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Introduction

Forests continue to be recognized as having importdes in comprehensive policies

and legislation to address climate change and &sereenewable energy use. Much of the
discussion around forests in the context of thopees has related to better understanding
key physiological processes, developing projectmfrfsiture markets for carbon or
bioenergy, and examining the physical and econ@uicomes of alternate policies. An
important layer of complexity in considering thee s forests to address climate change
and renewable energy development is forestland shie In the U.S., at the highest
aggregation, forest ownership is divided into thiasels owned by private individuals

and entities and public lands. This briefing pagamines some of the existing literature
to highlight considerations on how public and pt&/torest ownership may influence the

use of forests to address climate change and réewnergy development.

Forests constitute about 33 percent of the U.Slskeappe and are common on both public
and private land (Smith et al. 2009). In many pdaderested landscapes are a mix of
both public and private ownerships and forestsoit lmwnerships provide society with a
variety of goods and services, from recreation opmities to timber for the production

of wood products. Public and private forests inlth8. are also connected through a
shared history. The federal National Forest Sysietaday, which comprises the greatest
extent of public forestland, was initially develalieom forest reserves removed from
settlement lands. Later, many national forestbénBast were formed from lands that

reverted to public ownership because of privated kax delinquency. In other cases, such



as the “Oregon and California” lands, publicly-owrferest lands were given to private

companies in efforts to spur infrastructure develept.

Just as forest landscapes can be made up of aeinex of forest owners, the conditions
of forests in different ownership groups can diffiédely. As shown later, public
ownership forests tend to have a greater numbieee$ in older age classes relative to
private forests. In general, public forests, rglato private forests, are more frequently
managed for non-consumptive uses such as recrebtmvever, public forests are
managed by a variety of agencies at different keeéovernment with differing
objectives and the variety of conditions on pubdiests reflect those differences. Private
forests are owned by individuals and families, itradal vertically-integrated timber
companies, and investment groups. Similar to puahds, private forests range from
those intensively managed for timber productiofotests where little if any active
management occurs and objectives are primarilyaumsumptive uses of forest

resources.

Today, the interactions and linkages between paiitprivate forests range from the
administrative (e.g., land parcel trades) to edokdde.g., management of invasive
species) to economic (e.g., impacts to the fonextyrts sector) to legal (e.qg., reciprocal
fire suppression agreements). With the consideratfclimate change policies, there is
interest in considering how public and private hl@nds may differ and complement one
another in response to policy. Unfortunately, fémdses have examined the distinctions,

linkages, and interactions between public and geit@restland in the context of climate



change and climate change policy. The objectiveahisfresearch are to briefly describe
the current areas and spatial patterns of pubticoaivate forestland ownership, to use
existing knowledge to describe the differences@rdmonalities of public and private
forestlands within the context of climate change] ® identify future research needs.
Differences and commonalities of public and priviarestlands are considered for four
areas: carbon sequestration, bioenergy feedstacksprning, timber harvest

relationships, and decision-making.

Public and Private Forestland Ownership

The distribution and patterns of public and priilaestland serve as a backdrop in
considering the interaction of those ownershipegponding to climate change and
energy policies. Forestland in the U.S. is split®@4 percent private and public
ownership (Butler 2009). Just less than half ofliglysowned forests are managed by the
USDA Forest Service. Reflecting the settlementgoa#t of the U.S., forestlands in the
East are most commonly private owned while puldie$tlands are most common in the
West (fig. 1). The general perception, particuldoythe West, is that high elevation
forests are more commonly public owned, while lowll&orests are often private owned.
Similar elevation patterns can also occur in thet FGzarticularly along the Appalachian
Mountains. Relative to historic levels, forestlamishe East have suffered the greatest

reductions in area, largely because of convergsi@gticulture and development (Smith



et al. 2009). Looking forward, eastern forestsadse projected to experience the greatest

amounts of future development (Stein et al. 200Bit&\kt al. 2009).
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Figure 1—Public and private forestland in the Uthitates. Data source: Theobald

2007).

