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SUMMARY
•	 Forests of the southern United States provide a wide variety of 

benefits—collectively known as “ecosystem services”—to people, 
communities, and businesses. For example, they provide timber, 
help purify water, control soil erosion, help regulate climate by 
sequestering carbon, and offer outdoor recreation, hunting, and 
fishing opportunities.

•	 Over the coming decades, several direct drivers of change are 
expected to negatively affect the quantity and quality of southern 
forests and thus their ability to provide ecosystem services. These 
direct drivers include suburban encroachment, unsustainable 
forest management practices, climate change, surface mining, pest 
and pathogen outbreaks, invasive species, and wildfire. 

•	 A number of incentives, markets, and practices—collectively called 
“measures”—could help address these drivers of change and pro-
mote southern forest conservation and sustainable management. 
These measures fall into five major categories: land use instru-
ments, fiscal incentives, liability limitations, market incentives, and 

education/capacity building. With such measures in place, these 
forests could continue to supply needed ecosystem services and 
the native biodiversity that underpins these benefits.

•	 The South has experience with many of these measures. A few 
have been around for awhile, such as parks and protected areas, 
while many are relatively new, such as payments for watershed 
protection. However, adoption of even some of the most tradi-
tional measures is still relatively low in the South. Why is this the 
case? What can be done to increase adoption of these measures? 
Are there other innovative ideas that hold promise for more wide-
spread application?

•	 This issue brief sets the stage for these questions and introduces 
subsequent installments of the Southern Forests for the Future 
Incentives Series, which will answer these and related questions. 
This brief is designed for conservation and land use professionals, 
decision makers, and concerned citizens.

Southern U.S. Forests Provide Numerous 
Benefits
The forests of the southern United States span approximately 
214 million acres (Smith et al. 2009) and stretch across 13 
states, from Texas to Virginia and from Kentucky to Florida 
(Figure 1).1 These forests are among the most biologically di-
verse temperate forests in the world (Trani 2002) and contain 
the highest concentration of tree species in the United States 
(Hansen et al. 1992). Southern forest landscapes support 3,000 
species of plants, 595 species of birds, and 246 species of 
mammals (Miller 2001; Trani 2002). Home to 170 amphibian 
and 197 reptile species, these ecosystems are also a center of 
amphibian and reptile diversity in North America (Trani 2002). 

In addition to these biological values, southern forests are 
natural economic assets that generate a suite of ecosystem 
services—sometimes called “nature’s benefits” or “environ-
mental services”—critical to human health and well-being at 
multiple scales (Box 1). For instance, at the local level, southern 
forests provide people with fuelwood and hunting and fishing 
opportunities. Regionally, they filter water and offer recre-
ational opportunities for urban and rural dwellers. At a global 
scale, they sequester carbon—helping to regulate greenhouse 
gas concentrations in the atmosphere—and provide wood for 
the forest products industry. Many of the non-timber benefits 
are often provided at low or no cost to society, and are often 
overlooked in management decisions.
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Figure 1 Extent of Southern U.S. Forests

Source: Satellite imagery (ESRI Data and Maps 9.3.1; ESRI, i-cubed, and GeoEye 2009), forest cover (NLCD 2001 Land Cover, USGS, 
2007), and administrative boundaries (ESRI Data and Maps 9.3.1, ESRI, 2008).

The Millennium Ecosystem Assessment was a four-year international 
audit of the planet’s ecosystems. Its findings provided the first global 
scientific evaluation of the condition and trends of the world’s ecosys-
tems and the services they provide, as well as the scientific basis for 
action to conserve and use them sustainably. Released in 2005, the 
assessment involved 1,360 scientists, economists, business profes-
sionals, and other experts in 95 countries. The assessment identified 
several categories of ecosystem services:

Provisioning services are the goods or products obtained from 
ecosystems such as food, freshwater, timber, and fiber. These services 
are tangible and many—but not all—are often tradable and priced in 
the marketplace. Southern forests provide a wide range of provision-
ing services, including timber for furniture, pulpwood for paper, 
biomass fuel, and non-timber forest products such as blackberries, 
mushrooms, and ginseng. 

Regulating services are the benefits obtained from an ecosystem’s 
control of natural processes such as climate, erosion, water flows, 
and pollination. Currently, forest landowners typically do not receive 
payments or compensation for providing these services.* Southern 

forests play an important role in naturally regulating air quality, global 
climate, regional and local climate, water flows, water purity, and 
erosion. 

Cultural services are the nonmaterial benefits obtained from an 
ecosystem such as recreation, aesthetic enjoyment, and spiritual 
renewal. Southern forests provide several cultural ecosystem services, 
including outdoor recreation, tourism, hunting and fishing. 

Supporting services are natural processes—such as nutrient cycling, 
primary production, and water cycling—that maintain the other 
ecosystem services. 

For more information about the Millennium Ecosystem Assessment, 
visit www.maweb.org. For more information on forest-related eco-
system services provided by the forests of the southern United States, 
refer to www.SeeSouthernForests.org and Southern Forests for 
the Future (Hanson et al. 2010).

* Government cost-share programs such as the Environmental Quality 
Incentives Program (EQIP) are an exception.

Source: Millennium Ecosystem Assessment 2005.

