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State Forestry Agency Perspectives on
Carbon Management and Carbon Market
Assistance to Family Forest Owners
Kristell A. Miller, Stephanie A. Snyder, and Michael A. Kilgore

Family forest owners within the United States could potentially make significant contributions to sequestration
efforts. However, we expect that landowners will need assistance if they are to successfully implement carbon
management techniques and/or navigate through complex carbon market requirements. State forestry agencies
were surveyed to gather their perspectives on carbon management and carbon market participation, assess
current demand for assistance, and identify the types of state-sponsored programs available to landowners.
Currently, only a few states have carbon management or carbon market assistance programs. A majority of
states report that demand for carbon assistance is low, and few landowners are aware of carbon management
or markets. Interestingly, and in contrast to previous estimates, demand and interest often appear unrelated to
a state’s physical forest sequestration capacity. Although many attributes of a carbon market present barriers,
states appear to agree that certain landowner characteristics may increase participation interest.
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F orests are considered to be one of
the largest-volume and lowest-cost
means of sequestering carbon (Galik

et al. 2009, Gorte and Ramseur 2010). Al-
though other sequestration options (e.g.,
geologic sequestration and industrial solvent
CO2 capture) require technological ad-
vancements before they can be considered
economically viable, forest sequestration
methods are considered to be an “immediate
term” option (Pacala and Socolow 2004, US
Department of Energy 2007). In the United
States, forests already function as an impor-
tant carbon sink (Miner et al. 2014). To pro-

vide meaningful contributions to the per-
centage of carbon already being sequestered,
scientists caution that forestry activities need
to be implemented on a large scale (Canadell
and Raupach 2008, Sohngen 2009, McKin-
ley et al. 2011).

Family forest owners1 own 42% of the
nation’s forestland (Butler and Leatherberry
2004) and could be significant contributors
to carbon sequestration efforts. Although a
number of forest management methods can
be used to increase carbon storage (e.g., af-
forestation, reforestation, and avoided de-
forestation), improved forest management2 is

the primary method of increasing the carbon
sequestration ability of currently forested
land. The US Environmental Protection
Agency (EPA) predicts forest management
to be a leading carbon mitigation strategy at
low to moderate carbon prices3 (US EPA
2005, Galik et al. 2013).

Forest landowners who would like to
participate in carbon markets and sell car-
bon credits are typically required to (1) sign
a contract for a specified time period (up
to 100 years); (2) obtain an initial detailed
inventory of their forestland from a profes-
sional forester; (3) obtain and follow a forest
management plan; (4) certify the forestland;
(5) manage the forestland in a manner
that is consistent with carbon storage prac-
tices recognized by the carbon protocol; (6)
keep a written record of the land manage-
ment activities undertaken; and (7) allow
periodic monitoring and verification of for-
estry practices by a third party. They must
commit to practices that increase the
amount of carbon stored on their land
through techniques such as improved tree
stocking, thinning of diseased or suppressed
trees, reduced forest degradation, and de-
layed harvest.
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Several state/regional studies have sur-
veyed family forest owners to determine
their willingness to participate in forest car-
bon offset markets. The results of these stud-
ies have been mixed. Some found that a no-
table percentage of forest owners would be
willing to participate under certain financial
and contractual conditions (Simpson and Li
2010, Miller et al. 2012, 2014, Thompson
and Hansen 2013), whereas others con-
cluded that a very limited number would be
willing to participate (Markowski-Lindsay
et al. 2011, Dickinson et al. 2012, Thomp-
son and Hansen 2012). Several of the studies
indicated that the nonmonetary benefits of
carbon market participation may have as
much or more influence on a landowner’s
decision to participate as the monetary as-
pects (Markowski-Lindsay et al. 2011,
Dickinson et al. 2012, Miller et al. 2012,
2014, Thompson and Hansen 2013). For
example, focus group discussions with forest
landowners in the Lake States region found
that landowners would be willing to partic-
ipate in carbon projects for little to no com-
pensation if they received forestry assistance
that allowed them to concurrently achieve
other forest ownership objectives (e.g., im-
proved aesthetics or wildlife habitat) (Miller
et al. 2014).

Previous research has also found that
most landowners are unfamiliar with spe-
cific carbon management techniques and
the requirements to participate in carbon
markets (Miller et al. 2012, Thompson and
Hansen 2013). Early experimentation with
carbon offset projects by forest owners in
Illinois, Kentucky, Maine, Michigan, and
Tennessee found that landowner assistance
was essential for effective participation (Bed-
doe and Danks 2009, Snyder 2009a,
2009b). These early adopters received assis-
tance in the form of free forest management
plans, loans, and/or technical assistance. If
landowners are to make meaningful contri-
butions to carbon sequestration in the fu-
ture, it is expected that some type of forestry
assistance will be needed and/or desired.
Therefore, it is important to gain an under-
standing of the types of assistance available
and the perspectives of those likely to be
called on to assist.