The physical connections, via shared boundarids,damn public and private forests are
highlighted by considering two common local spati@hngements of public and private
forests. In many locales, public and private f@est held in fairly large blocks with a
fairly clear delineation between the ownershipg. (@a). Conversely, in other areas,
public and private forests are more intermingleith fiorested ownerships contained in

smaller contiguous blocks (fig. 2b). Because of &awest settlement of the U.S., the



former pattern is likely more common in the wester8., while the latter is likely more
common in the in East—although both patterns osteach region. The first example
arrangement suggests how public and private langlistrbe influenced differently by
climate-related conditions that vary over spacg. (éemperature impacts that differ by
elevation). In the first example, such a patteroliohate change could lead to disparate
impacts by ownership group. The latter spatialrageanent is not as susceptible to
disparate impacts to public and private owners foomditions that vary over space
because the ownerships are intermingled. Howelvisrjritermingled arrangement
highlights the degree to which forest managemetimraon one ownership may impact
the other ownership and the extent to which thddeape provision of goods and

services may be dependent on joint provisioning.
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Figure 2—Two spatial patterns of U.S. public andaie forestland ownership, a)

Oregon and b) Michigan. Data source: Theobald (R007

Carbon Sequestration

The sequestration of emitted carbon by forestdkas discussed in the context of both
reducing existing atmospheric carbon and withimag@am (cap and trade) to offset

future carbon emissions produced by industry. B72@rees, agriculture soils, and other



carbon sinks offset about 15 percent of U.S. greesé gas emissions (US EPA 2009).
In addition to the ability to use forests to segelesmitted carbon, there has also been
interest in avoiding the release of carbon stonddriests (in plant matter and in forest
soils), because of land use change, timber harwedtsturbances such as fire. The
release of carbon from individual forest standsiced the flux of carbon sequestered to
forests collectively (the net amount of carbon sstered in a forest over a period) and if
a release is severe enough, it can turn forests ¢éarbon sinks to carbon sources.
Because of the interest in carbon sequestratiencdhbon fluxes and amount of carbon
currently sequestered (i.e., carbon stocks) inipanld private forests have been of

interest.

Carbon flux

Based on recent data, U.S. forests sequesteriarag=d 595 teragrams (Tg) GO
equivalent of carbon (one teragram = 2.2 billionpds) annually. Carbon sequestration
in forests offset about 8 percent of total U.Segteuse gas emissions (7,150 TCO
equivalents) in 2007 (US EPA 2009). Over the peri@90 to present, annual
greenhouse gas emissions in the U.S. have bearasiog. Over the same period, annual
carbon flux to forests has also increased, beiogtab/ percent greater than the carbon
flux estimated for 1990. Most of this increaseluxfcan be attributed to increases in
carbon sequestered in above-ground biomass, asildoéincreased area of forestland
and faster growing forests (USDA 2008). Curremiyblic forest lands have an aggregate

carbon flux that is about 50 percent greater thareggregate carbon flux on private



forests (USDA 2008). Lower rates of flux on privéteests likely result from greater
land use conversions and disturbance (includingemharvest) on private forests

relative to public forests.

Carbon stocks

The forests of the U.S. account for an estimatéja® Tg CQ equivalent of carbon
stocks (USDA 2008). Slightly less than 40 percdrnthese stocks are associated with
forest soils and the remainder is in live and daadt material (USDA 2008). Forestland
carbon stocks in the East (94,500 Tg.@Q.) are about 70 percent greater than those in
the West (55,300 Tg G{q.). In the eastern U.S., the northern states kightly

greater carbon stocks than the southern states lL2ZBD8). At the state-level, carbon
stocks in the live and dead biomass are greatéalifornia, Oregon, Washington, and

Montana (fig. 3).
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Figure 3—Estimated non-soil carbon stock on pudtid private forestland. Note that
those states with greater forest area typicall\elgreater aggregate carbon stocks. Data

source: USDA 2008.

Currently, more forestland carbon is stored ingevforests (87,710 Tg G@quivalent)
than in public forests (62,132 Tg @JUSDA 2008). Following the spatial pattern of
forest ownership, private forestland carbon st@rksgreatest in the North and South
regions (~ 36,000 Tg CCequivalents in each region) (fig. 4). Public fala@sd carbon
stocks are greatest in the Rocky Mountain and RaCdast regions. In the West, carbon

stocks are greatest in public forests, mostly ithisted in the older age classes. In the
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East, private forests account for the majorityexjigestered carbon with stocks primarily,

especially in the South, in the younger age classes
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Figure 4—Distribution of forest carbon by regiomrership, and forest age class. Data

source: USDA 2008.

