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Nonindustrial private-or "family"-forests hold great potential for sequestering carbon and have received much attention in 
discussions about forestry-based climate change mitigation. However, litde is known about social and cultural influences on 
owners' willingness to manage for carbon and respond to policies designed to encourage carbon-oriented management. We 
review the published literature to examine how family forest owners' values, ecological knowledge, risk perceptions, and forest 
management and policy preferences may affect their interest in managing for carbon sequestration. We find that although 
family forest owners may not be particularly motivated to mitigate climate change, their forest management values and practices 
compliment many carbon-oriented management strategies. However, the strong value owners place on privacy and autonomy, and 
the weak importance many place on financial reward, may inhibit participation in policies and programs that incentivize carbon­
oriented management. These findings also  have implications for policy efforts to encourage management for other ecological 
values besides carbon sequestration on family foresdands. 

1. Introduction 

Nonindustrial private or "family forestlands" (i.e., lands 
owned by individuals, couples, family estates, and other 
unincorporated groups but not tribes, or real estate, or 
investment firms.) present an opportunity for contributing 
to climate change mitigation through increased carbon 
sequestration. These lands comprise 35% of all forestland 
and 58% of all productive timberland [1] in the United 
States. As such, they represent a significant portion of the 
land base where carbon can be sequestered through forestry. 
Despite this potential, family forestlands are not sequestering 
as much carbon as is biologically possible [2]. Moreover, 
development and other land uses are threatening to reduce 
the carbon sequestration potential of these lands. The area 
in nonindustrial private or family forestland in the U.S. 
has declined by almost 10%, from 304 million acres in 
1953 to 291 million acres in 2002 [1]. When forestland is 
lost to development, its carbon sequestration potential is 
also lost. The carbon sequestration potential of forestland 

is also limited by forest management practices, for example, 
harvesting on short rotation intervals. 

The ecological literature identifies a number of forest 
management practices that could help sequester more car­
bon on forestlands, and the economics literature explores 
market and policy incentives that might affect management 
for increased carbon sequestration by family forest owners. 
However, little is known about other factors that may affect 
owners' willingness to manage for carbon and respond to 
policies designed to encourage carbon-oriented manage­
ment. This paper addresses this knowledge gap by drawing 
on the published social science literature on family forest 
owners to identify social and cultural influences on their 
willingness to manage for carbon and respond to different 
policies that encourage carbon-oriented forest management 
on their lands. 

We begin by discussing influences on family forest 
management-owners' values, ecological knowledge, and 
risk perceptions-and the extent to which they may affect 
management for carbon sequestration. We then compare 
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family forest owners' management practices with the forest 
management practices identified in the scientific literature 
as being important for carbon sequestration. We also sum­
marize owners' patterns of communication and learning, 
program participation and cooperation, and the types of 
policies that are popular and effective among them. Finally, 
we draw on these discussions to identify seven key summary 
points on how social and cultural characteristics may enable 
or constrain carbon sequestration on family forestlands and 
how policy may be able to address them. 

2. Influences on Forest Management 

2.1. Values. Although policy makers and assistance providers 
historically viewed family forest owners as small-scale ver­
sions of industrial forest owners who were driven to produce 
timber, it is now widely recognized that owners typically 
prioritize nonmarket values over timber production [3-
5]. Enjoying beauty and scenery, protecting nature and 
biodiversity, passing land to heirs, and having privacy are top 
reasons for owning forestland for u.s. family forest owners 
[6]. 

Owners' values for beauty and scenery reflect their 
aesthetics and cultural heritage. For example, Erickson et al. 
[7] found that Midwestern owners' enjoyment of seasonal 
changes in their forests, and views of working landscapes, 
encourage them to manage for hardwoods, conifers, and 
meadows. Bliss [8] suggests that, depending on their eth­
nicity, owners in the Midwest may also manage for the 
orderliness of well-stocked plantations or the clean park­
like structure of grazed, open woodlands. They may plant 
trees in open areas to convert fallow land into productive 
assets or let trees mature beyond their economic prime out 
of emotional attachment to the forest. In western Oregon, 
many owners associate forest stewardship with Douglas-fir 
forests, the symbol of that area's forest sector, although that 
aesthetic value is changing as owners become less dependent 
on timber markets and more aware and appreciative of 
other native ecotypes such as oak savanna and woodlands 
[9, 10]. Perhaps because of these aesthetic values, many 
owners are conflicted about harvesting timber, especially 
using clearcutting, and converting forestland to other uses 
such as development [6, 11-13]. Owners' values for scenery 
and beauty vary across regions. However, a common theme 
is that owners value mosaics of conifers, hardwoods, and 
meadows which typically contain lower actual and potential 
carbon storage than fullystocked and highly productive 
conifer stands. 

Owners' values for nature and biodiversity extend to 
a variety of ecosystem conditions and processes [13-15] 
such as species richness [10], historical conditions [9], 
riparian habitat and water quality [16, 17], rare species and 
wetlands [15, 18,19], game species [20], and in some cases, 
endangered species [4, 21]. Perhaps as a result of these 
ecological values, many family forest owners favor diverse, 
less productive species, rather than or in addition to fast 
growing plantations, often at the expense of financial return 
[22, 23]. Also, given that family forest owners manage for a 
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range of ecological values, it is possible that they may manage 
for global environmental conditions such as climate. 

The importance of passing land on to heirs reflects the 
cultural and family legacy values that owners hold for their 
forestlands. Owners manage for landscapes that reflect the 
cultural heritage they would like to pass on [24] as well 
as the economic assets they would like their offspring to 
benefit from [25]. The value that owners place on the family 
legacy of forestland also reflects the time horizon owners 
manage on. Family forest owners typically consider future 
generations that may own their lands [10, 13,26, 27]. This 
time horizon lends itself to consideration of environmental 
problems that operate on large temporal scales such as 
climate change. 

