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Abstract

Of Alabama’s 9.31 million hectares (23 million acres) of forestland, over 5.27 million
hectares (13 million acres) of it is owned by family forest landowners (FFLs). Therefo-
re, they play a pivotal role in the future of Alabama’s forests. Due to a combination
of shift in ownership and land parcelization, forestland is becoming separated into
smaller parcels. In consequence, management is likely becoming more deficient, as
smaller tracts are less likely to have a management plan or received forest manage-
ment advice. Educating and improving income generating opportunities can also
provide opportunities and motivation for FFLs to manage their forestland to support
healthy, sustainable forests. The purpose of this study is to assess FFLs in Alabama to
gain knowledge about income generation from their forestland and to better unders-
tand their motivation, or lack thereof, for managing their forestland. Using county tax
records, we distributed a survey to approximately 1,000 FFLs in Alabama who own
four or more hectares of forestland. FFLs have interest in generating income from
their forestland. Forest management has been identified to be important for FFLs.
Those FFLs, that generate income from forests, are also managing their forests. These
results highlight the potential for using income generating opportunities on smaller
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tracts of forestland as an approach to improve forest management on these lands
and opportunities for improvements to native ecosystems.

Zusammenfassung

Die Waldflache von Alabama mit einer Flache von 9.31 Millionen Hektar ist mit tiber
5.27 Millionen Hektar zu einem wesentlichen Teil im Besitz von Familienwaldbesit-
zern (FFLs). Diese spielen somit eine zentrale Rolle in der Zukunft der Walder Alaba-
mas. Durch Eigentumsverschiebung wird Wald vermehrt in kleinere Gebiete aufge-
teilt. Das Management dieser ist haufig defizitar, da kleinere Gebiete haufig keinen
Waldbewirtschaftungsplan haben bzw. keine Beratung fir die Waldbewirtschaftung
erhalten. Forstliche Ausbildung und Verbesserung der Méglichkeiten zur Einkom-
mensgenerierung kann auch Méglichkeiten und Motivation fiir FFLs bieten, ihre
Walder zu bewirtschaften, um gesunde und nachhaltig bewirtschaftete Walder zu
fordern. Ziel dieser Studie ist es, FFLs in Alabama zu bewerten, um Wissen uber die
Einkommensgenerierung aus ihren Waldern zu gewinnen und ihre Motivation oder
ihren Mangel fiir die Bewirtschaftung ihrer Waldflachen besser zu verstehen. Anhand
von County Tax Records verteilten wir eine Umfrage an etwa 1.000 FFLs in Alabama,
die vier oder mehr Hektar Wald besitzen. Die befragten FFLs haben Interesse daran,
Einnahmen aus ihren Waldern zu erzielen. Die Waldbewirtschaftung wurde von den
FFLs als wichtig identifiziert. Diejenigen FFLs, die Einkommen aus dem Wald gene-
rieren, bewirtschafteten auch ihre Waldflachen. Diese Ergebnisse verdeutlichen das
Potenzial, Einkommen aus kleineren Waldgebieten zu generieren und dieses fiir die
Verbesserung der Waldbewirtschaftung auf diesen Flachen und Mdéglichkeiten zur
Verbesserung einheimischer Okosysteme zu nutzen.

1. Introduction

Within the United States, private forest owners hold approximately 56% (171 million
hectares or 423 million acres) of the country’s forestland (Butler, 2008). In the southern
United States, they own approximately 86% of the forestland (Wear and Greis, 2013).
In Alabama, approximately 93% of the 9.31 million hectares of forestland is privately
owned (Hartsell, 2018). Of that private forestland, approximately 88% is owned by
non-industrial private forest owners (NIPF) (AFC, 2017). Family forest landowners (FFL),
a subset of NIPF, hold approximately 60% or 5.27 million hectares of the state’s total
forestland (Butler, 2008; Butler and Butler, 2016). Therefore, FFLs are vitally important
to the future of natural resources within the state. FFLs include individuals, families,
family partnerships, estates, and trusts and have diverse backgrounds and experien-
ces, diverse range of management objectives, and reasons for owning their forestland
(Zhou, 2010).

In Alabama, FFLs with fewer than 4.05 hectares (10 acres) of land often commonly
use this land for residential or developmental purposes, while FFLs with greater than
202.34 hectares (500 acres) are more likely to have goals and objectives driven by
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timber production (Zhou, 2010). Further, FFLs who own between 4.05 hectares and
202.34 hectares make up 98% of the total family forest ownerships, approximately 3.3
million hectares, and own it for a variety of reasons (Butler and Leatherberry, 2004;
Butler et al., 2016). Specifically, non-timber-related reasons for ownership such as le-
gacy, aesthetics, and wildlife are the most prevalent with these forest owners (Zhou,
2010; Butler et al., 2016). However, top reasons for owning forestland in Alabama can
be dependent on both size of a tract of forestland and where it is located within the
state. Specifically, the larger the tract of forestland, regardless of its location, and the
further south it is located in the state, the more ownership objectives are influenced
by timber markets and financially driven objectives (Zhou, 2010).

Threats to southern forests such as land parcelization, a generation shift, increased
frequency and severity of droughts, severe weather events, catastrophic wildfires,
insects and diseases, and invasive species are expected to increase in the coming
years (Wear and Greis, 2012). Managed forests in good health and vigor are better
equipped to withstand such threats, but appropriate landowner education and invol-
vement are needed (Megalos, 2016). Due to forestland being separated into smaller
tracts (Wear et al., 2007), it can make management more difficult and can cause a
lack of management altogether. This can lead to degradation and loss of opportuni-
ty. Educating, supporting, and improving the opportunities for FFLs to manage and
generate income from their forestland can improve their livelihood and support the
health and sustainability of forests.

The lack of management plans for FFLs is a concern. As of 2013, it was reported that
12%, 12%, and 13% of FFLs had a written management plan in Alabama, the Sout-
heast, and the United States, respectively (Butler and Butler, 2016; Butler et al., 2016).
Lack of knowledge, financial resource capacity and costs, fear of wrongdoing, and
prolonged suppression of timber markets are some reasons contributing to this re-
sult (Butler, 2011). Effective engagement in educating and motivating FFLs about the
importance of managing their land and taking steps to implement and maintain it is
important for improving the health and resiliency of forests and meeting the current
and future demand for timber products (Arano and Munn, 2006).