From some of the most recent data available, casbmrks in forest industry and non-
Forest Service public ownerships have been dedlislightly; stocks in federal

ownership have increased slightly, and stocks mindustrial private ownership have
increased the most between 1987 and 1997 (Tabléhéye changes likely reflect both

forest condition changes and changes in forest shie(Birdsey and Lewis 2003). For
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forest industry lands, the greatest reductions wetiee North. This likely reflects at least
some divestiture of forest industry lands in tlegfion in the early 1990s. The greatest
gains for national forest land were in the NortlonNndustrial private forest lands in the

North and South experienced similar changes to etdr.

Table 1—Carbon stock changes (percent) by ownership
category and region, 1987 — 1997. Data source: Bsey and

Lewis 2003.

North South West Total
National forest 59 47 45 4.6
Other public 74 19.2 -43 -1.0
Forest industry -116 36 -19 -24
Non-industrial private 71 6.5 5.2 6.4

Carbon is stored in the plant material of fore®{ben that plant material is harvested and
converted to wood products (e.g., construction keipthat carbon is then contained
within the wood product (e.g., in newly constructexises). This “fixed” carbon will
remain in place until the wood products degradeckvbften begins once they are
discarded and subjected to decay or are burneto€am wood products is not newly-
sequestered carbon but should be included whemating for forest carbon stocks and
carbon flux. In 2005, carbon stocks in existingvleated wood products accounted for an
estimated 8,700 Tg Cquivalent of sequestered carbon. The carbonipaabod
products increases by approximately 103 Tg €quivalent of carbon per year, net of
carbon stored in new wood products and carbonsetetom discarded wood products

(USDA 2008). Little work has been completed toetiéntiate wood products carbon by
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public or private sector forest source. Howevecait be assumed that most of the

hardwood products created in recent years are tiraber harvested from private forests.

Projections of private carbon stock

Carbon stocks in forested ecosystems on privatislare projected to decline over the
next several decades under a business as usudfigas¢ Declines in the amount of
sequestered carbon over time trace primarily tgepted deforestation. Forestlands in all
private ownership types are subject to deforestabat those lands owned by non-
industrial private forest owners have historicakperienced the greatest amounts of
deforestation to agriculture and urban developri#ing et al. 2003). Because residential
development typically includes some trees and peaégrasses in landscaping,
deforestation for residential development has l@ssamed to have less negative
consequences for carbon sequestration than agneu#nd use (e.g., Cathcart et al.
2007). Under policies where carbon sequestere@as tis valued, forest ecosystem
carbon stocks are projected to increase betweegprésent and 2050. Carbon stocks are
projected to increase through a combination ofdased forest area (because of
afforestation of agriculture land) and changesnmes$t management (e.g., lengthening

harvest rotations and changing management integjkiti
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Figure 5—Projected carbon stocks in private foraatter different carbon price

scenarios. Adapted from Alig et al. 2010.

Projections of public carbon stock

Non-soil carbon stocks on public lands are propttteincrease between 2000 and 2050
(Smith and Heath 2004). Carbon stocks on natiarakt land were projected to be

greatest in the Rocky Mountain and Pacific NorthviResgions. Aggregate carbon stocks
on public lands not managed by the USDA Foresti&emwere projected to be highest in

the North Central and Northeast regions. The amolicarbon sequestered annually on
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public lands is projected to slow slightly in theming decades as public forests age and

growth rates slow.

Depro et al. (2008) examined how public timber oarbequestration might respond to
changing timber harvest rates. Under businessiad, ymiblic forestlands in the Depro et
al. study were projected to sequester, on avebfpesragrams of carbon annually
between 2010 and 2050. National forests accounteahdére than 60 percent of the
projected sequestration. Because of projected agfipgblic forests, rates of carbon
sequestration were projected to decrease overuirder all harvest scenarios considered.
Reducing public land timber harvest hypotheticibm approximately 15 billion cubic
feet per decade to near zero increased carbordstopaiblic forests by 40 to 50 percent.
Conversely, increasing annual public forest harieatls by approximately 20 billion
cubic feet per decade, to the harvest levels pregeio the 1989 national timber
assessment (Haynes 1990), decreased the amowarbohcsequestered in public forests
by 50 to 80 percent per decade. Even accountinggidron sequestered in wood
products, under a high timber harvest scenarioljptdrests were projected to become
carbon sources rather than carbon sinks. It shmeilgoted that the Depro et al. (2008)
analysis included baseline levels of public fodisturbance (e.qg., wildfire, insects, and
disease) in the growth and yield estimates. Assa @eneration study, the analysis of
Depro et al. (2008) did not incorporate a privaetgr response to changes in public land
timber harvest. Increased private harvesting cotfkkt some of the additional carbon

sequestered on public land under a no-public-haseeario. However, the vast
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majority of timber production in the U.S. is alrgaaksociated with private lands (Adams

et al. 2006).

