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Abstract: 
 

In response to the growing awareness of climate change across the globe, innovative 
conservationists have begun employing market approaches to capture the true value of carbon 
emissions and encourage sequestration. The most widespread mechanism used to date, both 
domestically and internationally, is the carbon cap-and-trade system. The US carbon market is 
currently highly fragmented and mostly voluntary, but the growth of state actions, business 
participation, and growth in climate change market proposals in the 110th Congress all suggest 
that the US is headed towards a regulated carbon cap-and-trade system. Beyond reducing carbon 
emissions from sources, the market has the potential to promote conservation efforts and 
sustainable land-use practices on private lands by providing an additional revenue stream to 
private landowners. Without regulations, however, there are several barriers to entry that are 
preventing private landowner participation. These include: a lack of information of entry 
opportunities and characteristics of cap-and-trade proposals in the 110th Congress, cost 
constraints due to low market prices prevalent in US carbon markets, concerns about carbon 
market eligibility with other conservation funding programs, and concerns about entering into 
long-term conservation contracts required by market schemes to ensure permanence of 
sequestration activities. This report examines these barriers through 1) a scoping analysis of 
international and domestic carbon markets to determine North Carolina private landowner entry 
opportunities, 2) an assessment of eligibility criteria for relevant Federal and state conservation 
funding and other ecosystem service markets, and 3) an economic analysis of representative NC 
properties to determine income potential from carbon activities.  

 

 Carbon market participation is shown to be a worthwhile endeavor for conservation-
minded landowners. The modeled gains in income demonstrate a low but positive income gain if 
carbon market prices are to stay constant at the Chicago Climate Exchange’s current credit price 
of $2.05 per metric ton of CO2 equivalent. Using predictions from recent studies that have 
modeled trading price increases with cap-and-trade proposals in the 110th Congress, landowner 
gain is shown to sharply increase over a fifty year time horizon with a regulated carbon market. 
This study is useful for the North Carolina land protection community in encouraging private 
landowner participation in the carbon market. Policy recommendations are also provided to 
assist the state of North Carolina in moving forward with carbon market participation.  
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I)   Introduction 

In response to the growing awareness of climate change across the globe, innovative 

conservationists have begun employing market approaches to capture the true value of carbon 

emissions and encourage sequestration. The most widespread mechanism used to date, both 

domestically and internationally, is a carbon cap-and-trade system. The Kyoto Protocol, the first 

international treaty on climate change, set the foundation for much of today’s carbon market 

activities. Kyoto established a cap equal to 5% less than 1990 global emissions levels for 

signatory countries, and allows these countries to meet their individual emissions targets by 

reducing emissions from sources, by trading with other participants, or by purchasing 

sequestration or “offset” credits. In response, Kyoto member countries have created platforms 

such as the European Union Emission Trading Scheme, to give participants a central place to sell 

and purchase credits. The US and Australia, who have not ratified Kyoto, have initiated their 

own systems to curb emissions and become competitive. Examples include the New South Wales 

Greenhouse Gas Abatement Scheme (NSW GGAS) and the US Chicago Climate Exchange 

(CCX). Since 2005, the initiation date for Kyoto, the value of the carbon market has grown to 

$60 billion, with a total traded volume of 2.7 billion metrics of CO2 (Business Wire 2008).  

One common feature of the Kyoto protocol and the European, Australian and US carbon 

markets, is that carbon emitters have the option of investing in carbon sequestration offset 

projects provided by private landowners to earn credits toward their targets. Offset projects 

mainly include land-use projects that sequester carbon directly, such as forestry, agricultural soil 

carbon projects, methane capture or grasslands planting; or projects that reduce the need for 

carbon emitting energy sources, such as renewable energy and energy efficiency projects. 
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Landowners can engage in any of these activities and sell their credits to a system like CCX in 

exchange for income.  

Land-use projects on private lands provide a good deal of sequestration potential, and 

may provide a viable revenue stream for private landowners interested in conservation and 

sustainable agricultural and timber production. This income can help bridge the financial gap that 

landowners face between selling their property into development, or keeping it conserved or in 

agricultural or timber production. Over sixty percent of US land, or 1,378 million acres, is 

privately owned (Lubowski, Vesterby et al. 2006). As of 2007, over 5 million offset credits have 

been issued through CCX, the majority being agricultural soil and forestry offsets (Chicago 

Climate Exchange 2007). These credits have been concentrated in the Midwest. The Southeast, 

however, is thought to hold high potential for carbon sequestration as it is a major timber and 

agricultural production area (Zeuli and Skees 2000). North Carolina’s diverse topography, large 

percentage of private landownership, and dedication to conservation makes the state particularly 

appealing for exploring carbon market participation. Of the 17.7 million acres in timberland, 78 

percent is owned by private non-industrial landowners (Brown 2002). Agricultural production 

occurs on about 30 percent of NC’s land, with over 8.8 million acres.  

Despite the opportunities these lands hold for carbon market credits, very few (if any) 

private landowners are participating. NC has started making efforts to curtail its greenhouse gas 

emissions reduction, but it can greatly improve its efforts by helping private landowners get 

involved in the carbon market. Not only will private landowner participation have positive 

implications for climate change, but offset projects also provide ancillary benefits such as 

increasing wildlife habitat, improving water quality through reducing nutrient runoff from 

agriculture, and promoting long-term conservation of forestry resources. 
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This report will focus specifically on land-use offset projects, and will address some of 

the major carbon market entry barriers that NC landowners face which currently limit their 

involvement, including: 1) Lack of information on market entry opportunities and future carbon 

legislation; 2) Low carbon credit prices and high up-front costs; 2) Concerns about the carbon 

market’s compatibility with other conservation funding; and 4) Concerns about entering into 

long-term land conservation contracts typically required by carbon market trading schemes.  

Market barriers to entry will be addressed in four sections. The first section provides a 

scoping analysis of global carbon markets that assesses some of the major features of cap-and-

trade markets (e.g. emissions targets, issuance of allowances, the role of offsets, banking of 

emissions, enforcement mechanisms, and linking opportunities with other markets). This section 

also presents lessons learned that might affect a regulated US cap-and-trade market. The second 

section presents an overview of the US carbon market, including current actors, offset project 

eligibility, current market entry opportunities for NC landowners, and proposed climate change 

bills in the 110th Congress.  

The third section addresses eligibility constraints of carbon market participation with 

other ecosystem service markets, and the state of North Carolina climate change action and 

legislation. Finally, the fourth section provides a financial analysis of conservation strategies that 

quantifies cash flow changes with carbon market participation. Discounted Net Present Value 

(NPV) estimates were constructed for three hypothetical properties across North Carolina’s three 

main ecoregions: the Mountains, the Piedmont and the Coastal Plain. Each property is 

representative of land-use activities and conservation funding programs in its respective 

ecoregion. Six NPV’s were constructed for each property: a Business-as-Usual scenario, a 

Conservation scenario, and four carbon market scenarios that explore trading prices based on 
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different carbon market price forecasts and prominent US carbon cap-and-trade proposals in the 

110th Congress. This section also addresses the issue of conservation contract permanence or 

longevity through the inclusion of conservation easements and ecosystem service market 

participation. 

 

 

II.   Overview of International Carbon Markets 
 

 

While global concern over climate change greatly heightened after the 1992 United 

Nations Summit on Economic Development in Rio de Janeiro, Brazil, the carbon market did not 

become a reality until the ratification of the Kyoto Protocol on February 16th, 2005. Kyoto 

commits member countries to individual, legally-binding GHG emissions reduction targets. The 

goal of the protocol is to reduce GHG emissions by 5% from 1990 levels during the commitment 

period of 2008-2012 (United Nations Framework Convention on Climate Change 2007).  Kyoto 

rules and procedures, especially in terms of offsets, have influenced future carbon market 

formation.  

Kyoto members are divided into Annex I, Annex II, and Non-Annex I countries. Annex I 

countries are industrialized countries that were members of the OECD (Organization for 

Economic Co-operation and Development) in 1992, and countries with economies in transition 

(the EIT Parties), including the Russian Federation, the Baltic States, and several Central and 

Eastern European States. Annex II countries include OECD countries from Annex I but not EIT 

parties. Non-Annex I countries are mostly developing countries (United Nations Framework 

Convention on Climate Change 2007).  

Kyoto allows participants to meet their individual country targets through direct 

reductions or through three flexibility mechanisms: Emissions Trading, Joint Implementation 
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and the Clean Development Mechanism (United Nations Framework Convention on Climate 

Change). This system has set the standard for many other carbon markets. The Emissions 

Trading mechanism allows Annex I countries to purchase units from other Annex I countries. 

Units can be any of the following:  

1) Assigned Amount Unit (AAU): issued by an Annex I country on the basis of its  

assigned amount;  

2) Removal Unit (RMU): credit awarded from a land use, land use change and forestry 

activity;  

3) Emission Reduction Unit (ERU):  generated by a Joint Implementation project;  

4) Certified Emission Reduction (CER):  generated by a Clean Development Mechanism 

project. 

The Joint Implementation (JI) mechanism allows Annex I countries to acquire ERUs through 

offset projects in any other Annex I country. The Clean Development Mechanism (CDM) allows 

Annex I parties to acquire CERs from offset projects in Non-Annex I countries.  

Land Use, Land-Use Change and Forestry (LULUCF) offset projects are restricted to 

human-induced afforestation, deforestation and reforestation projects initiated after 1990. 

Afforestation is the planting of trees on land that has not previously been forested. Reforestation 

is the replanting of trees on areas where forests have been previously harvested. Deforestation is 

the conversion of forested area to nonforested area. Kyoto currently does not include sustainably 

managed forests, soil carbon sequestration,  and avoided deforestation projects due to 

accreditation difficulties (Ruddell, Walsh et al. 2006). The impact of Kyoto’s rules for LULUCF 

projects has been to limit the growth of forestry projects internationally, and forestry offset 

credits are constrained mainly to the voluntary carbon market (Ruddell, Walsh et al. 2006).  
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These activities pose accreditation difficulties for three other major reasons: additionality, 

leakage, and permanence. Additionality is the difference between the baseline emissions scenario 

and the emissions that occur in a proposed project. This means that a project must provide 

sequestration benefits in addition to the business-as-usual scenario. This task is especially 

difficult for managed forests projects, where timber stands go through a process of seeding, 

thinning, and harvesting. Another difficulty is in determining the appropriate date by which 

sequestration activities must commence. Kyoto’s baseline data of 1990 has subsequently been 

adopted by most other carbon markets and carbon retailers, which will make global carbon 

market linkage easier in the future. 

 There are two general types of leakage associated with offset projects: Activity-Shifting 

Leakage and Market Leakage. According to the Society of American Foresters, activity-shifting 

leakage “occurs when a project’s activity causes a carbon-impacting activity to be done 

elsewhere”, and market leakage “is when a project affects [other] markets and thus influences 

the marketing activity of others”(Society of American Foresters 2008, p. 1). Many markets, 

especially voluntary, simply recommend that leakage calculations are conducted by the offset 

project verifier. 

 The permanence of projects is another contested issue among market stakeholders. To 

ensure the longevity of sequestration projects, landowners must commit to contracts ranging 

from permanent conservation easements to five or ten year contracts. The downside is that 

requiring a long-term commitment runs the risk of driving landowners out of participation. 

Contract length will differ based on the type of offset. Forestry projects, for example, are long-

term projects where markets generally require permanent easements or 100 year contracts. 

Agricultural offsets on the other hand, can range from five to ten years contract periods.  
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 Since the ratification of Kyoto, several market-based mechanisms for carbon reduction 

have developed, the largest being the European Union’s Emissions Trading Scheme (EU ETS), 

the Chicago Climate Exchange (CCX), and the New South Wales Market Greenhouse Gas 

Abatement Scheme (NSW GGAS) in Australia. These markets have also spurred the 

development of carbon retailers, carbon funds, and carbon-oriented nonprofits, all of which 

specialize in connecting carbon emitting entities, private landowners and citizens with offset 

projects. The next section will provide some background information on these international 

carbon markets, and detail which factors have been attributed to their success or price volatility, 

or which factors might be incorporated into a US mandatory cap-and-trade market. 

 

A) Creation of the European Union’s Emission Trading Scheme 

The European Union’s Emission Trading Scheme (EU ETS) has been, by far, the most 

successful market. Initiated in 2005, it was one of the first carbon markets to arrive after Kyoto. 

The program incorporates Kyoto’s EU emission target of 8% below a 1990 baseline level for the 

25 member countries, and the Kyoto flexibility mechanisms for offsets regulation. Phase I of the 

EU ETS is 2005-2007, and Phase II continues until 2012, the end of the Kyoto commitment 

period. Auctioning of allowances, where entities purchase rights to emit rather than have them 

handed out freely as through a grandfathering system, was limited to 5% in Phase I, but 

increased to 10% in Phase II (European Commission 2008). Phases I and II required member 

countries to complete a National Allocation Plan (NAP) and submit it to the European 

Commission for approval. The NAP specifies the number of allowances to be allocated across 

the five sectors for that country. Member countries decided their own national cap, how they 
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wanted to allocate allowances, and how to enforce monitoring and reporting (Kruger, Oates et al. 

2007). Carbon dioxide is the only gas covered through 2012.  

 The plans for Phase III were recently released and several changes have been made. 

Phase III will run from 2013 to 2020. The power generation sector will have to auction 100% of 

allowances, and the remaining sectors will be phased in through 2020 for full auctioning. Phase 

III will also see the addition of Nitrous oxide and perfluorocarbons (Energy Risk 2008).  