Landowner decisions about their forests can be influenced by numerous parameters,
such as financial reasons and personal values (Butler and Leatherberry, 2004; Majum-
dar et al., 2008). It is recognized that forestland decisions of landowners are import-
ant factors in determining outcomes of conservation goals (Bean and Wilcove, 1997;
James, 2002). Some landowners, fearing restriction to land use, may alter property
management in an effort to eliminate species of concern (Wilcove et al., 1996; Zhang
2004). For instance, Zhang (2004) concluded that without financial compensation,
landowners have no incentive to voluntarily use their forestland for additional habi-
tat for Red-cockaded woodpeckers (RCW), which could lead to timber harvest just to
prevent RCW establishment in order to protect or enhance property value. Similarly,
if there is a monetary cost to conservation, activities to promote it are less likely to
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occur (Carr and Tait, 1991; McCann et al., 1997).

For more than a decade now, pine sawtimber markets in Alabama and across the
Southeast have been depressed and pine pulpwood markets have been variable at
best (The Frank W. Norris Foundation, 2018). This is in large part due to decreased
demand and increased supply, causing stumpage values to decrease. Supplemental
income or income generated in addition to timber harvest or to supplement timber
harvest is a common interest among forestland owners during these times because
the value of their timber is less. Forest ownership offers a variety of financial opportu-
nities to diversify income. Among such opportunities for FFLs, recreational activities
and non-timber forest products (NTFPs) are two of the most popular (Finley, 2016).

One of the recreational enterprises gaining interest across the Southeast is leasing
land for hunting rights (Jones and Miller, 2016). Demand for quality hunting areas has
created a vast market and an incentive for FFLs to consider this type of supplemental
income enterprise (Harper et al., 1999). The hunting lease market is the most develo-
ped of forestland recreational markets (Hussain et al., 2013). However, hunting lease
revenue potential varies and has been found to depend on numerous factors such
as the land having a variety of habitat types, location and access factors (Poudyal et
al., 2012), amenities such as road infrastructure, lodging, game species present on
the land, and localized competitor pricing (Stribling et al., 1992; Zhang et al., 2006,
and Rhyne and Munn, 2008). These factors may be hurdles for some FFLs considering
entering the hunting lease market, but hunting leases can provide a positive annual
cash flow and add value to forestland appraisals (Straka, 2011).

NTFPs offer a wide range of supplemental income opportunities for FFLs (Barlow et
al., 2015). Options for NTFP enterprises are dependent on region of location and mar-
ket availability, and knowledge of native species and site requirements are essential
for NTFP operations (Finley, 2016; Chamberlain et al., 2018). Although interests in ma-
naging forests for NTFPs has grown considerably, there is still very little known about
the characteristics of raw materials, those who collect them, or the enterprise that
market and produce them (Chamberlain and Predny, 2003).

The overall objective of this project is to collect and assess information needed to
better understand income generation on forestland held by FFLs, as well as their
forest management activities and philosophies. Specific aims of this project are to
better understand characteristics of FFLs who are generating income and those that
are not, FFLs interests in supplemental income activities, forest management philo-
sophies, and concerns, and to assess potential relationships among income genera-
tion, forest management, and forest health and resiliency as factors in FFLs decision
making. To address these aims and the overall objective of this project, we developed
a questionnaire to gain further information regarding such characteristics of FFLs in
Alabama, reasons for owning, income generation, forest management practices, and
concerns with forestland.
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2, Material and Methods
2.1 Questionnaire Development

This survey was expected to take approximately 10 to 15 minutes to complete. There
was a total of 18 questions, consisting of multiple-choice, select all that apply, 5-point
Likert-type scale, and free-response questions (Likert, 1932). Likert-type scales were
used to gauge participant agreement or disagreement to statements regarding in-
come generation and forest management practices. Questions in the survey were
formed and guided by the need to better understand how many FFLs generate in-
come from their forestland, how they manage such practices or businesses, the fi-
nancial aspects involved in their decision making, experiences with past and present
markets, the views on future markets, concerns and issues with operating a forest
enterprise, and past, current, and future forest management philosophy and plans
(Singh, 2020).

2.2 Survey Design and Distribution

The survey design and distribution followed Dillman’s Tailored Design Method,
which utilized a pre-notice letter, first-round survey packet, reminder letter, and a se-
cond-round survey packet, to administer the surveys (Dillman, 2014). All components
of the survey, its documents, and its protocols were approved by Auburn University’s
Institutional Review Board (protocol #18-123 EX 1804).

In fall 2018, the survey process was initiated. A random sample of 1,000 FFLs in Ala-
bama who owned at least 4.05 hectares (10 acres) of forestland was obtained from
county tax roll records. FFLs randomly selected for the sample were mailed a pre-no-
tice letter in August of 2018. This pre-notice letter informed recipients about the re-
search project and invited them to participate in the coming questionnaire. Within
approximately 10 business days from mailing the pre-notice letter, a cover letter,
the main questionnaire, and a prepaid return envelope were mailed to all addresses
deemed valid. The cover letter provided further information to recipients about the
research and helped recipients understand that their participation was completely
voluntary. Within approximately 15 business days from mailing the cover letter and
questionnaire, a reminder letter and another copy of the survey were mailed. The re-
minder letter thanked participants that had already answered and urged those that
did not answer to do so. An online version of the questionnaire was also available,
and the link was included in the cover letter and reminder letter mailed to each FFL.

2.3 Statistical Analysis
Based on the data type (categorical, ordinal, continuous, etc.), the appropriate non-

parametric statistical test was conducted using R Studio (RStudio, 2018). For the non-
parametric test of correlation, Spearman Rho (p) was used. To determine if there were
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any statistical significance in ordinal responses among groups, the Mann-Whitney
U Test was used. Sample size was determined per question as not every participant
responded to every question.