Bioenergy Feedstock Provisioning

Increased use of biomass for the production ofweaibée and low-carbon electricity and
liquid fuels may be an outcome of comprehensivaate legislation and may be an
outcome of carbon emissions regulation. Woody basviar bioenergy production can
be obtained from a number of feedstocks from pudolid private forest lands (see White
2010 for a description). The current Renewable $8&ndard in the Energy
Independence and Security Act of 2007 and drafidage in some proposed legislation
is typically interpreted as not recognizing, foneevable electricity credit or carbon
offsets, biomass from public lands and biomass fiam@sts of certain characteristics.
That topic is outside the scope of this paper atetested readers can refer to WFLC

(2009).

Woody biomass already comprises a significant carapbof current U.S. renewable
energy consumption. Residues from timber millscameently responsible for much of
the bioenergy produced from biomass (see White 218 discussion). In the future,
under increased demand for woody biomass, mateoial timber harvest residues and
hazardous fuel reduction on both public and privatests may be important feedstocks.

These two feedstock sources are discussed in #iesaetions. Within these sections we
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discuss the interactions between public and pritratkeer harvest rates based on the
existing literature. In addition to harvest resislaad hazard fuel reduction material, use
of biomass feedstocks from short-rotation woodysrand other residues and wastes
(e.g., construction debris) will also likely incesa however, feedstocks from these

sources are associated almost exclusively withapgiforests or private companies.

Timber harvest residues

In 2006, approximately 4.6 billion cubic feet obidues were generated from timber
harvesting activities (Smith et al. 2009). This wWgaenaterial, left onsite, translates into
approximate 64 million dry tons of biomass matefNdt all of this material would be
technically or economically available for bioenemgduction. In one study of harvest
residue biomass, Gan and Smith (2006) estimatechbimaut 36 million dry tons of
residues on public and private lands would actuadyavailable under likely market
conditions—enough material to generate 67.5 tetdveatrs (TWh) of electricity—about

1.7 percent of the electricity available to thedgn 2007 (US DOE 2010).

Based on current timber harvest patterns, privatest lands would likely supply a
greater volume of harvest residues than publicdamdier increased bioenergy feedstock
demand. In 2002, less than 10 percent of the tirhberested in the U.S. came from
public lands (Adams et al. 2006). Aggregate pulalicl timber harvests were greatest in
the North Central region and areas in the stat€@refjon and Washington west of the

crest of the Cascade Mountains. Private timbertardest was greatest in the South
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Central region (although private harvest was algh n the Southeast, Northeast, and
Pacific Northwest). The use of timber harvest nesgifor bioenergy feedstock would
offer private landowners another revenue stream tiarvests. However, the costs of
handling and transporting biomass is high and fieedts/alues low, so revenues from
this additional product stream are likely to be estchnd in many cases not a driving
factor in private forest management activity. Paaraple, in Minnesota the additional
value from using timber harvest residues for biogyé hybrid poplar stands harvested

for pulp was estimated to be positive but minoh{8iclt 2006).

Slightly more residues are generated from hardwwodest than softwood harvest
(Smith et al. 2009) but much of the private timbarvested currently is from southern
softwoods. The disparity in residue production et forest types could push residue
usage into northern regions where hardwoods are cwnmon. In the northern region,
public land owned by states and other public e#its common and is often used for
timber production (e.g., in the northern Great lsakRegion). Thus, public forestlands in
the North not managed by the USDA Forest Servicg Imeawell positioned for the
provision of timber harvest residues. Hardwood &sirvn the northern region has
declined relative to the early 1990s but is stidajer than that of the 1970s (Adams et al.

2006).