The value that owners place on privacy may influence 
the conditions of their forests as well as their patterns of 
social interaction. Many owners manage for fully-stocked 
forest stands that ensure the qualities of quiet and solitude for 
which they own forestland. In many cases these conditions 
are compatible with carbon sequestration, which generally 
increases with stocking. Also, for many owners, the need for 
privacy outweighs the benefits of coordinating management 
actions with neighbors or participating in public assistance 
and incentive programs [18, 28-30]. Owners' values for 
privacy may be related to their fears about losing autonomy 
and being encumbered by environmental regulations and 
administrative burdens [10, 24, 31]. The desire for privacy 
and autonomy may discourage owners from participating 
in carbon-oriented assistance and incentive programs and 
market opportunities, as we will discuss later in this paper. 

Despite family forest owners' focus on nonmarket values, 
the opportunity to derive income from the land is important 
for many owners [32]. Market prices for timber and wood 
products predict family forest management decisions accord­
ing to some studies [5,33]. Indeed, most commercial timber 
on family forestlands is harvested [34], with the contribution 
of family forestlands to the U.S. timber harvest being greater 
than their proportional share of u.s. timberland area [6]. 
The opportunity to harvest timber is more important in 
the South [35] and the Pacific Northwest where the value 
of land for timber often exceeds the value of land for 
housing [36]. However, a meta-analysis of 34 studies [33] 
found that market prices are less likely to be significant 
determinants of management than government incentives 
and assistance programs: government incentive programs 
increase the likelihood of forestry activities such as tree­
planting, harvesting, and reforestation [33, 37]. This may be 
because government policies and programs lower the cost 
of forest management (e.g., cost-share programs, technical 
assistance) . 

The investment value of land is also important for many 
owners. When values of land increase for residential uses, 
forests' amenity values also increase and the likelihood of 
harvesting and some other forms of management declines 
[35, 38]. However, in regions with high income and 
population growth, where developed land values outweigh 
the financial and nonmonetary rewards owners receive 
from continued ownership of forest, demand for residential 
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housing can result on conversion of forestland to housing 
:39]. 

Of course, great diversity exists among ti'le ownership 
objectives of family forest owners [40], especially bet-ween 
regions. For example, owners in the North and West are more 
focused on aesthetic goals than owners in the South [35]. 
Absentee owners engage in fewer management activities [41-
43; including harvesting timber, managing for ilontimber 
uses [26], and reducing wildfire risk [44]. Thus, forests on 
lands in absentee ownership may be left standing, a benefit 
for carbon seq:wstration, although they may not be managed 
actively to increase carbor: sequestration potential. Owners 
with higher incomes, more education, and larger ownerships 
are more likely to engage in active management practices 
such as thinnir:g and reforestation [6, 33, 35, 37, 45]-but 
r:ot harvesting [37, 41J. Thus, forests in areas with more 
affluent and education populations and larger ownerships 
are more likely to be managed for carbon sequestration. 

A common thread in Lhe literature on family forest owner 
values is L�at maintaining land in forest cover is important 
for aesL'letic, ecological, family legacy, and privacy reasons. 
Nonetheless, owners will also be sensitive to market prices 
for timber, land, and carbon offsets even when L�ey do not 
manage primarily for financial goals. Owners may be unlikely 
to pursue carbon-o::-iented management if it has a negative 
financial impact. Owners will aiso be sensitive to burdens 
on their privacy caused by pa.::ticipation in public programs 
and markets. Thus, carbon policies must help o'WTIers balance 
their values for ownership with external economic forces. 

2.2. Ecological K'1owledge. Although ecological values rank 
high among family forest owners, no research indicates that 
they have unusually high levels of knowledge about envi­
ronmental issues in general or climate change in particular. 
A number of studies have shown L�at owners lack nuanced 
ecological knowledge. For example, they are not well 
informed about the technical and scientific aspects of stream 
ecology, even when they are watershed council members [46, 
47J, or L"'1e biodiversity specific to the native ecotype of their 
lands [10 J. Studies of knowledge and learning styles among 
family forest owners reveal a tension oenveen scientific 
or expert Ktlowledge and experiential or local knmvledge. 
Owners tend to be independent and skeptical of experts [48-
50]. Alu'lough many owners ti'link scientific research and 
expert information are necessary to improve their abilit-y to 
manage their forests, some distrust scientific knowledge and 
view it as tentative and impractical [10, 24J. WIlile limited 
understandings of environmental concepts may not matter, 
in some cases h"'1ey could cause owners to manage in ways that 
do not ultimately achieve their environmental goals [48-50). 

There is a lack of published research that investigates 
family forest owners' understandings of how to manage 
forests for carbon sequestration. Some landowner organiza­
tions and extension offices sponsor workshops and develop 
materials to educate owners about how to manage for 
carbon, and forestry consultants also play an important role 
in this regard. However, it is likely that many owners have a 
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limited understanding of how to manage forests to enhance 
carbon sequestration. 

For example, a stuciy by L'1e authors of family forest 
owners in fire-prone areas in easte:-n Oregon (not yet 
published) revealed that some OW:1ers had assumptions 
about carbor: sequestration and carbon-oriented forest 
management that are inconsistent 'With current scientific 
knowledge. Several owners interviewed believed Lhat because 
young stands sequester carbon faster than older trees, 
mature marketable trees should be harvested, processed 
into long-lived wood products, and replanted. Owners also 
recommended harvesting stands of stressed, dead, dying, 
and burned trees because they no longer sequester carbon 
and either processed them into long-lived wood products 
or bL!rning then: for energy, and L�en replanting. These 
views contrast wit.'1 the scientific literature in several ways. 
According to the scientific literature, h'1e goal of carbon­
oriented management is to increase total carbon storage 
in forests, not the rate at which it is stored; older forests 
contain larger carbon stores than young forests [51, 52J. 
Furthermore, when harvested trees are processed into wood 
products, 40 to 60 percent of the carbon they contain is 
released back to L'le atmosphere [53]. Moreover, most wood 
products have a shorter lifespan tt"'lan trees. Forest carbon 
may also be lost in forest ecosystems when :rees are harvested 
due to disturbance and decon:position [54]. Also, the carbon 
in standing and downed dead trees and snags can persist 
for a very long time; lea'ling dead biomass in the forest is 
one strategy for increasing carbon sequestration in forests 
because dead biomass is an important carbon pool. In the 
U.S., dead biomass on average accounts for 16% of all carbon 
stored in forest ecosystems [55]. 

