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ABSTRACT

Originally, forest sustainability was primarily concerned with continual timber production. Contemporary
concepts such as sustainable forest management (SFM) and climate-smart forestry (CSF) emphasize the continual
production of multiple forest goods and services, both market and non-market. In addition to the creation of new
programs for CSF, recent legislation in the United States (US) has expanded the use of incentive programs
traditionally used for subsidizing SFM to also support management activities that aid in climate adaptation and
mitigation. Understanding landowner perceptions of incentive programs for SFM in the US and how their use
correlates with landowner behavior may be informative for discussions on programs for CSF. In this study, we
systematically review the literature on financial incentive programs for SFM and forest landowner behavior,
perceptions, and characteristics. We restrict our analysis to refereed articles published in academic journals since
1992 and which feature actual incentive programs available to forest landowners in the US. We synthesize
lessons from the literature on past and current programs and discuss potential implications for incentive pro-
grams for CSF. Program administrators may utilize the findings from this review to inform the design and
administration of incentive programs that promote sustainable forestry and support forest landowners in

responding to and mitigating climate change.

1. Introduction

The concept of forest sustainability has evolved over time but
emerged as both a biological and socioeconomic notion centered on
production (Sample and Sedjo, 1996; Rodriguez Franco and Conje,
2023; Cooper and MacFarlane, 2023). In the late 1980s and early 1990s,
momentum from the international forestry community led to the
development of performance standards and indicators for sustainable
forest management (SFM), a term originating from sustainable devel-
opment and the three pillars of sustainability: Economic, social, and
environmental (Wang, 2004; McGinley and Cubbage, 2020). SFM
expanded the focus of forest sustainability beyond continual production
of biological and socioeconomic benefits of forests, incorporating the
production of ecological, environmental, cultural, and spiritual benefits
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for current and future society (United Nations [UN], 1993; Rodriguez
Franco and Conje, 2023).

In the 21st century, the concept of climate-smart forestry (CSF) arose
from climate-smart agriculture, an approach to achieve sustainability in
the agricultural sector in response to climate change (Nabuurs et al.,
2015, 2018; Lipper and Zilberman, 2018; Bowditch et al., 2020). In the
context of European mountain forests, CSF has been defined as “sus-
tainable adaptive forest management and governance to protect and
enhance the potential of forests to adapt to, and mitigate climate
change” and with the goal of sustaining “ecosystem integrity and func-
tions” (Bowditch et al. 2020, p. 8). The United States Department of
Agriculture defines climate-smart agriculture and forestry jointly as an
integrated approach that facilitates landowners in addressing climate
change through mitigation and adaptation strategies which also sustain
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productivity and incomes from farming, ranching, and forestry (United
States Department of Agriculture [USDA], 2023).

Recent studies have highlighted the similarities between SFM and
CSF (Bowditch et al., 2020; Cooper and MacFarlane, 2023). Cooper &
MacFarlane (2023) proposed that SFM is one of three components of
CSF, along with restoration and avoided conversion. To address the
current emphasis in achieving climate-smart outcomes through forestry
in the United States (US) (USDA, 2022; White House, 2022), public
programs that had been incentivizing SFM recently began incentivizing
landowners to implement practices that support CSF (Inflation Reduc-
tion Act, 2022; Natural Resources Conservation Service [NRCS], 2024b;
USDA, 2024a). Furthermore, new public programs (USDA, 2024b;
United States Forest Service [USFS], 2024) and market-based mecha-
nisms (Shen et al., 2023) have been created to subsidize and/or promote
CSF.

As such, there is a timely need to understand how forest landowners
have perceived and responded to different types of financial incentives
for SFM in the US. Themes and trends gleaned from the literature on
financial incentives for SFM may have important implications for cur-
rent and emerging programs for CSF. This study addresses the following
research questions: (1) How have landowners responded or behaved in
relation to incentives for SFM? (2) What are landowners’ attitudes to-
ward incentives for SFM? (3) How are landowners that use or do not use
financial incentives for SFM characterized? (4) What lessons can we
learn from the literature to inform discussions on incentives for CSF? In
order to answer these questions, we reviewed the academic literature on
financial incentives for SFM in the US and landowner behaviors, per-
ceptions, and characteristics.

Our synthesis differs from past review studies through its compre-
hensive scope with respect to the research questions addressed, inclu-
sion of qualitative and quantitative analyses, geographic coverage, and
financial incentive instruments represented (Amacher et al., 2003;
Beach et al., 2005; Floress et al., 2019; Chizmar et al., 2021; Mitani and
Lindhjem, 2022; Butler et al., 2023). We also incorporated the recom-
mendations of Mitani and Lindhjem (2022) into our approach by
focusing on research that investigates landowners’ use and perceptions
of actual incentives and not hypothetical programs, as the researchers
found that participation in forest incentive programs was estimated to
be higher on average for hypothetical programs compared to actual
programs and actions. The remainder of the paper is structured as fol-
lows: Section 2 provides background on the evolution of the concept of
forest sustainability over the past four centuries and the role of financial
incentives in supporting SFM and CSF; Section 3 presents our approach
to identifying, screening, and reviewing the academic literature; Section
4 includes summarized results from the analysis of the literature; Section
5 discusses the themes, trends, and lessons gleaned from the literature;
and Section 6 provides concluding remarks.

2. Background
2.1. Forest sustainability through time

Documents dating back to the 17th century discuss the negative
implications of past forest resource use and the importance of being able
to utilize the resource continually for the benefit of future generations
(Wiersum, 1995). Up until the mid-20th century, sustainability of forests
was embodied by the principle of sustained yield, the balancing of forest
harvests and growth to ensure continual growth and production (Sample
and Sedjo, 1996; Luckert and Williamson, 2005), and the normal forest
concept, a forest with multiple even-aged, equal-sized stands repre-
senting each age class to maximize continual production (Leslie, 1966;
Rodriguez Franco and Conje, 2023). During the middle of the last cen-
tury, forest sustainability in the US expanded from a primary focus on
the production of wood products to the continual production of multiple
forest benefits including timber, fish and wildlife, recreation, range and
fodder, and watershed protection (Leslie, 1966; Rodriguez Franco and
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Conje, 2023). In subsequent decades, the scope of forest sustainability
broadened to the model of sustainable forest management, which in-
cludes a broad range of benefits from forests, an emphasis on the health
of forest ecosystems, and an intention to adapt management as needed
(Luckert and Williamson, 2005; Rodriguez Franco and Conje, 2023).

SFM was placed on the international agenda during the 1992 United
Nations Conference on Environment and Development in Rio de Janeiro,
which adopted the Rio Forest Principles, provided an aspirational mo-
mentum, and set in motion the Montreal Process and related initiatives
on SFM (McGinley and Cubbage, 2017; Rodriguez Franco and Conje,
2023). The definition of SFM has evolved since the mid-1990s but has
clearly maintained an emphasis on balancing the economic, social, and
environmental values of forests for the benefits of current and future
generations (Table 1). Forums, such as the Montreal Process, the Lep-
aterique Process for Central America, the Pan-European Forest Process,
and the Sustainable Forest Initiative have formulated guidelines, specific
criteria and indicators for assessing SFM (e.g., conservation of biodi-
versity, maintenance of forest productivity, forest health, soil and water
resources, and contribution to the global carbon cycle, among others)
(McGinley and Cubbage, 2017). A common theme of these guidelines is
a focus on multiple forest values and informal voluntary participation in
SFM practices (e.g., forest certification).

In recent years, researchers have argued that CSF has a foundation in
SFM but expands the emphasis on climate adaptation and mitigation and
ecosystem services (Verkerk et al., 2020; Wang, 2024). Accordingly,
many SFM practices may also be used to support climate-smart out-
comes related to climate mitigation and adaptation (Table 2). As such,
both Bowditch et al. (2020) and Santopuoli et al. (2021) sought to
develop criteria and indicators for CSF based on the pan-European
criteria and indicators for SFM that address adaptation and mitigation.
Bowditch et al. (2020), who established the framework, utilized SFM
indicators as a basis for CSF due to the concepts’ mutual inclusion of
multiple forest benefits and ecosystem services. Cooper and MacFarlane
(2023) proposed re-framing CSF from its focus on SFM, production
forestry, and carbon to a broader framework that also includes resto-
ration and avoided conversion and prioritizes all forest values and
ecosystem services.

2.2. Incentives for sustainable forest management

Not all goods and services produced by forests and woodlands are
captured through financial markets (Chizmar, 2021; Frey et al., 2021).
As such, if a landowner self-optimizes, maximizing benefits with respect
to costs, this could lead to the sub-optimal production of these
non-market forest goods and services at the societal level (Ollikainen,
2016). More specifically, without incentives, the market prices associ-
ated with wooded lands and wood products may not fully capture and
internalize the costs and benefits associated with non-market goods and
services such as biodiversity, flood control, aesthetics, and soil retention
(Baumol and Oates, 1988; Frey et al., 2021). Public financial incentive
programs and market-based mechanisms are two types of interventions
which either decrease the value of costs or increase the value of benefits
from forest management and protection (McGinley and Cubbage, 2020).

Financial incentives for forest management have generally taken two
forms: tax benefits and direct payments. Landowners may qualify for
income tax deductions, credits, and amortization and preferential
property tax programs. Landowners may receive one-time direct pay-
ments, such as cost-share reimbursements, or periodic payments, such as
in the case of conservation easements or payments for ecosystem ser-
vices including forest carbon. Each of these incentive types attempt to
encourage landowner behavior and practices that support the provision
of non-market benefits of forests (McGinley and Cubbage, 2020; Chiz-
mar et al., 2021; Frey et al., 2021). Landowners may also participate in
market-based incentive programs such as carbon markets through the
sale of carbon offsets or credits, tradeable certificates that represent
additional and permanent greenhouse gas emission reductions or
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Table 1
Common definitions of sustainable forest management over time.

Organization Time Definition

Trees, Forests and People 19 (2025) 100753

Sources: Sustainable Forestry Initiative, 2015; UN, 2016; Montreal Process
Working Group, 2023; Rodriguez Franco and Conje, 2023; Food and Agriculture

International Tropical Timber 1992
Organization (ITTO)

“The process of managing forest to
achieve one or more clearly
specified objectives of management
with regard to the production of a
continuous flow of desired forest
products and services without
undue reduction of its inherent
values and future productivity and
without undue undesirable effects
on the physical and social
environment”.
"Forest resources and forest lands
should be sustainably managed to
meet the social, economic,
ecological, cultural, and spiritual
needs of present and future
generations. These needs are for
forest products and services, such as
wood and wood products, water,
food, fodder, medicine, fuel,
shelter, employment, recreation,
habitats for wildlife, landscape
diversity, carbon sinks, and
reservoirs, and other forest
products, Appropriate measures
should be taken to protect forests
against harmful effects of pollution,
including air-borne pollution, fires,
pests, and diseases, to maintain
their full multiple values. "
“A way to maintain forests’ critical
functions and characteristics for
current and future generations:
carbon cycles, forest health, water
and soil protection, biodiversity,
and forest productivity.”
Sustainable Forestry Initiative =~ 1994 Sustainable forestry is: “To meet the
(SFI) needs of the present without
compromising the ability of future
generations to meet their own needs
by practicing a land stewardship
ethic that integrates reforestation
and the managing, growing,
nurturing, and harvesting of trees
for useful products and ecosystem
services such as the conservation of
soil, air and water quality, carbon,
biological diversity, wildlife and
aquatic habitats, recreation and
aesthetics.”
“A dynamic and evolving concept
[that aims] to maintain and
enhance the economic, social, and
environmental values of all types of
forests, for the benefit of present
and future generations.”
“The aim of sustainable forest
management (SFM) is to ensure that
forests supply goods and services to
meet both present-day and future
needs and contribute to the
sustainable development of
communities.”
“SFM encompasses the
administrative, legal, technical,
economic, social and environmental
aspects of the conservation and use
of forests. It implies various degrees
of human intervention, ranging
from actions aimed at safeguarding
and maintaining forest ecosystems
and their functions to those
favouring specific socially or
economically valuable species or
groups of species for the improved
production of goods and services.”