There are some concerns about reduction in avaikits nutrients because of timber

harvest residue removal, but the literature iscootently definitive (Carter et al. 2006,

Walmsley et al. 2009). However, guidelines thatkaeg developed in some states for
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removing harvesting residue from logging sites.(eMinnesota FRC 2007) may help to
mitigate any potential site productivity declinds.iemoval of harvest residues resulted in
widespread private forest productivity declinesyae land managers would need to
increase management intensity (e.qg., fertilizirgg af improved planting stock) to
maintain the same levels of productivity. Decregsediuctivity and increased
management intensity on private forest lands coesdlt in greater pressure on public
forestlands and nonindustrial private forests favsion of forest goods (e.g., timber)
and services (e.g., wildlife habitat, clean wat&his greater reliance on public lands
could be complicated by the patchwork of public angate ownership, with the

potential for difficulty in providing some servicegcause of fragmented ownership (e.g.,

fig. 1b).

Hazard fuel reduction

Because of increased attention to large and cosifjand fires that cause damage to
private property, there have been calls to impldmatiespread activities to reduce
hazardous wildfire fuel loads on public and priviaieds. It is often suggested that small
diameter hazard fuel material could be a key bienfesdstock for renewable energy
production. Skog et al. (2006) quantified acres\asdmes of material that could be
removed from timberland in the western U.S. unéeegal hazard fuel treatment
scenarios. The amount of hazardous fuel volumeubtiglands far exceeds that on
private lands. Under a representative scenarioyghene of biomass that could be

removed from private lands was slightly less thatin&volume that could be removed
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from public timberlands (Table 2). In general, tiestern states with the greatest forest

areas have the greatest potential volumes of hamzaterial.

Table 2—Volume of material removed (million oven dy tons) under a
simulated uneven-aged hazard fuel thinning regimeybtimberland
ownership. Adapted from Skog et al. 2006.

National Other State and

State Private  forest federal local Total

Arizona 2.0 6.9 0.0 0.0 8.9
California 50.0 65.1 0.6 1.7 1174
Colorado 5.9 8.9 2.4 0.2 17.4
Idaho 13.2 35.7 3.5 5.3 57.7
Montana 14.8 38.2 3.2 2.6 58.9
Nevada 0.2 0.0 0.0 0.0 0.2
New Mexico 3.3 10.7 0.0 1.1 15.0
Oregon 16.3 28.3 8.4 2.1 55.1
South Dakota 0.0 1.1 0.0 0.0 1.1
Utah 1.6 3.9 0.3 1.1 6.9
Washington 12.8 18.4 1.1 6.4 38.8
Wyoming 23 3.1 18 0.1 7.3
Total 122.3 220.2 21.3 20.8 384.6

A significant challenge to widespread implementatd hazard fuel reduction is the cost
of treatment. Skog et al. (2006) found that notiregat scenario was profitable if all of
the removed material was sold only for bioenerglarger stems that were removed
could be sold for pulpwood and sawtimber, some tobfzeel treatment scenarios resulted
in positive net revenues. Subsidies of $20/grearofahips in addition to the ability to
sell larger stems for pulpwood and sawtimber allbwere treatments to become
economically feasible. In addition to affecting romic feasibility, Skog et al. (2006)
also found that allowing harvesting of larger steragart of hazard fuel reduction

resulted in programs better able to meet targetsefhucing the susceptibility of forest
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stands to wildfire crowning and torching. It is lewr whether hazardous fuel removal
programs on public lands would be required to cawests. Where hazardous fuel
reduction could be completed on private forestsnfmands that likely do not have
management plans), it seems unlikely such treasneotild be implemented if costs
could not be covered either by revenue from selliregmaterial or via subsidy. As such,

it is likely that public forests would be the foonfsa widespread hazardous fuel reduction
program and associated biomass for bioenergy. Hermvéve ownership(s) on which
hazard fuel reduction occurs will likely be modiuenced by the specific focus (public

or private lands) of any potential future hazardiues reduction program.

Public and private timber harvest linkages

In general, changes in timber harvest levels onipldnds lead to countervailing
changes in harvest on private lands (Adams eB&l6)L However, because only some of
the material harvested under a hazard fuel redugtiogram would have value for
traditional commercial timber production, the relaship between public land hazard
fuel reduction programs and private forest hariesbt entirely clear. Building on the
work reported in Skog et al. (2006), Ince et ab0@) projected that widespread
hazardous fuel treatment on western public landgdvesult in “significant
displacement” of timber that would have been hdegefom private and state-owned
forest land. When there was hazard fuel treatmemiublic lands, timber production
from private and state-owned lands was projectdzbtop to 30 percent less than