3. Results
3.1 Assessment of FFL and Income Generation
Out of 1,000 surveys sent to randomly selected landowners, 46 surveys were returned
due to invalid addresses for a total of 954 valid surveys distributed. In total, there
were 193 completed surveys returned, yielding a 20.2% response rate. Respondents
were categorized based on forestland owned. Forest ownerships ranged from a mi-
nimum of 4.05 hectares to a maximum of 32,374.85 hectares (80,000 acres), with an
overall median of 46.13 hectares (114 acres). When forest ownership was classified

into categories based on hectares owned, the largest category was 4.05 hectares to
20.23 hectares (50 acres), which consisted of 27% of respondents (Figure 1).
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Figure 1: Classification of forestland hectares owned in 2018 based on percent response from family forest
landowners in Alabama (n = 122).

Abbildung 1: Klassifizierung der sich im Besitz befindenden? Waldhektaren im Jahr 2018 auf der
Grundlage der prozentualen Antwort von Familienwaldbesitzern in Alabama (n = 122).
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The primary reason for owning forestland was diverse among participants. The top
three reasons were multiple use (40.5%), timber production (16.0%), and where par-
ticipants lived (12.2%) (Figure 2). Participants who selected multiple options were
categorized as multiple use.

A series of questions were asked to assess income generation from forestland. Spe-
cifically, participants were asked “do you have interests in generating income from
your forestland?’, “do you currently generate income from your forestland?”, “do you
currently or have you ever generated income from harvesting timber on your forest-
land?’, and “do you currently or have you ever generated income from your forestland
other than from harvesting timber?” For the last question in this series, if participants
answered “yes", they were instructed to select from a list of methods in which income
was derived other than from timber harvest with a write-in option if their method(s)
was not listed. Most respondents (68.6%) were interested in generating income from
their forestland and only 3.3% of participants said they definitely were not interested.
Most respondents (61.7%) did not generate any income from their forestland. Howe-
ver, our findings indicated that as hectares owned increased, the percentage of FFLs
who did or were generating income from their forestland at the time of the survey
increased (Figure 3).
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Figure 2: Primary reasons for owning forestland based on percent response in 2018 from Alabama family

forest landowners (n = 131).

Abbildung 2: Hauptgriinde fir den Besitz von Waldflaichen auf der Grundlage der prozentualen
Antwort im Jahr 2018 von Familienwaldbesitzern in Alabama (n = 131).
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Figure 3: Proportion of income generating Alabama family forest landowners (FFLs) grouped by classes of
owned forest hectares in 2018 (n = 128).

Abbildung 3: Anteil der Familienwaldbesitzer (FFLs), die aus der Waldbewirtschaftung Einkommen
erwirtschaften, in Alabama gruppiert nach Grof3e des Waldbesitzes im Jahr 2018 (n = 128).

It was clear that those who generated income from their forestland wanted to conti-
nue to do so, as 86.7% of respondents stated they would “definitely” do so. Of respon-
dents that generated income from their forestland, 61.2% obtained income from me-
ans other than timber harvest (supplemental income). Among those respondents,
hunting and fishing leases (53.3%) were the most common source of supplemental
income followed by pine straw harvests (16.6%), and multi-source (16.6%) (Figure 4).
The “other” category consisted of honey production, conservation reserve programs
(CRP), and entertainment such as a venue for parties and weddings.
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Figure 4: Supplemental income activities in 2018 of Alabama family forest landowners based on percent
response from survey participants who generate income from sources other than timber (n = 30).

Abbildung 4: Ergdnzende Einkommensaktivitaten im Jahr 2018 fiir die befragten Familienwaldbesitzer
in Alabama, basierend auf der prozentualen Antwort der Umfrageteilnehmer, die Einkommen aus
anderen Quellen als Holz erzielen (n = 30).

3.2 Assessment of Forest Management Practices and Forest Health Concerns

A series of questions were asked to assess forest management values and forest health
concerns of FFLs. Specifically, participants were asked “how important is managing
your forestland to you?’, “are you concerned about the health and resiliency of your
forestland?’,“do you get assistance managing your forestland and who from?,“what do
you manage for on your forestland?” and “if you do not manage your forestland, what is
keeping you from doing so?”. Following the question about their concerns for their fo-
restland, they were asked to rate a list of common forest health concerns ranging from
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“a great deal”to “none at all” with the option to write in a concern if not on the provided
list. Most respondents (69.0%) viewed forest management as “extremely” important.
Only 4.0% of respondents stated forest management is not at all important.

Similarly, most respondents (89.3%) were at least “moderately” concerned with the
future health and resiliency of their forest and its current condition. Nearly half of
those respondents (43.0%) stated they were concerned “a great deal”. Only 10.7% of
respondents indicated little to no concern. Further, the top three concerns were in-
sects and disease (43.1%), invasive species (32.4%), and severe storm damage (25.2%)
with climate change the least concerning (13.2%) (Figure 5). Participants were also
asked to list any other concerns they may have and with six responses, government
regulation and/or intrusion and timber prices were listed.
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Figure 5: Concern level of various aspects of forest health and resiliency based on percent response from
Alabama family forest landowners in 2018 (n = 95).

Abbildung 5: Besorgnis liber verschiedene Aspekte der Waldgesundheit und -resilienz basierend auf
der prozentualen Reaktion von Familienwaldbesitzern in Alabama im Jahr 2018 (n = 95).

FFLs were asked the following three questions: 1) Did they ever receive management
advice?; 2) Did they currently manage their forestland?; and 3) Did they have a writ-
ten management plan? Over half of the respondents (56.5%) had received some sort
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of management advice about their forestland, and 64.7% stated they currently ma-
naged their forestland. However, 75.2% of respondents did not have a written ma-
nagement plan.

For those participants that stated they did currently manage their forestland, the
greatest percentage of respondents (33.7%) indicated that they managed their forest-
land on their own, followed by 28.1% who received assistance from multiple sources,
and 24.7% who received assistance from a private consultant (Figure 6). For activities
managed for on their forestland, participants could select all that applied (Figure 7).
Timber (83.8%) and wildlife (75.7%) were the most common management activities if
separated out from multiple use, which made up 85.6% of responses (Figure 7).