Given the role consulting and service
foresters have in private forest management
in the United States, we were interested in
understanding the perspectives of profes-
sional foresters regarding the demand for
carbon-related management assistance from
family forest owners. We are aware of only

one study that examined the perspectives
and experiences of professional foresters re-
garding private landowner interest in carbon
sequestration projects. This 2009 pilot study
asked professional foresters who were mem-
bers of the Forest Guild4 about their per-
spectives on the willingness of family forest
owners to participate in carbon sequestra-
tion projects and how to design projects to
encourage landowner participation (Wade
and Moseley 2011). Forest Guild members
identified a number of barriers to family for-
est owner participation in forest-based car-
bon sequestration projects, including profit-
ability concerns, compliance difficulties,
immaturity of carbon markets, property
right infringement, moral objections to car-
bon markets, and forester hesitation to pro-
mote carbon projects. They recommended a
larger study of foresters be conducted to bet-
ter understand how carbon offset projects
and related incentive programs might be
structured to encourage wider participation
among family forest owners.

Building on this recommendation, we
sought to explore the perspectives of state
forestry agency personnel to gather addi-
tional insight and understanding regarding
family forest owner interest in carbon man-
agement and selling carbon offsets, their
need for assistance in undertaking these ac-
tivities, and the ability of state forestry agen-
cies to provide carbon-related management
assistance and information. Although a rel-
atively small portion of the total landowner
population currently seek out forest man-
agement assistance from state forestry agen-
cies (Butler 2008), state forestry agencies are
a key provider of a wide range of services to

private landowners within their state includ-
ing financial assistance programs, technical
forestry assistance, and education (Schroe-
der et al. 2011). Because of their position as
a primary provider of information and assis-
tance and their likelihood of being called on
to provide assistance should landowner in-
terest in carbon management or markets in-
crease, we suggest that state forestry agencies
are uniquely situated to provide insight re-
garding landowner interest in forest carbon
projects and their expectations of landowner
needs for assistance.

Our specific study objectives were to (1)
assess state forestry agency professionals’ per-
ceptions of demand for forest carbon manage-
ment assistance nationwide; (2) characterize
the general interest of forest owners in manag-
ing for carbon from the perspective of state
agency managers; (3) investigate opportunities
for and barriers to landowner participation in
carbon management and carbon markets as
seen by state forestry agency professionals; (4)
identify current state-level forest carbon assis-
tance programs available to US family forest
owners; and (5) characterize the outlook state
forestry professionals have regarding the future
of forest carbon management.

Data and Methods
To accomplish our study objectives, we

surveyed state forestry agency representa-
tives (SFARs) across the nation. The survey
instrument was an electronically delivered
questionnaire, designed as a writable PDF
form (Adobe Acrobat 9.4 Pro Extended,
2011; Adobe Systems, Mountain View,
CA). The questionnaire used a structured
response format (e.g., Likert scale, multiple

Management and Policy Implications

Carbon sequestration is one means of curbing excess carbon emissions. Forestry activities are considered
to be one of the largest-volume and lowest-cost means of sequestering carbon and can concurrently
provide additional benefits to society. Family forest owners may make significant contributions to overall
forest carbon sequestration if they are willing and able to participate. Our findings suggest there may be
little relationship between a state’s physical capacity to sequester carbon from family forestlands,
landowner interest in managing for carbon or producing carbon offsets, and the presence of state-
sponsored programs to assist landowners in developing and implementing carbon offset projects. Basing
projections of carbon reduction on the number of family forest acres alone may greatly overestimate the
supply of carbon offsets from family forest owners. If forest sequestration is chosen as a carbon reduction
strategy, further effort is needed to clearly identify landowners who are willing to participate in carbon
management and/or carbon markets. Better identifying landowners could help agencies as they consider
how (or whether) to invest in programs that provide forest carbon management and market assistance
and information. This nationwide analysis offers guidance to states or entities that may be interested in
developing or encouraging forest sequestration efforts.
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choice) to elicit SFAR evaluations of (1) cur-
rent demand for forest carbon-related assis-
tance and information; (2) landowner famil-
iarity with forest carbon activities; (3)
landowner interest in managing for carbon
or participating in carbon offset markets; (4)
barriers and opportunities with respect to
carbon management or carbon market par-
ticipation; and (5) types of state-sponsored
carbon-related assistance provided. SFARs
were also given the opportunity to provide
additional comments about forest owners
and forest carbon sequestration in an open-
ended response format.

Forest landowners can choose to man-
age their forests to increase carbon storage
and/or reduce carbon loss without any desire
to formerly participate in carbon offset mar-
kets. We were interested in gathering infor-
mation about general carbon management
and participation in forest carbon offset
markets as separate activities. Therefore,
each of these activities was considered inde-
pendently using the following definitions

Forest Carbon Management: programs that
provide information and other assistance to
landowners specifically for the purpose of
increasing the carbon sequestration and
storage capability of their forestland (carbon
management).
Forest Carbon Markets: programs that pro-
vide landowners with information and
other assistance so that they may fulfill car-
bon offset requirements and access carbon
markets to sell carbon credits (carbon mar-
kets).

The survey’s target population was ad-
ministrators of state forestry agencies famil-
iar with their state’s carbon-related assis-
tance programs. Initially, the person listed
on each state’s federally mandated Forest
Action Plan5 was contacted by phone, given
an explanation of the purpose of our study,
and asked to identify the most appropriate
individual to complete the questionnaire.
Administrators who could not be reached by
phone were sent a personalized e-mail re-

questing this information. If the initial con-
tact identified another individual to be bet-
ter suited to complete the questionnaire,
that individual was also contacted by phone
or e-mail.