Rio Forest Principles - UN 1992
Conference on Environment
and Development

Montreal Process on 1993-1995
Temperate and Boreal

Forests

United Nations Forest 2007
Instrument

Food and Agriculture 2024
Organization (FAO)

Organization, 2024; International Tropical Timber Organization, 2024.

Table 2

Forest management practices and examples of potential benefits to sustainable
forest management and climate-smart forestry.

Practice

Sustainable Forest
Management

Climate-Smart Forestry

Treatment of slash
and down woody
debris

Herbicide
application

Tree establishment

Prescribed fire

Mechanical
thinning

Selective

harvesting

Riparian buffer
establishment

Mechanical removal of slash
and debris

Application of herbicide to
prevent encroachment of
competitive, non-desired
species

Planting of species best
suited for site

Controlled burning to create
wildlife habitat

Reduce forest density to
promote growth of desired
stems

Perform shelterwood or
seed-tree harvest to retain
trees of good form and vigor

Establish and maintain tree
and ground cover in areas
adjacent to water bodies to

Controlled retention of down
woody debris to enhance soil
moisture

Application of herbicide to
prevent encroachment of
competitive, non-desired
species

Planting of species that are
expected to be resilient to
future conditions

Controlled burning to reduce
fuel loads

Decrease forest density to
reduce drought-related
stress and mortality

Perform shelterwood or
seed-tree harvest to retain
trees that were resistant to
pest or disease outbreak
Establish and maintain tree
and ground cover in areas
adjacent to water bodies to

protect water quality store carbon

Note: This is an illustration of forest practices that can promote outcomes rele-
vant to the paradigms of sustainable forest management and climate-smart
forestry. Due to similarities between sustainable forest management and
climate-smart forestry, outcomes listed under one paradigm may also qualify for
the other paradigm.

Sources: Chizmar and Parajuli, 2022; Gagnon, 2022; Natural Resources Con-
servation Service, 2024a, b; Swanston et al., 2016.

removals that are real and measurable (Ruseva et al., 2017).

The US has been a leader in SFM evidenced by relatively stable forest
land area and consistently high volume of timber production (McGinley
and Cubbage, 2020; Rodriguez Franco and Conje, 2023). In the US,
forest sustainability has been promoted by a variety of public and pri-
vate incentive mechanisms, including financial assistance, tax benefits,
payments for ecosystem services, and carbon offset programs (Table 3).
More recently, forests and wood products have become integral to
broader conversations about solutions to climate change (i.e., CSF),

Table 3
Types of incentive mechanisms used to encourage sustainable forest
management.

Incentive Type Mechanism Description

Tax Benefit State property tax
incentives
Federal and state

income tax provisions

Reduced property tax liability for
forestlands

Deduction of forest management
expenses, reforestation cost
deduction and amortization

Direct Payments Conservation Payment for lands enrolled in a
easement conservation easement
Cost-share Reimbursement payment for the
reimbursement costs of management practices

Payment for
ecosystem services

Periodic payment for production
of ecosystem services such as for
wildlife habitat and/or water
quality

One-time and/or periodic
payments for carbon sequestered
through forest management
activities

Forest carbon offset
programs and markets

Carbon markets
(voluntary and
compliance)
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resilience building, job training, and enhancing land retention and ac-
cess to forest assistance programs, especially among underserved land-
owner groups (veteran, African American, and tribal forest owners).
New federal initiatives focused on forest management for climate ben-
efits have received support from the 2022 Inflation Reduction Act for a
suite of incentive mechanisms targeted at private forest owners. How-
ever, policy certainty and predictability remain a concern among both
implementing entities and landowners looking to engage in incentive
programs (Forest Landowners, 2024). Understanding the relationship
between types of incentive mechanisms and landowner behavior is,
thus, essential for informing policy decisions and development of
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programs incentivizing SFM and CSF. It is this consideration that pro-
vides one of the motivations for this review, namely assessing existing
empirical knowledge on financial incentives for SFM, and how land-
owners have responded to these incentives.

3. Methodology

Following Xiao and Watson (2019), our approach was guided by our
study motivation to inform discussions on incentive programs. We
developed and refined our research questions based on conversations
with forest incentive program and woodland owner outreach specialists
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Fig. 1. Steps in the systematic review of literature.
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and their research needs related to incentive programs for forest carbon
management (D. Cleaves and M. Megalos, personal communication,
November 2022 — July 2023). The specialists we consulted were inter-
ested in understanding the extent of the knowledge on financial incen-
tive programs for forest landowners in the US. In order to address our
four research questions, we determined that a hybrid testing-extending
review approach would be the most appropriate. In simple terms, a
testing review aims to address a specific question, whereas an extending
review seeks to create higher-order constructs based on concepts
explored in the literature (Xiao and Watson, 2019).

Our review of the literature involved identification of relevant
publications, screening for eligibility (phase 1), screening for relevance
(phase 2), review and data extraction, and synthesis (Fig. 1). This study
utilized three different methods of identifying literature: (1) Recom-
mendations from experts, (2) backward and forward search, and (3)
literature database search. First, we asked experts in forest taxation and
extension to share citations for publications related to forest incentive
programs and landowner behavior in the US. The request for literature
from experts was broad: Journal articles and other publications pub-
lished in the last 50 years (1973-2023) that feature forest incentive
programs available to landowners in the US and explore forest land-
owner behavior. Further, the request was not restricted to incentive
programs for sustainable forest management, as this was included
following identification of literature as an inclusion criterion in the
second screening phase. We collected citations for 85 publications from
both academic and gray literature based on the input from topical ex-
perts. Of note, we later exclude gray literature from the review but
included it in the literature pools prior to applying exclusion criteria as
these publications may cite or be cited by relevant formally refereed
publications.

Second, we performed backward and forward reference searches to
identify additional publications from gray and academic literature.
Backward searches were performed by reviewing the references cited in
the 85 publications suggested by experts. Meanwhile, we utilized Google
Scholar to complete forward searches for articles that cited any of the 85
articles in the expert literature pool. Through backward and forward
searches, we catalogued 80 additional publications. Finally, we searched
for publications in Google Scholar and Web of Science. We collectively
and iteratively identified keywords to utilize in literature searches that
would capture various types of incentives for forest landowners
(Table 4). Since we screen for relevance to SFM in the second screening
phase, we did not include a search term related to “sustainability” or
“sustainable forest management.” After we created a list of search terms
and synonyms associated with financial incentives and forest landowner
behaviors and attitudes, we tested combinations of the keywords to
evaluate their ability to return relevant results. We documented cita-
tions for all observations associated with these searches and noted
duplicate results. After testing of keywords, we created more complex
search phrases using Boolean operators and screened the first 100 re-
sults, continuing to note duplicates. Including duplicates, we recorded
an additional 1176 publications from the literature database search.

Table 4

Keywords used in literature database searches.
Incentive Landowner Response
(Forest) incentive (Forest) landowner Behavior
Tax incentive (Family) forest owner Perception
Cost share Woodland owner Attitude

(Forest) carbon market Nonindustrial private forest
landowner
(Forest) carbon offset
(Forest) carbon credit
Payment for ecosystem
service
Carbon payment
Carbon program
Conservation easement

Trees, Forests and People 19 (2025) 100753

Between the three pools of literature, we collected 1341 publications.
3.1. Inclusion and exclusion criteria

We developed a screening protocol through an iterative process
where we tested the protocol with ten articles selected to capture di-
versity in the literature sample. We refined the protocol to encourage
consistency in coding and interpretation of inclusion and exclusion
criteria. The screening protocol was divided into two phases, screening
for eligibility and screening for relevance (Supplement 1). For the initial
screening phase of the literature identified through the database search,
we reviewed citations and excluded those published prior to 1992 or not
focused on the US or a portion of the US, when evident from the citation.
We chose the year 1992 due to the occurrence of the Rio Conference, or
Earth Summit, which some authors have distinguished as influential and
proliferating conversations on how the world should sustainably
manage and protect forests to meet current and future needs (Bulkan
et al., 2010; Bastrup-Birk et al., 2016; Gillespie, 2017; McGinley and
Cubbage, 2017; Rodriguez Franco and Conje, 2023). We constrained our
sample to formally refereed journal articles as a means to control for
quality and reduce the inclusion of studies that were also published in
journals and theses, dissertations, or other reports. We also removed
duplicates from the literature database search during this initial phase.
As a result, we excluded 922 publications from the literature search
pool, leaving 254 publications in the respective pool. We utilized the
same exclusion criteria to refine the expert and backward-forward
search literature pools. This led us to remove 11 citations from the
original expert pool and 10 citations from the backward-forward search
pool. Finally, we merged our three pools of literature and dropped 54
duplicates. In total, we excluded 997 publications in the first part of the
screening phase, leaving a total of 344 publications.

In the second part of the screening phase, we reviewed abstracts, and
scanned the full-text of articles when necessary for the 344 publications
identified in the first phase. Studies were excluded if (1) they did not use
real data, as opposed to simulated data, collected by program adminis-
trators or through qualitative or quantitative research approaches such
as surveys, focus groups, or interviews to assess landowner response,
attitudes, or characteristics relating to financial incentives; (2) the
incentive instrument analyzed does not subsidize SFM, where SFM is
defined as an approach to ensure forests continually produce goods and
services to benefit the needs of present and future generations, encom-
passing a spectrum of management activities and intensity and some
level of human intervention (Food and Agriculture Organization, 2024);
or (3) they did not report landowner behavior responses, perceptions, or
characteristics as they pertain to financial incentives. For the purpose of
this study, we interpreted a landowner behavioral response as forest
management activities and other forestry-related behaviors correlated
with the use of forest landowner incentives, including implementing
silvicultural and conservation practices, planning of activities, and use
of other incentives. After the second part of the screening phase, we
were left with 103 articles to review.

3.2. Data extraction and analysis

We designed our review protocol to facilitate analysis of both
quantitative and qualitative research. Similar to the approach for
creating the screening protocol, we tested the review protocol and
updated it to improve interpretation and consistency between the
coders. When reviewing the full text of articles, we removed nine
additional studies that did not meet the inclusion criteria (e.g., featured
hypothetical incentive programs, did not analyze landowner behaviors,
perceptions, or characteristics). For the remaining 94 articles, we
extracted information related to the financial incentive(s) analyzed in
the study, the data and method(s) utilized, and the results as they relate
to landowner behaviors, perceptions, and characteristics (Supplement
2). We synthesized the findings according to trends and themes among
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behaviors, perceptions, and characteristics of landowners and summa-
rize them below with respect to each research question.