 The European Commission oversees market structure decisions and participation. The 

market currently applies to five economic sectors: iron and steel, certain mineral industries, 

energy production, oil refineries and pulp and paper. Transportation is not included, but air travel 

will be covered starting in 2011 (Kopp 2007).  

Members who reduce below their target can sell their excess allowances on the open 

market. There is a fine of € 40/tCO2 for the first phase and € 100/tCO2 for the second phase to 

members who do not meet their target. The estimated cost to the EU of meeting its target is 

between € 2.9 and € 3.7 billion annually (Katoomba Group 2007). The EU ETS has no artificial 

price cap or trigger, a mechanism sometimes employed in cap-and-trade systems to provide 

flexibility to participants in case the cap is set too high or too low. If a specified “trigger” price is 

reached, the governing party can adjust the cap.  

 

1)    The role of offsets  

The EU ETS has a Linking Directive (Directive 2004/101/EC) which allows members to 

use carbon credits from Kyoto CDM or JI projects to meet their targets, in a way that is 

consistent with UNFCCC and Kyoto Protocol guidelines. Member states are directed not to use 

CERs and ERUs generated from nuclear facilities. Member states decide the limit of use of 
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CERs and ERUs. In regards to environmental integrity, the directive states that member states 

should emphasize strong principles and rules governing LULUCF activities and that leakage, 

additionality, permanence and habitat preservation should be taken into account. Credits from 

LULUCF projects are allowed beginning in 2008 and are limited to 1% of the allocation of 

allowances to each installation (The European Parliament and The Council of the European 

Union 2004). At this time, forestry projects and large hydro dam projects are not allowed 

because the EU considers there to be great uncertainty related to the long-term contributions of 

these projects.  

 

2)   Where is the market headed? 

The latest Status and Trends report by the World Bank (WB) found that in 2006, the EU 

ETS grew steadily in the number of trades made, with over 1.1 million allowances being traded 

for a financial value of $24.4 billion. It is the largest carbon market in terms of volume of 

transactions and has the largest financial value. As of November 12, 2007, the price for an EAU 

was roughly € 22/tCO2.or US$33. After the release of verified 2005 emissions data, the market 

experienced major price volatility. This volatility has been attributed to three causes by the WB 

report: 1) an uncoordinated leak and release of verified emissions data after April 2006; 2) the 

inability to bank or carry forward unused allowances from Phase 1 to Phase II; and 3) the fact 

that the Commission set the overall compliance too high in an effort to attract more participants 

(Capoor and Ambrosi 2007).  In addition, the EU ETS has been criticized for having weak and 

inadequate monitoring and accounting systems for Member States (Burtrow 2007). The EU ETS 

was able to recover from this volatility because market actors suspected stricter compliance caps 
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for Phase II, and because the EU Commission required more transparency by Members in 

deciding Phase II NAPs.  

 The World Bank reports that, “Other elements of the scheme also raised some concerns, 

such as the process of allocations of individual caps across Member States, the role of auctions 

and the treatment of new entrants and exiting installations, suggesting a need for better 

harmonization across the EU” (Capoor and Ambrosi, 2007, p. 17). These lessons learned have 

been vital to carbon market creation in the US, and several lessons and details from the EU ETS 

can be seen in proposed carbon cap-and-trade proposals in the US 110th Congress.  

 

B)   Australia’s New South Wales Greenhouse Gas Abatement Scheme (GGAS) 

GGAS is a regional scheme that began in 2003, and is the product of the Australian 

Electricity Supply Act of 1995. GGAS is set up by a system of five rules issued by the Minister. 

The GGAS website provides a general description of the scheme, “GGAS establishes annual 

statewide greenhouse gas reduction targets, and then requires individual electricity retailers and 

certain other parties who buy or sell electricity in NSW to meet mandatory benchmarks based on 

the size of their share of the electricity market. If these parties, known as Benchmark Participants 

(BPs), fail to meet their benchmarks, then a penalty is assigned. Monitoring the performance of 

BPs is undertaken by the Independent Pricing and Regulatory Tribunal of NSW (IPART) in its 

role as Compliance Regulator” (New South Wales Greenhouse Gas Abatement Scheme 2007). 

The goal of the program is to reduce emissions of CO2e from 8.65 to 7.27 tCO2e by 2007 and 

maintain this level through 2012. Instead of setting an overall cap like the EU ETS, GGAS uses 

an intensity target, where the cap is set as a ratio of CO2e to population and economic growth.  
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 Trading occurs through an online registry which is accessible to the public and BPs. BPs 

meet their targets by surrendering abatement certificates created from project-based emission 

reduction activities. Certificates are bankable. One certificate is equal to one ton of emissions 

reduction. These activities are carried out by Abatement Certificate Providers (ACPs) and 

include (New South Wales Greenhouse Gas Abatement Scheme 2007):  

1. Low emission generation of electricity (including cogeneration) or improvements in 

emission intensity of existing generation activities 

2. Activities that result in reduced consumption of electricity 

3. Activities carried out by elective participants that reduce on-site emissions not directly 

related to electricity consumption  

4. Capture of carbon from the atmosphere into forests 

The penalty for not meeting the benchmark is currently $12 per ton of shortfall. ACPs must be 

accredited by IPART. IPART carries two functions with GGAS. First, it acts as the Scheme 

Administrator and manages applications for accreditation in GGAS and monitors the 

performance of ACPs. Second, IPART acts as the Compliance Regulator, and manages and 

monitors the performance of the BPs (New South Wales Greenhouse Gas Abatement Scheme 

2007).  

 

1)   The role of offsets: 

Forest carbon sequestration is the only type of offset project allowed with GGAS. 

Eligible land for offset projects includes Kyoto-consistent land within New South Wales, where 

carbon sequestration rights can be registered (New South Wales Greenhouse Gas Abatement 

Scheme 2003). The baseline period for sequestration activities is Jan. 1, 2003. Forests must be at 
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least 0.2 hectares, have 20 percent crown cover of land mass, and have 2 m height capacity of 

tree species. Projects must be maintained for 100 years.  

As of September 2007, only five projects have been accredited, all of which involve 

multiple sites. GGAS has resulted in 1,292,329 abatement certificates from carbon sequestration 

projects from the commencement of the program through November, 2007 (New South Wales 

Greenhouse Gas Abatement Scheme Dec. 2007).   

 

2)   Where is the market heading? 

GGAS is the second largest GHG abatement market in the world, with over 20.2 million 

certificates exchanged through 2006 for an estimated value of US$225.4 million (Capoor and 

Ambrosi 2007). The majority of credits have come from demand-side activities. GAS has been 

extended to 2020 and beyond on a 15 year rolling basis.   

The market has recently experienced some price volatility, with prices centering around 

US$4.5. This volatility has been attributed to, “uncertainty about a proposed national emissions 

trading scheme and the transition arrangements for GGAS and perceptions of short or longer 

term oversupply of certificates into the market” (New South Wales Greenhouse Gas Abatement 

Scheme Dec. 2007, p. 1).  

 

C)   What can we learn from international markets? 

There are several valuable lessons that can be learned from market activity in Phase I of the 

EU ETS and NSW GGAS. In a recent Congressional Testimony by Raymond Kopp from 

Resources for the Future (RFF), Kopp lists several lessons from the EU ETS which he has urged 
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US Senate Committee members to take into account when considering new climate change 

legislation proposals (Kopp 2007). These lessons include:  

1. The inclusion of sectors and sources should be preconditioned by the development of 

strong monitoring and accounting systems 

2. Allocation rules should be kept as simple and as transparent as possible 

3. Effective banking rules should be developed, or at least short-term overlapping rules 

from one phase to the next; and 

4. Near-term investments in technology should be focused on the energy sector  

Dallas Burtrow, a senior fellow at RFF also gave a Congressional Testimony on lessons learned 

from existing cap-and-trade programs to the US House of Representatives in March, 2007. 

Burtrow supported Kopp’s call for simple and transparent allocation rules. In addition to Kopp’s 

comments, Burtrow advocates the use of auctioning allocations and the use of long-time horizons 

instead of segmented Phases such as in EU ETS and NSW GGAS (Burtrow 2007).  

  Burtrow (2007) states, “There are not many viewpoints you can get economists to agree on, 

but one exception is the role of an auction. The vast majority of public finance economists would 

recommend an auction as the most efficient way to allocate emission allowances” (p. 8). Rather than 

doling out credits for free according to current emissions status, auctioning allows companies to 

compete for allowances and thus can increase economic efficiency in this way. Income generated by 

auctioning can then be used to further the purpose of the carbon market through funding for research 

and development and technology promotion. 

Burtrow (2007) states that another flaw of the EU ETS is the small proportion of auctioning 

required. RFF conducted an earlier study on this issue and found that giving out allowances for free 

would result in major overcompensation of firms at the expense of workers and consumers who 

would absorb the price change.  
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 The next section will review current market activities, as well as proposed climate change 

legislation in the 110 the Congress to provide an idea of what landowners in North Carolina can 

expect with the upcoming administration. 

 

III)   The US Carbon Market  

 

The US’s decision not to ratify Kyoto has led to a highly fragmented and mostly 

voluntary carbon market. Currently there is no federal legislation mandating reductions in carbon 

emissions, although there has been much discussion in the 110th Congress about future climate 

change bills. A variety of market actors have developed and can be divided into mandatory and 

voluntary markets. The mandatory market includes regional market schemes and state and local 

legislation. The voluntary market is divided into the Chicago Climate Exchange (CCX), the 

Over-the-Counter market, and the newly formed Green Exchange.   

Overall, these trading systems, registries and retailers can provide NC landowners with 

ample opportunity to participate and start earning money from credits. The categories of offset 

projects which private landowners in the US are eligible to participate in are listed in Table 1. A 

comparison of US carbon markets with the EU ETS and NSW GGAS is provided in Appendix 

B. This section will discuss the major trends in the US carbon market, specifically the rules and 

offset opportunities for private landowners in mandatory markets, as well as the status of current 

cap-and-trade proposals in the 110th Congress.  
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Table 1: Carbon offset projects accepted in the US 

Agriculture

Agricultural soil offsets

Agricultural methane

Forestry

Afforestation

Reforestation

Managed forests

Avoided deforestation

Energy

Renewable energy

Energy efficiency

Fuel switching

Reductions of sulfur hexafluoride emissions from 

electricity

Reductions of fugitive emissions from natural gas

Other

Landfill methane capture  

 

A) Mandatory Markets 

Many states are beginning to establish mandatory GHG emissions reductions. One of the 

most prominent examples is the Regional Greenhouse Gas Initiative, a collaborative effort by ten 

Northeast states to reduce emissions from 25 power plants. More recently, two other regional 

market-based systems have been established, including the Midwestern Regional Greenhouse 

Gas Reduction Accord and the Western Climate Initiative. On a state level, many states, namelyh 

California and Oregon, have passed influential legislation that is likely to influence future 

nationwide regulations.  

 

1)  The Regional Greenhouse Gas Initiative (RGGI) 
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RGGI is a mandatory cap-and-trade program that will begin its first trading period in 

2009. It is currently limited to power plants within ten Northeast states: Connecticut, Delaware, 

Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New York, Rhode Island, and 

Vermont. The District of Columbia, Pennsylvania, the eastern Canadian provinces, and New 

Brunswick are observers of the process.  RGGI has created three stages of development: 1) the 

Learning phase (2009-2011); 2) the first development phase (2009-2015), where emissions are 

expected to be stabilized; and 3) the second development phase (2015-2019), where states are 

required to reduce emissions by a cumulative of 10% (or a 2.5% reduction per year) below 1990 

levels. Power plants currently have three options to meet their reduction targets. First, they can 

reduce emissions at the facility level, and have the option to bank credits for the future. Second, 

participants can purchase credits from other participants. Third, participants can purchase credits 

from offset providers. The cap is currently set at 121.3 short million tons of CO2 through 2014. 

Initially, banking of credits and early reduction credits (projects undertaken after signing the 

Memorandum of Understanding (MOU) and the 2009 initiation date) are allowed without 

limitation. The RGGI MOU is one of the official guidance documents for RGGI participants 

(Regional Greenhouse Gas Initiative 2005).    

RGGI accepts six types of offset projects: 1) natural gas; 2) landfill gas; 3) methane 

capture from animal operations; 4) afforestation of non-forested land; 5) reductions of sulfur 

hexafluoride emission from electricity; and 6) reductions in fugitive emissions from natural gas.  

All projects must be initiated after December 20, 2005 to be eligible. The unit of trade for offset 

projects with RGGI is an “allowance”, which is equal to one CO2 equivalent (CO2e)
1 ton of 

certified reduction. For each compliance period, RGGI participants can only cover up to 3.3% of 

                                                 
1 CO2e is equal to the amount of carbon dioxide by weight that would generate the same global warming impact as a 
given weight of any other greenhouse gas 
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their reported emissions with offset allowances. For projects outside of the signatory states, 

however, one offset allowance equals two CO2 equivalent tons of certified reduction. The MOU 

states that additional offset types, such as grassland revegetation projects and additional forest 

projects, will be considered in the future.   

 The geographic extent of offset eligibility depends on the regional spot price for CO2.  If 

the price for CO2 is less than seven dollars per ton for a twelve month period on a rolling average 

(safety valve trigger price), then only member states can provide offset projects.  If the price is 

greater than seven dollars, then offset project allowances can be awarded to anyone in the United 

States. In this case, offset allowances are equal to one CO2 equivalent ton, and the percentage of 

offsets used to cover up reported emissions increases to 5%.  If the safety valve trigger occurs 

twice in a trading period, then offset projects will be accepted from anywhere within the US or 

from international programs at a rate of one offset allowance per ton of CO2 equivalent.   