Box 1 Ecosystem Services and the Millennium Ecosystem Assessment

http://www.maweb.org
http://www.SeeSouthernForests.org
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Yet Southern Forests Face Many Challenges
Despite their tremendous economic, environmental, and so-
cial value, southern forests continue to be lost and degraded. 
Over the coming decades, a number of factors or “drivers of 
change” are expected to affect southern forests and their ability 
to provide ecosystem services. “Direct drivers” are factors—of 
natural or human origin—that cause changes in an ecosystem 
and thereby either increase or decrease its ability to provide 
certain ecosystem services.2 Those affecting southern forests 
include suburban encroachment, climate change, the rever-
sion of agricultural land to forestland, unsustainable forest 
management practices, surface mining, pest and pathogen 
outbreaks, invasive species, and wildfire (see Hanson et al. 
2010)—Southern Forests for the Future—for more informa-
tion about these drivers of change). Table 1 outlines potential 
negative impacts of some of these direct drivers. 

These direct drivers, in turn, are being influenced by a range of 
indirect drivers. For example, suburban encroachment is in part 
a function of population growth, land use policies, and land val-
ues. Combined, these and other drivers are projected to impact 
southern forest quantity and quality over the next few decades.

Going forward, changes in southern forest quantity and/or 
quality due to these drivers of change will have implications 
for southern forest ecosystem services (Hanson et al. 2010). 
For example:

•	 Where forests are converted to alternative land uses, the 
carbon storage potential of the landscape will decrease, 
since forests have a higher carbon storage potential than 
any other land use in the South. According to the Environ-
mental Protection Agency, in 20083 U.S. forests absorbed 
an estimated 792 million metric tons of carbon dioxide 
equivalent, an amount equal to approximately 11 percent of 
the country’s gross greenhouse gas emissions from industrial 
and other sources (EPA 2010). For the South, it is estimated 
that the carbon sequestered by managed forests accounts 
for a third of the carbon storage capacity of continental U.S. 
forests (Jose 2007). 

•	 Carbon storage and sequestration potential can be dimin-
ished by the conversion of natural forests to industrial tree 
plantations. According to Gower (2008), overall, “the indus-
trial forest carbon cycle—and its associated manufacturing, 
transportation, and disposal of timber products—releases 
large amounts of carbon and is a net carbon source” (White 
et al. 2005; Gower et al. 2006; Ahl et al. 2007, qtd. in Gower, 
2008).

•	 In areas where forests are converted to development, forest-
based recreation and tourism opportunities will decline, 
despite increasing demand. As a result, hiking, camping, 
wildlife viewing, hunting, fishing, and other recreational 
activities may become concentrated on fewer forest acres. 

•	 High-intensity wildfires, because of the intensity and dura-
tion of burning, can deteriorate watershed function because 
of the severity of soil and hydrologic effects. After moderate 
or high-severity forest fires, for example, major precipitation 
events can lead to increased runoff, peak flows, and sedi-
ment delivery to streams, impacting fish populations and 
habitat as well as impacting downstream water quantity and 
quality (Ice et al. 2004).

•	 Invasive species4—such as Japanese honeysuckle, Cogon 
grass, and the balsam woolly adelgid—can decrease bio-
logical diversity by out-competing native species for food, 
habitat, water, or light. Biological diversity underpins the 
supply of many ecosystem services (Millennium Ecosystem 
Assessment 2005). 

•	 In those areas where suburban encroachment is prevalent, 
where disease/pathogen outbreaks occur, or where wildfires 
emerge, the supply of timber and/or pulpwood from south-
ern forests will likely decline.

In general, less forest area—or less healthy forests—means
fewer forest-based ecosystem services and negative implica-
tions for forest-dependent biodiversity.

Measures Exist for Increasing Forest 
Conservation and Sustainable Management
A number of incentives, markets, and practices—collectively 
referred to here as “measures”—exist that could help address 
these drivers of change and ensure that southern forests 
continue to supply needed ecosystem services and the native 
biodiversity on which they depend. These measures fall into 
five categories: land use instruments, fiscal incentives, liabil-
ity limitations, market incentives, and increased education/
capacity building.

•	 Land use instruments delineate eligible uses for a tract of 
land. Designated protected areas are one type of land use 
instrument. Other instruments include zoning, development 
offsets, and transferable development rights. Companies, 
nongovernmental organizations, or private citizens are 
increasingly establishing conservation easements on forest-
land and other ecosystems, as well. 
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•	 Fiscal incentives refer to taxes, subsidies, and fees that 
influence land use decisions and practices. For instance, 
a number of cost-share programs are available that help 
finance the expenses associated with reforestation, conserva-
tion, and sustainable forest management5 on private lands. 
Likewise, tax deductions or credits are available to lower 
the cost of planting trees or instituting sustainable forestry 
practices. Such tax policies—or the lack thereof—can have 
a significant impact on both corporate and non-corporate 

forest owners regarding the status, extent, and management 
of their forests.

•	 Liability limitations are designed to reduce liability risk to 
landowners for taking voluntary, proactive steps to protect or 
restore forests or other ecosystems. For example, safe harbor 
agreements encourage private landowners to voluntarily 
maintain and/or restore and maintain habitat for a particular 
endangered or threatened species. In return, the U.S. Fish 
& Wildlife Service absolves the landowner of any increased 

Driver of 
change Example of impact Potential scale of impact 
Suburban 
encroachment

The U.S. Forest Service estimates that suburban encroachment will convert approxi-
mately 12 million acres of southern forests to development between 1992 and 2020, 
and an additional 19 million acres between 2020 and 2040 (Wear 2002). 