4. Results

Over half of the 94 studies selected for this review were published in
the 2010s (Fig. 2, Supplement 3). We identified seven types of incentives
analyzed in the literature: Cost-share, property taxes, conservation
easements, carbon offsets, income tax provisions, a mix of programs, and
other. Fig. 3 summarizes the number of studies that explored incentives
by type and scope, i.e., level at which the incentive program is admin-
istered (e.g., state, federal, non-profit). Over a third of the articles
examined a combination of incentives with a mixed (25 studies), federal
(9 studies), or state (2 studies) scope of implementation. Financial in-
centives commonly analyzed in the literature were cost-share (18
studies), property tax (15 studies), conservation easement (10 studies),
and carbon offset programs (9 studies).

The majority of studies (65 of 94) employed quantitative method-
ologies utilizing survey, administrative, or other types of data (Fig. 4).
Qualitative research largely relied on interviews, while mixed-methods
studies used focus groups, interviews, and a mix of other data sources.
Fig. 5 summarizes the number of studies that analyzed landowner be-
haviors, perceptions, and characteristics by incentive type. Overall
landowner behavior and characteristics are the most commonly exam-
ined constructs in the literature (56 and 48 studies respectively), fol-
lowed by landowner perceptions (41 articles). Among the publications
examining a mix of incentives, 19 focused on behaviors, 19 on percep-
tions, and 17 on landowner characteristics.

4.1. Question 1: How have landowners responded or behaved in relation
to incentives for SFM?

Almost half of the studies that evaluated landowner behaviors were
published in the last decade (26 of 56). One-fourth of the studies (14 of
56) were published in the 2020s, and the remainder was equally
distributed between the 1990s (8 of 56) and 2000s (8 of 56). Fig. 5 shows
the distribution of behavior studies by type of incentive: The majority
focused on mixed incentives (19 studies), cost-share programs (14),
property tax programs (10 studies), and conservation easement pro-
grams (6). Behavior studies primarily used quantitative research ap-
proaches (48 of 56), followed by mixed approaches (7 of 56), and
qualitative methods (1 of 56). Survey data was most often utilized in
behavior literature (43 of 56).

Overall analysis of landowner behavior showed a mixed behavioral
pattern influenced by cost-share, preferential property tax, and conser-
vation easement programs as well as other financial and technical
assistance programs related to engagement in active forest management.

D
S

52

9
(=}

N
(=]

[5o]
S

10

—_
S

Number of publications
(9%]
S

S

1990s 2000s 2010s 2020s

Fig. 2. Number of publications included in the analysis by decade.

The category ‘other’ programs include one block grant and one unknown pro-
gram with an unknown scope; one conservation easement with no specified
scope; and two programs related to the Minesota Sustainable Forest In-
centives Act.
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Landowner responses to cost-share programs

Butler et al. (2014) found that landowners who received assistance
through cost-share programs were more likely to have forest manage-
ment plans and engage in activities such as tree planting, wildlife habitat
improvement, fire hazard reduction, and afforestation and harvesting
activities than those who did not receive assistance. Another study by
Kilgore et al. (2015) supported this finding, additionally revealing that
such landowners were more likely to have established conservation
easements and were more concerned about keeping their land intact for
future generations. Similarly, Song et al. (2014b) highlighted the
effectiveness of the cost-share program in promoting better forest
management by showing that program participants were more actively
involved in silvicultural and conservation activities compared to
non-participants.

In the southern pine region, landowners’ demand for planting was
positively correlated with cost-share assistance for planting costs
(Hardie and Parks, 1996). Specifically, in North and South Carolina,
awareness of cost-share programs was positively correlated with refor-
estation decisions and investments, whereas the actual use of these
programs was negatively correlated with reforestation investments
(Zhang and Flick, 2001). For landowners who had pre-conceived land
management goals, participation in cost-share programs was also found
to reinforce their stewardship behavior (Andrejczyk et al., 2016).

Responses to preferential property tax programs

Ma and Kittredge (2011) found that both engaged (enrolled) and
unengaged (unenrolled) landowners under state preferential property
tax programs may consider donating or promoting conservation ease-
ments, conditional on the experience with cooperative forest manage-
ment or cross-boundary cooperation with adjacent landowners. Along
the same line, Brockett et al. (2003) observed no meaningful differences
in behavior between participants and non-participants of Tennessee’s
preferential property tax program concerning future land use and the
program’s land conversion objectives. Similarly, Brockett and Gebhard
(1999) observed no significant relationship between enrollment in
Tennessee’s preferential property tax program and forest management
practices. However, Indiana landowners with larger acreages enrolled in
property tax programs had completed more conservation management
strategies and were more likely to grant conservation easements (Farmer
et al., 2016; J.R. 2017).

Several studies suggested that factors beyond the lower tax rates
offered through the property tax incentive programs could have influ-
enced management intensity and participation in these programs
(Rathke and Baughman, 1996; Meier et al., 2019; Schram et al., 2021).
For example, Rathke and Baughman (1996) argued that the requirement
of a management plan for enrolling in Minnesota’s property tax program
may have impacted management activities, such as tree planting and
timber stand improvements. Schram et al. (2021) made a similar argu-
ment, noting that the requirement of a management plan in Michigan
combined with factors such as forest type, size, and condition, likely
played a significant role in shaping forest management activities. In
contrast, Kilgore et al. (2008a, 2008b) revealed that Minnesota land-
owners’ willingness to enroll in the Sustainable Forest Incentive Act
program was not an indicator of past or future forest management
activities.

Responses to conservation easement programs

Literature investigating easement participants has also identified a
positive association with plans for engaging in active forest manage-
ment. Gutierrez-Castillo et al. (2022a) reported that about 63% of sur-
veyed Louisiana easement grantors planned to carry out management
activities to sustain their forests under easement within the next decade.
Additionally, landowners who were members of a conservation orga-
nization and open to receiving lower thinning income, provided wildlife
was protected, showed a positive correlation with a willingness to thin
(Gutierrez-Castillo et al., 2022b). Similarly, Wolde et al. (2016)
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identified a positive correlation between enrollment in financial and
technical assistance programs and the development of forest manage-
ment plans among landowners in Virginia and Texas. In the northern
region of the US, however, while easement participation was closely
associated with the adoption of forest management plans, the authors
suggested that it did not stimulate active forest management behavior or
decisions to undertake greater management practices (Song et al.,
2014a).

Past experience with incentive programs

Literature also suggests that prior use of or experience with in-
centives may influence landowners’ engagement in SFM activities and
future incentive programs. For example, Kim and Langpap (2015)
examined landowners’ willingness to adopt forest management prac-
tices that enhance carbon sequestration and found a positive correlation
between past usage of cost-share and the implementation of both fuel
treatments and fertilization, but a negative correlation with the imple-
mentation of fuel treatments alone. Similarly, Charnley et al. (2020)
reported that previous experience with the Natural Resources Conser-
vation Service (NRCS) Enviromental Quality Incentives Program (EQIP)
helped landowners take forest restoration actions. Of the surveyed
landowners, about 52% established or maintained native plantings, and

about 72% implemented early successful forest management activities
even after their contract ended with NRCS programs (Lutter et al.,
2019b). In the southern states, unlike non-cost-share participants, past
cost-share landowners were more willing to enroll in future cost-share
programs (Hilsenroth et al., 2023). However, past participation in
preferential property tax and stewardship incentive programs was found
to be an insignificant predictor of landowners’ willingness to consider
forest certification and hypothetical incentives (Klosowski et al., 2001;
Mercker and Hodges, 2007; Ma et al., 2012). Likewise, Mutandwa et al.
(2019) found that familiarity with the CRP did not significantly influ-
ence landowners’ willingness to implement forest management activ-
ities in hypothetical CRP scenarios.

4.2. Question 2: What are landowners’ attitudes toward incentives for
SEM?

The majority of studies examining landowner perceptions of incen-
tive programs (26 of 41 publications) were published over the last
decade, and largely focused on a mix of incentive programs (19 of 41
studies), cost-share (7 of 41), and carbon offsets (5 of 41). Quantitative
methods were the preferred approach for analyzing landowner percep-
tions (26 of 41 studies), using statistical and econometric analyses of
telephone or mail survey data. Focus groups with landowners were the
second most common source of information on landowner attitudes
toward incentives.

Overall, studies find positive attitudes toward benefits of CRP
participation (Thapa et al., 2024), and a positive association between
landowner satisfaction with incentive programs administered by the
NRCS, Farm Service Agency (FSA), and US Fish and Wildlife Service
(USFWS) and contact with agency staff (Adhikari et al., 2022). Over 80%
of landowners were satisfied or neutral with multiple incentive pro-
grams, although they were not asked if they actually participated in a
program (Adhikari et al., 2022). This finding is similar to the overall
satisfaction levels of participants of property tax programs (Butler et al.,
2012). Dissatisfaction with property tax programs was related to pro-
gram requirements, including contract length and renewal, withdrawal
penalty (Fortney et al., 2011), eligibility requirements, and compensa-
tion (Butler et al., 2012). Similarly, landowners expressed dissatisfaction
with forest carbon offset contract requirements (Miller et al., 2014) as
well as the perceived uncertainty and risk associated with federal tax
provisions (e.g., estate tax, federal income tax) (Greene et al., 2014) and
forest carbon offsets (Thompson and Hansen, 2013; Miller et al., 2014).
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Fig. 5. Number of studies in the analysis that evaluated landowner behaviors, perceptions, and characteristics by incentive type.

Commonly perceived benefits of participation in incentive-based
conservation programs included soil erosion control, livestock grazing,
and income (Gan et al., 2005), as well as wildlife habitat (Lutter et al.,
2019b). Soil erosion control, clean air, water, and recreation are among
the ecosystem services landowners were most familiar with, relative to
less familiar ones such as woody biomass, carbon sequestration,
fee-based recreation, and biodiversity (Mutandwa et al., 2016). Tian
et al. (2015) found that landowners interested in managing for carbon
perceived government payments as useful incentives, while interest in
managing forests for water and aesthetics was positively related to the
attitude that property tax programs are useful incentives. Similarly, tax
incentives and access to seedlings were preferred over cost-share pro-
grams, and technical assistance was valued more than direct payments
in the context of agroforestry assistance (Strong and Jacobson, 2006).
Perceptions of high costs borne by participants (Bell et al., 1994; English
et al., 1997), program restrictions (Fortney et al., 2011; Butler et al.,
2012), and limited available funding (Daniels et al., 2010) were nega-
tively related to the likelihood of participation in incentive programs,
including carbon offset programs (E.C. Kelly et al., 2017).

Focus group discussions reveal that landowners are critical of
financial incentive programs for their inconsistent administration, slow
enrollment procedures, lack of funding, waiting period for a forester to
visit their property, and perception that some landowners may not
implement cost-share activities (Kilgore et al., 2007). Among minority
landowners in the US South, concerns about paperwork, lack of staff,
and initial capital outlay were important considerations (Dwivedi et al.,
2016). Researchers found that trust was key for minority landowners’
perceptions of cost-share programs and that community-based pilot
projects (e.g., technical assistance) were important for building trust
among landowners and foresters to encourage SFM and retention of
African American family land (Schelhas et al., 2017). Focus groups with
African American landowners found that government assistance pro-
grams were perceived as inequitable, discriminatory, or unavailable to
all landowners (Gordon et al., 2013).