 Offset providers must first submit an application to RGGI. If they are approved, they 

must sign a MOU agreement with RGGI, and will subsequently earn income from whoever 

purchases their offset allowances. All offset projects must go through third party verification. 

Afforestation projects undergo verification at least once every five years. 

 The major issue surrounding RGGI is how allowances will be distributed, as this will 

ultimately affect the price consumers pay for electricity. The other major criticism is that RGGI 

might be setting its cap too low, largely because it calls for emissions to be stabilized instead of 

continually reduced (Stern 2007).  

 

2)  The Midwestern Regional Greenhouse Gas Reduction Accord 
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On November 15th, 2007, ten Midwestern governors from Wisconsin, Minnesota, Illinois, 

Indiana, Iowa, Michigan, Kansas, Ohio, South Dakota, and the Canadian province, Manitoba, 

recently signed a regional carbon cap-and-trade accord, the Midwestern Regional Greenhouse 

Gas Reduction Accord. Indiana, South Dakota, and Ohio have signed as observers to the process. 

The Accord aims to establish GHG reduction targets and timeframes; develop a market-based 

and multi-sector cap-and-trade mechanism; and develop associated policies and mechanisms as 

needed to ensure reductions. GHG targets range from 60 to 80 percent below current emissions 

levels (Midwestern Governors Association 2007).  

 

3)   Western Climate Initiative 

The Western Climate Initiative aims to reduce emissions of the six Kyoto gases. Members 

include Arizona, California, New Mexico, Oregon, Washington, Utah, Montana, and the 

Canadian provinces of British Columbia and Manitoba. Members have agreed to set a regional 

GHG target, and to establish a market-based system to achieve this. Members recently set a 

target of 15% below 2005 levels by 2020 (Western Climate Initiative 2007). The geographic 

acceptance of offsets has not yet been decided (Cummins Feb. 21, 2008). More details on the 

Initiative should be available by August, 2008.  

 

4) State Actions 

California has been a leader in state climate change action and has the potential to influence 

federal climate change legislation. It was the first state to pass legislation regulating reductions 

of greenhouse gases. The Global Warming Solutions Act (AB-32) was enacted in September, 

2007. AB-32 sets up a statewide GHG emissions cap, for all six Kyoto GHGs, of 1990 levels to 
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be achieved by 2020. The cap is a “load-based” cap (unlike the generator-cap under RGGI) 

which encompasses all load serving entities, or organizations which deliver electric power to 

end-use customers. With this type of cap, utilities have an incentive to purchase power from the 

cleanest generators to meet emissions targets, even if those generators lie outside of the 

Californian border (Zakir 2007).  

 AB-32 also requires the California Air Resources Board (CARB) to develop the 

appropriate regulations for monitoring, reporting, and tracking of participants’ emissions levels. 

CARB has been directed to consider the following items: equity of costs and benefits; air 

pollution levels must not increase; protect participants who have reduced emissions before AB-

32; and allow for coordination with other states and countries (Nunez and Pavley 2006). The 

program includes a safety-valve, which the governor is authorized to use in the event of 

extraordinary events (California Air Resources Board 2006). As will be seen with the RGGI and 

current cap-and-trade bill proposals, a safety-valve is a tool to help relieve pressure on market 

participates should the cap be set inappropriately.  

 It is currently unclear whether California’s program will include trading or not, as AB-32 

does not mandate but only authorizes CARB to use market-based mechanisms. As it is written, 

AB-32 focuses mostly on technology improvements. CCAR is currently considering adopting a 

Forestry Protocol for the inclusion of forestry offset projects (for Californians only). Offset 

projects must ensure permanence through a permanent conservation easement.  

California also recently passed an Executive Order establishing a Low Carbon Fuel 

Standard (LCFS) for transportation fuels sold in California. The program will support AB-32 by 

aiming to reduce the carbon intensity of passenger vehicle fuels by at least ten percent by 2020 

(California Climate Change Portal 2007).  
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 Oregon is also taking initiatives to reduce its impacts on GHG emissions. It recently 

passed the Climate Change Integration Act or House Bill 3543 in July of 2007, which sets an 

ambitious target of a ten percent reduction of GHGs below 1990 levels by 2020, and a 75% 

reduction by 2050. The bill also establishes a Global Warming Commission, who is tasked with 

examining cap-and-trade systems, for developing an educational strategy to combat global 

warming, and for tracking potential impacts of global warming on Oregon. Last, the bill created 

the Oregon Climate Research Institute in the Oregon University system.  

 Other actions taken by states include establishing Climate Change Commissions (e.g. 

Alaska, North Carolina), establishing Climate Change Action Plans (e.g. Connecticut, Maine, 

North Carolina), establishing GHG reporting standards (e.g. Wisconsin, West Virginia, Georgia), 

and creating performance standards for electric power or vehicles (e.g. Minnesota, New Jersey, 

and Washington) (Pew Center on Global Climate Change 2007).  

 

B)  Voluntary Markets 

1)  Chicago Climate Exchange (CCX) 

CCX is the leading carbon market in the US and is exemplary in its expansion and 

linkage efforts to RGGI and international systems. It is entirely self-regulatory, and members are 

legally bound to reduce GHG emissions once enrolled. There is a one time initiation fee of 

$5000 and an annual dues fee of $5000. Participants agree to meet emissions targets set by CCX. 

Those who reduce beyond their target can bank or sell their credits.  Those who do not meet 

emissions targets can purchase credits through offset projects.  Reduction targets are split into 

two phases. Phase 1 (2003-2006) requires members to reduce 1% per year below the established 

Baseline (average of annual emissions from 1998-2001) for a total of 4% reduction by 2006. 
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Phase 2 (2007-2010) requires all CCX members to commit to an annual reduction that results in 

an overall 6% reduction from Baseline in 2010. The Baseline for year two is the same as for 

Phase 1, but can also equal the emissions for the single year, 2000.   

 The unit of trade is termed a Carbon Financial Instrument contract or CFI. CFIs include 

Greenhouse Gas Emission Allowances, Certified Emissions Offsets, and Certified Early Action 

Credits.  Each instrument equals 100 metric tons of CO2e and is designated with a specific serial 

number and annual vintage. Members must either reduce their emissions to the established 

emission reduction target or mitigate their emissions through the purchase of allowances and/or 

project-based offsets. Offsets are limited to 50 percent of an entity’s target. Reduction 

commitments and trading apply for the years 2003-2010. Members who do not reach their 

emissions targets are required to either use banked allowances or purchase CFI contracts. Market 

surveillance of CCX is overseen by the National Association of Security Dealers.   

 

a) Offsets with CCX: 

CCX accepts nine types of offsets: 1) agricultural methane; 2) agricultural soil carbon; 3) 

energy efficiency and fuel switching; 4) forestry carbon (Afforestation and Managed forests); 5) 

landfill methane; 6) renewable energy; 7) coal mine methane; 8) rangeland soil carbon; and 9) 

ozone depleting substance reduction. CCX requires offset providers to register credits through an 

offset aggregator if their project sequesters less than 10,000 metric tons of CO2/year. Offset 

aggregators are “entities that serve as the administrative representative, on behalf of offset 

project owners, of multiple offset-generating projects” (Chicago Climate Exchange 2008). The 

terms of the business and legal relationships between aggregators and project owners are left to 

the discretion of those parties.  Offset providers or aggregators must submit an application to 
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CCX which is reviewed by a Committee on Offsets.  If individual projects sequester more than 

2,000 metric tons of CO2/year, then projects must be certified in advance by a CCX-approved 

third party verifier.  Verifiers assist the offset holders with measurement of carbon sequestration 

potential. For forestry offsets, if individual projects sequester less than 2,000 metric tons of 

CO2/year, then carbon sequestration can be measured by the provider/aggregator using the CCX 

Carbon Accumulation Table.  Currently, the most common offset projects are agricultural soil 

carbon projects (specifically grasslands planting) (Chicago Climate Exchange 2007).   

  

b)   Where is the market headed? 

CCX has experienced growing success since it started in 2005. Trading volume during 

the first six months of 2007 were greater than the entire volume for the 2006 calendar year. In 

2006, the total volume traded equaled 10.3 million MtCO2, and over 21.2 million MtCO2 have 

been traded between January and November of 2007. Like the EU ETS, CCX has witnessed 

some price volatility this year, with a high of $4.20 per ton in January, and a low of $1.80 in 

October. CCX experienced a large decrease in its trading price between March and November of 

2007. As of March, 2008 the trading rate was around $2.05 per CFI. It is expected that possible 

future Federal regulations would cause this price to increase to a rate that is more appealing to 

private landowners (New Carbon Finance 2008).  

 At the end of 2006, CCX membership had increased from 127 initial members to 237. 

Recently, several major companies have joined CCX, including Bank of America, and energy 

companies including Allegheny Energy Inc., Alliant Energy, Avista Corporation, DTE Energy 

Co., Hoosier Energy Rural Electric Cooperative Inc., NRG Power Marketing Inc. and Reliant 

Energy Services Inc. (Chicago Climate Exchange 2007).  
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 CCX is also expanding to link with both domestic and international programs, including 

the EU ETS and RGGI. In 2005 it launched the European Climate Exchange (ECX), which 

manages the marketing and product development of ECX CFIs, all of which count as EUAs.  

Currently CCX is working on the creation of the New York Climate Exchange and the Northeast 

Climate Exchange, which will develop financial instruments to be used with RGGI.  Also in 

development are the California Climate Exchange (to aid with the development of AB-32) and 

the India Climate Exchange, which will be the first pilot cap-and-trade program for India.  

 

2)   The Over-the-Counter Market 

In response to the fragmented nature of the US carbon market, entities have developed to 

fill a niche that links landowners with carbon registries and non cap-and-trade markets. This 

niche, or Over-the-Counter (OTC) market, is defined by interactions not governed by a formal 

cap-and-trade program. Actors include carbon retailers, nonprofits, developers of JI and CDM 

projects that cannot be registered in a regulated market, offset project developers that work with 

private landowners and sometimes sell credits, carbon funds and offset aggregators. Credits in 

the OTC market are typically referred to as Verified Emissions Reduction (VER) credits 

(Hamilton, Bayon et al. 2007).  

 The retail carbon market deals mainly in helping businesses and individuals offset 

emissions from projects, concerts, festivals, etc., by investing in offset projects. Offset projects 

are typically provided by private non-industrial landowners, nonprofit conservation 

organizations, government agencies, for-profits, and national laboratories.  Businesses can 

register their purchases with a carbon registry to show the public what they are doing to reduce 

their carbon footprint. For example, a company who seeks to purchase offset VERs will fund a 
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retail organization.  The retailer will then partner with or fund a nonprofit organization, such as 

the Pacific Forest Trust, who acquires property and restores habitat.  This generates offset VERs 

which are then awarded to the business.  Landowners can either sell portions of their property to 

the nonprofit, or can maintain ownership and allow the nonprofit to conduct the restoration work 

free of charge. The retail market can often provide a higher trading rate than CCX, and also 

might not have as strict of standards as regulated markets. There is, however, a global 

standardization scheme available for voluntary offsets called the Voluntary Carbon Standard, 

which provides protocol and criteria for project verifiers and developers on the specifications for 

creating, verifying and registering credits (VCS Secretariat 2007).  

Currently, US carbon retailers and nonprofits are selling credits for an online price 

between $4.00 and $31.50 (Carbon Catalog 2008). Carbon retailers are not required to follow 

CCX or any other market standards, but most organizations attempt to credit their offset projects  

 On March 17th, 2008, the New York Mercantile Stock Exchange (NYMEX), in 

partnership with Evolution Markets, announced it would be launching a carbon exchange called 

the Green Exchange that will offer environmental futures, options and swaps contracts for 

climate, renewable energy, and air pollutant emissions. The Green Exchange will eventually 

offer trading in VERs in accordance with voluntary carbon standards, as well as contracts for 

national Green-e certified voluntary Renewable Energy Certificates (US Department of Energy 

2008). The partners behind this marketplace have worked extensively with environmental 

organizations, financial institutions and universities to select voluntary carbon and renewable 

energy credit standards. Contracts will be available for trading during the first quarter of 2008, 

using NYMEX trading and clearing platforms (The Green Exchange 2008).  
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 In summary, private landowners in North Carolina have three main avenues for carbon 

market participation:  

1. Chicago Climate Exchange 

2. Regional mandatory trading schemes (RGGI after 2009) 

3. Carbon retailers 

4. NYMEX’s Green Exchange 

The next section reviews recent climate change cap-and-trade proposals in the 110th Congress to 

address the role of offsets in a mandatory system.  

 

C)  Future Climate change legislation: A change is underway 

One of the future tipping points for global climate change action will be the US 2009 

presidential election. Currently, in the 110th Congress, there are 13 climate change bills, 11 of 

which are cap-and-trade proposals (New Carbon Finance 2008). Some of the key variables that 

these bills differ on include the level of the cap, who will be regulated, how allowances will be 

allocated, to what extent offsets will be allowed, whether a safety valve should be included, and 

whether emitters should get early action credits. Some similarities among these economy-wide 

cap-and-trade bills include: inclusion of all six Kyoto GHGs; allowance for biological 

sequestration projects, both above and below ground; and banking allowances (Pew Center on 

Global Climate Change 2008).  