40

30 A1
-
i)
S
&
3
= 20
=]
=
=9
&
7
=

10 4

0

) \: ot |8
. 0\"’{\ i ) &'@'{\ _16\{-\\3 AT t{\\:{l‘
\:\1; A\ EN R.".‘\:' bll.ﬁ & .;\M)-\D L c‘o
L . o -~ gl
AR SR \ &
A oo o ‘.:\od'
| I:J‘G"“'

Method of receiving management assistance

Figure 6: Method used by Alabama family forest landowners in 2018 for receiving assistance in managing
their forestland based on percent response from survey participants (n = 89).

Abbildung 6: Art der Unterstitzung bei der Verwaltung ihrer Waldflaichen, die von
Familienlandbesitzern in Alabama im Jahr 2018 erhalten wurde, basierend auf der prozentualen
Antwort der Umfrageteilnehmer (n = 89).
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Figure 7: Activities that Alabama family forest landowners pursued for managing their forestland in 2018
based on percent response from survey participants (n = 90).

Abbildung 7: Aktivitaten, fir die Familienwaldbesitzer in Alabama ihre Waldflachen im Jahr 2018
bewirtschafteten, basierend auf der prozentualen Antwort der Umfrageteilnehmer (n = 90).

For those participants that did not manage their forestland, 71.8% were interested and
28.2% were not interested (n = 64). Of those interested, 63.0% stated they were not
sure what to do, 14.0% said they did not have the time, 13.0% said it was too expensive,
and 10.0% stated “other” reasons prevented them from managing and included lack of
equipment or manpower, fear of property destruction, and not enough acres available.
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3.3 Relationships among Income Generation, Forest Management, and Forest
Health and Resiliency

When observing the mean ranks produced by the Mann-Whitney U tests, FFLs that
generated income from their forestland owned significantly more hectares than their
counterpart (p < 0.001) (Table 1). FFLs that received forest managed advice owned
significantly more hectares than those that had not received advice (p < 0.001) (Table
1). FFLs that currently managed their forestland owned significantly more hectares
than FFLs that did not manage (p < 0.001) (Table 1). Similarly, the mean ranks showed
that FFLs who had a written management plan owned significantly more hectares of
forestland than FFLs that did not have a written management plan (p < 0.001) (Table
1). From mean ranks produced, FFLs that generated income viewed forest manage-
ment as significantly more important than FFLs that did not generate income from
their forestland (p < 0.001) (Table 2).
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Table 1: Mann-Whitney U test of differences for (A) hectares of forestland owned by Alabama family
forest landowners (FFLs) in 2018 that generated income and FFLs that did not generate income from their
forestland, (B) hectares of forestland owned between FFLs that have received forest management advice
and FFLs that have not received forest management advice, (C) hectares of forestland owned between
FFLs that currently manage their forestland and FFLs that do not currently manage their forestland, (D)
hectares of forestland owned between FFLs that have a written forest management plan and FFLs that do
not have a written forest management plan.

Tabelle 1: Mann-Whitney U-Test der Unterschiede fir (A) Hektar Waldflaichen im Besitz von
Familienwaldbesitzern (FFLs) in Alabama im Jahr 2018, die Einkommen generieren und FFLs,
die keine Einnahmen aus ihren Waldflachen generieren, (B) Hektar Waldflachen im Besitz von
FFLs, die Beratung in Waldbewirtschaftung erhalten haben und FFLs, die keine Beratung in
Waldbewirtschaftung erhalten haben, (C) Hektar Waldflachen im Besitz von FFLs, die derzeit ihre
Walder verwalteten und FFLs, die derzeit nicht verwalteten, (D) Hektar Waldflache im Besitz von FFLs,
die Uber einen schriftlichen Waldbewirtschaftungsplan verfiigen, und FFLs, die keinen schriftlichen
Waldbewirtschaftungsplan haben.

A Hectares owned N Mean rank J) P
Generating income 46 84.93
Not generating income 74 4531 578  0.000%**
Total 120

B Hectares owned N Mean rank u P
Received management advice 56 61.49
Not received management advice 40 30.31 3925 0.000%**
Total 96

C Hectares owned N Mean rank u P
Currently manages forest 67 55.31
Does not manage forest 29 32.76 515  0.000%**
Total 96

D Hectares owned N Mean rank u P
Has written management plan 24 84.93
Does not have written management plan 72 45.31 578  0.000%**
Total 96

***p <0.001
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Table 2: Mann-Whitney U test of differences for rankings of importance of forest management between
Alabama family forest landowners (FFLs) in 2018 that generated income and FFLs that did not generate
income from their forestland.

Tabelle 2: Mann-Whitney U-Test der Unterschiede der Rangfolge von Bedeutung der
Waldbewirtschaftung zwischen Familienwaldbesitzer (FFLs) in Alabamaim Jahr 2018, die Einkommen
generierten und FFLs, die keine Einnahmen aus ihren Waldflachen generierten.

Importance of management N Mean rank U P
Generating income 44 73.61

Not generating income 74 51.11 1007 0.000***
Total 118

*¥%P < 0.001

Spearman Rho correlation tests showed a moderate, significant, positive correlation
between rankings of interest in income generation and forest management import-
ance (p = 0.001, p = 0.478), a weak, significant, positive correlation between interest
in income and concern for forest health and resiliency (p = 0.03, p = 0.269), and a
strong, significant, positive correlation between forest management importance and
concern for forest health and resiliency (p = 0.001, p = 0.601) (Table 3).

Table 3: Spearman Rho correlation tests between Alabama family forest landowners (FFLs) in 2018
interests in income and their view on the importance of forest management, FFLs interest in income and
their concern about forest health and resiliency of their forest, and FFLs view on the importance of forest
management and their concern about forest health and resiliency of their forest.

Tabelle 3: Spearman Rho Korrelationstests von Familienwaldbesitzern (FFLs) in Alabama im Jahr 2018
zwischenihremInteresse an Einkommenundihrer Ansichten zur Bedeutung derWaldbewirtschaftung,
ihrem Interesse an Einkommen und ihrer Sorge um die Waldgesundheit und Ausfallsicherheit ihres
Waldes, sowie den Ansichten der FFLs zur Bedeutung der Waldbewirtschaftung und ihrer Sorge um
die Waldgesundheit und Ausfallsicherheit ihres Waldes.