4.3. Question 3: How are landowners that use or do not use financial
incentives for SEM characterized?

The majority of the studies that evaluated landowner characteristics
were published in the previous decade (27 of 48). The remainder of the
studies were equally distributed among the 1990s, 2000s, and 2020s

with seven publications from each decade. One-third of the studies
examined characteristics of users and non-users of incentive-based
conservation programs with multiple types of incentives, whereas
approximately two-thirds of the studies assessed individual types. Most
studies utilized quantitative approaches (43 of 48) and survey data (37
of 48) to evaluate landowner characteristics. The one qualitative study
used interview data, while the mixed-methods studies used data from
focus groups, interviews, surveys, and multiple sources.

Compared to non-users, the literature on mixed incentives charac-
terized landowners that use or likely use financial incentives as having
higher levels of education and income (Kluender et al., 1999), owning
greater acreages of land or forestland (Butler et al., 2021), and having
objectives and reasons for ownership related to the socio-environmental
values (Bell et al., 2019). Notably, incentive users in the mixed in-
centives literature were more likely to be female (Gan et al., 2005) and
non-minority landowners (Butler et al., 2020). Generally, studies on
mixed incentives have found that incentive users are active landowners
and have demonstrated higher levels of engagement than
non-participants through landowner associations and interaction with
natural resource professionals (Ma and Kittredge, 2011; McGrath et al.,
2021). However, characteristics such as landowner age (Gan et al.,
2005; Ma and Kittredge, 2011) and tenure (Wolde et al., 2016),
inherited land (Kluender et al., 1999; Wolde et al., 2016), and timber
and investment ownership objectives (Bell et al., 2019; Butler et al.,
2020; Wolde et al., 2016) had inconsistent effects on their consideration
or usage of incentives for SFM.

In many cases, findings from studies on multiple incentive types
aligned with the findings of studies that analyzed an individual incentive
program or type. For instance, landowner education and income and
land or forestland acreage were positively associated with participation
in property tax programs (Dennis and Sendak, 1992; Meier et al., 2019)
and cost-share programs (Butler et al., 2014; Ma et al., 2012).
Socio-environmental values, objectives, or reasons for ownership were
prevalent among conservation easement grantors (Farmer et al., 2011,
2015; Kittredge et al., 2013), property tax program enrollees (Fortney
et al., 2011), carbon offset program participants (Sass et al., 2022), and
cost-share program participants (Lutter et al., 2019a). Timber produc-
tion and investment objectives were positively correlated with the use of
income tax provisions (Green et al., 2004) and cost-share assistance
(Nagubadi et al., 1996; Butler et al., 2014; Kilgore et al., 2015) but had a
mixed relationship with property tax incentives (Nagubadi et al., 1996;



S. Chigmar et al.

Williams et al., 2004; Meier et al., 2019). Further, a qualitative analysis
of cost-share program participation highlighted the ability of active
landowners to successfully navigate funding opportunities such as
cost-share programs (Boag et al., 2018).

We noted a few discrepancies between the literature on mixed in-
centives and individual incentives. Sass et al. (2022) was the only study
to assess the concern for climate change on participation in carbon offset
programs, which was positively related to participation. Sun et al.
(2009) and Williams et al. (2004) reported findings that do not align
with the trends from other studies. Specifically, Sun et al. (2009) found
that landowner income, total acreage owned, and membership in
forestry organizations were negatively associated with application
behavior for two cost-share programs and an income tax program, while
Williams et al. (2004) concluded that forest ownership objectives such
as investment purposes were negatively correlated with enrollment in
Tennessee’s property tax program. Similar to the literature on mixed
incentives, there was no consensus in the literature on property tax
programs regarding the relationship between landowner age and
incentive use. For example, Nagubadi et al. (1996) reported that land-
owner age was positively correlated with property tax program partic-
ipation in Indiana, whereas Fortney et al. (2011) found that age was
negatively correlated with participation in West Virginia’s property tax
program.

5. Discussion
5.1. Question 4: Lessons from the literature on incentives for SFM

There are several lessons from this literature that could be of po-
tential value to discussions about SFM and CSF programs. First, our
review of the literature on financial incentive programs for SFM iden-
tified the prevalence of mixed-incentive research, which aligns with the
current suite of incentive opportunities being utilized to support CSF
(Inflation Reduction Act, 2022; Shen et al., 2023; NRCS, 2024b; USDA,
2024a, 2024b; USFS, 2024). More specifically, the literature consisted of
a combination of tax and/or direct payment tools used by federal, state,
nonprofit, and other organizations to encourage landowner behavior
and practices that support the sustained provision of forest goods and
services. Mixed-incentive research was also documented by Chizmar
et al. (2021) as eight of the 21 studies in their analysis on state-level
cost-share programs in the US South also featured tax programs. Inter-
est in the relationship between incentive programs and landowner
behavior, perceptions, and characteristics heightened in the early 2010s
as witnessed in the increased rate of publications devoted to these topics
(Fig. 1). This trend was also observed for the literature on family forest
owners in the US, which peaked between 2011 and 2013 (Butler et al.,
2023), and state cost-share programs for forest landowners in the US
South (Chizmar et al., 2021).

Second, studies have found that participants of incentive programs
for SFM are more likely than non-participants to actively manage their
lands, to have harvested or plan to harvest, and to participate in more
than one incentive program (Boag et al., 2018; Meier et al. 2019;
McGrath et al., 2021; Sass et al. 2022). This is consistent with findings in
the literature discussing financial tools (Jacobson et al., 2009a, 2009b)
and federal assistance programs (Greene et al., 2010) as being moder-
ately effective at promoting sustainable forestry practices (Floress et al.,
2019). Similarly, Butler et al. (2023) reported evidence from their
literature sample on the activeness of forest owners that use financial
and technical assistance programs. Further, Floress et al. (2019) iden-
tified three of the six studies that evaluated the impact of incentive
program experience on participation and found that participation in one
incentive is positively correlated with participation in other incentive
programs. Accordingly, prior use or experience with incentive programs
might be expected to influence landowners’ engagement with activities
that support CSF in addition to SFM (Kim and Langpap, 2015; Lutter
et al., 2019b; Charnley et al., 2020).
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An important consideration, however, is the compatibility of incen-
tive programs with current and emerging forest carbon offset programs,
and the potential implications for additionality or the ability to partic-
ipate in multiple programs sequentially or simultaneously. Estimates
indicate that federal and state tax policies provide about $8 billion per
year in climate mitigation benefits due to forest management practices
that sequester carbon (Daigneault et al., 2020). The limited literature on
landowner perceptions of carbon offset programs indicates that key
concerns for landowners willing to engage in these programs are costs,
program restrictions (e.g., contract length, penalties), and perceived
uncertainty (Thompson and Hansen, 2013; Miller et al., 2014; E.C. Kelly
et al., 2017).

Third, the literature revealed generally positive landowner attitudes
toward financial incentive programs (Adhikari et al., 2022; Thapa et al.,
2024). Of importance for CSF, multiple studies have reported land-
owners recognize benefits from participation in incentive programs
including benefits to forest ecosystems and environments (Gan et al.,
2005; Tian et al., 2015; Mutandwa et al., 2016; Lutter et al., 2019b).
However, landowners have also raised criticisms of these programs,
including funding availability, program requirements (e.g., contracts,
renewal, eligibility, paperwork), implementation challenges (e.g., slow
enrollment, inconsistent administration, understaffing, waiting pe-
riods), and issues of trust (Kilgore et al., 2007; Fortney et al., 2011; Kelly
etal., 2016; E.C. 2017; Schelhas et al., 2017). For minority landowners,
in particular, trust in the organizations administering these programs
and equitable access have been at the forefront (Gordon et al., 2013).
Relationship-building between landowners and foresters or agency staff
is another important but often overlooked component of landowners’
perceptions of conservation programs (Kilgore et al., 2007). Similar to
the studies featured in this analysis, fewer review studies have evaluated
landowner attitudes and perceptions of incentive programs, but when
attitudes and perceptions were included, they were found to influence
program participation and implementation of management practices
(Floress et al., 2019; Butler et al., 2023).

Fourth, landowners that have used incentives for SFM generally
possessed larger landholdings, had higher levels of income and educa-
tion (Kluender et al., 1999; Gan et al., 2005; Wolde et al., 2016; Butler
et al., 2021), and owned lands for environmental values and objectives
(Farmer et al., 2011; Fortney et al., 2011; Bell et al., 2019; Lutter et al.,
2019a). Likewise, Floress et al. (2019) and Butler et al. (2023) identified
evidence in the literature on the relationships between incentive pro-
gram participation and attributes such as non-timber ownership objec-
tives, parcel size, and landowner education. Furthermore, while
non-white landowners were found to be less likely to participate in
incentive programs (Butler et al., 2020), minority landowners that did
participate tended to have owned larger acreages, completed more years
of formal education, and earned higher levels of income from farm ac-
tivities (Gan et al., 2005). These findings have implications for equity
with respect to limited resource and minority landowners as both mi-
nority and non-minority landowners with smaller landholdings, less
formal education, and lower levels of income were less likely to have
participated in incentive programs. In order to address this disparity,
initiatives for CSF have created specific programs targeted to tradi-
tionally underrepresented communities including small-acreage and
minority landowners (National Indian Carbon Coalition, 2017; Chizmar
and Parajuli, 2022; Inflation Reduction Act, 2022; USDA, 2022; USFS,
2024).

5.2. Areas for future research and limitations

This review highlights several information needs and areas for future
work. First, future research on incentives for CSF should prioritize
engagement with minority landowners and owners with smaller land-
holdings and lower income and education levels. A few studies in our
sample included reasons for non-participation among minority land-
owners; however, these studies may not be representative of all minority
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landowners in the US (Gan et al., 2005; Butler et al., 2020). For instance,
Gan et al. (2005) found that significantly more minority landowners
than non-minority landowners in Alabama did not participate in con-
servation incentive programs because they could not afford the
cost-share, and significantly more non-minority landowners did not
participate due to a lack of interest. As such, future research could
engage with minority, limited-resource, and socially-disadvantaged
landowners across the country to explore their potential interest in
managing their forests for climate-related objectives with and without
support from incentive programs and evaluate the impacts of broader
economic factors on program interest and participation (e.g., the effect
of interest rate fluctuations and timber price uncertainty). Incorporating
a participatory action research framework (Cornish et al., 2023) will
facilitate engagement with underrepresented and
socially-disadvantaged landowners and enable collective identification
of barriers and potential solutions that may be incorporated into current
and future incentive programs for CSF.