Combined, these 31 million acres 
comprise an area roughly equal to 
the size of North Carolina.

At 31 million acres, approximately 
14 percent of 2010 southern forest 
area would be lost to development 
by 2040.

Forest 
management 
practices

In 2006, industrial tree plantations covered roughly 43 million acres, or 20 percent 
of the southern forest landscape (Smith et al. 2009). By 2040, this area is expected to 
climb to 54 million acres (Wear and Greis 2002; Prestemon and Abt 2002). During 
the 1980s and 1990s, approximately 30 percent of productive planted pine forests in 
the South were established on agricultural land, while 70 percent were established on 
converted natural forests (Prestemon and Abt 2002).a Productive planted pine forests 
disturb and alter the native species mix of natural forests and are often a net source 
of carbon. However, due to their high productivity, they can help reduce pressure to 
extract timber from other forests and thereby increase those forests’ ability to provide 
non-timber ecosystem services.b 

By 2040, the area of industrial tree 
plantations is expected to increase 
to approximately 25 percent of the 
entire southern forestland area.

Surface mining The U.S. Environmental Protection Agency estimates that by 2010, 1.4 million acres 
of Appalachian forests will have been disturbed or cleared by mountaintop removal 
(USEPA 2003).  Over 2,000 permits for new valley fills have been granted since 2000 
(GAO 2010).

An area of 1.4 million acres is less 
than 1 percent of the overall for-
est area in the South. However, 
mountaintop removal clears native 
forests and causes a number of other 
environmental problems, such as 
freshwater pollution and the perma-
nent rechanneling of streams.

Pest and 
pathogen 
outbreaks

Pest and pathogen outbreaks cause immense forest damage every year in the South by 
killing trees over extensive areas. From 1999 to 2003 alone, the southern pine beetle 
affected more than 1 million acres of land at an economic cost exceeding $1.5 billion 
(Nowak et al. 2008).

The southern pine beetle threat-
ens to affect 8.4 million acres or 4 
percent of southern pine forests 
between 2007 and 2022 (Nowak et 
al. 2008). 

Invasive 
species

Accidentally imported, the balsam woolly adelgid is an insect that currently threatens 
the future of the South’s remnant Fraser fir forests (Ward and Mistretta 2002).

Kudzu has spread to occupy more than 7 million acres in the South (Wear and Greis 
2002).

The area affected by kudzu alone 
covers more than 3 percent of  
southern U.S. forests.

Impact of Selected Direct Drivers on the Quantity and Quality of Southern ForestsTable 1
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Driver of 
change Example of impact Potential scale of impact 

tions beyond what was committed to in the agreement if the 
species is later listed as endangered or threatened. Thus, the 
landowner receives regulatory assurances.6

•	 Market incentives are another measure for encouraging sus-
tainable forest management. A range of markets exist, often 
tied to specific types of ecosystem services. For example, 
markets already exist for many provisioning ecosystem 

restrictions should the landowner’s management actions 
increase the number of a listed species on his or her land or 
bring a listed species to that land. Under candidate conser-
vation agreements with assurances, a nonfederal landowner 
voluntarily implements land management practices to benefit 
species that are declining but not yet listed as endangered 
or threatened. In return, the landowner has no legal obliga-

continuedTable 1

Wildfires Between 2002 and 2010, approximately 10 million acres burned due to wildfiresc alone 
in the southern United States, with an average of 1.12 million acres per year (note: 
2010 data only goes through August 1) (National Interagency Fire Center, ongoing 
analysis). Not all fires have negative impacts; some forest ecosystems in the South 
adapted over millennia to coexist with fire of both natural and human origin. Thus, 
fire is a natural part of some forest ecosystems, such as longleaf pine, and can be an 
important beneficial direct driver of forest health. For instance, frequent low-intensity 
fires are critical for maintaining the flowering plant diversity of longleaf pine forests 
(Stanturf et al. 2002) and for ensuring successful oak regeneration. 

Between 2002 and 2010, almost 5 
percent of southern forests were 
burned by wildfires.

Climate  
change

Some forest ecosystems—such as southern spruce-fir forests, which are comprised  
primarily of red spruce and Fraser fir—may retreat northward and/or to higher 
altitudes.  The ability to retreat is contingent upon the availability of land for them to 
migrate through and to; urban areas and agricultural land can preclude movement.

Species conditioned to warmer climates, such as sweetgum and longleaf pine, may 
expand their range northward along portions of their ranges (Hoyle 2008).The area of 
suitable conditions for other species, such as yellow poplar, may decline (Prasad et al. 
2007).

Changes in climate and the drought cycle may increase the probability of longer and 
more intense fire seasons in several regions of the United States, with the South pre-
dicted to be an area of special vulnerability (National Interagency Fire Center 2008).

Some coastal forests, such as low-lying cypress swamps, may decline in extent and 
health due to an increase in inundation and saltwater intrusion as sea levels rise  
(Hoyle 2008).

Depending on the species range, 
these projected changes could affect 
millions of acres of southern U.S. 
forests and the natural range of 
certain plant and animal species that 
are forest-dependent.