Following Dillman’s (2007) recom-
mendations for administering web-based
surveys, a phone call (or personalized e-mail)
to each SFAR served as a prenotification of
the survey. When completing the question-
naire, agency representatives were encour-
aged to consult with other agency staff,
when needed, although only one question-
naire was sent to each state. Representatives
of the 50 state forestry agencies were
e-mailed a cover letter and questionnaire in
January 2012. Descriptive statistics were
generated for the structured responses to the
survey questions. Qualitative comments
(i.e., responses to open-ended questions)
were analyzed using inductive coding to cat-
egorize responses (Patton 2002).

Results
All 50 states responded to the survey.

Survey respondents were assured that their
individual comments would remain confi-
dential. Consequently, all comments and/or
suggestions given by SFARs are reported as
summaries; no names or state sources are at-
tributed to any individual quotes included
in this report. Our goal was to provide an
overview of the national landscape of forest
carbon management and offset assistance
programs and gather information regarding
landowner carbon management and offset
opportunities, demands, and barriers.

Current Demand for Carbon
Assistance

Respondents were asked to estimate the
number of inquiries their agency had re-
ceived over the past year from family forest

owners interested in either managing for car-
bon and/or selling carbon credits. The re-
sults indicate that little demand currently
exists for this type of assistance from state
agencies. As shown in Table 1, approxi-
mately one-quarter of the states indicated
that they had received no inquiries regarding
either carbon management or carbon mar-
kets during the past 12 months (30 and
26%, respectively). Half of the respondents
stated they had received five or fewer re-
quests for information over the past year for
either carbon management (56%) or carbon
markets (54%). Only one state indicated
that it had received inquiries from landown-
ers on a weekly basis (for carbon markets
only). When asked if they expected the
number of carbon-related inquiries to
change during the coming year, the majority
of respondents anticipated no change in the
demand for assistance for either managing
for carbon (34 states) or for accessing carbon
offset markets (32 states).

Familiarity with Carbon Management
and Carbon Offsets

Based on their experience with family
forest landowners, SFARs believe them to be
largely unfamiliar with carbon-related forest
activities (Table 2). It was the opinion of the
majority of respondents that landowners ei-
ther had “no familiarity” (8 states) or “min-
imal familiarity” (35 states) with carbon
markets (indicating a rating of “1” or “2” on
a four-point Likert scale: 1 � “no familiar-
ity”; 4 � “extensive familiarity”). In a few
states, SFARs indicated that the landowners
in their state had “some” familiarity with ei-
ther forest carbon management (10 states)
or carbon markets (7 states) (indicating a
Likert scale rating of “3”). Although respon-
dents stated that landowners were, on aver-
age, slightly more familiar with the concept
of managing their forest for carbon than car-

Table 1. Demand from family forest
owners for carbon management and
carbon market assistance during 2011.

No. of inquiries
(over the past year)

Carbon
management

Carbon
markets

. . . . .(% of states) . . . . .

None 30 26
5 or fewer 56 54
One or more/month 6 10
Almost weekly 0 2
Not sure 8 8

Table 2. Family forest owner and state forestry agency staff familiarity with carbon
management and carbon markets.

Forest carbon activity Familiarity

Family forest owners:
Carbon management 2.10
Carbon markets 1.98

State forestry agency staff:
Land management strategies (indirectly

increasing carbon)
3.71

Carbon markets 2.20

Average Likert scale ratings (1 � “no familiarity” to 4 � “extensive familiarity”) of all state agency representative responses across the
nation are shown.
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bon markets, familiarity with neither activ-
ity ranked very high.

The majority of respondents indicated
that their staff is familiar with the land man-
agement strategies needed to promote car-
bon storage (Table 2). Nationally, staff
knowledge of the techniques for land man-
agement strategies averaged 3.71 (on a scale
of 1 � not familiar to 4 � very familiar).
Thirty-eight states (76%) gave their staffs’
knowledge of such practices the highest rat-
ing possible. However, respondents consid-
ered themselves to be far less familiar with
activities needed to produce carbon offsets
and/or participate in forest carbon markets.
When asked to rate their staffs’ familiarity
with opportunities to sell forest carbon cred-
its, respondents reported that the average
level of familiarity across the nation was 2.2
on the same four-point Likert scale.

Interest in Carbon Assistance
Drawing on their experiences with the

family forest owners in their state, respon-
dents were asked to indicate the level of in-
terest they expect landowners to have in car-
bon management or carbon markets as a
function of several landowner characteristics
(Table 3). The specific landowner character-
istics evaluated were as follows

• Size of parcel owned (�20 acres; 21–
200 acres; �200 acres).

• Land tenure (newer owners [�10
years]; longtime owners [�10 years]).

• Residential status (absentee owner; re-
sides on or close to the property).

• Primary ownership focus (timber; rec-
reational; amenity).

• Management plan status (has a forest
management plan; does not have a forest
management plan).

• Forester interaction (has worked with
a forester; has not worked with a forester).