Second, the effectiveness of incentive programs is contingent on
successful implementation (Kilgore et al., 2018), but we currently know
little about how administration of programs unfolds on the ground.
Incentive programs may vary by (1) the parties involved, and when and
how are they involved; (2) the inputs needed and outputs produced
throughout the implementation process; (3) the communication chan-
nels for the various parties and their importance; and (4) the pathways
to adapting implementation procedures (Kilgore et al., 2018; McGinley
and Cubbage, 2020). Our findings from the literature suggest land-
owners perceive multiple attributes of incentive program implementa-
tion negatively including limited available funding, slow enrollment
procedures, and long waiting periods for field foresters (Kilgore et al.,
2007; Daniels et al., 2010; Dwivedi et al., 2016). Prior work highlights
the need for improved administrative capacity and coordination in the
administration and delivery of programs (Kilgore et al., 2007, 2008b).
Yet, in the context of multiple and constantly evolving programs, there is
limited understanding of which of these considerations are more or less
important for landowners. Further, if lack of awareness is one of the
primary reasons for non-participation (Fortney et al., 2011), what can
program administrators do to increase learning among landowners with
various backgrounds and levels of education? Future research could
collect data from program administrators to characterize typical
implementation procedures and highlight cases where programs were
able to adapt to changing priorities and needs, which may be useful for
decision-makers and CSF program administrators. Future research could
also engage forest landowners to evaluate the importance of imple-
mentation considerations across various incentive opportunities.

While trends from the literature suggest landowners with prior
incentive experience are more likely than those without experience to
participate in other incentive programs, we currently have limited
knowledge on program interactions (e.g., between existing incentive
programs and emerging carbon payment schemes). As carbon offset
programs become more widespread, consistent data and monitoring of
landowner awareness and participation in these programs will be
invaluable in informing program design and administration (Sass et al.,
2022). To date, discussions on program compatibility have been pro-
gram or program type specific (e.g., Diedrich and Clay, 2023). No
research to our knowledge has assessed the compatibility and additive
impacts from market-based opportunities across multiple incentive
types and bundles of programs. We identified a lack of research that
combines exploratory analysis techniques with quantitative assessment
of actual participation and completion of forest management practices
to address the lack of knowledge on program interactions and their
potential impact on forest management outcomes.

Finally, it is important to note that studies on incentive programs for
SFM are almost entirely based on surveys of forest landowners. This
aligns with the finding by Butler et al. (2023). In many cases, certain
landowners such as small-acreage owners were systematically excluded
(e.g., Adhikari et al. (2022) excluded landowners with less than 10 acres

10

Trees, Forests and People 19 (2025) 100753

from their sampling frame). Most research in this area relies on land-
owners to recognize they are a forest landowner and be willing and able
to respond to a survey. Another observation in the context of the
dominant methodological approach in the literature is that findings are
based on correlation analysis, limiting our ability to draw causal in-
ferences. Studies incorporating experimental or quasi-experimental
design to assess causation could be pursued to better understand the
characteristics and behaviors of landowners influenced by incentive
programs. Similarly, as incentive programs evolve and change, future
research should investigate the effects of actual, rather than hypotheti-
cal, payments in ecosystem services and carbon offset programs to
generate practical knowledge for practitioners and program
administrators.

6. Conclusion

An evolving concept, SFM has become intertwined with recent ini-
tiatives promoting forestry practices that respond to and mitigate
climate change. New government programs (USDA, 2024b; USFS, 2024)
and market-based mechanisms (Shen et al., 2023) are emerging as
incentive tools for subsidizing or supporting CSF. The questions driving
this literature review were largely shaped by these trends and by the
need to synthesize and inform current and emerging incentive programs
for SFM and CSF. Specifically, this paper systematically reviewed forest
landowner characteristics, behaviors, and perceptions of actual incen-
tive programs analyzed in the US across 94 refereed articles published
since 1992.

The lessons emerging from this synthesis highlight the prominence of
mixed-incentive research taking off in the early 2010s, a finding
consistent with prior research (Chizmar et al., 2021; Butler et al., 2023)
and aligned with current federal programs and incentives for CSF
(Inflation Reduction Act, 2022; Shen et al., 2023; NRCS, 2024b; USDA,
2024a, 2024b; USFS, 2024). We summarize key take home messages
based on our review below. These messages can be shared with program
administrators, policymakers, and the general public to inform discus-
sions on programs for CSF.

(1) There is substantial overlap between management practices that
support SFM and CSF. Therefore, incentive programs that have
traditionally supported SFM may also support CSF. In fact, some
federal programs have already added provisions for supporting
CSF.
Much of what we know about incentive programs for SFM and
landowner behavior, perceptions, and characteristics is based on
studies that were published relatively recently in the past 14
years.
The existing knowledge is built predominantly on studies using
survey data that assess correlation and not causation. Research on
causal relationships is needed to be able to assess cause-and-effect
impacts of incentive programs on landowner behavior and
perceptions.
Landowners that use incentive programs for SFM are more likely
to have developed forest management plans, which may be
associated with increased forest management activity. Of
importance for conversations about incentive programs for CSF,
increased occurrence of forest management plans may reflect
program requirements, as many require an up-to-date manage-
ment plan.

(5) While many studies have found landowners with incentive pro-
gram experience are more likely to be active forest managers,
some studies did not find significant differences in forest land-
owner behavior between incentive program participants and non-
participants.

(6) Landowners are generally satisfied with incentive programs for
SFM; however, landowners have expressed dissatisfaction with
specific program attributes such as enrollment procedures,
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eligibility requirements, costs and compensation, and incentive
program uncertainty and risk. In the case of participation in
programs for forest carbon management, uncertainty and risk
were important considerations.

Landowners that use incentive programs for SFM are more likely
to own forests for environmental values and objectives and
perceive participation benefits to soil erosion control, income,
and wildlife habitat, highlighting the importance of aligning
incentive program benefits with the values and objectives of
landowners.

Landowners that use financial incentives for SFM are more likely
to have higher levels of education and income and own greater
acreages of land or forestland. However, low levels of awareness
and participation among small-acreage, low-income, lesser-
educated, and minority landowners raises timely questions
about the need for expanding programs to historically under-
served landowners.

Landowners that have past experience with an incentive program
generally are more likely to participate in other financial assis-
tance programs, which could have implications for eligibility in
programs that limit participation in multiple programs such as
forest carbon offset programs.

@

®

(9)

Disclaimer

The findings and conclusions in this publication are those of the
authors and should not be construed to represent any official USDA or U.
S. Government determination or policy.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors. This
research was partly supported by the USDA Forest Service (Chizmar’s
time).

CRediT authorship contribution statement

Stephanie Chizmar: Writing - review & editing, Writing — original
draft, Supervision, Project administration, Methodology, Investigation,
Formal analysis, Data curation, Conceptualization. Tamara Cushing:
Writing — review & editing, Writing — original draft, Project adminis-
tration, Methodology, Investigation, Formal analysis, Data curation,
Conceptualization. Srijana Baral: Writing — review & editing, Writing —
original draft, Methodology, Investigation, Formal analysis, Data cura-
tion, Conceptualization. Tatyana Ruseva: Writing — review & editing,
Writing — original draft, Methodology, Investigation, Formal analysis,
Data curation, Conceptualization.

Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.
Acknowledgements

We would like to thank the forest taxation experts that suggested
publications for review. We would also like to thank the two anonymous
reviewers that provided helpful suggestions, which we believe improved
the quality of the manuscript.

Supplementary materials

Supplementary material associated with this article can be found, in
the online version, at doi:10.1016/j.tfp.2024.100753.

11

Trees, Forests and People 19 (2025) 100753
Data availability
No data was used for the research described in the article.

References

Adhikari, R.K., Grala, R.K., Grado, S.C., Grebner, D.L., Petrolia, D.R., 2022. Landowner
satisfaction with conservation programs in the southern United States.
Sustainability. 14 (9), 5513.

Amacher, G.S., Conway, M.C., Sullivan, J., 2003. Econometric analyses of nonindustrial
forest landowners: is there anything left to study? J. For. Econ. 9 (2), 137-164.

... & Andrejczyk, K., Butler, B.J., Dickinson, B.J., Hewes, J.H., Markowski-Lindsay, M.,
Kittredge, D.B., Catanzaro, P.F., 2016. Family forest owners’ perceptions of
landowner assistance programs in the USA: a qualitative exploration of program
impacts on behaviour. Small-Scale Forest. 15, 17-28.

... & Bastrup-Birk, A., Reker, J., Zal, N., Romao, C., Cugny-Seguin, M., Moffat, A.,
Zizenis, M., 2016. European Forest Ecosystems: State and Trends. European
Environment Agency, Copenhagen, Denmark, p. 128. Report No. 5Last accessed
August 19, 2024. https://www.eea.europa.eu/publications/european-forest-eco
systems.

Baumol, W.J., Oates, W.E., 1988. The Theory of Environmental Policy. Cambridge
university press. Print.

Beach, R.H., Pattanayak, S.K., Yang, J.C., Murray, B.C., Abt, R.C., 2005. Econometric
studies of non-industrial private forest management: a review and synthesis. For.
Policy. Econ. 7 (3), 261-281.

Bell, C.D., Roberts, R.K., English, B.C., Park, W.M., 1994. A logit analysis of participation
in Tennessee’s Forest Stewardship Program. J. Agric. Appl. Econ. 26 (2), 463-472.

Bell, K.P., Markowski-Lindsay, M., Catanzaro, P., Leahy, J., 2019. Family-forest owner
decisions, landscape context, and landscape change. Landsc. Urban. Plan. 188,
118-131.

Boag, A.E., Hartter, J., Hamilton, L.C., Christoffersen, N.D., Stevens, F.R., Palace, M.W.,
Ducey, M.J., 2018. Climate change beliefs and forest management in eastern Oregon.
Ecol. Soc. 23 (4).

... & Bowditch, E., Santopuoli, G., Binder, F., Del Rio, M., La Porta, N., Kluvankova, T.,
Tognetti, R., 2020. What is Climate-Smart Forestry? A definition from a
multinational collaborative process focused on mountain regions of Europe. Ecosyst.
Serv. 43, 101113.

Brockett, C.D., Gebhard, L., 1999. NIPF tax incentives: do they make a difference? J. For.
97 (4), 16-21.

Brockett, C.D., Gottfried, R.R., Evans, J.P., 2003. The use of state tax incentives to
promote forest preservation on private lands in Tennessee: an evaluation of their
equity and effectiveness impacts. Polit. Policy 31 (2), 252-281.

Bulkan, J., Hajjar, R., Hardcastle, P., 2010. Forests and sustainability. In: Rayner, J.,
Buck, A., Katila, P. (Eds.), Embracing complexity: Meeting the challenges of international
forest governance. A global assessment report Prepared by the Global Forest Expert
Panel on the International Forest Regime. World Series, 28. International Union of
Forest Research Organizations, Vienna, Austria, p. 172. Last accessed August 19,
2024. https://cgspace.cgiar.org/items/f9b6£396-3125-4b52-878e-428517e8bd41.

Butler, B.J., Butler, S.M., Floress, K., 2023. Studies of family forest owners in the USA: a
systematic review of literature from 2000 through 2019. Small-Scale Forestry 22 (1),
1-35.

Butler, B.J., Caputo, J., Robillard, A.L., Sass, E.M., Sutherland, C., 2021. One size does
not fit all: relationships between size of family forest holdings and owner attitudes
and behaviors. J. For. 119 (1), 28-44.

... & Butler, B.J., Catanzaro, P.F., Greene, J.L., Hewes, J.H., Kilgore, M.A., Kittredge, D.
B., Tyrrell, M.L., 2012. Taxing family forest owners: implications of federal and state
policies in the United States. J. For. 110 (7), 371-380.