Comparison of FFL values P P
Interest in income vs Importance of forest management 0.001 0.478
Interest in income vs Concern about forest health 0.003 0.269

Importance of forest management vs Concern about forest health 0.001 0.601




Family Forest Landowners in Alabama, USA Seite 341

4. Discussion

Previous studies on FFLs have shown that they own forestland for a variety of reasons
and often have multiple motivations behind those reasons (Butler, 2008; Butler and
Butler, 2016; Butler and Leatherberry, 2004; Butler et al., 2016; Zhou, 2010). However,
none to our knowledge have assessed FFLs on income generation or analyzed re-
lationships among FFLs attitudes towards income generation, forest management,
and forest health and resiliency. Our results indicate that there is high interest in ge-
nerating income by FFLs. However, most FFLs surveyed in our study did not generate
income of any type from their forestland and for most, it was due to lack of knowled-
ge and experience on what to do and how to do it. Our findings further indicate that
FFLs who generate income from their forestland own larger tracts and those that own
larger tracts were more likely to be currently managing their forestland, receiving
management advice, and have a written management plan.

Ownership objectives of FFLs are widely studied and in large part from the Natio-
nal Woodland Owners Survey has been periodically tracked over time dating back
to 1978 (USDA Forest Service, 2020). How FFLs ownership objectives are characteri-
zed in the literature varies (Bliss and McNabb, 1992; Kluender and Walkingstick, 2000;
Kennedy and Roche, 2003; Majumdar et al., 2008). This is likely due to the fact that
FFLs ownership objectives are diverse and hence the need to better understand their
behavior and motivations persists. A study in 2008, used a multivariate cluster ana-
lysis approach to characterize FFLs in Alabama, Georgia, and South Carolina based
on their views towards forest stewardship and reasons for owning forestland. It was
found that FFLs are diverse in their ownership reasons but could be categorized as
multiple-objective, timber motivated, and non-timber motivated, where the largest
category based on their findings was multiple-objective (Mujumdar et al., 2008). That
same study defined multiple objective as FFLs who indicated equal importance to
financial and non-financial objectives. In our study, multiple use was the largest cate-
gorical reason for owning forestland supporting the results of Mujumdar et al. (2008).
In our study, categorized multiple use was categorized based on respondents who
selected multiple reasons for owning and the majority of multiple-use respondents
(79%) included financial objectives (timber production and land investment) and
non-financial objectives, indicating the importance of both.

When forestland ownerships were categorized by parcel size, the most common re-
sponse was between 4.05 and 20.23 hectares. This is consistent with similar studies
that found the largest percentage of forest ownership for FFLs is between 4.05 and
20.23 hectares (Butler and Butler, 2016; Butler et al., 2016). Smaller tracts of forestland
have been acknowledged to be more difficult to manage due to lack of capital, time,
or knowledge (Gan and Kolison, 1999). This could lead to a lack of management alto-
gether, which can cause degradation of the forestland and loss of opportunity (Arano
and Munn, 2006). Lack of appropriate management practices can cause increased
risks from disease, insect attacks, drought, and wildfire (Amacher et al., 2005) that
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negatively impact wildlife habitat (Owens et al., 2014) and tree productivity (Moser
etal., 2003).

FFLs in our study were aware of the importance of forest management, and many
received management advice, but most lacked a written management plan. It is well
documented that written management plans are few among FFLs (Butler and Leat-
herberry, 2004; Butler, 2008; Majumdar et al., 2008; Butler, 2011). It is also documen-
ted that FFLs with written management plans own larger tracts of forestland (Romm
etal, 1987; Joshi et al,, 2015). Our results support this as FFLs in our study who have
a written management plan owned significantly more acres of forestland than those
who did not have a written management plan.

Research shows that the size of forestland holdings has an impact on timber produc-
tion objectives for FFLs (Zhou, 2010; Khanal et al., 2020). Specifically, regarding FFLs
in Alabama, it has been found that hectares owned and location within the state can
make a difference in FFLs attitudes towards ownership objectives and management
decisions (Zhou, 2010). FFLs with larger tracts of forestland or those owning land in
areas where farming and forest production are predominant industries were found to
have more timber production-oriented goals and financially driven objectives than
areas where such industries or markets are not as prevalent (Kennedy and Roche,
2003; Zhou 2010). Our results supported these findings in terms of size of holdings
as participants in our study who generated income typically owned 202.34 hectares
(500 acres) or more and managed for timber production. Location of participants in
the state may have also been a factor based on the distribution of questionnaires,
but we were unable to accurately assess this because we did not have the means to
determine specific location of forestland holdings per respondent. Although, nearly
two-thirds (72%) of our questionnaires were mailed to FFLs considered to be located
in central or south Alabama, where forest production is most prominent. This location
factor may have played a role in the results we observed for reasons for owning fo-
restland, as timber production was the second most common reason for ownership
in our study behind multiple use, which is similar to results found by Zhou (2010).
Further, of the participants who had multiple reasons for ownership in our study, 64%
included timber production.

Most FFLs in our study did not generate income of any type from their forestland.
Of those that did, just over a third generated supplemental income. The majority of
supplemental income came from hunting or fishing lease revenue. Hunting and fis-
hing leases have been gaining popularity across the South (Zhang et al., 2006; Straka,
2011; Jones and Miller, 2016). These types of leases have several advantages for FFLs,
such as reliable stream of income, reduction in trespass problems, and assistance in
managing for wildlife habitat. Such leases can also increase forestland value (Baen,
1997; Jones et al., 2006; and Hussain et al., 2013). Our findings of hunting lease in-
come as the most common source of supplemental income by respondents in our
study is not surprising, as the demand for access to private lands for recreational uses
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continues to grow (Hussain et al., 2007; Mozumder et al., 2007; Cordell, 2008; Straka,
2011; Jones and Miller, 2016). Larger tracts of forestland have been linked to increa-
sed landowner participation in adopting hunting leases (Jones et al., 2006; Zhang et
al., 2006; Hussain et al., 2007; Hussain et al., 2013). Income generation in our study,
including supplemental income, was significantly greater on larger tracts of forest-
land, with hunting lease income accounting for over half of all participants who are
participating in supplemental income activities.