Some of u"'1e owners t..'le authors interviewed believed 
L�at fires in overstocked forests would exacerbate climate 
chaI'.ge by releasing carbon to the atmosphere. To avoid 
this risk, owners suggested thinning and processing small­
diameter trees. Several ovmers were emphatic about the need 
to develop markets for small-diameter logs and biomass to 
support these activities. Owners had varying perspectives 
on fire as a management tool in the era of climate change, 
Several expected drought conditions caused by climate 
change to make prescribed burning more hazardous; they 
suggested thinning instead to avoid unintentional releases 
of carbon through escaped fires. OL'lers believed prescribed 
burning would release less carbon than the wildfires that 
would occur if forests were not treated. They also suggested 
using prescribed burning to enhance carbon sequestration in 
treated stands. The relationship bet-ween fire and carbon in 
forests is complicated. Although fuels reduction treatments 
can reduce L�e amount of carbon lost should a wildfire occur, 
treatments that occur in forests that do not subsequently 
burn cause real carbon losses. For example, u'le ability of 
prescribed burning to reduce ti'1e risk of carbon loss from 
wildfire is generally not enough to compensate for the 
amount of carbon emitted from repeated prescribed burns 
[52,56: . .AJternatively, when small-diameter trees that cannot 
be used for long-lived wood products are thinned, carbon is 
lost to the atmosphere and this is generally not compensated 
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for by an i:1crease in carbon sequestration m Ihe thinned 
forest. 

The implication of Ihese findings on family forest own­
ers' ecological knowledge is that some owners are likely to be 
aware of climate change but they may not understand how 
different forest management opLions mitigate or exacerbate 
it. Wit<�out education about how carbon sequestration 
occurs in forest ecosystems, family forest owners may 
undertake management actions that reduce, rather Lhan 
enhance, carbon sequestration in t<�eir forests. 

2.3. Risk Perception. How OVV:1ers perceive the risk of envi­
ronmental changes affects their willingness to ta..lze action to 
mitigate li�ese changes [57J. To date no publisted studies 
examine family forest owners' risk perceptions relating to 
climate change. However, existing research indicates that 
family forest owners' views on environmental issues are often 
similar to those of the general public [11, 40, 58). According 
to a recent poll, 57% of American adults think climate change 
is happening but only l2% of American adults are very 
worried about global warming [59). Few people view climate 
change as an immediate risk, and they tend to rank it as less 
important than many other social issues like the economy 
and terrorism [60]. We can infer from these findings that 
some family forest owners may be concerned about di:;nate 
change, but few will rank it a top concern. 

However, unlike the general public, owners of forestland 
are uniquely connected to the global carbon cycle: they may 
see the effects of climate change first hand in the conditions 
of their forests (drought stress, shifts in species composition 
toward drough;: tolerant species, increased stress-related 
mortality) and tt'1ey are :n a position to help mitigate 
cli:;nate change through carbon sequestration. Owners in 
eastern Oregon are concerned abol:.t climate changes as 
it relates to conditions on u�eir properties, according to 
ilie unpublished study by the authors. Respondents to 
the authors' survey ranked climate change 10th out 0: 
14 items they were concerned about contributing to fire 
risk on their properties. Fourteen percent of respondents 
were very concerned, 32% were :;noderately concerned, and 
42% were not very concerned about clima'::e change as a 
risk factor for fire. According to the authors' interviews, 
some owners believed drought conditions resulting from 
climate change will cause forest hea16 problems and tree 
mortality, increasing hazardous fuels and making it harder 
to reestablish trees after fires or harvests. 

A number of s:udies confirm that risk perception plays 
an important role in family forest owners' management 
decisions, particularly immediate biological, economic, and 
regulatory risks to their properties. In the SouL.'-l, perceived 
risks to trees, such as mortality from insects and diseases, 
and ice and wind damage, are important predictors of timber 
harvesting )8). In the West, owners are more likely to 
mitigate fire risk when they are aware of the probability of 
fire, have direct experiences with fire, live on their forestland, 
and ta.lze a proactive role in forest management [61-65J. 
Those who perceive fire risk as controllable, catastrophic, or 
having fatal consequences and view their lands as vulnerable 
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are also mo!e likely to take management actions that mitigate 
this risk [63, 65J. However, owners will not always act 
to reduce risk, even when they feel threatened by it [66], 
perhaps because of other factors u'1at constrain behavior such 
as the COSeS and benefits of taking action, and 6e economic, 
aesthetic, and ecological values owners see in their lands [63, 
65 J. Research from Sweden suggests that family forest owners 
act to address risks t<�at threaten forest production when 
t<'-ley have experienced li'1em recendy [67], and t<�at owners 
are more concerned about economic risks (i.e., unfavorable 
market conditions) than biological risks [68J when making 
harvest decisions. 

Al106er risk 6at concerns family forest owners is losing 
property rights and control over forest management deci­
sions as a result of regulation : 69-72]. A number of empirical 
studies suggest that these concerns influence management 
actions, in some cases triggering preemptive environmentally 
destructive practices by landowners )3), although there is 
also evidence tt'lat management practices are not affected 
(e.g., Johnson et al. 1997) �74]. 

A.Il implication from the literature on risk perception is 
that owners will be more likely to take action if they are aware 
of and view themselves as being 'vulnerable to climate change, 
perceive high potential costs of climate change, a:1d believe 
their individual actions can mitigate it. However, given that 
climate change occurs on a larger temporal and spatial scale 
ilian most landowners are used for dealirlg with and has 
complex and contested causes, anticipating impacts on tt�e 
spatial and temporal scale of a typical forest property may be 
difficult. Policies designed to encourage family forest owners 
to manage for carbon may have to raise awareness about 
climate change risks as they relate to owners' properties. 