 The more proactive bills are calling for at least a 70% reduction in greenhouse gas levels 

by 2050 and include the “upstream” transportation sector. One of the leading bills in the 

Lieberman-Warner (LW) Bill, or “Climate Security Act of 2008”. This bill places a declining 

GHG emissions cap upstream on manufacturers of petroleum, natural gas, and F-gases and N2O. 
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Emissions caps are also placed downstream on coal facilities (Environmental Protection Agency 

2008). The bill was recently approved by the Senate Subcommittee on Private Sector and 

Consumer Solutions, who then recommended it to the full Committee on Environment and 

Public Works on November 1, 2007. On December 5th, 2007, the legislation was approved by a 

11 to 8 vote by the Committee on Environment and Public Works (Broder 2007). The bill covers 

all six Kyoto gases, and aims to reduce emissions to a 2005 level by 2012, to 19% below 2005 

by 2020, and to 70% below 2005 levels by 2050. Domestic offsets are allowed up to 15% of an 

entity’s compliance obligation (Environmental Protection Agency 2008). This bill has been 

endorsed by groups such as The Nature Conservancy (The Nature Conservancy 2007). It has also 

been criticized by environmentalists and scientists for not being strong enough to meet standards 

which scientists say are necessary to fight climate change. Lexi Schultz of the Union of 

Concerned Scientists recently stated, “If we are to have a fighting chance to avoid the worst 

effects of climate change, the United States has to cut emissions by 80 percent from current 

levels by the middle of the century” (Broder 2007, p.1).  

 The remaining climate change proposals call for 2050 reductions of 50% to 80% below 

1990 levels, or for reductions in emissions intensity targets (as used by the NSW GGAS), where 

the target is a ratio of CO2 emissions to Gross Domestic Product 2. Currently, all presidential 

hopefuls are in support of a nationwide cap-and-trade program. (2008). Both Democratic 

presidential candidates, Hillary Clinton and Barack Obama have expressed support for an 80% 

reduction in emissions level below 1990 levels (New Carbon Finance 2008). Republican 

presidential candidate, John McCain, is also in favor of a cap-and-trade program, and co-

                                                 
2 Bingaman-Spector is the only proposal advocating an intensity target. Sanders-Boxer is the strictest bill calling for 
an 80% reduction below 1990 levels. The Pew Climate Center on Global Climate Change provides summary 
information on each cap-and-trade proposal. www.pewclimate.org  
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sponsored the McCain-Lieberman Climate Stewardship and Innovation Act, which calls for a 

60% reduction below 1990 levels by 2050 (Pew Center on Global Climate Change 2008).  

 

D) US Carbon Market Price Projections 

Given the current speculation about a future carbon cap-and-trade system, several 

forecasts about carbon trading prices have been made using characteristics from leading cap-and-

trade proposals.  

In April, 2007, the MIT Joint Program on the Science and Policy of Global Change 

released a study forecasting carbon prices through 2050. This study used an economic model 

called the MIT Emissions Prediction and Policy Analysis (EPPA) model to forecast carbon 

prices based on two policy options introduced by cap-and-trade legislation in the 110th Congress: 

1) Tightening target established based on emissions intensity, and which specifies a safety valve 

limit on the emission price that approximately stabilizes US emissions at the 2008 level3; and 2) 

a specified emissions reduction of 80% below 1990 levels by 2050. With a tightening target, the 

study predicted a 2015 price of $18/mtCO2e, which would rise annually by four percent up to 

$70 by 2050. A specified emissions reduction of 80% resulted in a 2015 price of $53, which 

would also rise four percent annually up to $210 by 2050. 

 New Carbon Finance, a major carbon market advisory firm, recently forecasted a 2015 

price of $35-40/mtCO2e using specifications from the newest version of the LW bill, where 

international trading is allowed (New Carbon Finance 2008). The EPA reported in their recent 

                                                 
3 EPPA assumptions include: 1) nuclear capacity will not expand; 2) no possibility for crediting reductions achieved 
in ex-US systems such as the Kyoto sanctioned CDM or other trading systems such as the EU ETS; 3) other regions 
pursue climate policies as follows: Europe, Japan, Canada, Australia, New Zealand; 4) All other regions adopt a 
policy beginning in 2025  that returns and holds them at year 2015 emissions levels through 2034 and then returns 
and maintains them at 2000 emissions levels from 2035-2050 (p. 14) 
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analysis that allowance prices could rise to values between $61-83/mtCO2e by 2030, an to $159-

202/mtCO2e by 2050 (Environmental Protection Agency 2008). The Nicholas Institute for 

Environmental Policy Solutions (NI) of Duke University and Resource Triangle Institute 

International (RTI) also forecasted prices for the LW bill4, with 2015 prices reaching 

$18/mtCO2e, a 2030 price of $38, and a 2050 price of $101 (Murray and Ross 2007). The 

NI/RTI study used a dynamic computable general equilibrium economic model called ADAGE 

for its forecasts.  

 

IV. The Carbon Market and North Carolina 

In 1990, NC emitted 31.9 million metric tons of CO2 equivalent (MMtCO2e). Land use 

acts as a sink in North Carolina, sequestering approximately 2.4 MMtCO2e. The NC State Action 

Plan reports that emissions could grow up to 216.1 megatons by 2010 in a business-as-usual 

scenario. The report also states that to meet a 7% reduction goal using a 1990 baseline, that the 

state will have to reduce its annual emissions by 81.1 megatons (Department of Geography and 

Planning at Appalachian State University 2000).  

 Climate change is an issue of particular importance to coastal states like NC. A recent 

report by Environmental Defense stated that temperatures in NC could increase between 4.1 to 

10 degrees Fahrenheit over the next century if NC continues with its current consumption habits. 

This in turn could affect sea level rise, air quality, shifts in agricultural productivity, and changes 

in ecosystems (Munger and Shore 2005). It would greatly benefit North Carolina to start thinking 

now about how they can decrease greenhouse gas emissions, not only because it could reduce 

possible future financial costs related to these climate change events, but also because of the 

                                                 
4 The NI and RTI study is based on the version of the Lieberman-McCain bill released before changes made in 
October, 2007, where targets are slightly different.  
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discussion in Washington about future climate change legislation. Matching demand-side actors, 

such as power plants, with supply-side actors (i.e. landowners) can give both sides a head start. 

 NC has recently taken actions that suggest it is preparing for carbon market participation. 

In 2005, the Legislative Commission on Climate Change was formed with Session Law (SL) 

2005-442. The aim of the Commission is to examine whether or not NC should enact policies to 

reduce GHGs. Shortly after the creation of the Commission, the Climate Action Plan Advisory 

Group (CAPAG) was formed to advise the Department of Environment and Natural Resources. 

This group is responsible for developing an inventory of GHG emissions and developing an 

action plan for how to best reduce emissions given current state conservation programs. CAPAG 

recently finished its draft final report of recommendations based on a series of seven meetings 

held between 2006-2007 (North Carolina Climate Action Plan Advisory Group 2007). The draft 

report concluded that a cumulative of over 90 million metric tons of CO2 equivalent could be 

sequestered with agricultural and forestry management offsets.  

 In August, 2007, Governor Mike Easley signed into law SL 2007-397, which establishes 

a Renewable Energy and Energy Efficiency Portfolio. This law requires that by 2021, electric 

utility companies meet 12.5% of electricity demand through renewable energy or energy 

efficiency measures. Electric membership corporations and municipalities are required to meet a 

standard of 10% by 2018 (Pew Center on Global Climate Change 2007). Given these 

requirements, offsets clearly have potential, whether they are through renewable energy supply 

or sequestration.  

 NC recently became one of thirty states to join the Climate Registry, a nonprofit 

organization that combines the California Climate Action Registry and the Eastern Climate 

Registry. Members must sign a Statement of Intent which requires them to: 1) Inventory and 
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report entity-wide direct and indirect GHG emissions according to given guidance documents; 2) 

verify emissions through an approved Registry verifier; and 3) report total emissions through the 

Registry’s online reporting software. The Registry’s General Reporting Protocol is expected to 

be finished by late January, 2008 (The Climate Registry 2008).  

NC currently does not have a state level aggregator, but the NC Farm Bureau has recently 

held informational meetings with AgraGate, an offset aggregator spin-off from the Iowa Farm 

Bureau. In these discussions, the NC Farm Bureau has discussed using AgraGate as a major 

source for NC offset projects, including both agricultural soil sequestration and forestry projects 

(Crow 2008). Despite these efforts, private landowners have had very little participation in 

domestic carbon markets. The state has no legislation requiring mandatory greenhouse gas 

reductions. NC currently has zero offset projects registered through CCX or other markets.  

 

A)   Opportunities for Private Landowners: 

The majority of land in NC is privately owned. Over 14 million acres, or 78% of 

timberland is privately owned (Brown 2002). Several studies report that the Southeast has great 

potential for carbon sequestration, especially through forestry offset projects. Most of the 

nation’s fast growing and young tree plantations are located in the South (Zeuli and Skees 2000). 

Almost 60% of North Carolina’s 33 million acres is considered forestland (North Carolina 

Cooperative Extension Service 2007). Almost half of all NC’s timberland and 62% of all 

softwood timber are found in the Coastal Plain5. The Mountain ecoregion is also heavily 

forested, by mostly hardwood species. Sustainably managed forests (for wood products, 

recreation, biodiversity, water quality, etc) probably offer the most potential (Smith 2007). In 

                                                 
5 Coastal Plain is defined by the NC Forest Service as the area that extends inland from the Atlantic Ocean an 
average of 125 miles and includes almost two-fifths of the area of the state 
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terms of afforestation, marginal cropland provides the greatest opportunity, and can provide 

ancillary conservation benefits such as water quality improvement and soil erosion reduction. 

Almost one-fourth of all cropland in NC is highly erodible. Most of this land exists in the 

Piedmont ecoregion (North Carolina Cooperative Extension Service 1993). Currently, there are 

roughly 48,000 farms in NC, covering 8.8 million acres or about 30% of total land area (North 

Carolina Department of Agriculture and Consumer Services 2007). Cropland makes up 

approximately 60% of farmland; pastureland about 7%; and woodland about 28%; and the 

remainder is land in house lots, ponds, roads, wasteland etc... Conservation tillage is already 

widely practiced in North Carolina, as almost 80% of farmer’s use conservation, strip or no-till 

practices. To qualify as no-till, at least 30% crop residue must be maintained on the soil surface 

after planting. The added benefits include reduced cost of fertilizer and lower fuel usage 

(Environmental Protection Agency).  

 

B)   Eligibility with other Ecosystem Service Markets 

A key determinant for most landowners in deciding to place a conservation easement or 

other conservation contract on their property is the amount of income they can earn from 

conservation practices relative to the alternative of development. Thus, it is essential to 

understand how the carbon market will interplay with ecosystem service markets (ESMs) 

available in North Carolina. In its simplest definition, ecosystem services are services provided 

by nature which increase the well being of humans, such as flood buffering, recreation, carbon 

sequestration, water and air purification, and animal habitat. ESMs can include state and Federal 

conservation funding programs, trading schemes (e.g. the carbon market), and conservation tax 

incentive programs. Currently, most ESMs do not exclude carbon market participation, so a 
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landowner can potentially earn income to reforest, restore a wetland, or switch to conservation 

tillage and register for credits through CCX or the OTC.  

Federal and state public payment mechanisms, trading schemes and private deals were 

examined to determine which ESMs are most applicable for North Carolina private landowners. 

Table 2 lists the most widely used markets in North Carolina6, and a short description of each 

program is provided in Appendix C, as well as current funding availability, required contract 

length, and carbon overlap activities that can receive funding. There are no ESMs that explicitly 

exclude carbon market participation, although the goals of an ESM might not inherently be  

 

Table 2: Conservation funding programs in North Carolina. All listed programs are eligible with carbon 
market participation 

USDA Programs USFWS Programs

1.  Conservation Reserve Program 1.  Partners for Fish and Wildlife Program

2.  Conservation Reserve Enhancement Program 2.  Coastal Program

3.  Conservation Security Program

4.  Environmental Quality Incentives Program North Carolina Specific

5.  Farm and Ranchlands Preservation Program 1. Clean Water Management Trust Fund

6.  Forest Legacy Program 2. Ecosystem Enhancement Program

7.  Grassland Reserve Program 3.  NC Agricultural Cost-Share Program

8.  Healthy Forests Reserve Program

4.  NC Agricultural Development and Farmland 

Preservation Trust Fund

9.  Wetlands Reserve Program 5.  NC Forest Development Program

10.  Wildlife Habitat Incentives Program

Other

Tax Credit Programs 1.  Conservation Banking

1.  Present Use Value Program

2.  NOAA Coastal and Estuarine Land 

Conservation Program

2.  Conservation Tax Credit Program 3.  North American Wetlands Conservation Act

4.  Wetlands Mitigation Banking

 
 
compatible. Some ESMs, such as the US Department of Agriculture (USDA) Conservation 

Reserve Program, can actually help a landowner meet carbon market eligibility criteria by 

                                                 
6 Land trusts across the state were contacted to determine which programs were most widely applied. 
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providing proof of long-term maintenance of sequestration (Natural Resources Conservation 

Service 2007). Many programs also help landowners with the switch from conventional forestry 

and agricultural practices to more sustainable ones by providing cost-share and technical 

assistance. Only a few of these programs will be covered in the following case study analyses, as 

these are the most prevalent to each of the three ecoregions.  