baseline projections. Increased production of tinflmen a hazardous fuel reduction
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program was also projected to reduce stumpagespiocavestern softwood timber by up
to approximately 40 percent in 2015 relative tolthseline. Hazard reduction programs
that removed stems of a variety of sizes yieldedigr reductions in timber harvest and
stumpage price than treatments that thinned orl\gthallest stems. Because public
timber output increases and prices fall, a hazardioel reduction program was projected
to decrease the welfare of timber producers butase the welfare of wood product
consumers. Research completed by others (Abt aestdPnon 2006, Keegan et al. 2004)

is consistent with the findings of Ince et al. (2R0

Adams and Latta (2005) examined how a hypothefactdral forestland restoration
program would influence the private forest seabos rural community. In their study,
small material harvested during the restoration ti®nsite and larger material was
sold for timber production. Logging contractors gbeted the treatments and were
provided a variety of subsidies. The setting fer Adams and Latta (2005) study was
eastern Oregon, where timber milling capacity amtbér harvest levels have been in
decline. In this setting, a hazard fuel reductiomgpam increased the amount of timber
harvested in the region with small reductions mbter prices, except in the most
generous subsidy program. Implementation of a ldlafzel reduction program slowed
the projected reduction in timber mill capacity it the region, although over the long-
term capacity was projected to be nearly as loigwer, than in the base case with no
restoration program. Adams and Latta (2005) founith beductions and increases in the
values of various types of private timberland owioghanges in the output of the

region’s industry. Timber producers (primarily @te forest owners) suffered welfare
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losses under the subsidy program but consumerbdtimills) gained welfare, as
expected. Based on model output, timber producers @aiso found to change their
management regimes when the fuel reduction progvasin place—slightly reducing
the share of acres in uneven-aged management er@éémg the share of acres in even-
aged management. Impacts on local mills and thestaector from the fuel reduction
program were sensitive to the type of subsidy @og(including no subsidy) offered to

logging contractors.

Goals and Decision-making

Differences in management goals and the procedsai$ion making and implementation
is a factor in how public and private forest ownieteract with one another and respond
to climate change. Within the confines of regulagioprivate landowners can manage
their lands for goals they identify. These goalyin@ narrow or broad and focused on
production of goods (e.g., timber) or non-consur®tises (e.g., aesthetics). In theory, a
sufficient number of private landowners are ablefluence the activities on
neighboring private landowners via the marketplétgeneral, private landowners can
influence public land policies only through theipglprocess. Looking forward, the
general expectation is that private forestland owhave the ability to respond rapidly
and optimally to changes in environmental condgiand new climate change policies
and opportunities. For example, in response toghgrforest growing conditions or

changing policies, private landowners may adaptdasdse to plant tree species better
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suited to the new conditions or to change manageawtivities on existing forests (see

White et al. 2010 for a discussion).

On the face, private lands would appear to be paslitioned to respond quickly to
climate change and the establishment of climategdaolicies. However, private forest
landowners are currently experiencing widespreashgbs in ownership away from
traditional timber industry and toward investmerdugp ownership and small parcels
owned by numerous private individuals. Pressurtomests for urbanization and
residential development has been high and is pegjeo continue in the coming decades
(Stein et al. 2005, Alig et al. 2003). The timbedustry is also currently faced with
decreased demand for wood and paper products. Téetses may make it challenging
for private forest owners to optimally respond limate change and such things as
carbon markets. For example, it may be very diffituget private individual forest
owners to increase carbon sequestration rates fnatthese owners have a diverse

array of management goals and often have no mareaggsan (Birch 1997).

Public forests, particularly federal forests, aqgidally managed for a broad suite of
goals that involve a number of consumptive and cmmsumptive uses. However, some
public forests, such as those managed by locdiesil are managed primarily for a
specific set of goals, such as the provision ofewét.g., Seattle Public Utilities 2008).
Regardless, the goals for public forestlands aadrthnagement actions to achieve those
goals are generally developed through processedving numerous stakeholders.

Reflecting the diversity of goals as well as thégyemaking process, public forestlands
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are perceived to be slow to respond to changing@mwental and market conditions.
Generally, public land agencies influence managé¢meions on private lands by
providing information and technical assistance.(elg State and Private Forestry branch

of the USDA Forest Service).