3. Forest Management Practices 

The forest management approaches fam:ly forest owners 
follow are heterogeneous, perhaps a reflection of their 
diverse values for owning forest land and t<�e diverse 
regional contexts in which they manage [6]. Nevertheless, 
ilie literature st:ggests that many family forest owners already 
use, or are likely to use, forest managemem practices that 
promote carbon sequestration, especially in regions with 
long tradiLions of production-oriented management. At the 
same time, there is evidence that so:;ne carbon-oriented 
management practices may conflict wita the approaches L�at 
more habitat-orienteci owners prefer. Forest management 
practices known to sequester carbon can be categorized 
as follows: afforestation and reforestation to increase L.�e 
stock of carbon-sequestering trees, avoided deforestation to 
prevent the release of carbon into the atmosphere and the 
loss of carbon sinks, and "improved" forest management to 
increase carbon sequestration in forest ecosystems [75,76]. 

3.1. Afforestation/Reforestation. About one in five family 
forest owners plant trees on their land [6). One reason few 
owners plant new trees is iliat they are reluctant to make 
large financial investments for long-term benefits [33, 77-
79]. Afforestation requires a substantial upfront investment 
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of capital in site preparation and planting, Alth.ough t,.l,.e 
economics of afforestation are highly regional, even in the 
South where stumpage values are high, owners are only 
moderately likely to plant trees without public cost-share or 
other incentive programs [79], In the South, tree planting 
is highly dependent on federal assistance programs and the 
availability of land that is not valuable for ot.l,.er uses, such as 
agriculture [80 J, 

Owners may also be reluctant to plant trees for carbon 
sequestration because of their ecological and scenic values 
for diverse forest conditions, Some afforestation policies may 
encourage the planting of nonnative trees in plantations [81], 
which can lead to shifts in stand structure and species com­
position to more simplified, homogeneous conditions (i,e" 
plantations of fast growing species) [82-85], This practice 
contrasts with the less intensive approach many family forest 
mAlners seem to prefer, For example, according to some stud­
ies owners cultivate slower growing, noncommercial timber 
species in addition to commercial species on their tree farms 
[ lO}, and combine silvicu�ture with grazing and agriculture 
[86J, Owners also set aside stands of hardwoods, brushy 
areas, and riparian corridors for habitat instead of converting 
t,.l,.em to plantations [9, 10, 17], Some also use prescribed fire 
to reduce fuels, control invasive species, and mimic historical 
disturbance processes [87-89], In some cases, family forests 
support more diverse species and structural conditions than 
other forest ownerships" In Oregon for example, diverse 
species and structural conditions are common on fa;nily 
forests, perhaps as a result of Lhese practices [89], Owners 
with strong ecological or aesthetic values who favor diverse 
forest conditions are unlikely to respond to afforestation and 
reforestation policies that encourage large upfront financial 
investments in the conversion of forested or unforested lands 
to nonnative species and plantations, 

32, Avoided Deforestation, The practice of maintaining land 
in forest cover to avoid carbon loss is compatible with 
owners' amenity, ecological, and family legacy values and 
their reluctance to harvest timber and convert forestland 
to other uses, Many owners are also concerned about the 
conversion of forests to other uses such as development, 
However, owners' decisions to remove trees are often related 
to timber and land prices, which vary greatly across regions. 
As stated earlier, market prices do help explain harvesting 
and land conversion. on family forestlands even though few 
owners claim financial return as a primary goal, 

33, Improved Forest Ivfanagement Two "improved" forest 
management practices-extending harvest rotation intervals 
and reducing harvest related disturbance-may also be com­
patible with family forestry, Growing older and larger trees 
is consistent with owners' aesthetic, ecological and family 
legacy values, and ambivalence toward harvesting, Many 
owners manage their stands on longer rotations than their 
industrial counterparts, Even in regions such as the South 
and Pacific Northwest, where stumpage values are high, 
family forest owners harvest later than industr:al owners, 
and many lament t.he pressure to reduce rotation lengths 
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and stand diversity :90-92], Conducting partial harvests 
to reduce harvest-related disturbance is consistent with 
family forest owners' preferences for nonclearcut meL-hods 
of harvest, Half of all harvests on family forestlands are 
partial cuts or commercial thins while only 22% are dearcuts 
according to a pre-1993 study [93], However, the cost and 
complexity of conducting partial harvests may present a 
challenge for some financially oriented owners, The practices 
of not burning slash and leaving biomass in the forest 
may also present a challenge for owners because they may 
conflict wit.� owners' notions of order and aesthetics in forest 
landscapes [94J, 

4. Communication, Program Participation, and 
Cooperation 

Owners' preferences for different types of communication 
ar,d learning strategies, programs, and cooperation are 
important considerations in whether they are likely to engage 
in carbon-orien:ed forest management, Owners will need 
to follow several steps to be eligible for participating in 
carbon sequestration programs and marKets, each having 
its own requirements for communication, learning, and 
cooperation, First, owners need to fil'1d out about progra..'ns 
that support managing forests for carbon, and markets for 
carbon sequestration, Then, to be eligible to participate 
t.l,.ey may be required to have a forest management plan 
or certification, They may also be required to conduct 
carbon inventories, which are complicated and often require 
special expertise, third-party verification, and monitoring 
[75], These requirements may focce owners to learn new 
techniques for forest planning, stand management, and 
inventory, As a result, owners oEren need to work "lith natural 
resource professionals, such as consulti"lg foresters. Because 
most family forest owners' parcels are small, leveraging 
economies of scale is important for market entry, Enter­
ing into collective institutional arrangements and sharing 
!he costs of inventories, verification and oti�er fees and 
marketing can reduce the L>J.anclal burden for individual 
landowners �5, 95: , Entering into such arrangements may 
also reduce the uncertainty associated with hiring profes­
sional consultants, and strengt.l,.en ties and build networks 
among owners [96], Examples of collective institutional 
arrangements include joining a carbon offset aggregation 
scheme [97], depositing the carbon sequestered by one's trees 
into a carbon bank where it can be loaned or rented [98J 
and joining an ecosystem services district that oversees the 
management of carbon within Lhe district and facilitates 
member participation in carbon programs or markets [99J, 
In this section, we discuss social influences on how owners 
may proceed Lhrough t.'1ese steps, 

4,1, Communication and Learning, The literature provides 
some insight into owners' preferences for obtaining infor­
mation and advice, According LO a 2006 family forest 
owner survey, only 14% of owners have received advice 
about their forestland, representing 37% of t.l,.e area in 
family ownership [6], This advice comes primarily from 