 

V. Case Study Analyses 

Discounted net present value analyses were constructed for three properties to reveal the  

financial implications of different land use management strategies, emphasizing conservation 

activities and participation in the carbon market. The goal is to examine to what extent carbon 

market participation can assist landowners interested in conservation bridge the financial gap 

between selling their property at its market value for development and conserving it through 

conservation easements and land-use related funding from ecosystem service markets. Each 

  

 
Fig. 1: Ecoregions of North Carolina. Source: http://www.secretary.state.nc.us/kidspg/geog.htm 
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property is representative of characteristics and typical ecosystem service markets available to 

one of North Carolina’s three main ecoregions: 1) Mountains, 2) Piedmont, and 3) Coastal Plain 

(see Fig.1). Each case study is based on real property data and information gathered from 

interviews with land protection organizations, the NC Department of Revenue, the NC State 

University (NCSU) Cooperative Extension Service, and conservation program project leaders. 

The properties do not represent real properties. Properties are each 1500 acres, which is larger 

than average NC property size for each region to emphasize eligible ecosystem service markets. 

Each landowner is assumed to enroll with CCX, as it is the only operable carbon trading system 

currently in the US. Landowners are also assumed to enroll through a national offset aggregator, 

where verification costs are spread across participants.  

 

A)   Methods:  

1)   Discounted Cash-Flow Models 

Six cash-flow models were computed for each of the three representative properties. Each 

model was built using Microsoft Excel, 2003. A real 8% discount rate was used to project cost 

and revenue streams, which is based on average annual effective interest rates for new loans by 

the North Carolina Farm Credit System (Carolina Farm Credit 2008). The National Timber Tax 

Website also reports a 7.17% interest rate for North Carolina (National Timber Tax Website 

2008). These analyses do not reflect scarcity or other constraints on end-use products. Instead, 

prices are assumed to remain constant over the 50 year period and inflation is ignored. Property 

values are assumed to increase at an annual three percent real growth rate to reflect the 

increasing development pressure occurring in the state (Loopnet 2008).  
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2)   Model Inputs and Assumptions 

Six scenarios were constructed for each property using a 50 year timeframe. First is the 

“Business-as-Usual” (BAU) scenario, where the landowner is assumed to use conventional land 

management practices (e.g. conventional tillage for crop fields and clear-cutting of timber 

stands). Also, the landowner is not enrolled with any Federal or state conservation incentive 

programs or the carbon market. Second is the “Conservation” scenario, where the landowner 

engages in sustainable crop and forestry production and begins participation with eligible 

ecosystem service markets, with the exception of the carbon market. This scenario emphasizes 

typical ESMs for each region based on land use activities. Third is the “Chicago Climate 

Exchange” (CCX) scenario, which assumes the landowner enrolls eligible land tracts with CCX 

in 2010 through an offset aggregator7 and that CCX maintains current eligibility rules. To 

address the possibility of a mandatory carbon cap-and-trade system, the fourth scenario, the “EU 

ETS” scenario, assumes the US initiates a mandatory cap-and-trade system in 2010 where the 

credit trading price stabilizes in the 10th year of operation to the same value as the EU ETS 

market of $33.50/mtCO2e. The last two scenarios, “MIT-Low” and “MIT-High”, align carbon 

allowance prices with projections from the 2007 study by the MIT Joint Program on the Science 

and Policy of Global Change (Sergey Paltsev 2007). Scenarios were not constructed for New 

Carbon Finance and NI/RTI projections because these values lie in-between those of the MIT-

Low and MIT-High scenarios.  

 For carbon market participation, I assume each landowner participates in an offset project 

pool with an offset aggregator, AgraGate. Pool size for each offset project type is 100 members. 

                                                 
7 The CCX website, www.chicagoclimateexchange.com, lists specifications and rules for each offset project type. 
Agricultural soil carbon projects require a 5 year commitment. Forestry projects require a permanent easement or a 
15 year Conservation Reserve Program agreement. Forestry projects must also be initiated after January 1, 1990. 
Grasslands planting projects must be initiated after January 1, 1999.  
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There is an initial $600 registration fee to participate. AgraGate charges a 10% fee that is applied 

to total annual income. Landowners also incur an additional expense for annual monitoring and 

verification which equals $300 (Crow 2008). CCX charges an additional fee of $0.20 per 

MtCO2e sold. CCX also requires that 20% of annual credits earned are retired from the trading 

market as a form of insurance (Chicago Climate Exchange 2008). For the CCX scenario for each 

project, the going CCX trading rate of $2.05 is used. To account for the regulated carbon market, 

the trading price is assumed to increase to current trading level of the EU ETS, which is 

approximately $33.50. I assume that price increases 31% each year after the cap-and-trade 

market is mandated, and that price stabilizes in the tenth year. The MIT-Low scenario is based 

on the intensity target legislation (such as with the Bingaman-Specter bill) with a 2015 price of 

$18/mtCO2e, and a 2050 price of $70. MIT-High is based on a specified emissions reduction of 

80% below 1990 levels, with a 2015 price of $53, and a 2050 price of $210. I assume these 

prices continue to rise annually by four percent through 2058.  

 CCX methodology was employed to compute credits earned for grasslands planting, and 

agricultural soil sequestration, afforestation, and managed forest credits. For forestry projects, 

including Christmas tree production, I used the CCX afforestation accumulation tables (Chicago 

Climate Exchange 2004). All sequestration credits also follow CCX guidelines for additionality. 

CCX associates were contacted to verify eligibility for each sequestration project on every 

property (Clark 2008; O'Hara 2008).  

For each property, the landowner is assumed to retain 10% of the property (or 150 acres) 

as available for development, a typical insurance practice against a natural disaster or market 

downturn (Fisher 2008). It is also assumed that income from land-use activities is not the 

landowner’s sole source of income, so income taxes are excluded from the analysis.  
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 To determine forestry growth and yields for pine plantations, the NCSU Pine Plantation 

Model (Hafley and Smith, Version 1.0B) was employed. This model calculates the output of 

end-use products including sawtimber, chip-and-saw and pulpwood based on the following 

inputs: tree type (loblolly or white pine), initial trees per acre, thinnings (how many and at what 

age), site index, and percent survival rate. Outputs also vary according to the Height/age curve 

employed, which varies by ecoregion.  

Stumpage prices for forestry end-products are based on five year average prices from 

2002 to 2007 taken from the NCSU Cooperative Extension Forestry website (North Carolina 

State University Extension Forestry 2007). For landowners engaged in timber production who 

switch to sustainable practices for the conservation and carbon scenarios, I assume that 

production changes from a clearcut in year 40, to harvesting approximately 50 acres every year 

for ten years beginning in the fortieth year. At least two forestry consultants were contacted for 

each county to gather data on timber management strategies and costs (e.g. planting, thinning, 

clearcutting, management plans), as well as typical tree species and end-uses.  

Agricultural income data and yields are based on five year average values taken from the 

USDA National Agricultural Statistics Service dataset. Production and machinery expenses, 

including depreciation rates, are based on 2007 values taken from the NCSU Cooperative 

Extension Service crop budgets for tobacco, soy-wheat production, and corn (North Carolina 

State University Agricultural and Resource Economics Extension 2008). Average costs over the 

period 2002 to 2007 were used (where available) to account for market and production volatility. 

It should be noted that most costs used were associated with medium or high productivity land 

where such information was available.  
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To determine savings from switching from conventional tillage to no-till cultivation, a 

literature review revealed a per acre fuel savings of 3.5 gallons of diesel per acre (Natural 

Resources Conservation Service 2005). Studies varied in their savings and costs estimates. 

Pennsylvania State’s College of Agricultural Sciences Cooperative Extension reported that no-

till cultivation resulted in herbicide costs approximately 47% higher than conventional tillage. 

These costs were found to be balanced, however, by the savings in variable machinery costs 

(36% lower), fertilizer (9%), and fuel. This report also found that the major difference is a cost 

savings in machinery ownership costs (Penn State College of Agricultural Sciences Cooperative 

Extension 1996).  For simplification, fuel costs are assumed to be the only savings that result 

from switching to no-till cultivation, as the costs and benefits from switching largely even out in 

the Penn State report, and because machinery costs are not directly available for every crop type 

in NC.   

 Price data for conservation easements and ecosystem service markets (or conservation 

funding programs) are based on current prices and cost-share rates provided by the USDA 

Natural Resources Conservation Service website, state and Federal conservation program 

websites, and by county tax assessors’ offices. Working land easements, water quality and 

habitat conservation easements are valued at lower rates than the market value of land. Working 

agricultural or forestry easements are defined as conservation easements which restrict 

development rights but allow for the sustainable production of crops or timber. Water quality and 

habitat easements restrict both development and production of crop or timber goods. The 

easement payment a landowner can receive is equal to the residual value between the market 

value and the easement value. This residual value is relative to development pressures, i.e., the 

higher the development pressure, the higher the residual value and the lower the easement value. 
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Typically, an area facing high development pressure, shown in red in Figure 2, will have high 

property market values and low easement values. Conversely, an area with low development 

value, such as that found in agricultural areas in the Coastal Plain, will have a lower market 

value and a relatively higher easement value.  

 

 

Figure 2: Map of farmland and development pressure provided by the American Farmland Trust 
(www.farmland.org). High-development areas are defined as areas with relatively rapid loss of high-quality 
farmland to development.  

 

The only relevant tax incentive used in this study is the NC Present Use Value (PUV) 

Tax Program, where land that is in active timber, agricultural or horticultural production is taxed  

at its present use (i.e. cash rental rate for agriculture and net income for forestry) instead of its 

market value. The current capitalization rates to determine the PUV rate are set by the Use-Value 

Advisory Board (North Carolina Department of Revenue 2007). It is important to note that a 

major motivation for placing a conservation easement in NC is the Conservation Tax Credit 
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Program, which allows landowners to receive a credit against individual and corporate income 

taxes if they donate a portion of their easement (North Carolina Department of Environment and 

Natural Resources 2008).   

Supplementary data for values (e.g. property values, easement values, etc.) not directly 

available through written sources mentioned are provided in Appendix A.  

  

B)   Properties 

1.  Blue Ridge Mountains 

The Mountains ecoregion consists mainly of heavily forested areas with a variety of oak, 

hemlock, cove hardwoods, and pine communities. Historically the area was once dominated by 

the American chestnut, but a fungal disease introduced in 1904 wiped out much of the species. 

The area includes the Pisgah National Forest, part of the Great Smoky Mountains National Park, 

the Amphibolite Mountains, the Blue Ridge escarpment, the Brushy Mountains, and the 

Nantahalah Mountains. Many private landowners are engaged in forest-related activities 

including pasture areas, apple orchards, and Christmas tree farms. Western North Carolina 

produces more than 99 percent of the state’s Christmas trees (North Carolina State University 

2003). Fraser fir represents 95% of all tree species grown (North Carolina Christmas Tree 

Association 2007). The area’s diverse topography and wet climate provides for important habitat 

for many endemic species including black bear, whitetail deer, wild boar, turkey, songbirds, and 

a variety of small mammals, reptiles, amphibians and invertebrates. The area is highly visited 

and has high property values because of its provision of recreational activities including hunting, 

birdwatching, fishing, hiking, camping and water-based activities (Griffith, Omernik et al. 2002).   
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 Recently the area has experienced a good degree of human-induced alterations and 

development pressure. Habitat loss and deforestation has occurred mostly in lower elevations 

due to suburban sprawl and urban development (Loucks, Olson et al. 2001). Some of the more 

frequently used conservation funding programs include the Clean Water Management Trust 

Fund (CWMTF), The NC Agricultural preservation and Farmland Preservation Trust Fund 

(NCFPTF), and the Forest Legacy Program (FLP) (Painter 2008).   

 The representative property for this ecoregion is located in Avery county (land use is 

outlined in Table 3). The landowner is engaged in apple and Christmas tree production on 75 and 

150 acre tracts respectively, and is aiming to afforest a large section of pasture that is adjacent to 

the Pisgah National Forest. Typical tree species for this area include white pine, yellow poplar, 

ash and oak-pine. There is a stream segment running through the property which the landowner 

is considering protecting with a water quality easement funded by the CWMTF. The majority of 

the property is currently in pasture, which is used for cattle production (for beef). Cattle are 

raised on 500 of the 750 acres of pasture, with 167 heads of cattle. One third of the 500 acres is 

used for hay production, and the remaining 333 acres is used for grazing (assuming two acres per 

cow) (Benson Feb. 25, 2008). Typically, a cattle farm of this size would be divided across 

landowners and farms, but I assume this is an operation owned by a single landowner. Cattle 

costs are based on NCSU Agricultural and Resource Economics’ 2008 Livestock budget for Beef 

Cow-Calf using 2008 bluegrass forage budget for pasture costs8. The US Forestry Service is 

eager to see this area replanted in native tree species and permanently protected, as this area is 

adjacent to a National Forest and would increase habitat connectivity. Funds for this easement, as 

well as forest establishment and management costs are available from the state, and would be 

routed by the FLP. Finally, the landowner has a 150 acre tract dedicated to Fraser Fir production, 

                                                 
8 Current year prices are the only prices available through the NCSU website.  
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on an eight-year production cycle. Data for Christmas tree production costs and yields are based 

on a study by Michigan State University (David M. Jones, Leefers et al. 1997). Acreage in 

Christmas tree production qualifies for the Present Use Value tax program.  