A four-point Likert scale response was
used to evaluate each of these landowner
characteristics for the two carbon activities
we evaluated (carbon management and sell-
ing carbon credits). Response options
ranged from 1 � “Not Interested” to 4 �
“Very Interested.” A “Not Sure” option was
included for each response to avoid forcing a
response from agency representatives who
did not feel qualified to evaluate a particular
landowner or parcel characteristic.

Respondents were also asked to identify
how landowner characteristics might influ-
ence participation in forest carbon activities
(Table 3). These characteristics were exam-
ined because they have been found in previ-

ous studies to be associated with private
landowner decisions to undertake different
conservation practices (e.g., parcel size: Ma
et al. 2012; land tenure and residential sta-
tus: Miller et al. 2012; ownership focus:
Watson et al. 2013; management plan:
Creamer et al. 2012; and forester interac-
tion: Kaetzel et al. 2009). Nationally, re-
spondents thought the landowners most
likely to adopt carbon management prac-
tices are those who already have a forest
management plan and have interacted with
a forester. These traits, as well as large parcel
ownership, were expected to increase inter-
est in carbon markets. This finding agrees
with a previous study of landowners in the
Lake States area that found large parcel own-
ers (� 200 acres) who had previously com-
pleted certain carbon offset requisite activi-
ties (i.e., acquired a forest management plan
or certified their forestland) expressed high
interest in forest carbon market participa-
tion (Miller et al. 2012).

Most and Least Likely Carbon
Sequestration Methods

Survey respondents offered opinions on
the likelihood landowners in their state
would adopt certain carbon sequestration
methods (selected from a predefined list),
again based on their observations of what
management activities landowners in their
state typically employ (Table 3). Thinning
was the forest management activity most of-
ten identified, followed by reforestation, tree
stocking, and adjusted rotations. Several re-
spondents indicated that specialized carbon
storage techniques that concurrently address
other (noncarbon related) specific problems
or needs within their state would greatly in-
crease the likelihood landowners would
adopt them. The specialized techniques

mentioned include managing for older for-
ests, establishing riparian buffers, restoring
wildlife habitat, and planting windbreaks.
Increasing tree growth through fertilization
was seen as the technique least likely to be
chosen by landowners as a means of increas-
ing their forests’ capacity to sequester car-
bon.

Effective Carbon Assistance Outreach
Strategies

SFARs were asked to identify the meth-
ods thought to be potentially useful in reach-
ing landowners regarding carbon manage-
ment or carbon markets activities. Direct
contact with foresters, followed by training
or workshops and word of mouth, were
rated as the most effective outreach methods
based on previous experience with family
forest owners (Table 3). SFARs indicated,
on average, that webinars are the least effec-
tive means of reaching family forest owners.

Barriers to Carbon Management and
Carbon Market Participation

Respondents were asked to identify the
three most significant barriers landowners
were likely to face when considering partic-
ipation in either forest carbon management
or carbon markets (Table 3). A list of poten-
tial barriers was presented for each activity
along with an “other” option. With respect
to carbon management, landowner attitudi-
nal barriers were commonly cited. For in-
stance, SFARs most often indicated that car-
bon management (without plans to sell on
the market) may conflict with the ownership
objectives of landowners or simply not be of
interest to them. Skepticism regarding pos-
sible tangible outcomes associated with car-
bon management was also commonly cited.
Importantly, whereas agency representatives

Table 3. State forestry agency perspectives on family forest owner participation in
carbon management and carbon markets and current state programs.

State forestry agency perspectives Carbon management Carbon markets

Landowner characteristics expected
to increase interest

Forest management plan
Previous forester interaction

Forest management plan
Previous forester interaction
Large parcel owners

Primary barriers Conflict with forestry objectives
No interest in carbon storage
Lack of tangible results

Low carbon prices
Strict/costly requirements
Long contract length

Most likely sequestration methods Thinning or other stand-release techniques
Reforestation
Tree stocking

Adjusted rotations
Most effective outreach methods Direct contact with foresters

Training or workshops
Word of mouth
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consistently indicated that landowners were
unfamiliar with carbon management, lack of
assistance or knowledge of where to go for
assistance was not seen as being a significant
barrier.

When considering barriers to carbon
market participation, respondents most of-
ten cited low carbon prices, strict/costly re-
quirements, and long-term contracts as pri-
mary barriers to greater landowner interest
(Table 3). A lack of landowner awareness of
carbon market opportunities was also cited
frequently. Only six states (12%) mentioned
“lack of assistance programs” as being a ma-
jor barrier. The barriers to carbon market
participation, however, were thought to be
more strongly tied to market characteristics
than to conflicts with a landowner’s forest
ownership objectives.

Current Assistance Available to Family
Forest Owners

SFARs were asked to provide informa-
tion about programs within their state spe-
cifically designed to assist forest landowners
in managing for carbon and/or selling car-
bon credits. A program was defined as a
structured, organized effort to provide edu-
cation, technical assistance, or financial in-
centives to landowners to help apply land
management techniques specifically for the
purpose of improving carbon sequestration
rates and/or accessing carbon markets. Re-
spondents were asked to disregard programs
that are delivered cooperatively by state
agencies on behalf of the US Department of
Agriculture (e.g., Forest Stewardship or En-
vironmental Quality Incentives programs),
as it was our intention to investigate state-
initiated carbon assistance that is available to
family forest owners.