Few FFLs in our study generated supplemental income from means other than hunting
or fishing leases (n = 14). Supplemental income opportunities on forestland can be de-
pendent on location and local markets (Finley, 2016; Chamberlain et al., 2018). In Ala-
bama and much of the United States, markets for NTFPs, recreation activities outside of
hunting leases, and many other possible opportunities have not been well documen-
ted. Many of these markets lack standards to be followed by landowners (Chamberlain
et al., 2018). Specifics about market dynamics and factors that influence such markets
for many NTFPs are relatively limited and comprehensive information on product va-
luation, harvesting, and trading is lacking (Barnes, 2012; Barlow et al., 2015; Maggard et
al., 2020). This poses information gaps for FFLs that are interested in such enterprises
and could be contributing to the lack of implementation. The education barrier likely
extends beyond the landowners to the natural resource professionals and educators
(Chamberlain et al., 2018). For FFLs, finding foresters and other natural resource profes-
sionals with expertise in NTFPs may also be a challenge (Barlow et al., 2015). This could
be a factor impacting FFLs participation in supplemental income activities.

FFLs in our study were concerned about the health and resiliency of their forestland.
The most common concern reported in our study was insects and disease. Prior re-
search has documented concerns of FFLs in the country, regions, and state (Butler
and Leatherberry, 2004; Butler, 2008; Butler, 2011; Butler and Butler, 2016; Butler et
al., 2016). However, these studies included options for concerns such as legacy, tre-
spassing, and taxes that were often top concerns. In our study, we focused more on
options that could directly impact forest health without proper management or ac-
tion. When looking at such concerns, our study compared to a recent study of FFLs in
Alabama by Buter and Butler (2016), was similar in findings with insects and disease
being a high concern and animal damage and climate change being less of concerns.
One of the top three concerns in our study was severe storm damage, which has
not been a top concern in studies of FFLs in the past (Butler and Leatherberry, 2004;
Butler, 2008; Butler, 2011; Butler and Butler, 2016; Butler et al., 2016). This could be
attributed to the increase in catastrophic storms that impacted the Gulf Coast in re-
cent years. Since 2012, seven major hurricanes have impacted Gulf Coast States (Isaac
2012, Hermine 2016, Matthew 2016, Irma 2017, Nate 2017, Michael 2018, Barry 2019),
of which the latest significant damage to Alabama and its forestland was Hurricane
Michael in 2018. It caused an estimated $20.8 million in timber damage in Alaba-
ma (ACES, 2018). Further, Alabama had significant tornado outbreaks in 2011, 2012,
2019, and most recently in 2020 with hurricanes Sally and Zeta. With more frequent
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severe weather events likely to occur (Easterling et al., 2000; Collins et al., 2013; Walsh
etal., 2014), FFLs awareness of such risks and interests in what can be done to mitiga-
te the impacts of such events could be increasing.

Our results highlight a need for assisting FFLs in Alabama on ways to generate in-
come from their forestland. Given the lack of comprehensive information on supple-
mental income opportunities for FFLs, further research is warranted that focuses on
the operations, management, market dynamics, and trade of such income opportu-
nities. This starts with the need for collaborating and establishing partnerships with
FFLs who have natural resource enterprises or are generating supplemental income
from their forestland to enhance research efforts and opportunities. Lastly, education
efforts are needed beyond just landowners as foresters and other natural resource
professionals would benefit from improved knowledge of business management,
planning and operating natural resource enterprises, and supplemental forest pro-
duct markets other than timber. This will enable more effective engagement bet-
ween natural resource professionals and landowners which can enhance the ability
to directly meet landowner needs and address problems that may arise with supple-
mental enterprises and forest management.

5. Conclusions

This study found that FFLs in Alabama are interested in generating income from their
forestland and they recognized the importance of forest management. However, most
FFLs are not generating income from their forestland. Those that are generating income
are actively managing their forestland and own larger tracts of forestland. Further, lack
of knowledge and experience is preventing FFLs from engaging in income-producing
activities on their forestland. These findings highlight the potential of income produc-
tion on smaller tracts of forestland as an approach to improve forest management on
these lands. Such income-producing opportunities could offset or reduce the cost of
management. Further, this highlights potential opportunities for improvements of na-
tive ecosystems by educating and engaging FFLs on management and business prac-
tices and the creation of income opportunities through the development of natural
resource enterprises. Interest from FFLs is apparent, but knowledge and experience on
what to do and how to do it are lacking. This underlines the need for further research
to better understand the suitability, management, and markets of such opportunities.
A better understanding of this information will allow natural resource professionals to
better bridge the gaps among sound forest management, healthy forests, and gene-
rating income and thus more effectively educate and engage FFLs.

Acknowledgments
The authors would like to thank the Alabama Forests Forever Foundation for fun-

ding this project. We are deeply grateful to all of the family forest landowners who
participated in the questionnaire. Special thanks to Alabama Cooperative Extension



Family Forest Landowners in Alabama, USA Seite 345

System (ACES), Forestry, Wildlife, and Natural Resource (FWNR) Outreach Programs
Administrator Mrs. Kelly Knowles for formatting, compiling, and printing survey mai-
lings and FWNR student workers Taylor Bergeron, Billy Horne, and Brianna Jones for
assistance in collecting and organizing mailing addresses, printing, and assembling
questionnaire packets.

References

Alabama Cooperative Extension System. 2018. Hurricane Michael Alabama agriculture
damage 2018 assessment report. Alabama Cooperative Extension System, Auburn,
AL.

Alabama Forestry Commission. 2017. Alabama forest facts. Alabama Forestry Commis-
sion, Montgomery, AL.

Amacher, G.S., Malik, A.S., Haight, R.G. 2005. Forest landowner decisions and the value of
information under fire risk. Canadian Journal of Forest Research 35(11): 2603-2615.