... & Butler, B.J., Markowski-Lindsay, M., Snyder, S., Catanzaro, P., Kittredge, D.B.,
Andrejczyk, K., Kilgore, M.A., 2014. Effectiveness of landowner assistance activities:
an examination of the USDA forest Service’s forest stewardship program. J. For. 112
(2), 187-197.

Butler, S.M., Schelhas, J., Butler, B.J., 2020. Minority family forest owners in the United
States. J. For. 118 (1), 70-85.

Charnley, S., Kelly, E.C., Fischer, A.P., 2020. Fostering collective action to reduce
wildfire risk across property boundaries in the American West. Environ. Res. Lett. 15
(2), 025007.

Chizmar, S.J., 2021. An Analysis of Financial Incentive Programs for Forest Landowners
[Doctoral Dissertation. North Carolina State University]. Last accessed August 19,
2024. https://repository.lib.ncsu.edu/server/api/core/bitstreams/138b9646-05aa
-4062-9790-282bel0e24aa/content.

Chizmar, S.J., Parajuli, R., 2022. What is climate smart forestry? A brief overview. NC
State Extens. Last accessed August 26, 2024 https://content.ces.ncsu.edu/what-is-c
limate-smart-forestry-a-brief-overview.

Chizmar, S.J., Parajuli, R., Bardon, R., Cubbage, F., 2021. State cost-share programs for
forest landowners in the southern United States: a review. J. For. 119 (2), 177-195.

Cooper, L., MacFarlane, D., 2023. Climate-Smart Forestry: promise and risks for forests,
society, and climate. PLOS Climate 2 (6), €0000212.

Cornish, F., Breton, N., Moreno-Tabarez, U., Delgado, J., Rua, M., de-Graft Aikins, A.,
Hodgetts, D, 2023. Participatory action research. Nature Rev. Method. Primers 3 (1),
34.

Daigneault, A.J., Sohngen, B.L., Sedjo, R., 2020. Carbon and market effects of US forest
taxation policy. Ecol. Econ. 178, 106803.


https://doi.org/10.1016/j.tfp.2024.100753
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0001
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0001
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0001
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0002
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0002
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0003
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0003
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0003
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0003
https://www.eea.europa.eu/publications/european-forest-ecosystems
https://www.eea.europa.eu/publications/european-forest-ecosystems
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0005
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0005
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0006
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0006
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0006
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0007
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0007
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0008
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0008
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0008
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0009
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0009
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0009
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0010
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0010
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0010
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0010
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0011
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0011
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0012
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0012
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0012
https://cgspace.cgiar.org/items/f9b6f396-3125-4b52-878e-428517e8bd41
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0014
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0014
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0014
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0015
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0015
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0015
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0016
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0016
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0016
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0017
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0017
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0017
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0017
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0018
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0018
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0019
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0019
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0019
https://repository.lib.ncsu.edu/server/api/core/bitstreams/138b9646-05aa-4062-9790-282be10e24aa/content
https://repository.lib.ncsu.edu/server/api/core/bitstreams/138b9646-05aa-4062-9790-282be10e24aa/content
https://content.ces.ncsu.edu/what-is-climate-smart-forestry-a-brief-overview
https://content.ces.ncsu.edu/what-is-climate-smart-forestry-a-brief-overview
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0022
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0022
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0023
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0023
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0024
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0024
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0024
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0025
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0025

S. Chizmar et al.

Daniels, S.E., Kilgore, M.A., Jacobson, M.G., Greene, J.L., Straka, T.J., 2010. Examining
the compatibility between forestry incentive programs in the US and the practice of
sustainable forest management. Forests. 1 (1), 49-64.

Dennis, D.F., Sendak, P.E., 1992. An empirical study of enrollment in Vermont’s use
value appraisal property tax program. Canadian J. Forest Res. 22 (9), 1209-1214.

Diedrich, G., Clay, K., 2023. Forest preferential property tax programs and carbon project
compatibility: an assessment of program compatibilities across nine states. Michigan
State Univ. Forest Carbon Climate Program. Last accessed August 27, 2024. https
://www.canr.msu.edu/resources/forest-preferential-property-tax-programs-and-car
bon-project-compatibility.

Dwivedi, P., Jagadish, A., Schelhas, J., 2016. Perceptions of stakeholder groups about the
participation of African American family forest landowners in federal landowner
assistance programs. J. For. 114 (2), 89-96.

English, B.C., Bell, C.D., Wells, G.R., Roberts, R.K., 1997. Stewardship incentives in
forestry: participation factors in Tennessee. Southern J. Appl. Forest. 21 (1), 5-10.

Farmer, J.R., Chancellor, C., Brenner, J., Whitacre, J., Knackmuhs, E.G., 2016. To ease or
not to ease: interest in conservation easements among landowners in Brown County,
Indiana. Profession. Geogr. 68 (4), 584-594.

Farmer, J.R., Chancellor, C., Fischer, B.C., 2011. Motivations for using conservation
easements as a land protection mechanism: a mixed methods analysis. Natural Areas
J. 31 (1), 80-87.

Farmer, J.R., Ma, Z., Drescher, M., Knackmubhs, E.G., Dickinson, S.L., 2017. Private
landowners, voluntary conservation programs, and implementation of conservation
friendly land management practices. Conserv. Lett. 10 (1), 58-66.

Farmer, J.R., Meretsky, V., Knapp, D., Chancellor, C., Fischer, B.C., 2015. Why agree to a
conservation easement? Understanding the decision of conservation easement
granting. Landsc. Urban. Plan. 138, 11-19.

Floress, K., Huff, E.S., Snyder, S.A., Koshollek, A., Butler, S., Allred, S.B., 2019. Factors
associated with family forest owner actions: a vote-count meta-analysis. Landsc.
Urban. Plan. 188, 19-29.

Food and Agriculture Organization [FAO]. (2024). Sustainable forest management. Last
accessed August 19, 2024. https://www.fao.org/sustainable-forests-manag
ement/en/.

Forest Landowners. (2024, July 19). U.S. Private Forest Sustainability in the 21st Century —
Beyond Third-Party Certification [Video]. YouTube. https://www.youtube.com/w
atch?v=wrtl54NmOTE.

Fortney, J., Arano, K.G., Jacobson, M., 2011. An evaluation of West Virginia’s managed
timberland tax incentive program. For. Policy. Econ. 13 (1), 69-78.

Frey, G.E., Kallayanamitra, C., Wilkens, P., James, N.A., 2021. Payments for forest-based
ecosystem services in the United States: magnitudes and trends. Ecosyst. Serv. 52,
101377.

Gagnon, J.L., 2022. Sustainable forestry: a guide for Virginia forest landowners. Virginia
Cooperat. Extens. Publ. 430-129. Last accessed 25 November 2024. https://www.
pubs.ext.vt.edu/content/dam/pubs_ext_vt_edu/420/420-139/CNRE-156.pdf.

Gan, J., Onianwa, 0.0., Schelhas, J., Wheelock, G.C., Dubois, M.R., 2005. Does race
matter in landowners’ participation in conservation incentive programs? Soc.
Natural Resour. 18 (5), 431-445.

Gillespie, A.J.R., 2017. The evolution of forestry: an original sustainable systems science.
In: Abraham, M.A. (Ed.), Encyclopedia of Sustainable Technologies. Elsevier,
pp. 183-190.

Gordon, J.S., Barton, A., Adams, K., 2013. An exploration of African American forest
landowners in Mississippi. Rural Sociol. 78 (4), 473-497.

... & Greene, J.L., Butler, B.J., Catanzaro, P.F., Hewes, J.H., Kilgore, M.A., Kittredge, D.
B., Tyrrell, M.L., 2014. Family forest owners and federal taxes. For. Policy. Econ. 38,
219-226.

Greene, J.L., Daniels, S.E., Kilgore, M.A., Straka, T.J., Jacobson, M.G., 2010.
Effectiveness of financial incentive programs in promoting sustainable forestry in the
west. Western J. Appl. Forest. 25 (4), 186-193.

Greene, J.L., Straka, T.J., Dee, R.J., 2004. Nonindustrial private forest owner use of
federal income tax provisions. For. Prod. J. 54 (12), 59.

Gutierrez-Castillo, A., Penn, J., Tanger, S., Blazier, M.A., 2022a. Conservation easement
landowners’ willingness to accept for forest thinning and the impact of information.
For. Policy. Econ. 135, 102627.

Gutierrez-Castillo, A., Tanger, S.M., Penn, J., Blazier, M.A., 2022b. Assessing
conservation easement landowners adoption of thinning. Forest Science 68 (5-6),
548-558.

Hardie, I.W., Parks, P.J., 1996. Program enrollment and acreage response to
reforestation cost-sharing programs. Land. Econ. 72 (2), 248-260.

Hilsenroth, J., Grogan, K.A., Crandall, R.M., Bond, L., Sharp, M., 2023. Non-industrial
private forest owners’ preferences for fuel reduction cost-share programs in the
southeastern US. For. Policy. Econ. 155, 102994.

Inflation Reduction Act. 26 U.S.C. § 55 (2022). Last accessed August 16, 2024. htt
ps://www.congress.gov/117/plaws/publ169/PLAW-117publ169.pdf.

International Tropical Timber Organization [ITTO], 2024. Sustainable forest
management. ITTO. Last accessed August 19, 2024. https://www.itto.int/sustaina
ble_forest_ management/.

Jacobson, M.G., Greene, J.L., Straka, T.J., Daniels, S.E., Kilgore, M.A., 2009a. Influence
and effectiveness of financial incentive programs in promoting sustainable forestry
in the south. Southern J. Appl. Forest. 33 (1), 35-41.

Jacobson, M.G., Straka, T.J., Greene, J.L., Kilgore, M.A., Daniels, S.E., 2009b. Financial
incentive programs’ influence in promoting sustainable forestry in the northern
region. Northern J. Appl. Forestry 26 (2), 61-67.

Kelly, E.C., Gold, G.J., Di Tommaso, J., 2017. The willingness of non-industrial private
forest owners to enter California’s carbon offset market. Environ. Manage 60 (5),
882-895.

12

Trees, Forests and People 19 (2025) 100753

Kelly, M.C., Germain, R.H., Mack, S.A., 2016. Forest conservation programs and the
landowners who prefer them: profiling family forest owners in the New York City
watershed. Land. use policy. 50, 17-28.

Kilgore, M.A., Ellefson, P.V., Funk, T.J., Frey, G.E., 2018. State property tax programs
promoting sustainable forests in the United States: a review of program structure and
administration. J. For. 116 (3), 257-265.

Kilgore, M.A., Greene, J.L., Jacobson, M.G., Straka, T.J., Daniels, S.E., 2007. The
influence of financial incentive programs in promoting sustainable forestry on the
nation’s family forests. J. For. 105 (4), 184-191.

... & Kilgore, M.A., Snyder, S.A., Eryilmaz, D., Markowski-Lindsay, M.A., Butler, B.J.,
Kittredge, D.B., Andrejczyk, K., 2015. Assessing the relationship between different
forms of landowner assistance and family forest owner behaviors and intentions.

J. For. 113 (1), 12-19.

Kilgore, M.A., Snyder, S.A., Schertz, J., Taff, S.J., 2008a. What does it take to get family
forest owners to enroll in a forest stewardship-type program? For. Policy. Econ. 10
(7-8), 507-514.