6 

state iLid federal agencies, private consultants, and other 
landowners. Interpersonal communication, on L�e other 
hand, especially between trusted peers has proved to be a 
very important channel of management advice for family 
forest owners, in part because of L'1eir tendencies to be 
independent and skeptical of expert lz,'lowledge. Traditional 
landowner assistance programs and organizations like L'1e 
Extension Service and small woodland owner associatio:1s 
have responded to owners' ambivalence toward expert 
scientific knowledge and advice by fostering peer-to-peer 
exchanges of information u'lrough landowner-led tours end 
programs, in addition to traditional expert advice. Research 
suggests that the new wave of exurb an forest owners are 
more likely to have environmental concerns and to distrust 
traditio:1al sources of forestry information and advice [100]. 
These owners may seek out guidance from nongovernmental 
organizations such as watershed councils and private sector 
consultants more ti"tan family forest owners have in the past 
[100, 101J. The literature on communication and learning 
among family forest owners suggests that technical assistance 
and education programs that rely on peer-based models 
of information sharing and education hold promise for 
encouraging carbon sequestration on family forestlands. 

4.2. Program Participation. Statistics about family forest 
owner participation in formal programs and planning 
activities raise questions about tc'1e likelihood that they 
will respond to policies and programs encouraging carbon­
oriented forest management. According to the 2006 family 
forest owner survey, only 6 percent of owners have partici­
pated in a cost-share program (representing 21 % of the forest 
area in family ownership) : 6J. Only 4 percent of owners­
representing 17% of family forestland-have 'Nritten a forest 
management plan [6], though many may have informal, 
unwritten plans for their forests. It is unknown how many 
owners have inventories of their forestlands, h"tough the 
number is likely to be around 27%, Lhe proportion of owners 
who have conducted commercial harvests [6], because 
inventories are often conducted prior to harvesting' 6]. 

Many carbon offset standards and programs require 
forest owners to have their rorests certified as being sus­
tainably managed by the Forest Stewardship Council, the 
Sustainable Forestry Initiative, or the American Tree Farm 
System [75J . .AJthough 12% of family forest owners have 
heard of sustainable forest certification, only one percent 
has had their forests certified. An additional tv.,ro percent 
are considering certification [6]. Studies have suggested L�at 
owners are not willing to pay for certification and do not 
identify with its emphasis on forest management for eventual 
harvest [102, 103]. 

Owners' reluctance to participate in formal planning and 
programs may be attributable to their values for privacy and 
autonomy and skepticism about expert knowledge. How­
ever, studies also have identified demographic predictors of 
program participation that may be useful for policymakers. 
For example, owners who are more li..1zely to participate 
are those with higher incomes [77], larger tracts [3S], 
and more salient commercial interests. At the same time, 
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OVlners who are mo:e focused on timber income may require 
larger incentives [104] reflecting a sensitivity to opportunity 
costs. Further understanding of the factors tc'-1at influence 
participation in forest management planning, programs, 
and certification schemes wJl be impor::ant for promoting 
carbon sequestration. 

4.3. Cooperation. Understanding how and why owners coop­
erate with others is important for assessing the constraints 
and opportunities associaTed \vith their participation in col­
lective institutional arrangements relating to carbon seques­
tration. To date, family forest owners have not exhibited 
tendencies toward collective action. Few prominent examples 
of cooperation e¥jst in Lhe U.S. among owners or between 
owners and other stakeholders [105, 106�. The examples 
t.1at do exist include cross-boundary cooperation by owners 
in clusters of 4 or 5 wooded parcels in New England 
[19], watershed councils ir: Oregon [106], and forest owner 
associations that provi.de forestry information and assistance 
in the Mid-West [ l00, 101J. Also, SOr:1e organizations have 
attempted to aggregate owners to increase the economy of 
scale of carbon offset transactions (e.g., Vvoodlands Carbon 
in Oregon [97]). 

The limited number of models for cooperation a::nong 
family forest owners might be explained by tc'1eir values for 
privacy and autonomy. Owners have a history of making 
decisions and r:1anaging and marketing their products 
independently )00, 107, 10SJ. Demographic characteristics 
may also be factors in owners' willingness to cooperate. 
Finley et al. [2S] suggest :h.at supporters of cooperation are 
younger, more highly educated, more affluent, and newer 
to forest ownership. Other elements that have been found 
to encourage cooperation are trust between owners and 
other stakeholders :31:, a jointly perceived threat (e.g., 
development), and a common local geographic orientation 
[105J, perhaps because it fosters a shared sense of place [109J. 

.AJthough independent ma:1agement may be more likely 
among family forest owners than coordination with oL�ers, 
some research suggests t.�at owners may be willing to enter 
into cooperative arrangements if the riSKS and benefits 
are dear [16}, examples of success are available [4], 0:­

economic incentives exist [2S, 1l0]. More research is needed 
on the conditions under which owners may be willing to 
cooperate with others to leverage benefits from planning and 
participating in public programs and markets on a larger 
economy of scale. 

5. Policy Tools for Encouraging 
Carbon-Oriented Forest Management 

Various policy tools have been considered for engaging fam­
ily forest owners in carbon-oriented ::nanagement. Despite 
t..1-}e dozens of papers written on family forest owners and 
their practices, there is considerable uncertaiilty about the 
role of policy in influencing :heir behavior. Research on 
owners' responses to different policy tools has produced 
different and sometimes contradictory findings about which 
tools are most effective, perhaps reflecting the diversity of 
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owners themselves and their circumstances. Fischer and Bliss 
[9] suggest that different suites of policy tools can have 
a place in family forestry, depending on the context and 
the values, constraints, and motivations of the owners. The 
success of any policy tool depends on the extent to which 
it encourages socially desirable behavior among members of 
the target group. One way to approach the development of 
policy tools is to reflect on what motivates a target group's 
behavior. Schneider and Ingram [1l1] provide a framework 
that categorizes policy tools by the assumptions about what 
motivates people to respond to them. 

