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Introduction and Background

The overall objectives of the full (Phases I and II) project are to identify and quantitatively assess opportunities for (1) applying market mechanisms to the protection of red wolf habitat, (2) providing economic opportunities for land owners and operators in rural North Carolina, (3) investigating the causes of economic imbalances, and (4) determining how monetizing the value of environmental goods may help foster a sustainable rural economy in red wolf country. The partial accomplishments of Phase II of this project, to be completed by November 30, 2009 are described below. 

The results of the Phase II Project will help address the Alex C. Walker Educational and Charitable Foundation’s purposes of investigating the causes of economic imbalances and determining how monetizing environmental goods may help foster a sustainable rural economy in red wolf country. This project responds to the foundation’s emphasis on funding activities that apply ecological economics in the context of market solutions to environmental problems and, in this particular case, wildlife.
As was the case for Phase I, Phase II of the current grant centers on the exploration and development of private market solutions to public wildlife conservation goods. Phase I focused on research and policy analysis to determine landowner interest in and conditions for participating in markets for ecosystem services. 
Phase II consists of the following three tasks: 1) Quantifying the economic value of selected ecosystem service benefits associated with conserving red wolf habitat, including carbon storage on agricultural and undeveloped lands; 2) quantifying the economic value of open space property value premiums and recreation; 3) conducting a cash flow analysis associated with the provision of these services from private agricultural lands, and identifying and promoting policy proposals for the implementation of market-based incentives that link protection of red wolf habitat to national or state resource conservation programs. This research is particularly timely because the 2008 Farm Bill takes a first step towards encouraging farm operator participation in emerging markets for ecosystem services. Guidelines are being developed to inform new ways to provide payments for ecosystem services. The research, policy, and outreach tasks are described below as Phase II will help inform this process. The results of all tasks will be disseminated and discussed with local landowners, communities, state agencies, conservation groups, and private ecosystem market entities.
Phase II of this project complements and benefits from Defenders’ ongoing and previous economic analyses of natural resource and environmental valuation and policy work throughout the United States, in general, and in red wolf country, specifically (with previous support from the Alex C. Walker Educational and Charitable Foundation). This project builds upon previous work associated with alleviating information gaps (through information kiosks) as a constraint to red wolf conservation and for promoting sustainable rural economic development through eco-tourism.

Phase II focuses on tasks (1) and (2) outlined above, and is supported by a Phase II-specific $42,000 grant from the Alex C. Walker Charitable Foundation. Additional support for this work is being provided through a $25,000 grant from the Coypu Foundation.
Summary of Phase II Scope of Work and Preliminary Findings
Phase II is broken down into three tasks, preliminary findings for which are described below. In the first half of the grant period, which is the portion covered by this progress report, we have focused primarily on data collection. 
Task 1.  Develop Estimates of Carbon Storage Resulting From the Conservation and Management of Red Wolf Habitat and Assist in Implementing Market Payment Systems

Land conserved as red wolf habitat provides direct benefits for people who value the existence of the red wolf in the wild, but it also generates a range of ecosystem goods and services, that is, outputs from nature that provide direct benefits to humans. Among the most promising and furthest-developed opportunities for landowners to derive market-based income from ecosystem services produced by red wolf habitat are presented by existing and emerging carbon markets in the United States. Landowners whose property provides red wolf habitat can benefit from carbon sequestration in two ways: First, they may generate carbon offset credits for land that is undeveloped and sequesters above and belowground carbon in the process of vegetation matures and succession. Several of the emerging and proposed regional and national carbon markets would allow landowners to receive carbon offset payments for these sequestration services, provided certain conditions are met.  
A comprehensive review of the carbon sequestration literature yielded low and high estimates of annual net sequestration for the broad vegetation types found in the five-county study area. The approximately 1.2 million acres of undeveloped and nonagricultural lands in the five-county study area represent a sizeable carbon sink (Table 1). Forests and scrublands in the area together net sequester around 200,000 to 250,000 tons of carbon annually. For grasslands and especially for wetlands, the spread between low and high estimates is far larger. While we estimate that grasslands take up between around 8,000 and 40,000 tons of carbon per year on a net basis, our analysis suggests that wetlands as a whole may be either a net carbon source of a scale comparable to the forest sink, or a net sink about five times as large as the forest sink. The disparity between the low and high wetland sequestration estimates is due primarily to the range of and the sign on the sequestration estimates for nonalluvial mineral wetlands and emergent herbaceous wetlands. Furthermore, it bears emphasizing that the wetland carbon balance estimates account for the net release of methane from wetlands, weighted at the 100-year global warming potential (GWP100yr) of methane of 25. 
Table 1: Estimated annual net carbon uptake by study area vegetation types
	