Kilgore, M.A., Snyder, S., Taff, S., Schertz, J., 2008b. Family forest stewardship: do
owners need a financial incentive? J. For. 106 (7), 357-362.

Kim, T., Langpap, C., 2015. Incentives for carbon sequestration using forest management.
Environ. Resour. Econ. 62, 491-520.

Kittredge, D.B., Rickenbach, M.G., Knoot, T.G., Snellings, E., Erazo, A., 2013. How
personal connections shape decisions about private forest use. Northern J. Appl.
Forest. 30 (2), 67-74.

Klosowski, R., Stevens, T., Kittredge, D., Dennis, D., 2001. Economic incentives for
coordinated management of forest land: a case study of southern New England. For.
Policy. Econ. 2 (1), 29-38.

Kluender, R.A., Walkingstick, T.L., Pickett, J.C., 1999. The use of forestry incentives by
nonindustrial forest landowner groups: is it time for a reassessment of where we
spend our tax dollars? Nat. Resour. J. 799-818.

Leslie, A.J., 1966. A review of the concept of the normal forest. Austral. Forest. 30 (2),
139-147.

Lipper, L., Zilberman, D, 2018. A short history of the evolution of the climate smart
agriculture approach and its links to climate change and sustainable agriculture
debates. In: Lipper, L., McCarthy, N., Zilberman, D., Asfaw, S., Branca, G. (Eds.),
Climate Smart agriculture: Building resilience to Climate Change. Springer,
pp. 13-30.

Luckert, M.K., Williamson, T., 2005. Should sustained yield be part of sustainable forest
management? Canadian J. Forest Res. 35 (2), 356-364.

Lutter, S.H., Dayer, A.A., Larkin, J.L., 2019a. Young forest conservation incentive
programs: explaining re-enrollment and post-program persistence. Environ. Manage
63, 270-281.

Lutter, S.H., Dayer, A.A., Rodewald, A.D., McNeil, D.J., Larkin, J.L., 2019b. Early
successional forest management on private lands as a coupled human and natural
system. Forests. 10 (6), 499.

Ma, Z., Butler, B.J., Kittredge, D.B., Catanzaro, P., 2012. Factors associated with
landowner involvement in forest conservation programs in the US: implications for
policy design and outreach. Land. use policy. 29 (1), 53-61.

Ma, Z., Kittredge, D.B., 2011. How family forest owners consider timber harvesting, land
sale, and conservation easement decisions: insights from Massachusetts, USA. Int. J.
Forest. Res. 2011 (1), 290353.

McGinley, K.A., Cubbage, F.W., 2017. Examining forest governance in the United States
through the Montreal process criteria and indicators framework. Int. Forest. Rev. 19
(2), 192-208.

McGinley, K. A., & Cubbage, F. W. (Tech. Eds.). (2020). Legal, institutional, and
economic indicators of forest conservation and sustainable management in the
United States: analyzing criterion 7 of the Montréal Process criteria and indicators
framework. Gen. Tech. Rep. IITF-GTR-52. Rio Piedras, PR: U.S. Department of
Agriculture, Forest Service, International Institute of Tropical Forestry. 174 p. Last
accessed August 19, 2024. https://data.fs.usda.gov/research/pubs/iitf/iitf gtr 52.
pdf.

McGrath, F.L., Smalligan, M., Watkins, C., Wilson, S., Agrawal, A., 2021. Exploring
environmental attitudes and forest program uptake with nonindustrial private forest
owners in Michigan. Soc. Nat. Resour. 34 (4), 411-431.

Meier, J.T., Kilgore, M.A., Frey, G.E., Snyder, S.A., Blinn, C.R., 2019. A comparison of
participants and non-participants of state forest property tax programs in the United
States. For. Policy. Econ. 102, 10-16.

Mercker, D.C., Hodges, D.G., 2007. Forest certification and nonindustrial private forest
landowners: who will consider certifying and why? The J. Extens. 45 (4), 16.

Miller, K.A., Snyder, S.A., Kilgore, M.A., Davenport, M.A., 2014. Family forest
landowners’ interest in forest carbon offset programs: focus group findings from the
Lake States, USA. Environ. Manage 54, 1399-1411.

Mitani, Y., Lindhjem, H., 2022. Meta-analysis of landowner participation in voluntary
incentive programs for provision of forest ecosystem services. Conservat. Biol. 36
(1), e13729.

Montréal Process Working Group. 2023. Montreal process: synthesis of indicator trends
1990 to 2020 and future outlooks. Payn, T.W. (Ed.). Authors: Payn T.W., Downey,
M., Han, H., Howell, C., Klinger, S. et al., New Zealand. 44pp. Last accessed August
23, 2024. https://montreal-process.org/documents/publications/techreports/Mon
trealProcessSynthesisReport2023EnglishONLINE. pdf.

Mutandwa, E., Grala, R.K., Grado, S.C., Munn, L.A., 2016. Family forest owners’
familiarity with conservation programs in Mississippi, USA. Small-scale Forestry 15,
303-319.

Mutandwa, E., Grala, R.K., Petrolia, D.R., 2019. Estimates of willingness to accept
compensation to manage pine stands for ecosystem services. For. Policy. Econ. 102,
75-85.


http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0026
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0026
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0026
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0027
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0027
https://www.canr.msu.edu/resources/forest-preferential-property-tax-programs-and-carbon-project-compatibility
https://www.canr.msu.edu/resources/forest-preferential-property-tax-programs-and-carbon-project-compatibility
https://www.canr.msu.edu/resources/forest-preferential-property-tax-programs-and-carbon-project-compatibility
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0029
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0029
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0029
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0030
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0030
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0031
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0031
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0031
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0032
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0032
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0032
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0033
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0033
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0033
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0034
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0034
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0034
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0035
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0035
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0035
https://www.fao.org/sustainable-forests-management/en/
https://www.fao.org/sustainable-forests-management/en/
https://www.youtube.com/watch?v=wrtl54NmOTE
https://www.youtube.com/watch?v=wrtl54NmOTE
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0038
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0038
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0039
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0039
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0039
https://www.pubs.ext.vt.edu/content/dam/pubs_ext_vt_edu/420/420-139/CNRE-156.pdf
https://www.pubs.ext.vt.edu/content/dam/pubs_ext_vt_edu/420/420-139/CNRE-156.pdf
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0041
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0041
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0041
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0042
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0042
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0042
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0043
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0043
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0044
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0044
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0044
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0045
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0045
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0045
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0046
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0046
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0047
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0047
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0047
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0048
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0048
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0048
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0049
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0049
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0050
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0050
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0050
https://www.congress.gov/117/plaws/publ169/PLAW-117publ169.pdf
https://www.congress.gov/117/plaws/publ169/PLAW-117publ169.pdf
https://www.itto.int/sustainable_forest_management/
https://www.itto.int/sustainable_forest_management/
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0053
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0053
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0053
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0054
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0054
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0054
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0055
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0055
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0055
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0056
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0056
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0056
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0057
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0057
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0057
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0058
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0058
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0058
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0059
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0059
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0059
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0059
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0060
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0060
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0060
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0061
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0061
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0062
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0062
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0063
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0063
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0063
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0064
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0064
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0064
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0065
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0065
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0065
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0066
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0066
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0067
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0067
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0067
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0067
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0067
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0068
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0068
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0069
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0069
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0069
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0070
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0070
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0070
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0071
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0071
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0071
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0072
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0072
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0072
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0073
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0073
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0073
https://data.fs.usda.gov/research/pubs/iitf/iitf_gtr_52.pdf
https://data.fs.usda.gov/research/pubs/iitf/iitf_gtr_52.pdf
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0075
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0075
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0075
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0076
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0076
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0076
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0077
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0077
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0078
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0078
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0078
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0079
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0079
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0079
https://montreal-process.org/documents/publications/techreports/MontrealProcessSynthesisReport2023EnglishONLINE.pdf
https://montreal-process.org/documents/publications/techreports/MontrealProcessSynthesisReport2023EnglishONLINE.pdf
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0081
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0081
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0081
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0082
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0082
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0082

S. Chizmar et al.

Nabuurs, G.J., Delacote, P., Ellison, D., Hanewinkel, M., Lindner, M., Nesbit, M.,
Savaresi, A., 2015. A new role for forests and the forest sector in the EU post-2020
climate targets. From Science to Policy 2. European Forest Institute. Last accessed
August 16, 2024. https://pub.epsilon.slu.se/31889/1/nabuurs-e-et-al-20231011.
pdf.

Nabuurs, G.J., Verkerk, H., Schelhaas, M., Ramon, J., Trasobares, A., Cienciala, E., 2018.
Climate-Smart Forestry: mitigation impacts in three European regions. From Science
to Policy 6. Last accessed August 16, 2024. https://efi.int/sites/default/files/file
s/publication-bank/2018/efi_fstp_6_2018.pdf.

Nagubadi, V., McNamara, K.T., Hoover, W.L., Mills, W.L., 1996. Program participation
behavior of nonindustrial forest landowners: a probit analysis. J. Agric. Appl. Econ.
28 (2), 323-336.

National Indian Carbon Coalition, 2017. About Us. National Indian Carbon Coalition.
Last accessed August 26, 2024. https://www.indiancarbon.org/about-us/.

Natural Resources Conservation Service [NRCS], 2024. Conservation practice standards.
USDA. Last accessed 25 November 2024. https://www.nrcs.usda.
gov/resources/guides-and-instructions/conservation-practice-standards#su.

NRCS, 2024. NRCS climate-smart mitigation activities. USDA. Last accessed August 16,
2024. https://www.nrcs.usda.gov/conservation-basics/natural-resource-concerns/
climate/climate-smart-mitigation-activities.

Ollikainen, M., 2016. Forest management, public goods, and optimal policies. Annu Rev.
Resour. Economics. 8 (1), 207-226.

Rathke, D.M., Baughman, M.J., 1996. Influencing nonindustrial private forest
management through the property tax system. Northern J. Appl. Forest. 13 (1),
30-36.

Rodriguez Franco, C., Conje, J., 2023. The evolution of the dialogue and perspectives on
sustainable forest management with special emphasis on the United States of
America. J. Sustain. Forest. 42 (8), 747-791.

Ruseva, T., Marland, E., Szymanski, C., Hoyle, J., Marland, G., Kowalczyk, T., 2017.
Additionality and permanence standards in California’s Forest Offset Protocol: a
review of project and program level implications. J. Environ. Manage. 198, 277-288.

Sample, V.A., Sedjo, R.A., 1996. Sustainability in forest management: an evolving
concept. Int. Adv. Econ. Res. 2 (2), 165-173.

... & Santopuoli, G., Temperli, C., Alberdi, 1., Barbeito, I., Bosela, M., Bottero, A.,
Tognetti, R., 2021. Pan-European sustainable forest management indicators for
assessing Climate-Smart Forestry in Europe. Canad. J. Forest Res. 51 (12),
1741-1750.

Sass, E.M., Caputo, J., Butler, B.J., 2022. United States family forest owners’ awareness
of and participation in carbon sequestration programs: initial findings from the
USDA Forest Service National Woodland Owner Survey. Forest Sci. 68 (5-6),
447-451.