Notes: 

“Reversion of agricultural land to forest” is one of the direct drivers of change affecting southern U.S. forests. However, this driver of change 
on average is having a positive impact on southern forest extent and therefore is not included in Table 1, which focuses on direct drivers hav-
ing negative impacts on southern forest quantity and/or quality. 

a.	Some of the converted natural forests include “naturally regenerated pines.” Since loblolly pine is an early successional species, some of 
the converted forest may have been naturally regenerated loblolly (Prestemon and Abt 2002).

b.	Within the broad landscape of southern forests, productive planted forests have the potential to sustain the ability of natural forests to pro-
vide non-timber ecosystem services. The intensive management typically associated with productive planted forests—periodic thinning, 
short rotations, and other practices—nearly doubles yields compared to traditional forest management approaches (Prestemon and Abt 
2002). As such, productive planted forests have the potential to more efficiently meet demand for timber products and thereby facilitate 
retaining natural forests for other purposes such as recreation and biodiversity conservation (Baker and Hunter 2002).

c.	Wildfire in the context of this statistic refers to “an unplanned, unwanted wildland fire including unauthorized human-caused fires, 
escaped wildland fire use events, escaped prescribed fire projects, and all other wildland fires where the objective is to put the fire out” 
(National Interagency Fire Center glossary 2008).
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services, such as timber and non-timber forest products. 
Revenue from sustainably harvested timber has provided 
and can continue to provide southern landowners an incen-
tive to maintain their lands as forests. Recognition of this 
fact is leading conservationists to increasingly collaborate 
with timber companies and private landowners in an effort 
to keep forest as forest and stave off development across 
the country.7

	 Markets and payment systems also are emerging for some 
of the regulating and cultural ecosystem services, such as 
carbon sequestration, watershed protection, and recreation. 
For instance, payments to landowners for carbon offsets 
have already occurred in the United States. These new 
revenue streams can provide forest owners with additional 
income to finance sustainable forest management practices, 
fund forest conservation, or pay taxes or other expenses 
associated with keeping land as forest.

•	 Education and capacity building are another means of in-
forming and influencing forest management decisions and 
can help landowners access the aforementioned incentives. 
Extension services, for instance, are avenues for exchang-
ing ideas, knowledge, and techniques designed to change 
attitudes, practices, knowledge, and/or behavior such that 
forest and tree management improves (Anderson and Far-
rington 1996). State divisions of forest resources and federal 
extension services, for example, can inform landowners 
about prescribed burns, reforestation techniques, deer 
fences, and harvesting practices that mimic natural canopy 
openings, among other practices.8 Some forest product 
companies offer landowner assistance programs to private 
forest owners for the same purpose. Likewise, consulting 
foresters offer forest management advice to landowners. 
State forest services can provide lists of consulting foresters 
by region or county.

Table 2 summarizes some of these measures. Each of these 
measures addresses or responds to at least one of the drivers 
of change affecting southern forests (Hansen et al. 2010). 
However, none of these is a silver bullet. Ensuring southern 
forests for the future will require a portfolio of these measures; 
the most effective combination will likely vary by ownership, 
state, and other features. 

As Table 2 shows, the South has experience with many of these 
measures. A few have been around for some time, such as parks 
and protected areas, while many are relatively new, such as 
payments for watershed protection. In the South, however, 
these measures—including even some of the most traditional 
measures—have not been widely adopted.

Take, for example, parks and protected areas. Currently, only 
7 percent of total land area and 13 percent of forest area in 
the South is under any kind of formal protection9 (Hanson et 
al. 2010), whereas approximately 34 percent of the rest of the 
country (excluding Alaska and Hawaii) is under some form of 
protected status. The same is true for conservation easements. 
Although the South constitutes approximately 37 percent of 
the private land area in the continental United States, it only 
has 23 percent of the country’s total conservation easement 
lands (Aldrich and Wyerman 2006; Land Trust Alliance 2010).10 

Forest certification and eco-labeling have low penetration, as 
well. Just 17 percent, or 37 million acres, of southern forests 
are enrolled in some form of sustainable forest management 
certification system.11 

Why is this relatively low penetration of measures the case? 
What can be done to increase adoption of these measures? What 
other measures hold promise for more widespread application? 	
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Category Measure Definition Examples from the South

Land use instruments

Parks and  
protected  
areas

Geographical regions that are recognized, dedicated, and managed by legal or 
other effective means to achieve the long-term conservation of nature and associ-
ated ecosystem services. Protected areas have some form of permanent designa-
tion, preventing the conversion of a natural ecosystem and prescribing the types 
of use of the ecosystem.

•	 Great Smoky Mountain National Park, 
North Carolina 

•	 Angelina National Forest, Texas 

•	 Blackwater River State Forest, Florida 

Zoning Zoning is a tool for implementing the policies and goals established in a commu-
nity’s plan as they relate to land use. It specifies activities allowed on each parcel 
of land in a specified area, as well as any associated standards or exceptions. 
Most cities and towns are composed of regions that are zoned for residential, 
commercial, or industrial development, and often these zones are subdivided by 
additional use restrictions.

•	 In Lancaster County, Virginia, sliding scale 
zoning is used to decrease the density of 
development by limiting the number of 
times a parcel of land can be split based 
on its size. Once the lots are subdivided, 
no new divisions may take place.

•	 In Atlanta, Georgia, incentive zoning 
allows developers to increase the number 
of lots by a factor (such as 25 percent 
or more) in exchange for clustering the 
development and preserving the balance 
of undeveloped land.