Carbon Management Assistance
Programs

At the time of the survey (January
2012), three states indicated they had a pro-
gram specifically designed to assist landown-
ers who wish to increase carbon storage on
their forestland (Table 4). These three pro-
grams are described below.

California. California’s carbon man-
agement program, Proposition 40 Fuels
Management, was created in an effort to re-
duce threats to air and watershed resources
caused by excess fuel loadings (CAL FIRE
2011). The program assists landowners in
the implementation of vegetation manage-
ment practices that increase carbon stor-
age. The program provides financial assis-

tance by funding 90% of the cost of
acquiring a forest management plan and
75% of plan implementation practice6 costs
(Placer County Resource Conservation Dis-
trict 2012). Landowners pay all costs up
front but are reimbursed by the program af-
ter the practices are completed. To date, the
Proposition 40 Fuels Program has granted
more than $2.5 million to landowners for
projects (CAL FIRE 2011).

During 2011, California estimated that
the program assisted 50 landowners and
was applied to 1,600 acres of family forest-
land. Program staff effort in assisting land-
owners with sequestering additional carbon
was estimated to be 3.0 full-time employees
(FTEs) (1 FTE � 2,000 hours). In the sur-
vey, the SFARs gave high ratings to the pro-
gram’s ability to reach its target audience
and increase overall carbon sequestration,
active forest management, and the acquisi-
tion of forest management plans by land-
owners in the state.

Michigan. Michigan’s Working Forest
Carbon Offset Program was created to en-
courage landowners to enhance the carbon
sequestration capacity of their forests (Mich-
igan Department of Natural Resources and
Environment 2010). Although SFARs pro-
vided information on the program for 2011,
the program has been discontinued. A grant
from Michigan’s Forest Stewardship Pro-
gram provided the initial start-up funds
($150,000) and staff support to initiate the
program and to develop the managed forest
protocol. The program provided technical
and financial assistance, written materials,
and assistance in preparing forest manage-
ment plans. Michigan estimated that in
2011, 100 hours of staff time were devoted
to program assistance and five landowners
(totaling 120 acres) were enrolled.

Oregon. Oregon’s Forest Resource Trust
Forest Establishment Program was created to
increase the capacity of private forests to se-

quester carbon through treeplanting on
marginal lands or improved forest manage-
ment practices on existing forestland (Ore-
gon Forestry Department 2012). Participat-
ing landowners agree to manage their forests
according to an approved management plan.
In turn, landowners can be reimbursed for
up to 100% of the incurred costs of foresta-
tion or other approved practices (Forest Re-
source Trust 2009). Corporations or other
entities that make financial contributions to
the program can specify the type and loca-
tion of forestry project(s) they would like to
fund. Although participating landowners do
not have restrictions on the use of their for-
estland, the financial donors claim the rights
to carbon offsets that accrue through the life
of the project (Cathcart 2000). During
2011, the program’s 0.25 full-time staff ef-
fort assisted 16 landowners and enrolled 380
acres.

Carbon Market Assistance Programs
Distinct from carbon management

without market aims, California, Georgia,
and Oklahoma indicated that they have a
program designed to assist landowners inter-
ested in selling carbon credits (Table 4). In
addition, Michigan, Illinois, Massachusetts,
and Texas stated they had carbon market
assistance programs that had been recently
discontinued.

California. California’s carbon mar-
ket program is Assembly Bill 32: California
Global Warming Solutions Act of 2006.
Referred to as AB 32, the initiative is a state-
wide, comprehensive, multisectorial, green-
house gas cap-and-trade program that
started on Jan. 1, 2012, with an enforceable
compliance obligation beginning January
2013 (Assembly Bill 32 2006, California Air
Resources Board 2011b). The program’s
goal is to reduce greenhouse gas emissions to
1990 levels by the year 2020. In response to
AB 32, California’s Climate Action Registry

Table 4. States with assistance programs for carbon management and carbon markets.

Current state-sponsored assistance programs

Carbon management Carbon markets

California (Proposition 40 Fuels Management):
Assists with forest management plan and
implementation costs

California (AB 32): State cap-and-trade
program created a carbon market platform
and forestry protocol for offsets

Michigan (Working Forest Carbon Offset
Program): Assists with forest management plan
and implementation costs

Georgia (Carbon Sequestration Registry): Created
an official registry of carbon offset projects
and voluntary emission reductions

Oregon (Forest Resource Trust Forest Establishment
Program): Assists with forest management plan
and implementation costs

Oklahoma (Oklahoma Carbon Initiative):
Provides fee-based certification and
verification of offsets and aggregation services
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(CCAR) created a forest protocol to account
for carbon emissions and reductions through
forest conservation, improved forest manage-
ment practices, and reforestation (California
Air Resources Board 2011a). The program
provides an opportunity for landowners who
are interested in sequestering carbon through
forest management and selling carbon offsets.

CCAR’s Forest Protocol recognizes the
following projects: reforestation, improved
forest management, and avoided conver-
sion. CCAR contracts extend for a mini-
mum of 100 years (with a penalty for early
withdrawal). Projects can be located any-
where within the contiguous United States
(California Air Resources Board 2011a) and
California’s Air Resources Board will create,
monitor, and enforce greenhouse gas emis-
sions reporting and reductions.