Federal public forests are less constrained thiamaterforests by market conditions in
adopting new management directions; although manegedecisions for many state-
owned forest lands do explicitly incorporate marmt@tditions. Some agencies, including
many in the West, are responsible for providingerexe from forest resource uses such
as timber harvest or grazing allotments to supgtate services. In addition to timber
production, state and local forest agencies tylyi@$o provide a number of non-
consumptive resource opportunities. Federal fagshcies have recently exhibited,
through significant increases in fire and fuels agagment capacity, that the government
is able to make fairly rapid changes in respongeetoeived threats in at least some
cases. However, in many other cases, changeseawfddnd policy continue to be slow

to occur.

Needed Future Research

The interactions between public and private foaegts in the context of climate change

and climate change policies, as well as the pronisif other ecosystem services, have

not been well studied. However, these interactamesmportant in considering likely
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future conditions and the potential impacts of rmhcies. Several opportunities for
additional lines of research are presented beloa/f&us on the U.S. here, but there are
also opportunities to gain insights by comparing$b resource conditions, carbon
sequestration, institutional arrangements, forestesship, and social issues across

regions of the world (e.g., Alig et al. 2006).

Research is needed to better understand how prddiprivate forestlands are likely to
interact in the provision of feedstocks for bioayerThis might help to identify
opportunities to increase the joint provision agdstocks from landscapes that have a
mixture of public and private forests. Currentlyyech effort is being expended discussing
what feedstocks should be eligible for renewabkrgycredit. Even with limited

eligibility standards in place, there is need ttidraunderstand how increased demand for
bioenergy feedstocks from private lands may infogetihe demands for goods and
services obtained from public forestlands. Addidilbyy because the agriculture and forest
sectors are linked and many of the feedstocksudrstisutable, it is useful to consider
both of those sectors in any analysis of bioenéeggstocks (e.g., Alig et al. 2010). It is
possible that increased demand for biomass frovateriforest harvest residues would
have little impact on the management of privatedts. In one existing national-level
study of the forest sector (McCarl et al. 2000gdimg residues from harvest of
traditional forest products were never utilized boyenergy, although the oil prices at the
time were much lower than current ones. Reseaathgtantifies how handling and
transport costs differ between public and privates$ts would also be useful in

identifying bioenergy feedstocks accessible atlahest transportation cost.

27



How the forest sector responds to changes in plasict timber harvest volume has been
studied. However, relatively little is known abdié threshold relationships that might
exist between public land harvest volumes and tAmtenance of adequate logging and
milling infrastructure in local communities to sugpcontinued forest sector commercial
activity (e.g., in eastern Oregon). In additiortraxditional timber production, threshold
relationships between local infrastructure andpiteerision of resources from public
forest lands may also exist for items such as l@apnfeedstocks or other forest
products. Additional research addressing thesaltlotds would be useful to identify
potential unintended consequences from significaanhges in public land management

(e.g., a hypothetical halt of harvesting on pulditds as modeled in Depro et al. 2008).

Private landowners, particularly individual foresttl owners, are diverse. Numerous
research projects have been undertaken to quainéifgnotivations and willingness of
private individual landowners to participate in servation programs. Research efforts to
summarize this existing work as well as effortgt@antify revealed behavior in
responding to conservation programs (e.g., affatest of erodible agricultural land)
would be useful to better gauge the expected resplwy private forestland owners to
new climate change programs and associated newetsailkhis would help public forest
agencies identify tools and information that wolbéduseful to the private sector.
Afforestation is one of the most productive apphescto generating carbon offsets as
part of any potential cap and trade program. Ooentestudy estimates that forest area

could increase by up to 25 percent, mostly owingftorestation, when carbon is valued
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(Alig et al. 2010). Research that examines thengiiess of agriculture landowners
(including those who lease agriculture land to@gture operators) to plant trees for
climate change programs will help to place thesestoand agriculture sector modeling
results into perspective and identify opportunif@stechnological transfer from public

land agencies.

Additionality, leakage, and permanence are three@ms commonly mentioned when
considering climate change policies. Leakage &lyikhe most germane when
considering the interaction between public andgiegvorests in the context of climate
change and climate change policy. The conceptabilge relates to how offset activities
in one location or market may result in countemagilemissions in another location or
market (see Kline et al. 2009 for a discussioreakhge). Some existing forest sector
research is pertinent. For example, Adams et 88g)Lhave shown that reductions in
public harvest rates are followed by increasegivape harvest. Within the context of
climate change and associated policies, leakaigepisrtant when considering the overall
efficacy of comprehensive climate legislation. Lagé between public and private
forests is probably of greatest importance whersiciamning policies implemented on
publicly-owned forests. However, leakage acrosregs likely also of interest within

the context of regional patterns of public and gté&vand ownership.