5.1. Authority Tools. Authority tools assume that people are 
motivated to obey laws and regulations and will act when 
they believe that existing law directs or permits them to 
[Il l]. It is generally assumed that collective goods (i.e., 
clean water, biodiversity, and sequestered carbon that are 
jointly consumed and nonexcludable) must be regulated 
by the public sector [112]. Indeed, rules and regulations 
(e.g., requirements for reforestation and riparian buffers 
in forestry) have played an important role in preventing 
the negative environmental externalities of natural resource 
use from leading to environmental damage [112]. However, 
rules and regulations may be insufficient for encouraging 
landowners to make positive contributions to the environ­
ment beyond what is necessary for preventing environmental 
degradation [92, 113, 114]. Owners' desire for autonomy 
and fear of losing control of their property can cause them 
to abhor many authority tools, in some cases countering 
the interest they would otherwise have in public policy 
goals [31, 69-73, 101, 115-117]' although not all studies 
confirmed this trend (e.g., Johnson et al. 1997). Rules for 
replanting and management are being considered as part of 
climate change mitigation policy [118, 119]. However, such 
rules should be approached with caution because they may 
have the effect of discouraging family forest owners from 
managing for carbon. 

5.2. Incentive Tools. Incentive tools assume that individuals 
maximize utility and make choices that lead to tangible 
payoffs if they have adequate information, decision-making 
skill, and opportunity. Programs have offered incentives for 
stand improvement and environmental protection on family 
forestlands for decades through grants, cost-sharing, and 
favorable tax conditions [45]. For example, the Conservation 
Reserve, Forest Land Enhancement, and Environmental 
Quality Incentives Programs provide payments and cost­
share assistance to owners to remediate poor environmental 
conditions and reforest and improve stands [45]. In addi­
tion, federal tax reductions and state property tax deferral 
and credit programs have rewarded maintenance of forest 
cover and reforestation [45]. More recently, market-based 
incentives are being explored for encouraging the provision 
of ecosystem services on family forestlands. Carbon markets 
are perhaps the best developed ecosystem services markets 
that reward family forest owners for these services. 

Evidence regarding the effectiveness of incentives in 
shaping family forestry practices has been mixed. Few owners 
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partIcIpate in incentive programs [41, 117, 120]. As stated 
earlier, only 6% of family forest owners have participated in 
a cost-share program [6]. This rate is low considering that 
cost-share programs comprise the vast majority of incentives 
used by owners [121]. Owners generally do not manage 
differently in response to property tax and capital gains 
provisions [122-126]. Some studies have raised concerns 
about whether state property tax programs are even effective 
[127]. Several studies conclude that cost-sharing is the 
most efficient and effective incentive strategy [121]. Other 
studies conclude that owners will adopt some management 
practices regardless of assistance payments if these practices 
are consistent with the management objectives they have for 
their land [104, 126]. A study in Texas found that range and 
forestland owners disapprove of publicly funded programs 
incentivizing afforestation for sequestering atmospheric car­
bon [128]. In general, incentives-when decoupled from 
technical assistance and one-on-one consultations with 
service foresters-have been of marginal benefit [123]. 

The limited appeal incentives have to owners may be 
due to the lack of importance owners place on financial 
reward as compared to other values such as privacy, and 
the risk they associate with entering into agreements with 
the government. Some studies suggest that the owners 
have not developed a culture of participation in incentives 
programs because programs have historically emphasized 
stand improvement over the habitat, scenic, and legacy values 
owners value more highly [41]. Owners who do participate 
in incentive programs are those who are motivated by family 
legacy and commercial or investment interests [29, 120]. 

Despite the poor track record of past incentive pro­
grams, according to the literature, new models for incentive 
programs may have potential. Langpap [129] suggests that 
compensation and regulatory assurances can have more 
significant effects on landowner management decisions than 
cost sharing. In a study of landowners in Oregon, Fischer 
and Bliss [24] suggest that market-based incentives may 
be more attractive than government programs to owners 
because they allow for more autonomy and flexibility. 
However, because carbon trading in the U.S. occurs largely 
in voluntary markets, prices for carbon offsets are too low 
for most owners [75, 85]. A mandated cap and trade policy 
would likely change the economics of carbon offsetting by 
enforcing a carbon cap and raising the price of carbon offsets, 
although the acceptability of prices will still depend on the 
costs of management (e.g., tree planting, site preparation, 
inventories, verification, certification, and transaction fees) 
and forgone management and land use opportunities (e.g., 
shorter rotations, residential development, and agriculture) 
[75, 85, 130, 131]. A pilot study in Massachusetts found 
that owners may be willing to sell carbon credits. Their 
willingness to sell increased with the length of commitment 
to the program required and decreased when there were 
penalties for early withdrawal from the program [131]. 
These findings suggest that while not all incentive programs 
will appeal to owners or entice changes in their behavior, 
incentive strategies may still have potential, especially if 
they address owners' concerns about the administrative 
encumbrances and risks of entering into legal agreements 



8 

with government, and relinquishing control over forest 
management. 

5.3. Capacity Tools. Capacity tools assume that people lack 
the necessary information, skills, or other resources to 
make decisions, but would welcome assistance if available. 
Technical assistance and education programs-both capacity 
tools-are considered the most popular and efficient strate­
gies for encouraging changes in forest landowner behavior 
[121, 123, 124}. For decades, the Extension Service and 
state forestry departments have provided technical assistance 
and education to landowners. Twice as many owners have 
received advice about their forestland than participated in 
cost-share programs [6}. Owners who have family legacy 
and investment and production motivations are particularly 
likely to support capacity building tools, compared to 
owners motivated by privacy, aesthetic, and residential goals 
[29}. Capacity tools do not address the financial challenges 
associated with carbon sequestration, but they do harness 
owners' existing motivations to manage for values such as 
carbon sequestration by giving them the tools to make 
appropriate management decisions. 