 
Table 3: Mountain Property Characteristics and Acreage 

Property Description Acres

Total Property Size 1500

Developed area 150

Pasture 800

Christmas Tree Farm 150

Apple orchard 100

Easements

Forest Legacy Program Easement 800

CWMTF stream easement 300  

 

a. Land Use Scenarios 

In the BAU scenario, the landowner continues using the pasture tract for forage 

production and cattle grazing. For the remaining scenarios, the landowner decides to reforest this 

tract with white and oak-pine, and signs a permanent conservation easement agreement with the 

FLP. The landowner also places 300 acres that surround the stream under a permanent water 

quality conservation easement with the CWMTF. Payments for both the FLP and CWMTF 

easements are received in the first year. Both the reforested tract and Christmas tree farm are 

eligible for carbon market credits (assuming sustainable Christmas tree production).  

 

2. Piedmont Property 
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The Piedmont area of North Carolina lies between the Appalachian Mountains and the 

Coastal Plain. It contains the majority of the state’s population (State Climate Office of North 

Carolina 2007) and as a result, the land has been dramatically altered over the past 200 years, 

switching from forest to farm, back to forest, and now incurring heavy development and 

agricultural demand. It is characterized by an erosive terrain of moderately dissected irregular 

plains with some hills. Much of the forested region is now in planted pine (shortleaf or loblolly) 

or has reverted to successional pine and hardwood woodlands with some pasture (Griffith, 

Omernik et al. 2002). The area produces much of the state’s agriculture, with primary crops 

being soybeans, flue-cured tobacco, as well as hay and cattle production.  

 The property used for this analysis is located in Franklin County, which is currently 

experiencing rapid growth, as sprawl from Raleigh and Wake Forest is extending north and east. 

Between 1990 and 2004, the county grew by 45%, and it is listed as the ninth fastest growing 

county in the state (County June 19, 2006).The landowner is currently engaged mainly  in 

agricultural (soybeans, tobacco and winter wheat) and forestry (southern yellow pine) 

production. Field crops are grown on a two year rotation on 500 acres. There is also a Southern 

Yellow Pine plantation of 500 acres. The other major features of the property include a large 

stream coverings 450 acres which connects to the Tar River, and a pasture field of 50 acres.  

Several portions of the property are eligible for ecosystem service market participation, as 

determined by eligibility requirements from NRCS. These opportunities include an agricultural 

easement and a working forest easement, where the landowner would still own the property and 

gain income from end products, but would give up development rights on this acreage in 

perpetuity; a Wildlife Habitat Incentives Program contract to plant the marginal cropland with 
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natives grasses because the area is important for quail habitat; and a water quality conservation 

easement funded by the Ecosystem Enhancement Program (EEP).   

 
  Table 4: Piedmont property characteristics and acreage 

Property Description Acres

Total Property Size 1500

Developed area 150

Crop Production 500

Tobacco (Flue-cured) 100

Soybean-Wheat Rotation 400

Forestry Production

Southern Yellow Pine plantation 500

WHIP

Native warm season grass planting 50

Easements

Agricultural Easements 500

NC DOT/EEP Stream Easement 300

Working Forest Easement 500  

 
a.   Land Use Scenarios 

For the BAU scenario, the full 500 acres of cropland are devoted to agricultural 

production. On the pine plantation, the landowner aims to maximize income from this tract using 

conventional timber management practices. In this area of NC, pine plantations are generally 

thinned in the 15th and 25th years and clear-cut in the 40th year. The first thinning produces 

pulpwood, the second produces pulpwood and chip and saw, and the clear-cut produces mainly 

saw timber, with some production of pulpwood and chip and saw. The forest is reseeded in 2008.  

For the Conservation and Carbon market scenarios, the landowner receives funds for the 

agricultural easement from the North Carolina Agricultural Development and Farmland 
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Preservation Trust Fund (NCFPTF) and the Farm and Ranchlands Protection Program (FRPP) to 

protect the agricultural land through three permanent conservation easements of 210, 150 and 

140 acres, respectively. The landowner switches from conventional tillage practices to no-till 

cultivation. Because funds from NCFPTF and FRPP are limited, the landowner will seek funding 

for only one easement per year. It is assumed the FRPP accepts this project and will fund 30 

percent of the easements’ value over a period of three years. The landowner agrees to match this 

30 percent in a donation of the easements. The remainder of the funding for the conservation 

easements (40%) will be paid for by NCFPTF. The 50 acres of pastureland are suitable for quail 

habitat, but require grass planting. The landowner is approved for a ten-year contract that will 

fund the planting of native warm grasses from the Wildlife Habitat Incentives Program (WHIP) 

in 2008. To maintain the grasslands over the time, early successional plant management is 

necessary, which includes herbicide application and light discing every three years. WHIP funds 

both of these practices at 75% (Natural Resources Conservation Service 2008). It is assumed that 

the landowner is restoring this habitat for its intrinsic value, and no forage is sold from the 

practice of grass cutting. Also, it is assumed that the landowner renews the WHIP contract every 

ten years throughout the 50 year timespan. 

 The landowner will also receive payment for working forest easement placed on the full 

500 acres of pine. Funding will come from the FLP and the state. Both agricultural and forestry 

land also qualify for the PUV program.  

Several of the landowner’s activities in the Conservation Scenario could be eligible for 

carbon market credits, including grasslands planting, managed (sustainable) forestry, and 

agricultural soil carbon sequestration (through switching to no-tillage agriculture).  
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3. Coastal Plain 

The North Carolina Coastal Plain occupies about 45% of NC, or about 119,000 square 

miles (see Fig. 2). The region is characterized by low elevations with many swamps, marshes, 

and estuaries. Historically, this region was covered with Longleaf pine, but now consists of 

mostly Loblolly and Shortleaf pine with patches of Oak, Gum, and Cyprus (Griffith, Omernik et 

al. 2002). Land along the coast is valued at much higher values than land in the coastal plain, 

which contains mostly agricultural and wetlands.  

 Pine plantations managed for pulpwood and lumber are typical in the region (SE Coastal 

Program). The Coastal Plain has historically had a large percentage land cover change from 

forests and wetlands to agriculture. The current dominant crop types are bright leaf tobacco, 

peanuts, soybeans, and sweet potatoes (NC Department of Cultural Resources). The major 

acreage of corn for grain is also produced in this region. Agricultural pesticide (mostly nitrogen) 

and sediment runoff into water systems is a major cause of decreasing water quality in the area.  

The property for this ecoregion is located in Cumberland county, near Fayetteville, NC (see 

Table 5). This area is an important habitat for deer and black bear, and the landowners have 

recently set up a hunting club with ten members per year. Membership and club costs are based 

on the going rates for hunting clubs in North Carolina (see Appendix C).  

Agricultural production includes a two-year rotation of soybeans with corn on 500 acres 

of the property. Loblolly pine production occurs on 600 acres. The landowner is interested in 

planting pine on another 50 acres that is currently in pasture. Currently, the landowner conducts 

three thinnings in years 15, 23, and 31, and the final harvest occurs in year 40. Both agricultural 

and timber tracts will be eligible with the PUV program. Also on the property are over 200 acres 

of wetlands, and a large stream that crosses the property, covering roughly 300 acres.  
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a.   Land-Use Scenarios 

For the BAU scenario, the landowner continues to rotate soybeans and corn on 500 acres, 

and does not plant the additional 50 acres in loblolly pine. The wetlands and stream are also left 

       Table 5: Coastal property characteristics and acreage 

Property Description Acres

Total Property Size 1500

Developed property 150

Crop Production 500

Corn-Soybean rotation 500

Conservation Reserve Enhancement Program 50

New softwood trees (loblolly)

Forestry Production

Longleaf Pine Plantation 600

Easements

Agricultural easement 1 250

Agricultural easement 2 250

Wetlands Reserve Program 200

Working Forest Easement 650

Agritourism Activities Visitors/year

Hunting Lease 12  
 

 

unprotected.  

 For the Conservation and Carbon scenarios, the landowner decides to sell a working 

forest easement on the full 650 acres of loblolly pine through FLP. The landowner also applies to 

the Conservation Reserve Enhancement Program (CREP) for funding to plant new softwood 

trees on the 50 acres of pasture and to sell the additional fifty acre into a working easement. 

Hunting is allowed to continue on the property. The landowner also protects the cropland with 
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two FRPP easements, both covering 250 acres. FRPP funds 30 percent of the easement cost, 

another 30 percent is donated by the landowner, and the remaining is covered by the NCFPTF. 

To protect the wetlands portion of the property, the landowner agrees to a permanent easement 

with the Wetlands Reserve Program (WRP), which covers both restoration and easement costs.  

On this property, the land that is in timber production (650 acres) and agricultural 

production (500) acres will be eligible for carbon credits from managed forest and agricultural 

soil sequestration projects.  

 

C.   Results  

Incremental cash-flows were calculated to determine the difference in net present values 

between the conservation and the BAU scenario, and the carbon scenarios and the conservation 

scenario. It should be noted that each case is unique and may not be typical for other land 

holdings in the region because discrepancies in property size, topographical aspects, and 

development activities. It is also well to remember that the precise numerical results are not as 

important as the direction of change indicated by relative changes in landowner income streams.  

 Tables 6 shows the NPV per acre value if land is sold for development at its market value 

in the first period. As a comparison, Table 7 shows the incremental NPV per acre of the 

Conservation scenario over the BAU scenario, which reflects income earned from switching to 

sustainable land management practices and selling conservation easements. A range of easement 

funding values is provided (100%, 50%, 0%), as the amount of funding that an easement 

program will deliver to a landowner depends on several factors, including conservation 

importance of the land to the state, annual funding variations, political connections, and 

landowner pro-activeness. Overall, the 100% easement payment coverage, which represents a 
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best-case scenario, approaches or is greater than the development value discounted over the 50 

year period. The Mountains property reflects a larger NPV per acre than the development value 

because cattle ranching produces negative income in the BAU scenario. Overall, these results 

reflect the tradeoff landowners must face between conservation and development. For the carbon 

market scenarios, it is assumed that the landowner is interested in conservation despite the loss in 

value.  

 
Table 6: Discounted NPV per acre if entire property is sold in first period at its market value 

Ecoregion Development Value

Mountain $9,259

Piedmont $9,259

Coastal Plain $4,606  

Table 7: Incremental NPV per acre of Conservation Scenario over BAU Scenario 

100% 50% 0%

Mountain $11,708 $9,136 $231

Piedmont $8,356 $6,166 $27

Coastal Plain $3,934 $3,154 $29

Ecoregion
Easement Payment Coverage

 

 
Differences across NPV per acre values for each ecoregion are best explained by the differences 

in acres placed under easement, the difference in land-use practices, and the average land value. 

The Piedmont property, for example, received easement payments from four programs that 

covered a total of 1300 acres. The Coastal property had easements placed on 1350 acres, and the 

Mountains property received easement payments for only 1100 acres. Land appraisal values also 

varied across ecoregions, with typical per acre values ranging from $10,000 per acre in the 

Mountains and the Piedmont, to $4950 per acre in the Coastal Plain. Given the differences in 

features, land-use activities, and values across regions, comparison across properties is unfair.  

 Table 8 and Figure 3 depict incremental NPV per acre income and total income for each 

carbon market scenario over the conservation scenario  
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Table 8: Incremental difference in NPV per acre and total incomes of Carbon Market scenarios  
over the Conservation scenario 

Ecoregion Value CCX EU ETS MIT-Low MIT-High

NPV per acre $13 $165 $166 $522

Total NPV $18,846 $230,732 $232,440 $731,291

NPV per acre $13 $114 $119 $336

Total NPV $19,970 $171,044 $179,196 $504,107

NPV per acre $34 $143 $153 $399

Total NPV $59,676 $214,709 $229,046 $598,378

Mountain

Piedmont

Coastal Plain
 

 
With a constant carbon credit price of $2.05/mtCO2e, incremental per acre income is small 

compared to the conservation scenario, ranging from $13 to $34 per acre (or a total NPV of 

$18,846 to $59,675). The Coastal property experiences a larger income increase because there is 

more acreage eligible for carbon credits than the other two properties. While income is minimal, 

carbon market participation requires no further changes in agricultural and forestry practices over 

the conservation scenario. The only additional costs include the opportunity cost of time due to 

transaction costs between the landowner and the offset aggregator. As carbon prices increase to 

reflect current EU ETS values, per acre values increase by as much as eleven times. The MIT-

Low scenario, which assumes a 2015 price of $18, increasing to $71 by 2050, reflects very 

similar values to the EU ETS scenario. The MIT-High Scenario shows that per acre income 

increases dramatically. The Mountain property shows the highest incremental NPV per acre 

largely because it has the highest acreage in forestry (950 acres compared to the 500 and 650 

acres in forest for the Piedmont and Coastal properties respectively). Other differences can be 

explained by variations in production costs for agricultural crops, livestock production, funding 

from non-easement conservation funding programs, and hunting income.  
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Figure 3: Incremental difference in per acre income between the conservation scenario and four carbon 
market scenarios for a) the mountain property, b) the piedmont property, and c) the coastal property. 
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It is reasonable to expect that for cap-and-trade proposals, such as the LW bill, which require a 

60% reduction in emissions below 1990 levels by 2050, would result in NPV values between the 

MIT-Low and MIT-High scenarios.  