Impacts on land values from climate change polisiagant further investigation. The

form and extent of land value changes can depernbteotype and size of the policy as

well as whether taxes, subsidies, or other typésaeitives are employed. For example,
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subsidies to promote delays in timing of timbeneat can affect land values for some
forest stands even without timber price reductigams and Latta 2005). Given the
relatively long-term nature of forest productianwould be useful to consider changes in
value over time. These types of investigations wdnd facilitated by expanded and
consistent data coverage for land values, inclutbndorest land, across the United

States.

Finally, partnerships in management of public andgpe forestlands could continue to
increase in popularity in the coming decades (s&t®Nal Association of State and
Private Foresters 2009). Research that examines twayaximize the joint provision of
goods and services from public and private forestt)e context of climate change, will
help inform ways to achieve more effective policgssons learned from past efforts at
joint public and private timberland managementhsag sustained timber yield units in
the West, could help inform current policy delilderas. Additionally, policy
implementation can be improved by research thattities effective public agency
programs for private landowners and the most eWfe@pproaches to public/private

partnerships.

Conclusions

The public and private forests of the U.S. haverg lhistory of connection and

interaction. As climate change progresses and ceimemisive policies are developed,
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consideration of public and private forest owngushill be important. Under baseline
projections, carbon stocks are projected to dedmgrivate forests but increase on
public forests in the coming decades. When carbaalued, private forest carbon is
projected to increase because of afforestatiorchadges in forest management.
Increases or reductions in public harvesting rate® been projected to lead to
countervailing changes in public carbon stocksfandrelative to the baseline. Although
research has confirmed that public and privatestsrare linked through the market by
changes in timber harvest activity, additional eesk is needed to quantify projected
responses in public and private forest manageroealtérnate carbon market or policy
formulations. Similar to the provision of bioeneffg@gdstocks, public lands could
potentially participate in carbon markets, althopglblic land participation is not certain.
Whether carbon sequestered on public lands undar@n market would be “additional”
to carbon sequestered under “business as usua$nede considered, particularly on

federal lands where current harvest rates are low.

Both private and public forest ownership groupsenaglvantages in the provision of
some bioenergy feedstocks. Because private larcdsiatfor most U.S. timber harvest,
those forests have the greatest capacity to prdnadeest residues for biomass. Current
expectations are that revenues from the sale dftirharvest residues would be minor
and would probably not change private forest mamege. There is some concern about
site productivity declines because of harvest resigmoval. If harvest residue usage on
private industry lands lead to widespread redudtigoroductivity, additional pressure

could be placed on public lands to increase theigian of some forest goods and
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services. Public forests have the greatest volwhesaterial that could be treated as part
of a hazard fuel reduction program. Research hgegied that hazard fuel thinning
programs would lead to a reduction in private timiirvest and stumpage values for
softwoods. Research has consistently projecteddgging contractors and timber mills
benefit from hazard fuel reduction programs, altfiothis benefit is projected to be short
lived in at least one study. There is currently mdiscussion over whether feedstocks
from public forests would qualify for renewable egecredit under existing and

proposed legislation.

The general perception is that privately-owneddte@are better positioned than public
forests to respond rapidly to climate change andcignate change policies. However,
private forests have gone through a change intioadi industry forest ownership and
much of private forestland is owned by a diversmugrof individual owners, many
without management plans. Public forest agenciesedp private forest owners respond
optimally to climate change and new policies byvpmg information and technical
assistance. Recent responses by the USDA Forest&ay increase wildland fire and
fuels management capacity may indicate that pdbtests do in fact have the capacity to
make rapid changes in management in responsaniatelichange and new policies in
some cases. Even if public forests are not thesfe€umew climate policies, public forest
agencies will be integral in helping private fosegtspond by providing information and

support as well as participating in public/privatnerships.
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The literature examining linkages and interactibesveen public and private forests
within the context of climate change and climataraye policies is limited. There are a
number of research opportunities to quantify theneations between public and private
forests. It is probable that both private and pubivnerships will play important roles in
the mitigation of and adaptation to climate chabgé¢he forest sector. Improved
knowledge regarding the linkages between the twoenship groups should improve the
effectiveness of climate change policies and hedpurce planners identify likely future

conditions.
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