Conservation 
easements

A conservation easement is a legally enforceable land preservation agreement 
between a landowner and a government agency (municipal, county, state, or 
federal) or between a landowner and a qualified land protection organization 
(such as a land trust) for the purposes of conservation. It restricts certain activi-
ties on the property, such as real estate development and resource extraction, to 
a mutually agreed-upon level. The decision to place a conservation easement on 
a property is voluntary and the property remains the private property of the land-
owner. The easement’s restrictions, once set in place, are binding on all future 
owners of the property. Landowners sometimes donate conservation easements 
or sell them to willing buyers such as land trusts.

•	 In 2006, The Nature Conservancy, 
Potlatch Forest Holdings, Inc. and 
several Arkansas state agencies agreed to 
a 16,000-acre “working forest” easement, 
which allows for sustainable timber extrac-
tion and hunting.a 

Development 
offsets

A voluntary or regulatory program in which land developers, extraction indus-
tries, or other businesses finance the permanent conservation of one or more 
acres of natural landscape for every acre they convert and develop. The offsets 
are legally binding, designed akin to or utilizing conservation easements.

•	 In 2005, Wal-Mart committed to purchase 
and permanently conserve at least one 
acre of high conservation value land for 
every acre occupied by current and future 
Wal-Mart stores in the United States 
through 2015. 

Transferable 
development 
rights

Voluntary programs in which municipalities can avoid growth in sensitive areas 
and encourage higher density in others. Owners of sites targeted for preservation 
can receive transferable development rights (TDR) credits to sell in exchange 
for permanent restrictions on certain uses of their property. Developers can buy 
the generated TDR credits to gain permission to build more profitable, higher 
density units in areas targeted for development that may be at a higher density 
than ordinarily permitted by the base zoning. These programs are not intended 
to control the amount of growth in a community, but rather to direct where and 
at what density development occurs. 

•	 Since 2005, Marion County, Florida, has 
preserved more than 3,000 acres of eco-
logically sensitive land through its TDR 
program at no cost to taxpayers.b

•	 In 2003, the state of Georgia allowed 
municipalities and county governments 
to adopt ordinances to provide for the 
transfer of development rights.

Density 
transfer credit 
ordinance

A specialized and simplified variation of transferable development rights. This 
variation requires the establishment of sending zones and receiving zones, which 
relies on an active real estate market with sufficient growth to stimulate the sale 
and transfer of development rights. Sending zones are the lands protected from 
development, and receiving zones are the areas designated for growth. With 
density transfer credit ordinances, the community can accept a fee in place of 
an actual conservation easement. This fee is used to then purchase easements, 
either at the point of sale or at a later time, resulting in a more flexible method 
for the developer and the community.

•	 Charlotte County, Florida transfer of 
density units ordinance

•	 Virginia Model Transfer of Development 
Rights Ordinance for Virginia Localities

Measures for Ensuring Southern Forests for the Future                  NOT EXHAUSTIVE Table 2
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continuedTable 2

Fiscal incentives

Subsidies 
(cost-share 
programs)

Federal and state subsidies that provide funding for reforestation, sustainable 
management practices, ecological restoration, and habitat protection on private 
forest land.

•	 Environmental Quality Incentives Program

•	 Conservation Reserve Program

•	 Forest Land Enhancement Program
Tax incentives

Tax  
disincentives

Provisions in the federal tax code (e.g., income tax or estate tax credit or deduc-
tion) or state tax codes (e.g., income or property tax deductions or exemptions) 
that encourage improved management, conservation, and/or stewardship of 
private forest land.  Some of these tax incentives could be tradable, wherein an 
entity that earns a tax incentive (e.g., credit) but cannot exercise it is allowed to 
sell the incentive to another entity that can exercise it.

Provisions in the federal tax code (e.g., income tax or estate tax increases) or 
state tax codes (e.g., income or property tax increases) that discourage low-
density development while promoting development patterns that follow smart-
growth principles that are environmentally friendly, fiscally and economically 
“smart,” and include land-use planning, mixed-use development, open-space 
preservation, and so forth.

•	 Immediate deduction of reforestation 
expenses

•	 Enhanced amortization of timber stocks

•	 Special tax provisions for forests under 
conservation management plans

•	 “Current use” taxation that allows land to 
be appraised for tax purposes according 
to its current use (e.g., forestry, wildlife 
habitat) instead of its highest potential 
use (e.g., commercial development)

•	 Virginia’s conservation easement tax 
credit trading provisions

•	 A tax on capital gains realized on the 
sale of land held for less than a specified 
number of years aimed at protecting rural 
land from short-term land speculations, 
controlling land prices, and also promot-
ing more efficient use of land.

•	 The land value taxation (LVT) approach 
(also called the split-rate tax) views prop-
erty as having two distinct tax bases: one 
on land and one on buildings. LVT levies 
a lower rate on the value of buildings 
and improvements, and a higher rate on 
land. LVT generally raises the tax burden 
on low-intensity users of land located 
in highly valued areas. This encourages 
more development on already developed 
land, as opposed to on open space, and 
promotes more efficient use of urban 
infrastructure.

Fees Fees that governments can impose to pay for public services, incentivize land 
conservation, and promote more compact growth. 

