M: Descriptive table for information provi ders across the three groups
N Mean Std.dev. Min. Max.

Virginia Department of Forestry No educational program 305 27 442 0 1
VFLEP attendees 476 .55 498 0 1

Other educational programs 287 .80 397 0 1

Total 1068 54 499 0 1

Lawn and garden company No educational program 305 .03 .160 0 1
VFLEP attendees 476 .03 180 0 1

Other educational programs 287 .03 165 0 1

Total 1068 .03 A71 0 1

Arborist No educational program 305 .01 .081 0 1
VFLEP attendees 476 .05 215 0 1

Other educational programs 287 .05 223 0 1

Total 1068 .04 190 0 1

Extension forester or other university employee No educational program 305 .08 270 0 1
VFLEP attendees 476 25 432 0 1

Other educational programs 287 28 451 0 1

Total 1068 21 407 0 1

Private consultant, such as a forester/biologist No educational program 305 12 323 0 1
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VFLEP attendees 476 .25 432 0 1

Other educational programs 287 .39 489 0 1

Total 1068 25 433 0 1

Forester from a company producing forest products ~ No educational program 305 .03 178 0 1
VFLEP attendees 476 .09 293 0 1

Other educational programs 287 16 .368 0 1

Total 1068 .09 293 0 1

Local government No educational program 305 .02 127 0 1
VFLEP attendees 476 .02 150 0 1

Other educational programs 287 .03 165 0 1

Total 1068 .02 148 0 1

Logging contractor No educational program 305 07 248 0 1
VFLEP attendees 476 .09 281 0 1

Other educational programs 287 13 336 0 1

Total 1068 .09 289 0 1

Other forest landowner No educational program 305 .06 230 0 1
VFLEP attendees 476 13 341 0 1

Other educational programs 287 .20 400 0 1

Total 1068 A3 336 0 1

Neighbors, friends, family No educational program 305 .07 254 0 1
VFLEP attendees 476 14 .350 0 1

Other educational programs 287 A7 377 0 1

Total 1068 13 336 0 1

Television/radio No educational program 305 .02 150 0 1
VFLEP attendees 476 .02 150 0 1

Other educational programs 287 .04 192 0 1

Total 1068 .03 163 0 1

Magazine, newspaper, newsletter No educational program 305 10 .298 0 1
VFLEP attendees 476 21 405 0 1

Other educational programs 287 34 474 0 1

Total 1068 21 408 0 1

Conservation/environmental organizations No educational program 305 .04 195 0 1
VFLEP attendees 476 13 335 0 1

Other educational programs 287 19 392 0 1

Total 1068 A2 324 0 1

Internet/web No educational program 305 04 195 0 1
VFLEP attendees 476 A1 317 0 1

Other educational programs 287 A7 377 0 1

Total 1068 A1 310 0 1
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Appendix N: Descriptive table for information channels across the three groups

N  Mean Std.dev. Std.error Min. Max.

Books No educational program 152 2.78 1.381 12 0 4
VFLEP attendees 353 320 1.138 .061 0 4

Other educational programs 260  3.31 1.013 .063 0 4

Total 765 3.5 1.165 042 0 4

News/magazines/newspapers No educational program 152 257 1.389 113 0 4
VFLEP attendees 353  3.03 1.167 .062 0 4

Other educational programs 260  3.15 1.120 .069 0 4

Total 765 298 1.216 .044 0 4

Internet No educational program 152 1.82 1.519 123 0 4
VFLEP attendees 353 225 1.489 079 0 4

Other educational programs 260 218 1.516 .094 0 4

Total 765 214 1.511 .055 0 4

Conferences No educational program 152 1.20 1.245 101 0 4
VFLEP attendees 353  2.06 1.492 079 0 4

Other educational programs 260  2.19 1.425 .088 0 4

Total 765 1.93 1.469 .053 0 4

DVD/video No educational program 152 1.57 1.459 118 0 4
VFLEP attendees 353 1.99 1.503 .080 0 4

Other educational programs 260  2.00 1.500 .093 0 4

Total 765 191 1.501 054 0 4

Television/radio No educational program 152 1.63 1.370 A1 0 4
VFLEP attendees 353 195 1.398 074 0 4

Other educational programs 260 1.99 1.377 .085 0 4

Total 765 1.90 1.390 .050 0 4

Fieldtrips No educational program 152 1.60 1.461 119 0 4
VFLEP attendees 353 259 1.463 078 0 4

Other educational programs 260  2.77 1.386 .086 0 4

Total 765 245 1.499 054 0 4

Workshop/shortcourses No educational program 152 1.49 1.424 115 0 4
VFLEP attendees 353 292 1.351 072 0 4