	Low est.
	High est.
	Mean est.

	
	tC/yr, at GWP=1

	Forests and Shrublands
	

	   Coniferous forests
	39,869
	58,631
	49,250

	   Conifer plantations
	86,781
	86,781
	86,781

	   Deciduous forests
	19,772
	47,596
	33,684

	   Mixed forests
	9,038
	19,151
	14,094

	   Shrubland/scrubland
	39,613
	39,613
	39,613

	Total Forests and Shrublands
	195,073
	251,772
	223,422

	Wetlands
	
	
	

	   Pocosin
	14,127
	18,563
	16,345

	   Wet pine savannah
	-10,699
	-10,699
	-10,699

	   Nonalluvial mineral wetlands
	-85,962
	135,130
	24,584

	   Tidal swamp and forest wetlands
	12,893
	14,218
	13,556

	   Emergent herbaceous
	-135,737
	1,171,901
	518,082

	Total Wetlands
	-205,378
	1,329,114
	561,868

	Grasslands
	8,159
	42,107
	25,133

	TOTAL 
	-2,147
	1,622,993
	810,423

	TOTAL w/out wetlands
	203,231
	293,879
	248,555


Notes: tC – Tons of carbon. GWP – global warming potential.
Excluding wetlands from the analysis on the grounds of the uncertainties about the latter’s net carbon balance, the remaining undeveloped nonagricultural lands in the study area (forests, shrublands, and grasslands) together take up between around 200,000 and 290,000 tons of carbon per year on a net basis, or between 750,000 and 1,080,000 tons of CO2e. Adding the net carbon balance of wetlands to that of forests, shrublands, and grasslands dramatically changes the picture and introduces major uncertainty, making the nonagricultural vegetation an insignificant source of or a very large sink for carbon of around 1.6 million tons per year (Table 1), or close to 6 million tons of CO2e, due to the uncertainty associated with the net carbon balance of some wetland types.   

Not all of the carbon that is sequestered by natural lands is eligible for carbon offsets. The share that is eligible for offsets depends on the particularities of a given offset market, for example, with respect to the vegetation types that can generate offsets, the carbon pools included in offset calculations (aboveground, belowground, or both), or the treatment of long-lived wood products. The potentially offsettable carbon produced by natural lands in the five-county study area will be estimated in the second half of the grant period.

In addition to the preservation of natural lands, landowners can generate carbon offsets estimates for agricultural lands. The project team is examining two ways that farmers can provide carbon storage as an ecosystem service by changing their land use practices. These are 1) Afforestation – planting trees on land currently planted to crops or pasture. We are calculating potential carbon storage using US Forest Service tables that project carbon stored per acre of forest by region and forest type (e.g., longleaf/slash pine) combined with the Nicholas Institute’s RAPCOE (Rapid Carbon Online Estimator) tool; and 2) Conservation tillage – changing land use practices by moving from conventional tillage to no-till. We are using the CarbOn Management Evaluation Tool (COMET) developed by NRCS to estimate the potential carbon storage from switching to no-till.

For both sources of new carbon, we will calculate potential payment levels based on current and projected future prices in the emerging markets for carbon. At this point, we have most of the parameters needed to carry out the carbon calculations. We are now bringing these to bear with the framework provided by the representative farms cash flow models described below.
We will estimate potential carbon offset payment values for the potential offset volume based on current and projected future prices in the emerging voluntary and regulatory markets for carbon that may be accessed by landowners in the study area. Policy implications for deriving payments for carbon storage as an ecosystem service will be addressed in this Task and included in Task 3.
Task 2. Estimation of Recreation and Open-Space Benefits Associated with the Conservation of Red Wolf Habitat

Conservation of red wolf habitat also can provide recreational opportunities. These opportunities may not be the primary focus of red wolf habitat conservation, but are a joint product of the conservation effort. The recreation activities practiced on red wolf conservation lands have economic value. Part of this value is reflected in market transactions in the form of recreationists’ trip expenditures. The remainder of the value accrues to participants as consumer surplus or net benefit.
In the second half of the grant period, we will estimate the annual number of wildlife-associated recreation visits (measured as visitor days) the red wolf habitat in the study area attracts. This estimate will be developed through the application of the Wildlife Habitat Benefits Estimation Toolkit recently developed by Kroeger, Loomis, and Casey
, using wildlife-associated recreation visits models and value models and tables of the toolkit to generate estimates for the study area that are based on the latter’s key characteristics (size, ownership, population, and per-capita income in surrounding counties). Finally, we will use information on the composition of recreationists’ spending from the 2006 National Survey of Fishing, Hunting, and Wildlife-Associated Recreation state report for North Carolina and the Bureau of Economic Analysis’s Regional-Input-Output Modeling System (RIMS II) multipliers for the study area counties to develop estimates of the total economic impacts – on output, employment, and income – in the study area (the counties with red wolf habitat) that result from wildlife-associated recreation on red wolf habitat.