•	 City of Durham, NC impact fee ordinance

•	 City of Conway, Arkansas impact fee for 
new residential development based on 
square footage of housing

Liability limitations

Legal  
assurances

Laws that assure private landowners that steps they take voluntarily to improve 
ecosystem health will not lead to future regulatory restrictions on their land.

•	 Safe Harbor Agreements

•	 Candidate Conservation Agreements with 
Assurances

“Right to pre-
scribed burn” 
laws and “right 
to practice 
forestry” laws

Right to prescribed burn laws recognize prescribed burning as a legal and 
ecologically beneficial operation, establish burner training/certification programs, 
protect landowners from nuisance claims for prescribed burning activity, and 
limit burner liability for damages and injuries. Right to practice forestry laws, 
depending on the degree of protection, can either provide a defense against 
nuisance lawsuits or prohibit local ordinances from unreasonably restricting 
forestry operations.

•	 Prescribed burn laws enacted in Alabama, 
Florida, Georgia, Louisiana, Mississippi, 
North Carolina, South Carolina, Texas, 
and Virginia

•	 Virginia “Right to Practice Forestry Law”

Category Measure Definition Examples from the South
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Market incentives

Provisioning services

Timber, paper, 
and biomass 
energy markets

Private markets for products such as timber, paper, and biomass energy. These 
private markets encourage landowners to keep forests as forest. If managed 
sustainably, these forests may provide a multitude of other ecosystem services as 
well over the long term.

•	 Global market for lumber

•	 Global market for paper

•	 Global market for veneer

•	 Global market for biomass energy

Markets for 
non-timber  
forest products

Private markets for forest products such as wild foods, natural medicines, and 
ornamental plant species.

•	 Pine needles for mulch and bedding

•	 Ginseng

•	 Walnuts

Regulating services

Payments for 
climate regula-
tion (carbon 
sequestration)

Payments made to landowners for the carbon sequestered in their forests. 
The buyer—typically a company or other institution—receives carbon credits 
(sometimes called “offsets”) that it can apply to either a voluntary or regulatory 
greenhouse gas emissions reduction target. 

•	 In Mississippi’s Tensas River Basin, the 
Nature Conservancy replanted floodplain 
forests, measured the carbon to be seques-
tered through reforestation, and generated 
carbon credits to sell to willing buyers.c 

Wetland miti-
gation banking

A system in which a landowner who restores, enhances, establishes, or preserves 
wetlands—including forested wetlands—generates credits that compensate for 
unavoidable impacts to wetlands occurring elsewhere. A mitigation bank may be 
created when a government agency, corporation, nonprofit organization, or other 
entity undertakes these activities under a formal agreement with a regulatory 
agency. Landowners create saleable “credits” when they create “deposits” into 
a “wetland bank” by restoring and protecting wetlands. Developers, or others 
converting or otherwise impacting wetlands, then purchase credits from these 
landowners to fulfill permit requirements. Mitigation banks are a form of “third-
party” compensatory mitigation, in which the responsibility for compensating 
for wetland damages is assumed by a party other than the developer. Wetland 
mitigation banking is permitted under section 404 of the U.S. Clean Water Act 
and similar state or local wetland regulations. 

•	 The Obion Wetland Mitigation Bank in 
Tennessee is a 367 acre-tract of farmland 
that was purchased in 2003 and restored 
as a bottomland hardwood forest.

•	 The Mud Creek Wetland Mitigation Site 
in Tennessee is an 8-acre site purchased 
in 1996 and restored into an oxbow lake 
surrounded by woods of oak, cypress, and 
tupelo.d

Payments for 
watershed 
protection

Payments to private landowners for the role their forests play in improving water 
quality—preventing erosion or absorbing excess nutrients—or regulating the 
timing of water flows within a watershed. These payments may occur in purely 
voluntary transactions or as part of regulated water quality markets.

•	 Neuse River water quality trading pro-
gram (North Carolina)

•	 Florida Ranchlands Environmental  
Services project 

•	 Tar-Pamlico water quality trading program 
(North Carolina)

Cultural services

Payments for 
recreation, 
hunting, and/or 
fishing 

Fees that landowners charge people for utilizing forests for camping, hiking, 
hunting, fishing, or other related activities. 

•	 Plum Creek, a company with significant 
forest holdings in the South, sells hunting 
leases and seasonal camping options in its 
forests to recreational enthusiasts.e 

•	 Many family forest owners sell hunting 
leases.

continuedTable 2

Category Measure Definition Examples from the South
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continuedTable 2

Other

Biodiversity 
banking 
(conservation 
banking)

A system in which a landowner who restores, enhances, establishes, or preserves 
habitat of an endangered species generates credits that compensate for the loss 
of habitat of the same species. Landowners create saleable “credits” when they 
create “deposits” in their “conservation bank” by restoring and protecting habitat. 
To fulfill permit requirements, these credits are purchased by developers or 
other landowners who are converting or otherwise reducing the quality of habitat 
of the endangered species. Landowners can apply credits to their own properties.

•	 In 2000, International Paper created a red-
cockaded woodpecker conservation bank 
near Bainbridge, Georgia by expanding 
habitat for the endangered bird from 1,500 
acres to more than 5,000 acres. The credits 
generated allowed the company to harvest 
timber in woodpecker habitat in other sites.