Arano, K.G., Munn, I.A. 2006. Evaluating forest management intensity: A comparison
among major forest landowner types. Forest Policy and Economics 9: 237-248.

Baen, J.S. 1997. The growing importance and value of recreational hunting leases to
agricultural land investors. Journal of Real Estate Research 14(3): 399-414.

Barlow, B., Filyaw, T., Workman, S. 2015. Non-timber forest products and forest ste-
wardship plans. AF-Note 48, USDA National Agroforestry Center.

Barnes, T. 2012. Wildcrafting non-timber forest products — an overview [Online]. Avai-
lable at: https://www.uky.edu/ccd/sites/www.uky.edu.ccd/files/wildcraftoverview.
pdf (Accessed 28 January 2021).

Bean, M.J., Wilcove, D.S. 1997. The private-land problem. Conservation Biology 11:
1-2.

Bliss, J.C., McNabb, K. 1992. Landowners reveal some surprising attitudes about rege-
neration. Forest Farmer 52(1): 14-15.

Butler, B.J. 2008. Family forest owners of the United States, 2006. General technical
report NRS-27, USDA Forest Service Northern Research Station.

Butler, B.J. 2011. Family forest owners rule! Forest History Today Spring/Fall 2011: 87-
91.

Butler, B.J., Butler, S.M. 2016. Family forest ownerships with 10+ acres in Alabama, 2011-
2013. Research note NRS-206, USDA Forest Service Northern Research Station.

Butler, B.J., Hewes, J.H., Dickinson, B.J., Andrejczyk, K., Butler, S.M. 2016. Family forest
ownerships of the United States, 2013: Findings from the USDA Forest Service's Na-
tional Woodland Owner Survey. Journal of Forestry 114: 638-647.

Butler, B.J., Leatherberry, E.C. 2004. America’s family forest owners. Journal of Forestry
102: 1-9.

Carr, S., Tait, J. 1991. Differences in the attitudes of farmers and conservationists and
their implications. Journal of Environmental Management 32(3): 281-294.

Chamberlain, J.L., Emery, M.R., Patel-Weynand, T. 2018. Assessment of non-timber fo-
rest products in the United States under changing conditions. General technical



Seite 346 Zachary Singh, Adam Maggard, Rebecca Barlow, John Kush

report SRS-232, USDA Forest Service Southern Research Station.

Chamberlain, J.L., Predny, M. 2003. Non-timber forest product enterprises in the South:
Perceived distribution and implications for sustainable forest management. In Pro-
ceedings of the First National Symposium on Sustainable Natural Resource-based
Alternative Enterprises. 28-31 May 2003, Mississippi State, 48-63.

Collins, M.,; Knutti, R.; Arblaster, J.; Dufresne, J. L,; Fichefet, T.; Friedlingstein, P,; Gao, X.;
Gutowski, W.J.; Johns, T,; Krinner, G.; Shongwe, M.; Tebaldi, C.; Weaver, A.J.; Wehner,
M. 2013.’Long-term climate change: Projections, commitments, and irreversibility"
In T.F; Qin, D,; Plattner, G.K;; Tignor, M,; Allen, SK.; Boschung, J.; Naules, A;; Xia, Y.;
Bex, V., Midgley, PM. (e.d.) Climate change 2013: The physical science basis. Contri-
bution of working group | to the fifth assessment report of the Intergovernmental
Panel of Climate Change. Cambridge, UK/ New York, NY, USA: Stocker, Cambridge
University Press, pp 1039-1106.

Cordell, H.K. 2008. The latest on trends in nature-based outdoor recreation. Forest His-
tory Today Spring 2008: 4-10.

Dillman, D.A.; Smyth, J.D.; Christian, L.M. 2014. ‘Mail Questionnaires and Implementa-
tion’ In Internet, Phone, Mail, and Mixed Mode Surveys: The Tailored Design Met-
hod, 4th edition. Hoboken, NJ, USA: John Wiley & Sons, Inc., pp 351-397.

Easterling, D.R., Meehl, G.A., Parmesan, C., Changnon, S. 2000. Climate extremes: Ob-
servations, modelling, and impacts. Science 289(5487): 2068-2074.

Finley, J. 2016. Forest stewardship: Earning income from your forestland [On-
line]. Available at: https://extension.psu.edu/forest-stewardship-earning-inco-
me-from-your-forestland (Accessed 11 January 2021).

Gan, J., Kolison Jr., S.H. 1999. Minority forest landowners in southeastern Alabama.
Southern Journal of Applied Forestry 23(3): 175-178.

Harper, C.A., Dixon, C.E., Jakus, PM., Barefield, D.A. 1999. Earning additional income
through hunting leases on private land [Online]. Available at: https://trace.tennes-
see.edu/utk_agexfish/2/ (Accessed 10 January 2021).

Hartsell, A. 2018. Alabama'’s forests, 2015. Resource bulletin SRS-220, USDA Forest Ser-
vice Southern Research Station.

Hussain, A. Munn, I.A. Grado, S.C., West, B.C., Jones, W.D., Jones, J. 2007. Hedonic ana-
lysis of hunting lease revenue and landowner willingness to provide fee-access
hunting. Forest Science 53(4): 493-506.

Hussain, A., Munn, |.A., Brashier, J., Jones, W.D., Henderson, J. E. 2013. Capitalization of
hunting lease income into northern Mississippi forestland values. Land Economics
89(1): 137-153.

James, S.M. 2002. Bridging the gap between private landowners and conservationists.
Conservation Biology 16: 269-271.

Jones, D.W,, Ring, J.C,, Jones, J.C,, Watson, K., Parvin, D.W., Munn, |.A. 2006. Land va-
luation increases from recreational opportunity: A study of Mississippi rural land
sales. In Proceedings of the Annual Southeastern Association of Fish and Wildlife
Agencies 60: 49-53.