 

D.   Discussion 

The large incremental increase in per acre income of the Conservation scenario over the 

BAU scenario shown in Table 7 for all three properties is due largely to the fact that the 

landowner receives income for conservation easements in the first few periods, whereas, the 

market value of the total property in the BAU scenario is not realized until the 50th year. Market 

values, along with pressure to sell, will certainly increase in upcoming years in many areas of 

North Carolina, and this can affect a landowner’s decision to sell or retain their property. This is 

why it is useful to compare the incremental NPV per acre with the discounted value of selling the 

property in its entirety at its market value in the first period. Table 7 provides evidence that 

taking advantage of conservation funding opportunities and switching from conventional to more 

sustainable practices can be profitable. In ideal scenarios where the landowner receives 100 

percent easement funding, the conservation scenario can be comparable to the development 

value.  

Two important findings from the carbon scenarios are that private landowner 

participation in the carbon market, if prices were to remain at the current level of $2.05/mtCO2e, 

would likely remain limited, especially since the state is lacking facilitators for carbon market 

participation. Second, should a cap-and-trade bill such as the LW bill come into fruition, 

participation becomes a much more appealing and lucrative option. Results show, however, that 
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carbon market participation, whether in a regulated or non-regulated market, can help 

landowners bridge the financial gap between selling land for development and conservation. 

The incremental values presented in Table 8 for the Carbon Market Scenarios over the  

Conservation scenario reflect the additional revenue earned from carbon market participation. 

While property sizes are exaggerated in this study, the land use activities are highly 

representative of NC landowner activities, and carbon market participation can be a viable 

income source even for small landowners. Table 8 and Figure 3 show a large increase in 

incremental per acre values over the Conservation scenario when conservation practices and 

carbon market participation occur. While many studies agree that should a cap-and-trade system 

be implemented, the carbon trading price would likely rise to $25-$35 by 2020. Price forecasts 

into 2050 are highly speculative, however, but using the values from the MIT-High scenarios, 

NPV values are shown to increase dramatically. Carbon prices will depend on many factors 

including emissions target, regulated sectors, choice of whether to include a safety valve, 

introduced energy efficiency and renewable energy technologies, and changes in energy prices 

(New Carbon Finance 2008).  

There are several caveats of this study. First, while properties constructed for this 

analysis are representative of their ecoregion’s physical features and conservation funding 

programs, they represent ideal cases in many ways. First, land productivity is assumed to be 

medium to high for all land-use activities. Obviously, soil quality, development barriers, and 

management efforts vary on a scale smaller than county-level, and this will affect property and 

production values. Second, landowners are assumed to be qualified and knowledgeable about 

with which ESMs they can participate. Usually, this requires that the landowner works closely 
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with a land trust or other conservation organization, which would require additional transaction 

costs. 

Another caveat deals with the methodology used to calculate carbon credits. The CCX 

table entitled “Regional estimates of tree annual carbon accumulation in live trees and soil 

organic carbon or afforestation” was used to calculate forestry sequestration table. This value is 

calculated as MtCO2/acre/year age of tree, and does not account for the number of trees planted 

per acre (Chicago Climate Exchange 2004). Standard tree planting and seeding rates were used 

in this analysis, but the removal of trees from thinning was not accounted for in sequestration 

calculations. To improve the analysis, a more advanced sequestration analysis or model could be 

included to account for trees per acre and management stand thinnings.  

Overall, the most important findings from Tables 6, 7, and 8 are that, should a regulated 

cap-and-trade system come into being in the near future, NC landowners could lose an important 

conservation funding source. For those landowners already interested in conservation and 

already practice sustainable forestry and agricultural production, carbon credit income is simply 

an added income stream that will not require much additional activity.  

Standards for offset project verification and accounting, as well as eligibility guidelines 

with other conservation funding programs should hopefully become clearer in the near future, as 

the US decides on whether it will adopt a cap-and-trade system.  

 

VI.    Conclusions and Recommendations 

Modeled results show that carbon market participation can be a profitable venture for NC 

landowners engaged in activities such as agricultural, forestry, Christmas tree, and grasslands 

production, that have the potential to sequester carbon. Many landowners in NC are already 
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engaged in conservation practices such as conservation-tillage that already make them eligible 

for participation. This is especially true of landowners who care about the long-term use and 

quality of their land and their environment, and who are willing to place a conservation easement 

or other long-term contract on their property that restricts development activities. Results show 

that in ideal scenarios, carbon market participation can help bridge the financial gap between 

developing land and conserving it through easements and switching to sustainable land use 

practices. Carbon market participation might be a negligible source of income for a landowner 

with only 100 acres, who would face the same transaction costs as the landowners of 1500 acres 

in this study. Carbon market participation will most likely be profitable for landowners with 

larger tracts who are interested in sustainable forestry, agricultural, and grasslands production. 

The most important result of this study, however, is to show that conservation and carbon market 

participation, while not a great source of income considering current domestic trading prices, do 

not make landowners worse off. To overcome the cost constraint, however, higher carbon market 

prices will be necessary to incentivize smaller landowners.  

Given the high proportion of private land, managed forests, and land in agriculture across 

the state, NC should be doing more to encourage carbon market participation. The state could do 

this through any of the following activities: a) encouraging the NC Farm Bureau or other 

organizations to act as facilitators for landowners and offset aggregators for land-use offset 

projects; b) providing resources to forestry management organizations so they can provide 

carbon sequestration potential measurements along with forestry management plans; and c) 

promoting legislation that encourages greenhouse gas emissions reductions and conservation 

funding.  
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NC’s twenty-four land trusts could also be more proactive in discussing carbon market 

participation with their clients, as they work with landowners who are already dedication to 

conservation and interested in long-term conservation contracts. As stated earlier in this report, 

the Iowa Farm Bureau (IFB) is currently taking steps to develop a network of aggregators 

through state Farm Bureaus. Recently, the IFB funded the creation of AgraGate Climate Credit 

Corps., a forestry and agricultural offset aggregator with CCX. AgraGate is currently trying to 

build a network throughout the US of contract facilitators and associate aggregators. State Farm 

Bureaus would serve as contract facilitators for their landowners, and would serve to educate 

landowners and facilitate carbon market transactions through AgraGate. Associate Aggregators 

are organizations that would enroll landowners with CCX, and that would assist in project 

verification and monitoring activities. These organizations, which could be land trusts, nonprofits 

or for-profit groups, would earn a 10% commission from AgraGate (Crow 2008). 

Landowners can currently sell credits on CCX, with RGGI (after 2009), and on the retail 

market. The retail market will likely stay active even if there are future carbon market 

regulations, as sectors of the economy not directly regulated will still seek to have a green image, 

and the retail market also provides an avenue for citizens to participate. The new Green 

Exchange also provides a new and more comprehensive trading platform for landowners, and 

will likely have stricter standards than CCX which could transfer more fluidly to a mandatory 

cap-and-trade scheme. Rules for developing markets, such as the Western Climate Initiative and 

the Midwestern Regional Greenhouse Gas Reduction Accord should become clearer later this 

year. Given domestic efforts to link to international schemes, such as CCX’s initiation of the 

European and Indian Climate Exchange, it seems logical to expect a global carbon market that 

will include the US.   
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As this report demonstrates, conservation can be a profitable alternative to conventional 

land-use activities. The most applicable land-use sequestration projects for North Carolina will 

likely be forestry and agriculture-related, with afforestation, reforestation, or managed forests 

projects. Agricultural soil carbon also holds much potential, as so many producers are currently 

using conservation tillage cultivation methods.  

A valuable extension of this project could include sensitivity and risk analyses that 

account for changes in forestry, agricultural, and horticultural related prices. A recent study 

conducted by Goldstein et al. assessed several land management strategies (including carbon 

market participation) for a parcel of forestland in Hawaii using discounted net present value 

analysis (Goldstein, Daily et al. 2006). The authors used Monte Carlo and stochastic dominance 

analysis to address uncertainty in their commodity variables. This type of analysis, if applied to 

this study, could provide landowners with a more detailed range of income estimates for what 

they could expect to see with carbon market participation given commodity price and 

productivity volatility. These types of risk and sensitivity analyses can also provide more robust 

estimates to describe the effect that increasing development pressure will have on commodity 

parameters given that farm and timberland will likely become more scarce in the future as 

population in NC grows. The estimates provided in this study, however, are reasonable estimates 

for net present value income changes given basic assumptions about carbon price changes with 

different policy options, and ultimately show that whether the market remains voluntary or 

becomes mandatory, that it provides a viable and potentially lucrative revenue stream for private 

landowners.  
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Appendix A: Net Present Value Supplementary Information 

 
Table 1: Property values

Input variable Units Mountains Piedmont Coastal Plain

Real discount rate % 8 8 8

Real property growth rate % 3 3 3

Property tax rate % 0.0073 0.0083 0.0104

Property value $/acre 10,000 10,000 4,975

Full conservation easement value $/acre 2,000 2,000 2,975

Working land easement value $/acre 3,000 3,000 3,975

Conservation easement reduction % 80 80 40

Working easement property value deduction % 66 66 20

PUV-Program agriculture capitalization rate % 6.5 6.5 6.5

PUV-Program forestry capitalization rate % 9 9 9  
 

Table 2: Carbon Credits

Input variable Units Value

CCX allowance price $/mtCO2e 2.05

CCX insurance fee % 20

CCX verification fee % 10

AgraGate aggregator fee % 10

EU ETS allowance price $/mtCO2e 33.50
EU ETS price increase %/yr 1.31

MIT-Low allowance price $/mtCO2e 18

MIT-High allowance price $/mtCO2e 53

MIT scenario annual price increase % 4  
 

Table 3: Hunting Fees

Input variable Unit Value

Individual membership fee $/member 55
Hunt club membership fee $/member 40

Premium $/yr 180

Hunting club membership $/member 1022.5  
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Table 4: Conservation Funding Programs

Input variable Unit Mountains Piedmont Coastal Plain

CREP Easement $/acre 3750

CREP Easement coverage % 100

CWMTF Easement $/acre 8000

CWMTF Easement coverage % 100

EEP Easement $/acre 3500 3945

EEP Easement coverage % 100 100

FFRPP Easement $/acre 2100 600

FFRPP Easement coverage % 30 30
FLP Easement $/acre 6000 7000 2000

FLP Easement coverage % 75 100 100

NC FPTF Easement $/acre 2800 800

NC FPTF Easement coverage % 40 40

WHIP - cost-share for pasture and hay planting % 75

WHIP - cost-share for early successional habitat management% 75

WHIP contract length yrs 10

WRP Easement $/acre 2000

WRP Easement coverage % 100  
 

Table 5: Forestry Values

Input variable Unit Value

Pine Saw Timber price $/tbf 300.60

Pine Pulpwood price $/cord 15.15

Pine Chip & Saw price $/cord 73.21
Initial forest mangement plan costs $ 0.00

Reseeding $/acre 75.00

Annual liability insurance $ 780.00

Timber sales consultant fee % 6.00  
 

Table 6: Forestry Yields

Piedmont Property Age 15 25 40

Pine Pulpwood cords/acre 0.91 4.23 10.74

Pine Chip and Saw cords/acre 0.03 3.83 0.00

Pine Saw Timber tbf/acre 11.80

Coastal Property Age 15.00 23.00 31.00 40.00

Pine Pulpwood cords/acre 0.06 1.83 1.88 11.05

Pine Chip & Saw cords/acre 0.39 2.24 0.05

Pine Sawtimber tbf/acre 0.20 8.60  
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      Appendix B: Carbon Market Comparison 

Market Emission Reduction 

Commitment

Participants Gases Included Trading Rate 

(US$/mtCO2e

Offset Projects

CCX

Baseline: Avg 1998-2001;                             

Phase 1 (2003-2006): -1% 

per year below Baseline;                                     

Phase 2 (2007-2010): -6% 

below Baseline by 2010

Liquidity Providers; 

Businesses; 

Municipalities;Offset 

Providers and Aggregators; 

Individuals

All 6 Kyoto 

GHGs
$2.05 

1) Agricultural methane,  2) Landfill methane, 3) 

Agricultural soil carbon, 4) Forestry carbon 

(managed and afforestation), 5) Renewable energy,   

6) Energy efficiency & fuel switching,  7) 

Rangeland soil carbon, 8) Ozone depleting 

substance destruction, 9) Coal Mine Methane                                                                            

RGGI

Baseline: 1990                       

Cap = 121.3 short million 

tons of CO2 through 2014;                 

Phase 1: stablize emissions 

from 2009 - 2015;

Phase 2: reduce by 10% by 

2019

Power Plants located in 10 

member states; Offset 

providers

CO2 (might 

include more 

GHG in Phase 2)

NA

1) Natural gas; 2) Landfill gas; 3) Methane capture 

from animal operations; 4) Forestation of non-

forested land; 5) Reductions of sulfur hexafluride 

emission from electricity; 6) Reductions in 

fugitive emissions from natural gas

EU ETS

Baseline: 8% below 1990 

levels;                                 

Phase 1 (2005 - 2007)

Phase 2 (2008 - 2012)

EU states; Sectors:iron and 

steel sector, certain mineral 

industries, energy 

production units, oil 

refineries and the pulp and 

paper industry

CO2, nitrous 

oxide, and 

perfluoroccarbons

~$30

Linking directive allows CDM and JI projects 

from the Kyoto Protocol; Credits from forestry 

projects and large hydro dam projects are currently 

excluded

NSW 

GGAS

Baseline: 1989-1990           

Phase 1:(2003-2012) Reduce 

GHG emissions to 7.27 

tonnes of CO2 equivalent  

per capita by 2007. 

Electricity retail suppliers; 

Electricity consumers 

taking supply directly from 

the National Electricity 

Market; scheduled 

generators listed in the 

Regulations; Forestry offset 

providers

All 6 Kyoto 

GHGs
~$5.50 Afforestation and Reforestation

CARBON MARKETS COMPARISON
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Market Offsets allowance (% 

of total emissions 

target)

3rd party 

verification?