•	 In 2009, Westervelt Ecological Services 
established the Chickasawhay Conservation 
Bank, a 1,223-acre site in Greene County, 
Mississippi that provides gopher tortoise 
conservation credits for sale for compensa-
tory mitigation within approved areas of 
Mississippi and Alabama. It also provides 
restoration of longleaf pine habitat.f

Forest  
certification 
and  
eco- labeling

A forest product labeling system designed to recognize and promote envi-
ronmentally responsible forestry and sustainability of forest resources. The 
certification process involves an evaluation of management planning and forestry 
practices by a third party according to an agreed-upon set of standards. Certifica-
tion standards address social and economic welfare as well as environmental 
protection. Forest products that meet these standards can be labeled as meeting 
the respective certification requirements.

As of mid-2010, acreage of southern forest certified by program was approximately:g

•	 American Tree Farm System: 14 million
•	 Forest Stewardship Council: 3 million
•	 Green Tag, approved by the National Forestry Association: 5,000 
•	 Sustainable Forestry Initiative: 20 million

Since the early 1990s, certification and eco-labeling of timber and paper 
products have become important private sector initiatives to encourage forest 
management practices that maintain a forest’s ability to provide the full spectrum 
of ecosystem services. Certification can help forest product suppliers with market 
access and, in some cases, pricing. 

•	 American Tree Farm System, a program 
of the American Forest Foundation, 
designed for small landholdings

•	 Forest Stewardship Council (FSC), devel-
oped by environmental nongovernmental 
organizations

•	 Green Tag, a program of the National 
Woodland Owners Associationh

•	 Sustainable Forestry Initiative (SFI), de-
veloped by the American Forest & Paper 
Association, and now an independent 
501c3 and stakeholder standard

Education and capacity building

Extension 
services

Avenues for exchanging ideas, knowledge, and techniques designed to change 
attitudes, practices, knowledge, and/or behavior such that forest and tree man-
agement improves.

•	 State divisions of forest resources
•	 Private sector-sponsored landowner  

assistance programs
•	 Consulting foresters

Notes:
a.	 The conservation easement involved The Nature Conservancy, Potlatch Forest Holdings, Inc., the Arkansas Game and Fish Commission, the Arkansas Natural 

Heritage Commission, and the Arkansas Forestry Commission. See The Nature Conservancy.“16,000-acre ‘Working Forest’ Easement to Become Wildlife Manage-
ment Area.” Online at: <<http://www.nature.org/success/art19782.html>>.

b.	 Thompson, Bill. “County adds 1,958 acres to land-conservation program.” Ocala (Florida) Star-Banner, May 5, 2009. Online at: <<http://www.ocala.com/arti-
cle/20090505/articles/905059977?Title=County-adds-1-958-acres-to-land-conservation-program>>. 

c.	 The Nature Conservancy. “Climate Change: The Tensas River Basin Project.” Online at: <<http://www.nature.org/initiatives/climatechange/work/art24028.html>>. 

d.	 Ecology Section Wetland Mitigation and Wetland Banking Program, Tennessee Department of Transportation. Online at: <<http://www.tdot.state.tn.us/environment/
ecology/mitigation.htm>>. 

e.	 “Hunting Programs.” Plum Creek. Online at: <<http://www.plumcreek.com/Recreation/HuntingPrograms/tabid/142/Default.aspx>>.

f.	 “The Chickasawhay Conservation Bank” http://www.westerveltecologicalservices.com/pdf/chickasawhay-flyer.pdf. Westervelt Ecological Services.

g.	 American Tree Farm System. Online at: <<http://www.treefarmsystem.org/cms/pages/20_5.html. 2007>>. Green Tag. Online at: <<http://www.greentag.org/pri-
mary_pages/greentag_register.asp>>. “FSC in the South” Forest Stewardship Council: United States. Online at: <<http://www.fscus.org/images/documents/interna-
tional_fact_sheets_2007/fs_south.pdf>>. “SFI Program Participants that have Completed 3rd Party Certification.” Sustainable Forestry Initiative. Online at: <<http://
www.sfiprogram.org/files/pdf/SFI2005-2009Certificates.pdf. 2009>>.

h. Data only available through November 2006.

Category Measure Definition Examples from the South
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About this Series
Subsequent issues in the Southern Forests for the Future Incen-
tives Series explore these and related questions for a number 
of measures in more detail. Each brief in the series describes a 
measure, outlines how it works, profiles key design parameters, 
and addresses challenges regarding adoption. 

The measures covered in the series were identified as those 
holding significant promise by a set of experts from the 
private sector, nonprofit organizations, and governmental 
agencies convened by the World Resources Institute (WRI) 
in March 2010. Subsequent issues address a number of 
measures and key questions in more detail, including but 
not limited to: 

•	 Conservation easements. Over the past several decades, con-
servation easements have become an increasingly popular 
method for conserving forests and other ecosystems across 
the United States. However, the use of conservation ease-
ments in the South lags behind other regions of the country. 
What strategies could be employed to increase adoption of 
easements to conserve and sustain southern forests?

•	 Large scale financing for conservation. A large amount of 
funding will be required to conserve significant portions 
of the more than 200 million acres of southern U.S. forests 
through economic incentives. How can such large-scale 
funding be generated? Are there some more traditional 
approaches to generating conservation funds that can be 
scaled up simultaneously as other economic incentives, 
such as payments for ecosystem services, are explored?