5.4. Symbolic Tools. Symbolic tools assume that people 
are motivated by beliefs and values that are implicit in 
policy, and that their beliefs and values can be manipulated. 
Symbolic policy tools have addressed the stewardship beliefs 
and values of owners for decades. For example, programs 
like the American Tree Farm Association's Tree Farmer of 
the Year award and Forest Stewardship Council sustainable 
forestry certification symbolically reward owners for their 
forestry practices. Owners are clearly motivated by the 
values they associate with forest ownership, such as creating 
aesthetically appealing landscapes, passing on legacies, and 
providing habitat. However, few studies have examined the 
utility of symbolic policy tools for family forest owners. 
Symbolic tools, like capacity tools, cannot address the costs 
of committing to forest management practices that sequester 
more carbon. It is therefore unclear how well these programs 
can harness owners' beliefs and values about stewardship 
and environmental risk to change their behavior. If the 
future value society places on forests hinges on carbon 
sequestration, such tools will have more utility. 

5.5. Learning Tools. Finally, learning tools assume that 
people are uncertain about the nature of a problem and its 
solution, but could adopt appropriate strategies as a result of 
learning and cooperative experiences. As stated previously, 
peer-to-peer and experiential learning are important for 
family forest owners. Learning tools go beyond capacity 
tools in that they involve stakeholders-both experts and 
lay people-working together to solve problems. Learning 
tools (i.e., community-based collaboratives) are gaining 
recognition in the field of natural resource management 
[132, 133}. Fischer and Bliss [24] suggest that initiatives 
in which owners work together and with natural resource 
professionals to address habitat degradation hold promise 
because they respect owners' preferences for devolved, 

International Journal of Forestry Research 

negotiated decision-making and voluntary action. However, 
most examples of learning tools have been locally specific 
[134]. As a result, the utility of learning tools for addressing 
the global problem of climate change is unclear. 

6. Conclusions 

In this paper, we synthesized knowledge about social and 
cultural characteristics of family forest owners' that may 
influence their willingness to manage for carbon and respond 
to different carbon-related policies. We find that family forest 
owners can potentially help mitigate climate change by doing 
more to manage for carbon sequestration. Not only do their 
lands comprise roughly one-third of all U.S. forestland, their 
forest management values generally compliment carbon­
oriented management. However, we find little evidence to 
suggest that owners are particularly motivated to alter their 
forest management to increase carbon sequestration for 
purposes of climate change mitigation. In addition, some 
carbon-oriented management practices such as afforestation 
may conflict with owners' values and practices. Furthermore, 
the strong value owners place on privacy and autonomy, 
and the weak importance many place on financial reward, 
may inhibit participation in some policies and programs 
that incentivize carbon-oriented management. Below we 
offer seven summary points on how social and cultural 
characteristics may enable or constrain carbon-oriented 
management by family forest owners and how policy can 
address them. 

6.1. The Orientation of Family Forest Owners to Nonmarket 
Amenity and Ecological Values Indicates That They May Be 
Willing to Manage for Carbon Sequestration with Minimal 
Policy Intervention. Although there is no evidence that 
owners are particularly concerned about global climate 
change, owners' aesthetic, ecological, family legacy, and 
privacy values cause them to manage their land to maintain 
forest cover over time. If carbon sequestration were viewed 
as a benefit and moral obligation associated with ownership, 
owners might well manage for it with minimal policy inter­
vention. Symbolic policies can promote carbon sequestration 
as part of stewardship by framing it in public discourse as 
an important ecosystem service that family forests provide, 
and recognizing individuals who manage to increase carbon 
sequestration on their lands. 

6.2. Family Forest Owners' Current Management Practices Are 
Largely Compatible with the Goal of Carbon Sequestration. 
Many family forest owners already have skills and resources 
to make forest management decisions and some of their 
practices are compatible with carbon sequestration. For 
example, owners are known to manage stands on long 
rotations and favor partial harvests. However, preliminary 
research suggests owners' ecological knowledge about forest 
management specifically to enhance carbon sequestration 
may be limited and misinformed. Some owners may need 
guidance in choosing specific forest management techniques 
that increase carbon sequestration on their properties and 
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support Lhe diverse species compositions and structural con­
ditions that they value. Education and technical assistance 
will help OWLers iLcrease Lheir knowledge about how to 
manage for carbon and avoid practices that reduce carbon 
sequestration, such as burning slash in stands. Education and 
assistance can also help owners research markets for large 
diameter logs produced L'1rough longe:- rotations. 

6.3. Family Forest Ovmers' Preoccupation with Short-Term 
Risks to Their Immediate Forest Holdings Limit Their 
itttention to Long-Term, Large-Scale Risks Such As Global Cli­
mate Change. Like t.he general public, family forest owners 
may not be overwhelmingly concerned about climate change. 
Indeed, the nature of climate change itself works against risk 
perception; Lhe causes and cOLsequeLces of climate change 
are remote (not traceable to the region where an owner 
holds land, much less a specific parcel) and therefore may 
seem uncontrollable. People are more likely to take action if 
they are aware of and view themselves as being vulnerable 
to climate change, perceive great potential costs of climate 
change, and believe their individual actions can affect it 
(Le., it is a controllable risk). Preliminary research suggests 
that O\\'ners are concerned about immediate biological risks 
to their forests such as fire, insects, a:ld diseases, yet few 
published data exist regarding owners' concern about climate 
change. In fact, the managemer:t actions owners take to 
address more immediate risks such as fire may reduce rather 
than increase forest carbon sequestration (e.g., u'linning, 
prescribed burns). Education car: play an important role in 
raising awareness about climate change, translating its risks 
(e.g., increased rate and size of fires, droughts, or insect 
and disease outbreaks) to the scale of owners' parcels, and 
informing them about u'le unique position they are in to 
mitigate it. 

6.4. Owners' Preferences for Diverse Forest Conditions 
Limit Their Willingness to Adopt Some Carbon-Oriented 
Management Practices. Many family forest owners will be 
amenable to forest management practices Lltat seqv.ester 
carbon (e.g., managing on longer rotations and retaining 
more trees and vegetatiol1 after harvest) either because they 
already employ such practices or because such practices are 
compatible with their values. However, because of owners' 
aesthetic and ecological values, planting trees in open areas 
and replal1ting stands with plal1tations of nonl1ai.:ive species 
may be less palatable. The challenge for policy will be to 
harl1ess owners' existing preferences for forestry practices 
to sequester carbon without col1f1ictir:g wit.lt owners' other 
goals. Educatior: and technical assistance on how to balance 
carbon sequestration Tmuh otner goals will be important. 