Jones, D., Miller, J.E. 2016. Hunting leases: Considerations and alternatives for landow-
ners [Online]. Available at: https://extension.msstate.edu/sites/default/files/publi-
cations/publications/p2310.pdf (Accessed 14 January 2021)



Family Forest Landowners in Alabama, USA Seite 347

Joshi, O., Grebner, D.L., Munn, LA, Grala, R.K. 2015. Issues concerning landowner ma-
nagement plan adoption decisions: A recursive bivariate probit approach. Interna-
tional Journal of Forest Research 2015(4): 1-8.

Kennedy, V., Roche, S. 2003. Alabama landowner opinion survey. Market Research Insti-
tute under contract with the Alabama Forestry Association. Unpublished report.

Khanal, PN, Straka, T.J., Grebner, D.L., Joshi, O. 2020. Differences and similarities among
members and nonmembers of forest landowner associations in the Southern Uni-
ted States. Small-scale Forestry 19: 357-370.

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

Likert, R. 1932. Technique for the measurements of attitude. Archives of Psychology
140: 1-55.

Maggard, A., Barlow, Barlow. B., Kush, J. 2020. Nontimber forest products for foliage
and floral industries. General technical report, FOR-2085, Alabama Cooperative Ex-
tension System.

Majumdar, |., Teeter, L., Butler, B. 2008. Characterizing family forest owners: A cluster
analysis approach. Forest Science 54(2): 176-184.

McCann, E., Sullivan, S., Erickson, D., De Young, R. 1997. Environmental awareness, eco-
nomic orientation, and farming practices: A Comparison of organic and conventio-
nal farmers. Environmental Management 210: 747-758.

Megalos, M. 2016. Healthy forests: Managing for resilience [Online]. Available at:
https://content.ces.ncsu.edu/managing-for-resilience#:~:text=Healthy%20fo-
rests%20are%20also%?20resilient,usually%20recover%20as%20conditions%20im-
prove. (Accessed 14 January 2021).

Moser, W.K,, Treiman, T., Johnson, R. 2003. Species choice and the risk of disease and
insect attack: Evaluating two methods of choosing between longleaf and other
pines. Forestry: An International Journal of Forest Research 76(2):137-147.

Mozumder, P, Starbuck, C.M., Berrens, R.P, Alexander, S. 2007. Lease and fee hunting
on private lands in the U.S.: A review of the economics and legal issues. Human
Dimensions of Wildlife 12(1):1-14.

Owens, FL., Stouffer, P.C., Chamberlain, M.J., Miller, D.A. 2014. Early-successional bree-
ding bird communities in intensively managed pine plantations: Influence of vegeta-
tion succession but not site preparations. Southeastern Naturalist 13(3): 423-443.

Poudyal, N.C., Bowker, J.M., Green, G.T,, Tarrant, M.A. 2012. Supply of private acreage
for recreational deer hunting in Georgia. Human Dimensions of Wildlife 17(2): 141-
154.

Rhyne, J.,, Munn, I. A. 2008. Factors determining per acre market value of hunting leases
on sixteen section lands in Mississippi. General technical report FO-0352, Mississip-
pi State University Forestry and Wildlife Research Center.

Romm, J., Tuazon, R., Washburn, C. 1987. Relating forestry investment to the charac-
teristics of nonindustrial private forestland owners in northern California. Forest
Science 33(1): 197-2009.

RStudio. 2020. RStudio: Integrated Development for R. RStudio, Inc., Boston, MA. URI:
http://www.rstudio.com/.



Seite 348 Zachary Singh, Adam Maggard, Rebecca Barlow, John Kush

Singh, Z. 2020. Beyond the timberline: Assessment of supplemental income opportu-
nities, forest management practices, and southern pine straw types. Master’s The-
sis. Auburn University.

Straka, T.J. 2011. Contribution of wildlife to value of U.S. southern forestland. Journal of
ASFRMA 2011: 23-32.

Stribling, H. L., Caulfield, J.P, Lockaby, B.G., Thompson, D.P, Quicke, H.E., and Clonts,
H.A. 1992. Factors including willingness to pay for deer hunting in the Alabama
Piedmont. Southern Journal of Applied Forestry 16(3):125-129.

The Frank W. Norris Foundation. 2008-2018. Quarterly Price Reports. Timber Mart-
South. The Daniel B. Warnell School of Forest Resources, University of Georgia,
Athens.

USDA Forest Service. 2020. National woodland owner survey [Online]. Available at:
https://www.fia.fs.fed.us/nwos/ (Accessed 28 January 2021).

Walsh, J.; Wuebbiles, D., Hayhoe, K., Kossin, J., Kunkel, K., Stephens, G, Thorne, P, Vose,
R., Wehner, M., Willis, J., Anderson, D., Doney, S., Feely, R, Hennon, P, Kharin, V.,
Knutson, T., Landerer, F,, Lenton, T., Kennedy, J., Somerville, R. 2014. ‘Our changing
climate’In Melillo, J.M., Richmond, T.C., Yohe, G.W (e.d.) Climate change impacts in
the United States: The third national climate assessment. Washington DC: US Glo-
bal Research Program: Washington DC, USA, pp 19-67.

Wear, D.N., Carter, D., Prestemon, J. 2007. The South’s timber sector in 2005: A prospec-
tive analysis if recent change. General technical report SRS-99, USDA Forest Service
Southern Research Station.

Wear, D.N., Greis, J.G. 2012. The Southern forest futures project. General technical re-
port SRS-168, USDA Forest Service Southern Research Station.

Wear, D.N., Greis, J.G. 2013. The Southern forest futures project. General technical re-
port SRS-178, USDA Forest Service Southern Research Station.

Wilcove, D., Bean, M., Bonnig, R., McMillan, M. 1996. Rebuilding the ark: Toward a more
effective endangered species act for private land; Environmental Defense Fund:
Washington D.C., USA.

Zhang, D. 2004. Endangered species and timber harvesting: The case of the red-cocka-
ded woodpeckers. Economic Inquiry 42(1): 150-165.

Zhang, D., Hussain, A., Armstrong, J.B. 2006. Supply of hunting leases from non-indust-
rial private forest lands in Alabama. Human Dimension of Wildlife 11:1-14.

Zhou, N. 2010. An econometric analysis of Alabama rural land values. Master’s Thesis.
Auburn University.