CAL FIRE (California Department of
Forestry and Fire Protection) established a
project on its La Tour Demonstration State
Forest to demonstrate carbon market oppor-
tunities for small landowners, provide writ-
ten materials, and connect landowners with
carbon markets (e.g., aggregators). At the
time of our survey, the project was just get-
ting underway, and agency representatives
were not sure how many landowners had
been assisted but estimated that 500 hours of
staff time had been devoted to project devel-
opment in 2011.

Georgia. Georgia’s Carbon Sequestra-
tion Registry program was established as a
means of linking carbon emitters with forest
carbon sequestration projects (Georgia Car-
bon 2007). The program provides technical
assistance and written materials to landown-
ers and connects them to others who can
assist them in accessing carbon markets. An
online database tracks and records carbon
sequestration realized from a variety of al-
lowable forest practices within Georgia (e.g.,
treeplanting, forest conservation, and forest
management activities). Companies that
want to purchase carbon offsets use the Reg-
istry’s database to find and evaluate carbon
offset projects (Georgia Carbon 2007). The
program also officially records offset proj-
ects. During 2011, an estimated 100 forest
landowners were assisted through the pro-
gram and approximately 25,000 acres were
enrolled.

Oklahoma. Oklahoma’s carbon mar-
ket program, the Oklahoma Carbon Initiative,
provides fee-based certification and verifica-
tion of emission offsets through the Oklahoma
Conservation Commission (OCC) (OCC
2008). Although the OCC provides quality

assurance for carbon sequestration projects,
it does not buy or sell carbon credits. The
Oklahoma Carbon Initiative (OCI) also op-
erates as an aggregator arm of the OCC in
which it bundles carbon offsets into quanti-
ties that can be subsequently sold through
compliance or voluntary markets. Landowners
participating in the program also receive tech-
nical training and written materials. Forestry
agency representatives indicated that the pro-
gram did not assist any landowners in 2011
and 0.5 FTE of staff effort was devoted to the
program. The program has since transitioned
to Oklahoma’s new ECOpass program (OCC
2013).

Overall Interest
Whereas SFARs across the nation gen-

erally report that interest in forest carbon
projects has been minimal, pockets of activ-
ity and interest exist. We contrasted those
states where increased demand for assistance
and activity occurs with areas of very low
demand and activity.

Areas of Elevated Interest across the
Nation. States projected to have increased
demand for forest carbon assistance and in-
formation were determined by assessing the
following criteria: the number of inquiries to
state forest agencies made within the last
year (� 1/month), an expectation of in-
creased demand in the future (if an increase
would raise demand to � 1/month), and the
presence of carbon programs or programs
planned for the future. Based on these crite-
ria, six states were found to be experiencing
or expecting increased demand for carbon
management assistance. These states are lo-
cated in the Pacific (3), Southern (2), and
Lake States (1) regions (Table 5). Assessing
demand for carbon market assistance by the
same criteria, eight states are experiencing
increased current or expected demand from
family forest landowners. These states are lo-

cated in the Southern (5), Pacific (2), and
Lake States (1) regions (Table 6).

Areas of Low Demand across the Na-
tion. Across much of the county, family
forest owner interest in carbon-related activ-
ity appears to be very low, as shown by the
lack of inquiries to state forestry agencies.
The identification of states considered to
have very low demand for carbon-related as-
sistance was based on current and expected
demand for state agency carbon assistance
and/or information. States that indicated
they had received “no inquiries” for either
carbon management or carbon markets or
had received “no inquiries” for one activity
and � 5 for the other and expected this level
of demand to continue, were considered to
have a very low level of demand for carbon
related assistance. With use of these criteria,
15 states are currently experiencing no de-
mand for carbon management assistance
and 13 states are experiencing no demand
for carbon market assistance. These states
are scattered across the nation with the high-
est concentration occurring in the New Eng-
land and Mid-Atlantic regions.

Evaluation of Demand Patterns. A
variety of analyses were conducted to evalu-
ate the various demand levels across the na-
tion to identify spatial patterns or other pos-
sible explanatory factors. For instance, forest
ownership patterns within the United States
(Butler 2008) were juxtaposed with low and
elevated demand for carbon market assis-
tance. No clear patterns that could help ex-
plain increased activity and demand for
forest carbon offset programs (or lack of de-
mand) emerged. Although some states with
a high percentage of privately owned forest-
land show increased activity and demand,
other states with a very high percentage of
family owned forestland are showing little or
no activity or demand. Yet certain states

Table 5. States experiencing increased
demand for carbon management
assistance (using three criteria to
determine demand).

State

Carbon management criteria

Current
demand

Expected
demand

Current or
planned program

California X
Florida X
Hawaii X X
Michigan X
Mississippi X X
Oregon X X

Table 6. States experiencing increased
demand for carbon market assistance
(using three criteria to determine demand).

State

Carbon market criteria

Current
demand

Expected
demand

Current or
planned program

California X
Florida X
Georgia X X
Hawaii X
Illinois X
Mississippi X X
Oklahoma X X
Texas X
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with a modest amount of their land area in
private forests (as measured by total area and
percentage of forests that are privately
owned) are experiencing (or expect to expe-
rience) elevated interest in forest carbon se-
questration and carbon market participa-
tion. In a few states that might be expected
to have little demand for forest carbon off-
setting (based on the amount of private for-
estland), programs have been established to
assist landowners in accessing carbon mar-
kets.