•	 Payments for carbon sequestration. Voluntary and manda-
tory (or “compliance”) markets for forest-based carbon 
sequestration are much discussed. What issues need to be 
addressed before these markets can become more robust? 
What steps can southern forest landowners take to prepare 
for these markets? 

•	 Payments for watershed services. Examples of downstream 
water users paying upstream forest owners to maintain for-
ests and thereby protect water quality, quantity, and flow 
are starting to emerge in the United States and elsewhere. 
Who are prospective payers and what is their business case 
for entering into a payment for watershed service agree-
ment? What steps can southern forest landowners take to 
participate in such payments?

•	 Working forest acquisitions. Despite support indicated in 
surveys, publicly owned protected areas and public financ-
ing for them are disproportionately low in the South relative 
to the entire United States. One approach for addressing 
this underrepresentation is for public entities to purchase 
forests—or conservation easements on forests— and sub-
sequently “put the forest to work,” earning revenue from 
sustainable timber production, recreation and hunting fees, 
and other payments for ecosystem services. How do such 
“working forest acquisitions” overcome traditional obstacles 
to public forest ownership? What are the economic benefits 
of working forests relative to more traditional forms of 
acquiring protected areas?

This series follows and builds upon Southern Forests for the 
Future, a publication that profiles the forests of the southern 
United States, providing data, maps, and other information 
about southern forest distribution and make-up, condition, 
and trends. Southern Forests for the Future explores questions 
such as: What are the physical features of southern forests? 
Why are southern forests important? What is their history? 
What factors are likely to impact the quantity and quality of 
these forests going forward? 

For additional information about southern U.S. forests, visit 
www.SeeSouthernForests.org. Developed by WRI, this inter-
active site provides a wide range of information about southern 
forests, including current and historic satellite images, that al-
low users to zoom in on areas of interest, overlay maps showing 
selected forest features and drivers of change, historic forest 
photos, and case studies of innovative approaches for sustain-
ing forests in the region.

We hope that this Incentives Series and www.SeeSouthern-
Forests.org will help spur wider adoption of measures to con-
serve and sustainably manage southern forests for the future.
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Notes
	 1.	This brief follows the U.S. Forest Service convention of defining 

“the South” as the states of Alabama, Arkansas, Florida, Georgia, 
Kentucky, Louisiana, Mississippi, North Carolina, Oklahoma, South 
Carolina, Tennessee, Texas, and Virginia. Southern forests comprise 
40 percent of the land area of these states and 29 percent of the 
total forest land in the United States (Conner and Hartsell 2002). 

	 2.	 “Drivers of change” should not be interpreted as having a nega-
tive connotation; rather, the phrase merely refers to a factor that 
causes change in forests quantity or quality. Some direct drivers 
such as climate change affect other drivers, and thereby can have 
a magnified impact on forests. 

	 3.	The rate of carbon absorption by terrestrial systems in the United 
States peaked around 1960 and has been falling since (Stavins and 
Richards 2005).

	 4.	An invasive species is a non-native organism whose introduction 
to an area causes, or is likely to cause, damage to ecosystems or 
ecological processes (Office of the President 1999). For instance, 
invasive species can cause populations of native species that have 
little resistance to a non-native pathogen or predator to dwindle. 

	 5.	Sustainable forest management, for the purposes of this series, can 
be defined as “managing forests for their ecological, economic, and 
social benefits such that those benefits do not diminish in quantity 
or quality over time” (Jacobson et al. 2009). Sustainable manage-
ment of southern forests includes integrated management practices 
such as reforesting denuded lands with native tree species, harvest-
ing less volume than annual growth, retention of snags and downed 
wood, mixed-species management, and forest management that 
provides for integrated habitat connectivity at the landscape scale 
and allows for wildlife migration (Oliver and Deal 2007).

	 6.	Environmental Defense Fund. “Candidate Conservation Agree-
ments With Assurances.” Center for Conservation Incentives. 
Online at: <<http://www.edf.org/page.cfm?tagID=15>>. 

	 7.	For instance, see Mapes, Lynda V. “New strategy to save forests: 
logging,” The Seattle Times, August 3, 2009.

	 8.	Official state extension services are located at universities and 
counties. They are a partnership among federal, state, and county 
governments. William G. Hubbard, Southern Regional Exten-
sion Forester, University of Georgia, personal communication, 
November 11, 2009.

	 9.	Coordinated by the U.S. Geological Survey’s Biological Resources 
Division, the Gap Analysis Program (GAP) provides regional as-
sessments of the conservation status of native vertebrate species, 
natural land cover types, protected areas, and other related infor-
mation. GAP is a cooperative effort among regional, state, tribal, 
and federal agencies, academic and nongovernmental institutions, 
and other private groups, as well as the divisions of the U.S. Geo-
logical Survey. GAP categorizes protected areas into four states or 
levels. For more information, see Crist (2000).

	10.	Data for southern U.S. states (not including Texas and Oklahoma) 
was provided by the April 2010 Southeastern U.S. Land Trust 
Survey Report. Data for Texas and Oklahoma was provided sepa-
rately through personal communication with Andrew Weaver at 
the Land Trust Alliance in January 2011.

	11.	FSC: 3.3 million acres, SFI: 19.8 million acres, American Tree 
Farm Program: 14 million acres, Green Tag: 5,000 acres as of 
mid-2010.
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