Schelhas, J., Hitchner, S., Johnson Gaither, C., Fraser, R., Jennings, V., Diop, A, 2017.
Engaging African American landowners in sustainable forest management. J. For.
115 (1), 26-33.

Schram, B., Potter-Witter, K., Huff, E., Poudel, J., 2021. Family Forest Owner
Management Decisions for Participants Enrolled in a Forest Property Taxation
Program in Michigan. Forests. 12 (1), 35.

Shen, X., Gatto, P., Pagliacci, F., 2023. Unravelling the role of institutions in market-
based instruments: a systematic review on forest carbon mechanisms. Forests. 14 (1),
136.

Song, N., Aguilar, F.X., Butler, B.J., 2014a. Conservation easements and management by
family forest owners: a propensity score matching approach with multi-imputations
of survey data. Forest Sci. 60 (2), 298-307.

Song, N., Aguilar, F.X., Butler, B.J., 2014b. Cost-share program participation and family
forest owners’ past and intended future management practices. For. Policy. Econ. 46,
39-46.

Strong, N., Jacobson, M.G., 2006. A case for consumer-driven extension programming:
agroforestry adoption potential in Pennsylvania. Agrofor. Syst. 68, 43-52.

Sun, X., Sun, C., Munn, I.A., Hussain, A., 2009. Knowledge of three regeneration
programs and application behavior among Mississippi nonindustrial private forest
landowners: a two-step sample selection approach. J. For. Econ. 15 (3), 187-204.

Sustainable Forestry Initiative [SFI], 2015. Section 13 SFI definitions. SFI. Last accessed
August 19, 2024. https://forests.org/wp-content/uploads/Pages-from-2015_2019
StandardsandRules_FINAL_ web_Section13-feb2015.pdf.

13

Trees, Forests and People 19 (2025) 100753

Swanston, C.W., Janowiak, M., K., Brandt, L. A., Butler, P.R.; Handler, S.D., Shannon, P.
D., ... & St. Pierre, M. (2016). Forest Adaptation Resources: climate change tools and
approaches for land managers, 2nd ed. Gen. Tech. Rep. NRS-GTR-87-2. Newtown
Square, PA: U.S. Department of Agriculture, Forest Service, Northern Research
Station. 161 p.

Thapa, B., Chapagain, B.P., McMurry, S.T., Smith, L.M., Joshi, O., 2024. Understanding
landowner participation in the conservation reserve program in the US High Plains
region. Land. use policy. 141, 107163.

Thompson, D.W., Hansen, E.N., 2013. Carbon storage on non-industrial private
forestland: an application of the theory of planned behavior. Small-Scale Forest. 12,
631-657.

Tian, N., Poudyal, N.C., Hodges, D.G., Young, T.M., Hoyt, K.P., 2015. Understanding the
factors influencing nonindustrial private forest landowner interest in supplying
ecosystem services in Cumberland Plateau, Tennessee. Forests. 6 (11), 3985-4000.

United Nations [UN], 1993. In: Report of the United Nations Conference on Environment
and Development, 1. UN, Rio de Janeiro, p. 486, 3-14 June 1992Resolutions adopted
by the Conference. New York:Last accessed August 16, 2024. https://digitallibrary.
un.org/record/160453?v=pdf.

UN, 2016. UN Forest Instrument. UN. Last accessed August 19, 2024. https://www.un.or
g/esa/forests/wp-content/uploads/2018/08/UN_Forest_Instrument.pdf.

US Department of Agriculture [USDA], 2023. Climate-Smart Agriculture and Forestry.
USDA. Last accessed August 16, 2024. https://www.nrcs.usda.gov/sites/default/file
$/2023-04/NRCS_CLIMATE Factsheet_23_FINAL.pdf.

USDA, 2024a. Climate-Smart Agriculture and Forestry. a. USDA. Last accessed August
16, 2024. https://www.farmers.gov/conservation/climate-smart.

USDA, 2024b. Partnerships for Climate-Smart Commodities. b. USDA. Last accessed
August 16, 2024. https://www.usda.gov/climate-solutions/climate-smart
-commodities.

USDA, 2022. USDA to Invest $1 Billion in Climate Smart Commodities, Expanding
Markets, Strengthening Rural America. Press Release No. 0038.22. USDA. Last
accessed August 16, 2024. https://www.usda.gov/media/press-releases/2022/02
/07 /usda-invest-1-billion-climate-smart-commodities-expanding-markets.

US Forest Service [USFS], 2024. Forest Landowner Support. USDA. Last accessed August
16, 2024. https://www.fs.usda.gov/about-agency/state-private-tribal-forestry/coo
p-forestry/ira-forest-landowner-support.

... & Verkerk, P.J., Costanza, R., Hetemaki, L., Kubiszewski, I., Leskinen, P., Nabuurs, G.
J., Palahi, M., 2020. Climate-smart forestry: the missing link. For. Policy. Econ. 115,
102164.

Wang, G., Bragg, Don C., Oswald, Brian P., 2024. Climate-Smart Forestry and its
Implications for Southern Silviculture. In: Koerth, Nancy E. (Ed.), Proceedings of the
22nd biennial southern silvicultural research conference. Gen. Tech. Rep. SRS-274.
U.S. Department of Agriculture, Forest Service, Southern Research Station, Asheville,
NG, pp. 186-195.

Wang, S., 2004. One hundred faces of sustainable forest management. For. Policy. Econ.
6 (3-4), 205-213.

White House, 2022. Executive order on strengthening the nation’s forests, communities,
and local economies. White House. Last accessed August 16, 2024. https://www.wh
itehouse.gov/briefing-room/presidential-actions/2022,/04/22/executive-order-on-
strengthening-the-nations-forests-communities-and-local-economies/.

Wiersum, K.F., 1995. 200 years of sustainability in forestry: lessons from history.
Environ. Manage 19, 321-329.

Williams, E.D., Gottfried, R.R., Brockett, C.D., Evans, J.P., 2004. An integrated analysis
of the effectiveness of Tennessee’s Forest Greenbelt Program. Landsc. Urban. Plan.
69 (2-3), 287-297.

Wolde, B., Lal, P., Gan, J., Alavalapati, J., Taylor, E., Burli, P., 2016. Determinants of
enrollment in public incentive programs for forest management and their effect on
future programs for woody bioenergy: evidence from Virginia and Texas. Canadian
J. Forest Res. 46 (6), 775-782.

Xiao, Y., Watson, M., 2019. Guidance on conducting a systematic literature review.

J. Plan. Educ. Res. 39 (1), 93-112.

Zhang, D., Flick, W.A., 2001. Sticks, carrots, and reforestation investment. Land. Econ.

77 (3), 443-456.


https://pub.epsilon.slu.se/31889/1/nabuurs-e-et-al-20231011.pdf
https://pub.epsilon.slu.se/31889/1/nabuurs-e-et-al-20231011.pdf
https://efi.int/sites/default/files/files/publication-bank/2018/efi_fstp_6_2018.pdf
https://efi.int/sites/default/files/files/publication-bank/2018/efi_fstp_6_2018.pdf
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0085
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0085
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0085
https://www.indiancarbon.org/about-us/
https://www.nrcs.usda.gov/resources/guides-and-instructions/conservation-practice-standards#su
https://www.nrcs.usda.gov/resources/guides-and-instructions/conservation-practice-standards#su
https://www.nrcs.usda.gov/conservation-basics/natural-resource-concerns/climate/climate-smart-mitigation-activities
https://www.nrcs.usda.gov/conservation-basics/natural-resource-concerns/climate/climate-smart-mitigation-activities
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0089
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0089
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0090
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0090
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0090
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0091
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0091
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0091
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0092
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0092
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0092
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0093
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0093
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0094
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0094
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0094
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0094
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0095
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0095
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0095
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0095
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0096
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0096
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0096
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0097
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0097
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0097
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0098
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0098
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0098
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0099
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0099
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0099
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0100
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0100
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0100
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0101
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0101
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0102
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0102
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0102
https://forests.org/wp-content/uploads/Pages-from-2015_2019StandardsandRules_FINAL_web_Section13-feb2015.pdf
https://forests.org/wp-content/uploads/Pages-from-2015_2019StandardsandRules_FINAL_web_Section13-feb2015.pdf
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0105
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0105
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0105
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0106
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0106
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0106
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0107
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0107
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0107
https://digitallibrary.un.org/record/160453?v=pdf
https://digitallibrary.un.org/record/160453?v=pdf
https://www.un.org/esa/forests/wp-content/uploads/2018/08/UN_Forest_Instrument.pdf
https://www.un.org/esa/forests/wp-content/uploads/2018/08/UN_Forest_Instrument.pdf
https://www.nrcs.usda.gov/sites/default/files/2023-04/NRCS_CLIMATE_Factsheet_23_FINAL.pdf
https://www.nrcs.usda.gov/sites/default/files/2023-04/NRCS_CLIMATE_Factsheet_23_FINAL.pdf
https://www.farmers.gov/conservation/climate-smart
https://www.usda.gov/climate-solutions/climate-smart-commodities
https://www.usda.gov/climate-solutions/climate-smart-commodities
https://www.usda.gov/media/press-releases/2022/02/07/usda-invest-1-billion-climate-smart-commodities-expanding-markets
https://www.usda.gov/media/press-releases/2022/02/07/usda-invest-1-billion-climate-smart-commodities-expanding-markets
https://www.fs.usda.gov/about-agency/state-private-tribal-forestry/coop-forestry/ira-forest-landowner-support
https://www.fs.usda.gov/about-agency/state-private-tribal-forestry/coop-forestry/ira-forest-landowner-support
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0115
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0115
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0115
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0116
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0116
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0116
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0116
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0116
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0117
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0117
https://www.whitehouse.gov/briefing-room/presidential-actions/2022/04/22/executive-order-on-strengthening-the-nations-forests-communities-and-local-economies/
https://www.whitehouse.gov/briefing-room/presidential-actions/2022/04/22/executive-order-on-strengthening-the-nations-forests-communities-and-local-economies/
https://www.whitehouse.gov/briefing-room/presidential-actions/2022/04/22/executive-order-on-strengthening-the-nations-forests-communities-and-local-economies/
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0119
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0119
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0120
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0120
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0120
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0121
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0121
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0121
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0121
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0122
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0122
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0123
http://refhub.elsevier.com/S2666-7193(24)00259-0/sbref0123

	How do landowners perceive and respond to incentives for sustainable forest management? A synthesis to inform discussions o ...
	1 Introduction
	2 Background
	2.1 Forest sustainability through time
	2.2 Incentives for sustainable forest management

	3 Methodology
	3.1 Inclusion and exclusion criteria
	3.2 Data extraction and analysis

	4 Results
	4.1 Question 1: How have landowners responded or behaved in relation to incentives for SFM?
	Landowner responses to cost-share programs
	Responses to preferential property tax programs
	Responses to conservation easement programs
	Past experience with incentive programs

	4.2 Question 2: What are landowners’ attitudes toward incentives for SFM?
	4.3 Question 3: How are landowners that use or do not use financial incentives for SFM characterized?

	5 Discussion
	5.1 Question 4: Lessons from the literature on incentives for SFM
	5.2 Areas for future research and limitations

	6 Conclusion
	Disclaimer
	Funding
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgements
	Supplementary materials
	Data availability
	References