Additional analyses were conducted in-
cluding regional greenhouse initiatives,
other climate and vehicle emission standard
initiatives, active wood production areas,
and active carbon offset areas. For example,
states that have initiated carbon reduction
measures were plotted and compared with
those states experiencing both low and in-
creased demand for forest carbon activities.
Again, no clear patterns were detected.

Providing Context to Survey Results:
Additional SFAR Comments

Several respondents provided addi-
tional comments to describe the general
landscape of forest carbon-related activity
within their state. The SFARs from seven
states reported that an overall lack of interest
in carbon management and markets within
their state has been observed. Examples of
statements to this effect include “There is
little to no interest, and even less activity.
Carbon sequestration is just not on very
many people’s minds here.” Other states ex-
periencing a low level of interest in forest
carbon activities by landowners cited certain
carbon market attributes, namely low car-
bon prices, complex requirements, and
long-term commitments, as contributors to
the lack of interest. Other states commented
that they do not have adequate funding to
provide many types of carbon management
or carbon market assistance.

Five states commented that carbon
market conditions are too weak, inadequate,
or uncertain to interest landowners. State-
ments illustrative of this perspective include
“Carbon credits will most likely not build
momentum unless strong, clearly defined
carbon markets develop.” However, others
cited reasons that were unrelated to market
characteristics or conditions (e.g., conflict-
ing landowner management objectives, neg-
ative attitudes toward climate change issues,
and parcelization), as represented by the fol-
lowing comments: “I believe management
for carbon sequestration could be desirable

among forest landowners as long as it
doesn’t conflict with other ownership objec-
tives (especially forest health, protection
from fire, and wildlife habitat improve-
ment); that is, as a secondary objective”; and
“Those that do have acreage have doubts
about climate change in general.”

Several states cited lack of awareness of
carbon management and market opportuni-
ties by both landowners and agency forest-
ers. Some respondents indicated that their
foresters expressed apprehension about talk-
ing to landowners about carbon-related ac-
tivities when they were not very familiar
with these opportunities themselves: “Al-
though our agency foresters have attended a
seminar about carbon credits, it is still very
new and [we are] not comfortable talking to
landowners about it”; and “This survey is
way, way too early for landowners in
{state}.”

Comments such as these are supported
by our survey results, which show a low level
of familiarity with carbon markets by SFARs
in several states. On average, respondents in-
dicate they are unfamiliar with carbon cred-
its and do not feel knowledgeable about the
workings of the market. In addition, many
SFARs commented verbally, during the ini-
tial phone contact, that unless foresters feel
comfortable with the concept of carbon
management and carbon markets, it is un-
likely that they will encourage landowners to
undertake such activities.

Discussion
Previous research found that certain

landowners value prospective forest man-
agement assistance, advice from a profes-
sional forester, and/or potential carbon co-
benefits far more than a monetary return for
carbon credit sales (Miller et al. 2014). This
finding highlights the value some landown-
ers place on forestry information and assis-
tance programs and their willingness to
overcome other carbon market barriers if as-
sistance is provided and emphasizes the need
to consider the perspectives of those who
may be called on to provide carbon project
assistance. Our study provides new informa-
tion regarding the expectations for family
forest owner interest and carbon manage-
ment/market assistance by the agencies
likely to be the major providers of such as-
sistance—state forestry agencies.

Across the nation, it appears that forest
landowners have a low level of familiarity
with the concept of carbon management and
selling carbon credits. Many landowners are

simply unaware that their forest can be
managed in a way that sequesters additional
carbon. Currently, only a few states have
developed programs designed to assist land-
owners in managing for carbon or accessing
carbon markets. The small number of states
that have developed state-sponsored carbon
assistance programs is most likely indicative
of the fact that few landowners are request-
ing such assistance, and this may be due to
the overall lack of familiarity with forest se-
questration consistent across the nation.

Based on the comments made by a
number of SFARs, other factors also affect
the availability of carbon management assis-
tance. These include budget and staffing
limitations, a lack of established forest car-
bon management practices, the political en-
vironment of individual states, uncertain
federal climate policy, and limited biophys-
ical capabilities in some states. Although a
few states have indicated that they plan to
increase carbon management assistance,
most forestry agencies across the nation ex-
pect to make no changes in landowner car-
bon assistance.