Other educational programs 260  3.03 1.313 .081 0 4

Total 765  2.67 1.475 .053 0 4

Interaction with a natural resource No educational program 152 245 1.594 129 0 4
professional VFLEP attendees 353 3.32 1.146 .061 0 4
Other educational programs 260  3.37 1.130 .070 0 4

Total 765 3.16 1.291 047 0 4

Peers No educational program 152 1.93 1.495 A21 0 4
VFLEP attendees 353 249 1.390 074 0 4

Other educational programs 260 2.62 1.369 .085 0 4

Total 765 242 1.425 052 0 4

Logging contractor No educational program 152 1.53 1.386 112 0 4
VFLEP attendees 353  1.86 1.389 074 0 4

Other educational programs 260  2.03 1.386 .086 0 4

Total 765 1.85 1.397 051 0 4

Membership to an owner organization ~ No educational program 152 118 1.266 103 0 4
VFLEP attendees 353 169 1.457 078 0 4

Other educational programs 260 177 1.486 .092 0 4

Total 765 1.62 1.447 .052 0 4
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Appendix O: Descriptive table for constraints to ative management across the

three groups

N Mean Std.dev. Std.Error Min. Max.

Human-related constraints No educational program 259 -1292  1.06052 .06590 -3.08 267
VFLEP attendees 435 -0379  1.00005 04795 -296 3.7

Other educational programs 277  .1802 91651 05507 -312  2.61

Total 971 .0000  1.00000 03209 -312 3.1

Scale-related constraints No educational program 259 -1610  1.04181 06474 -286 2.72
VFLEP attendees 435 0466  1.00777 04832 -2.711 288

Other educational programs 277  .0774 93229 05602 -2.75 2.80

Total 971 .0000  1.00000 03209 -2.86 288

Financial constraints No educational program 259 -1240  1.01398 06301 -233 3.05
VFLEP attendees 435 .0020  1.02132 .04897 -318 3.00

Other educational programs 277 1128 94124 05655 -215 2.99

Total 971 .0000  1.00000 03209 -318 3.05

Time/labor constraints No educational program 259 -1160  1.05500 06555 -240 250
VFLEP attendees 435 0489 1.01212 04853 -296 284

Other educational programs 277  .0317 91970 05526 -2.21 243

Total 971 .0000  1.00000 03209 -296 284
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Appendix P. Values of the independent variables udgor computing the probability

of adoption of practices.

Variables PCA factor # Categories Range Value used
Time/labor constraints Factor 4 in analysis 3  Low -2.9510-0.58 .77
Medium -0.57 10 0.46 -0.05
High 0.47 to 2.84 1.66
Human-related constraints Factor 1 in analysis3  Low -3.12t0-0.37 -1.75
Medium -0.36 t0 0.36 0
High 0.371t03.7 2.04
Scale-related constraints Factor 2 in analysis 3  Low -2.851t0-0.3 -1.58
Medium -0.2910 0.36 0.04
High 0.37 to 2.87 1.62
Self-learning information Factor 2 in analysis2  Low -2.791t0-0.4 -1.6
Medium -0.39t0 0.58 0.1
High 0.59t0 2.41 1.5
Direct professional information Factor 1in analysis2  Low -2.96 t0 -0.23 -1.6
Medium -0.22t0 0.54 0.16
High 0.551t02.42 1.49
Length of ownership Short Less than 10 years 5
Medium 10 to 30 years 20
Long More than 30 years 30
Amenity motivations Factor 1in analysis 1 Low -2.96 to -0.21 -1.59
Medium -20t0 0.58 0.19
High 0.591t01.85 1.22
Economic motivations Factor 2in analysis 1 Low -2.771t0-0.48 -1.63
Medium -0.47100.48 0.01
High 0.49102.40 1.45
Recreation motivations Factor4 in analysis 1 Low -2.611t0-0.44 -1.53
Medium -0.43100.37 -.03
High 0.38102.85 1.62
Income from forest None 0 0
Low 1-5% 2
High 5% and over 5
Household income Low Less than 25000 1
Medium 25000 to 99999 25
High 100000 and plus 4.5
Educational programs Never 0 0
Rarely Once to five times 3
Somewhat frequently 6 to 10 times 8
Frequently More than 10 times 10
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Appendix Q: Demographics of the respondents colleetl from the last wave of

mailing
N Min  Max Mean

Acreage 353 2 2855 156
Tracts 340 0 55 2
Length of tenure 359 0 64 25
Distance between home and forest 363 0 600 10
Age 373 3R 91 62
Household income from forest-related activities (% total income) 348 0 100 4
Total household income 335 1 5  Between $50,000 and $99,000
Level of education 377 1 6 Associate/technical degree
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