Allocation Banking 

allowed?

Leakage Additionality Permanence Penalty

CCX 50% Y free Y Calculation 

recommended

Statistical 

sampling or 

models w/ local 

data; Default 

tables allowed

Easements or 15-

yr CRP contract 

for forestry 

offsets; min 5 yr 

contract for 

agriculture soil 

and rangeland 

offsets

Members must use 

banked allowances 

from previous 

years or purchase 

CFI contracts

RGGI 3.30% Y RGGI Memorandum of 

Understanding 

establishes regional 

budget and divides 

among states. States must 

auction most of or all 

allowances to participants

Y Calculation 

recommended

Calculation 

recommended

All projects must 

demonstrate 

permanence

Specified by each 

member state

EU ETS Specified by each 

Member State

Y Phase III requires power 

generation sector to 

auction 100%; remaining 

sectors will switch to full 

auction by 2020

Y Calculation 

recommended -- 

UNFCCC 

leakage tools

Participants 

directed to use 

UNFCCC 

Additionality 

Tool

NA EU€ 40 Phase II, 

€100 Phase 2

NSW 

GGAS

Y mixed free and auction 

allowances

Y Not considered Does not 

explicitly 

address

100 years AU$12 per tonne 

of excess CO2

CARBON MARKETS COMPARISON
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Appendix C: Ecosystem Service Markets in North Carolina: Descriptions and Eligibility 

Ecosystem 

Service Market Description Funding 

Contract 

Length

Carbon overlap 

activities

Conservation 

Reserve Program

Provides farmers and ranchers with annual rental payments and cost-share 

assistance to address soil and water quality concerns. Eligible land must be either 

cropland that is planted or considered planted to an agricultural commodity four of 

the past six crop years from 1996-2001, or certain marginal pastureland that is 

suitable for use as a riparian buffer or for similar water quality purposes. Cropland 

must also meet one of the following criteria: 1) have an erosion index of 8 or 

higher; 2) be expiring CRP acreage; or 3) be located in a national or state CRP 

conservation priority area. 

Reimbursement of 

50% of the cost of 

establishing 

permanent covers 

and payment of 

annual rental fees

10-15 yrs
Reforestation; 

Conservation tillage

Conservation 

Reserve 

Enhancement 

Program

Land retirement program that helps agricultural producers decrease erosion, 

improve habitat, and safeguard surface and groundwater. Funding focuses on 

nutrient sensitive waters which include counties in the Chowan, Neuse, and Tar-

Pamlico River basins, and the Jordan Lake area. Funding can also be extended to 

include Cape Fear, Roanoke, White Oak, Pasquotank and Lumber River basins.

Easement cost; 75-

100% cost-share for 

some practices

10, 15, 30 yr 

and permanent 

easements

Reforestation; 

Conservation tillage

Conservation 

Security Program

CSP promotes the conservation and improvement of soil, water, air, energy, 

biodiversity, and other conservation purposes, through financial and technical 

assistance. Eligible lands include cropland, grassland, prairie land, improved 

pasture, rangeland, and forested land that is an incidental part of an agricultural 

operation.

Between $20,000 

and $45,000 per 

property

5-10 yrs
Reforestation; 

Conservation tillage

Environmental 

Quality Incentives 

Program

Provides financial and technical assistance to farmers and ranchers to encourage 

landowners to perform land management practices such as nutrient management, 

manure management, integrated pest management, irrigation water management, 

and wildlife habitat management. 

Up to 75% cost-

share

2-10 yrs 

(usually 3-4 yr 

contracts)

Methane capture 

(anaerobic digesters, 

lagoon covers),Ag 

Soil: long-term 

conservation tillage

Farm Bill Programs
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Ecosystem 

Service Market Description Funding 

Contract 

Length

Carbon overlap 

activities

Federal Farm and 

Ranch Lands 

Preservation 

Program

Provides matching funds to help purchase development rights on private lands via 

conservation easements to keep agricultural land and ranchland in production. 

Eligibility requirements include: 1) landowner must have a conservation plan for 

highly erodible land; 2) land must be large enough to sustain agricultural 

production; 3) land must be accessible to markets for what the land produces; 4) 

land must have adequate infrastructure and agricultural support services; and 5) 

land must have surrounding parcels of land that can support long-term agricultural 

production. 

50% of fair market 

value of the 

easement

Permanent 

easements

Agricultural soil 

sequestration 

Federal Forest 

Legacy Program

Designed to protect environmentally important working-forests that are threatened 

by developmental pressures. FLP uses Federal funds to purchase development 

rights from the landowner through a conservation easement. Land must be 

threatened by development pressures and should have public value

Up to 100% market 

value of easement

Pemanent 

easements
Reforestation

Forest Landbird 

Legacy Program

Aims to preserve landbird habitat in North Carolina by providing technical and 

financial assistance to nonindustrial private landowners who have forests that are at 

least 50 acres in size and 50 years old. Cost-share practices include snag creation, 

prescription burning, gap creation in forest canopies, habitat improvement 

plantings, etc.

Up to 75% cost-

share; assistance 

from professional 

wildlife biologists 

and foresters

>10 yrs 
Possible 

reforestation

Grassland Reserve 

Program

Provides technical and financial assistance for the restoration and protection of 

grassland, including rangeland, pastureland, and shrubland. All agreements prohibit 

the production of crops (other than hay), fruit trees, and vineyards that require 

breaking the soil surface. 

Fair market value of 

land - grazing value 

of the land 

encumbered by the 

easement

30 yr and 

permanent 

easement; 10, 

15, 20, and 30 

yr rental 

contracts

Grasslands planting

Farm Bill Programs

 
 

 

 

 

 

 

 

 



 73 

Ecosystem 

Service Market Description Funding 

Contract 

Length

Carbon overlap 

activities

Healthy Forests 

Reserve Program

Aims to restore and enhance forest ecosystems for the protection of endangered 

species and their habitats and the enhancement of carbon sequestration activities. 

This program has been authorized to be carried out between 2004 and 2008

50% cost-share for 

10 yr contract; 75% 

of market value and 

cost-share for 30 yr 

contract; 100% 

market value and 

cost-share for 99 yr 

contract

10, 30 or 99 yr 

easements
Tree planting

Wetlands Reserve 

Program

Provides technical and financial assistance to private landowners in the form of cost-

share assistance for measures that restore, enhance, and protect wetlands. The 

program focuses on wetlands that were previously drained for agricultural purposes. 

Ineligible lands include wetlands converted after December 23, 1985, and lands 

with timber stands established under CRP. 

Lowest of 3 

amounts: 1) 

agricultural value of 

land; 2) established 

payment cap; or 3) 

amt offered by 

landowner

30 yr and 

permanent 

easements; 

restoration 

cost-share 

agreement 

(min. 10 yrs)

Tree planting

Wildlife Habitat 

Incentives Program

NC program is focused on habitat for indigenous breeding birds. Priority lands 

include those that increase native plant diversity and desirable vertical habitat 

development in: 1) indigenous forest ecosystems including Longleaf pine, Shortleaf 

pine, Table mountain pine, Pond pine, oak, and mixed hardwood and pine forests; 

and 2) fields, meadows, and prairie remnants conserving native early succession 

habitat. Landowners can receive funding for the following practices: building 

firebreaks, controlling access to sensitive habitat, creating canopy gaps and snags, 

light disking old fields, non-commercial thinning, planting native vegetation, 

preparing land for planting, prescribed burning, and removing plants that impair 

habitat.

Up to 100% cost-

share

5, 10, 15 yr 

agreements
Grasslands planting

Farm Bill Programs
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Ecosystem 

Service Market Description Funding 

Contract 

Length

Carbon overlap 

activities

Coastal Program
Forms partnership aids in planning and funding of high priority eocsytsems 

including estuaries, bays, and other coastal watersheds
Varies Not required

Reforestation 

(Atlantic white 

cedar and bald 

cypress)

Partners for Fish 

and Wildlife 

Program

Provides financial and technical assistance of project costs to private landowners to 

restore land to an ecological condition that existed prior to development or 

degradation. Landonwer must agree to a 10 yr commitment

40-70% of project 

costs
10 yrs

Reforestation, 

Afforestation

Clean Water 

Management Trust 

Fund

The CWMTF is an independent agency that works within North Carolina’s 

Department of Environment and Natural Resources. CWMTF receives a direct 

appropriation from the NC General Assembly to issue grants to local governments, 

state agencies, and conservation nonprofits to finance projects that will improve 

water pollution problems. 

Easement and 

restoration costs

Usually funds 

permanent 

easements

Cost-share for 

reforestation, 

afforestation

Ecosystem 

Enhancement 

Program

Aims to restore, enhance, preserve and protect the functions of wetlands, streams 

and riparian areas as required by the NC Wetlands Restoration Program Act. EEP is 

funded by the NC Department of Transportation in return for compensatory 

mitigation credits EEP functions consistently with WRP laws and mandates. 

Up to 100% of 

easement costs

Permanent 

easements or 

Fee Simple

Easement payments 

for reforestation, 

afforestation 

NC Agricultural 

Cost-Share 

Program

Administered by the Division of Water Quality in the Department of Environment 

and Natural Resources. It provides cost-share assistance o farmers for the 

installation of Best Management Practices (BMPs) on land that contributes to 

nutrient loading in nutrient-impaired waters. . Installation of the BMP must occur 

within three years of of the contract being approved. The practice must be 

maintained for 10 years. 

75% cost-share 10 yrs

Conservation tillage 

switch assistance; 

Reforestation

USFWS Programs

North Carolina Programs
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Ecosystem 

Service Market Description Funding 

Contract 

Length

Carbon overlap 

activities

NC Agricultural 

Development and 

Farmland 

Preservation Trust 

Fund

Supports the purchase of agricultural conservation easements, agricultural 

agreements (term easements), and sustainable and viable agricultural programs to 

promote farming, forestry, and sustainable and viable agricultural programs. Land 

must be in a county approved for funding by the advisory Commission

varies min 10 yrs

Funds purchase of 

working and 

conservation 

easements

NC Forest 

Development 

Program

Cost-sharing reforestation program administered by the NC Division of Forest 

Resources. Private landowners must have a forest management plan to be eligible. 

FUnding goes towards site-preparation, seedling purchases, tree planting, release of 

desirable seedlings from competing vegetation, or other work needed to establish a 

new forest. FDP cost-shares at a higher rate for the planting of longleaf pine, 

hardwood or wetlands species. Landowners can enroll a maximum of 100 acres.

40-60% cost-share >10 yrs Reforestation

NC Conservation 

Tax Credit 

Program

If a landowner donates real property for conservation purposes, then they are 

eligible for this program. Properties can be donated through a fee simple or 

conservation easement agreement. Qualified recipients include the State 

government, local governments, and qualified non-profit organizations.

25% tax credit on 

fair market value of 

the donated property 

interest; Max value 

of $250,000 for 

individuals

NA

Working forest, 

agricultural 

easements (Ag soil 

sequestration and 

managed forests)

NC Present Use 

Value Program

North Carolina landowners can receive property tax relief by having their 

agricultural, forestry or horticultural land taxed at its present use instead of its 

market value. Currently, a Wildlife category is being considered for approval, 

where landowners with a minimum of 10 acres (and maximum of 100), and who 

have donated 25% of a conservation easement are eligible.

Difference between 

market value and 

present use value 

NA

Working forest, 

agricultural 

easements (Ag soil 

sequestration and 

managed 

forests,including 

Christmas trees)

Tax Credit Programs

North Carolina Programs
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Ecosystem 

Service Market Description Funding 

Contract 

Length

Carbon overlap 

activities

Conservation 

Banking

Entities who disrupt threatened or endangered habitat are required by Federal law to 

purchase "Conservation credits"elsewhere, where restoration of habitat has occurred
Varies Permanent

Reforestation; 

grasslands planting

NOAA Coastal 

and Estuarine Land 

Protection Program

Provides state and local governments grants to acquire property or conservation 

easements on ecologically important coastal lands and estuaries. Properties must be 

protected in perpetuity. Administered by the Final Guidelines for Coastal and 

Estuarine Land Conservation Program. The project must be located in a coastal or 

estuarine area included within a state’s approved coastal and estuarine land 

conservation (CELC) plan.

Varies Permanent
Reforestation in 

wetland areas

North American 

Wetlands 

Conservation Act

NAWCA provides matching grants to organizations and individuals who have 

developed partnerships to carry out wetlands conservation project. There are two 

competitive grant programs available: 1) Standard Grants Program, and 2) Small 

Grants Program. Mitigation banks are not allowed. 

Funding cannot 

exceed $75,000 for 

smaller projects

Usually 

permanent
Reforestation

Voluntary 

Biodiversity 

Market

Generally occurs when buyers and sellers make direct transactions.  Examples 

include corporate biodiversity mitigation, nature recreation (e.g. paying user fees 

for recreational park entrance), wildlife sponsorship, and genetic and chemical 

resources 

Varies Varies Reforestation

Wetlands 

Mitigation 

Banking

Under the Clean Water Act, entities that dredge or fill wetlands are required to 

offset these activities by restoring or preserving similar wetlands. Private 

landowners can team with wetlands Bank Sponsors, who complete the restoration 

work on the property, and the landowner receives a portion of the credit income. 

North Carolina currently has 20 mitigation banks.

Varies Permanent Reforestation

Other ESMs

 
 

 