So, what advice can be provided to
those entities interested in encouraging
carbon sequestration on family forests
through improved forest management?
Forest carbon management and carbon
markets are still emerging enterprises.
Early pilot initiatives have run their
course; however, it appears that few land-
owners were aware of them. Furthermore,
similar to early research findings con-
ducted with members of the Forest Guild
(Wade and Moseley 2011), many forestry
professionals acknowledge that they also
are unfamiliar with carbon management
and carbon market requirements. In addi-
tion, until forest carbon market opportu-
nities and guidelines become more estab-
lished, many SFARs have indicated that
their agencies are not likely to invest staff
time to learn the details of such markets
nor to pass on information regarding car-
bon markets to landowners and/or en-
courage participation. Therefore, if forest
sequestration is a desired mitigation strat-
egy and/or voluntary forest carbon market
opportunities expand, formal training and
information should be directed toward
foresters as well as landowners. Direct in-
teraction with professional foresters,
through workshops and other training,
may be the most effective means of then
transferring this information to family
forest owners.
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In the immediate term, efforts to in-
crease forest carbon management or market
participation may wish to focus attention on
those landowners SFARs consider to be the
most likely to participate under current car-
bon program requirements. Previously ob-
taining a forest management plan and inter-
acting with foresters were the overall
qualities estimated to lead to increased
participation of landowners. In addition,
when considering carbon market partici-
pation alone, landowners with larger par-
cels (�200 acres) are expected to have an
increased interest in participating. Target-
ing large parcel owners and those who
have already fulfilled some carbon market
requirements may be an effective ap-
proach for increasing the supply of carbon
sequestration from family forest landown-
ers.

It must be acknowledged that our study
gathered the perspectives of SFARs who may
primarily interact with landowners consid-
ered more engaged than the typical forest
landowner (e.g., involved in forest manage-
ment, education workshops, and technical
assistance). This subset of owners may not
be representative of the average landowner,
which may lead to overestimation of interest
levels when the total landowner population
is considered. Our study underscores the im-
portance of understanding what factors mo-
tivate a landowner to participate in carbon
management and carbon markets. Land-
owner behavior and the corresponding im-
pacts to overall carbon sequestration are
driven by many factors besides markets
(Miner et al. 2014). Previous research with
landowners who would not be considered
engaged owners (i.e., a very low percentage
of owners with a previous forest manage-
ment plan or a certified forest) displayed in-
terest in carbon management and markets
(Miller et al. 2014). We suggest that there
may be a new segment of landowners who
are interested in forest benefits that can be
achieved through carbon management
and/or carbon market participation.

Rather than developing new carbon
programs, it may be most effective and effi-
cient to incorporate forest sequestration into
existing forest management programs as an
additional management objective (Cook
and Ma 2014). Several state and federal pro-
grams already in place incorporate tech-
niques that are consistent with carbon se-

questration strategies (e.g., Forest Legacy,
Forest Stewardship, and Environmental
Quality Incentives). The challenge is to re-
design the current programs so that they
meaningfully address multiple purposes and
appeal to a large landowner population.

Conclusions
Our research was motivated, in part, by

the belief that landowners will need assis-
tance to manage for carbon or sell carbon
offsets. However, our study found that
SFARs report little demand for carbon-re-
lated assistance, and many believe the lack of
assistance may not be a major impediment
for many landowners. What is not known,
however, is whether this low demand is a
function of lack of awareness, lack of inter-
est, lack of understanding, or lack of know-
ing who to go to for information. These are
all different issues, which have different so-
lutions. States should not assume that a lack
of demand for information and assistance
with carbon management is an indication of
a lack of interest on the part of forest land-
owners. Further research with forest land-
owners in different regions of the nation is
needed to explore these topics.

Our findings suggest there may be little
relationship between a state’s physical capac-
ity to sequester carbon from family forest-
lands, landowner interest in managing for
carbon or producing carbon offsets, and the
presence of state-sponsored programs to as-
sist landowners in developing and imple-
menting carbon offset projects. Basing pro-
jections of the carbon reduction potential or
future domestic carbon offset supply on the
number of family forest acres alone, as has
been done in previous studies (US EPA
2005), may greatly overestimate the supply
of carbon projects from family forest own-
ers. This conclusion is consistent with that
of the Butler et al. (2010) study of the bio-
physical versus social availability of wood for
harvest: the physical capacity to produce
timber is not a reliable indicator of land-
owner willingness to undertake such forest
management practices. Identifying land-
owners willing to manage for carbon is more
complex than identifying those who may
have the greatest biological potential to se-
quester carbon.

Additional information is needed to
more clearly identify landowners who are
willing to participate in carbon management

and/or carbon markets. Such understanding
is necessary to accurately estimate the supply
of carbon management projects originating
from the nation’s family forests. Better iden-
tifying these landowners could help agencies
as they consider how (or whether) to invest
in programs that provide forest carbon man-
agement and market assistance and informa-
tion.

Endnotes
1. Family forest owners are defined as individu-

als, married couples, family estates and trusts,
or other groups of unincorporated individuals
who own forested land in the United States.

2. Improved forest management methods in-
clude extending harvest/rotations, minimiz-
ing disturbances to the forest floor, stocking of
long-lived/climate-adaptive tree species, and
natural disturbance risk management.

3. At a price of $5/MT, the EPA predicts a com-
bination of forest management and agricul-
tural soil sequestration to be a leading carbon
mitigation strategy. At $15/MT, Forest Man-
agement is predicted to be the leading strat-
egy. See Table 4-5 of EPA Report 430-R-05-
006 in the Supplemental Material.

4. The Forest Guild is a United States and Can-
ada-based association of professional foresters
who promote sound forestry practices.

5. For more information, see www.forestaction-
plans.org.

6. Practices may include site preparation, tree-
planting, tree shelters, canopy cover, thin-
ning, pruning, stand release, brush control,
invasive weeds, land conservation, wildlife/ri-
parian. (Placer County Resource Conserva-
tion District 2012).
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