6.5. Owners' Values for Autonomy and Privacy Limit 
Their Response to Some Programs and Policies. Family 
forest owners' concerns about �osing control over t.heir 
natural resource management decisions and having their 
privacy violated may limit their enthusiasm for formal 
management planning, cooperation with public agencies 

9 

and other landowners, and partlClpation m public pro­
grams. Owners who perceive a risk of being constrained 
by policy interventions will be less likely to respond to 
climate change mitigation policies than u'1ose who anticipate 
personal benefit, or feel t.�at such policy goals are compatible 
with their own goals. Incentive tools have historically had 
limited appeal to ovmers, perhaps because they require legal 
contracts, whereas assistance programs, which impose fewer 
burdens on owners in exchange for information and advice, 
have been favored. Market-based incentives may appeal to 
owners because they can offer an alternative to government 
regulation. However, even market participation is not free 
of oversight; registering carbon offsets for market sale 
requires management plans, inventories, and in some cases, 
certification and easements. Furthermore, increasing the 
economy of scale to reduce per acre transaction costs requires 
aggregation of owners, u'lus enteril1g into legal agreements. 
Incentive programs-both rr.arket and nonmarket-will be 
challenged to minimize or compensate for the administrative 
burden they impose on owners. 

6.6. The Lack of Salience of Financial Reward among Owners' 
Motivations May Limit the Role of Financial Incentive Policies. 
The lack of overriding financial rr.otivations for forest 
ownership compounded by concerns about Lhe risks and 
burdens of entering into agreements wiL'1 government agen­
cies and other entities will likely limit owners' participation 
in financial incentive programs, unless the compensation 
is high enough and t..�e required management practices 
compliment owners' other goals. For u'1e subset of owners 
primarily motivated by ta'1gible payoffs, and in cases where 
t.ltese financial motivations are not eclipsed by concerns 
about autonomy and flexibility, some form of public or 
market-based incentives may be appropriate. However, a 
combination of different types of policy tools will likely have 
the best outcome for encouraging carbon sequestration on 
family forest lands. 

6.7. Heterogeneity and Regional Differences among Owners 
Limit the Utility of National Policy Strategies. The diversity in 
goals and management approaches of Lhe nation's family for­
est owners makes it difficult to identify one type of policy to 
harness their motivations for carbon sequestration. Similarly, 
regional differences in forest conditions and economic con­
texts create different challenges and opportunities for owners 
in different areas. Owners who live in places where land 
values are forests are productive, and biological risks 
are smaE (e.g., 'Nestern portions of the Pacific Northwest, 
some areas of the South) are more Ihlzely to be amenabie to 
management for carbon sequestration. If no financial incen­
tive programs exist, owners who manage for well-stocked 
stands of fast-grovving conifer or hardwood species over 
long time horizons will be more likely to consider carbon 
sequestration as a goal. Owners who have higher incomes 
and educational attainment levels, o'wn larger properties, and 
maintain their primary residences on their properties are 
most likely to be willing to manage u'1eir lands to enhance 
carbon sequestration. However, absentee owners who are 
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not using their properties for residential purposes may be 
willing to leave their lands in forest cover, which is important 
from a carbon standpoint. If financial incentive programs 
do become more widely available, owners who prioritize 
financial goals may favor carbon-oriented management. In 
areas where high agricultural and residential values compete 
with forest land uses, or where forests are vulnerable to 
catastrophic threats such as fire, wind, or insect, and disease 
damage, owners may be more reluctant to commit to L'-le 
long forest :nanagement horizons required for increasing 
carbon sequestration. A regional approach to developing 
policy strategies for carbon sequestration that addresses the 
motivations and constraints of different groups of OW:1ers in 
different areas will be important. 

Just as family forest owners' motivations to m.anage for 
goals such as carbon sequestration are multifaceted, so m.ust 
the strategies to address them be. Incentive tools dearly 
have a role in promoting carbon sequestration on family 
forestlands. Incentives can help entice owners to manage 
for goals that may not be intrinsically important to them 
and minimize the associated opportunity costs. Market­
based incentives may be especially appealing because they 
do not require owners to interact with government agencies. 
However, all types of incentives will face the same challenge: 
minimizing or compensating for L�e administrative burden 
imposed on O1lvners. \Nit.�out this, few owners will respond. 
Education and technical assistance vvill also be impoctant, 
especially for raising awareness about the risks of climate 
change and the value of carbon sequestration among owners, 
and helping owners who are already inclined to manage 
for carbon develop appropriate practices t.'lat ·::Jalance their 
multiple goals. Symbolic policies can help recognize owners 
who already manage successfully for carbon sequestration 
and encourage others to foEmv s·c-cit. Finally, the role of 
government should not be overlooked. Forestry activities 
that sequester carbon, and the supply and demand of 
carbon itself, will have impacts on the welfare of others. 
How forests are managed for carbon sequestration and how 
much land is placed into forestry for this purpose will also 
affect biodiversity and land prices, and what is produced 
on those lands (e.g., food, housing) :82J. Furthermore, 
the measurem.ent and legal iss:les (i.e., p!operty rights) 
associated with carbon offsets are complicated. For these 
reasons, some government regulation may be appropriate 
[118, 119, 135}. 

Used alone, capacity building, symbolic, and authority 
tools will not be able to address t.�e opportunity costs of new 
practices for carbon sequestration (e.g., extending rotations) .  
Rather, a mixture of incentive and capacity-building tools 
will be important; for example, combining education and 
tecc.nical assistance wiL� incentives. Approaching family 
forest owners with a portfolio of policies, and recognizing 
the contributions they already make to carbon sequestration 
will likely be most successfuL 

This literature synthesis has focused on the social and 
cultural influences that are Ekely to affect forest management 
for carbon sequestration on family forestlands. However, 
these same social and cultural influences will affect forest 
management by owners for other ecological values, such 
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as habitat conservation and water quality, as well as Lheir 
likelihood to respond to policies that promote these values. 
Thus, the findings are relevant for a broader range of natural 
reso"J.rce issues than climate change. 
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