Conservation of red wolf habitat also may generate open space-related value premiums for residential properties in the vicinity of the natural lands. These open space impacts on house prices have been documented by over 50 studies in the United States. The positive impact of open space on the values of nearby properties is due to the amenity value of open space, primarily in the form of scenic attractiveness of open space compared to alternative, developed land uses. Open space-related house price premiums reflect part of the value local residents (both homeowners and renters) place on scenic views. The Wildlife Habitat benefits Estimation Toolkit contains an Open Space Property Value Premium model that estimates open space premiums as a function of open space percentage in the vicinity of a property, land cover type, land ownership, protected status, and property price. In order to be able to estimate open space premiums with this model, we use satellite imagery to identify the number of residential structures in the study area that are located in the vicinity of undeveloped, nonagricultural lands. The total number of such structures we identified in Dare, Hyde, Tyrrell, and Washington counties is 4,032; the analysis for Beaufort County is still ongoing. The land cover type, ownership, and protected status information for the study area will be extracted from GIS layers and will be used to identify the particular open space characteristics for individual residential clusters that will then be used to run the open space property value premium model. This work is ongoing.    
Task 3: Cash Flow Analysis for Ecosystem Services and Policy Analysis, Development and Implementation of Market-Based Incentives for Payments for Ecosystem Services from Red Wolf Habitat
In this project part, we are investigating the possibilities for and essential policy elements of conserving red wolf habitat through market-type incentives, including markets for ecosystem services. The Red Wolf Recovery Program (RWRP) and surrounding areas in Northeastern North Carolina are coming under some development pressure that is spreading inland from the Outer Banks, a prime tourist destination. Thus, it is important to determine if new sources of income based on the provision of ecosystem services can motivate farmers to protect and enhance wolf habitat while maintaining economically viable farming operations.
Our work on the cash flow analysis of ecosystem services began with identification of representative farms for the study area. These farms will provide the basis for economic analysis that will show how conservation payments and ecosystem service markets could enhance farm income for those farmers who conserve wolf habitat. The characteristics of the representative farms have been established based on our farm operator survey data, examination of Agricultural Census Data, and conversations with cooperative extension and USDA conservation personnel in the study area.

We are taking an informal spatial approach to the analysis recognizing how topographic,

hydrological, and soil conditions vary going from west to east, and dramatically affect the type of agriculture practiced in different parts of the study area. More specifically, Highway 32 runs north and south in western Washington and Beaufort Counties and forms an approximate dividing line between two different types of agriculture in the RWRP area. East of 32, the farms generally grow a mix of corn, wheat, soybeans, cotton. Most farms are less than 20 feet above sea level and so face a mixture of hydric and non-hydric soils. The farms are quite large, averaging nearly 1500 acres in Tyrrell County. West of Hwy 32, the farms tend to have sandier soils and focus their crop projection on corn, soybeans, cotton, peanuts and tobacco. These farms also tend to be smaller and have lower rates of historic participation in conservation programs (although they expressed a higher level of interest in ecosystem service programs in our survey). We are now constructing cash flow models for “east” and “west” representative farms. See Table 2 for the basic characteristics of the two farms.
Table 2: Basic characteristics of the two representative farms used to assess potential on-farm carbon sequestration 
[image: image1.png]West of Highway 32 East of Highway 32
Size 500 acres 1000 acres
Land use mix:

Crops 300 acres (60%) 750 acres (75%)
Planted forest 125 acres (25%) 125 acres (12.5%)
Natural forest 75 acres (15%) 125 acres (12.5%)

Corn 20% Corn 30%
Soy 15% Soy 30%
Crop mix Cotton 25% ‘Wheat 20%
Tobacco 20% Cotton 20%
Peanuts 20%
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Based on the results of the carbon sequestration analysis and combined with the estimated financial flows from available conservation payment programs, we will generate a cash flow analysis for representative landowners who could provide red wolf habitat on the Albemarle Peninsula. This analysis will compare conventional agricultural and forestry market returns to those available from diversified operations that include ecosystem service payments for carbon storage. This analysis will also take into account the opportunity cost of taking land out of commercial production (including non-conservation related subsidies). This cash flow analysis will be structured such that it can be supplemented by additional information on the potential for landowner benefits from selling hunting leases on their land or participating in an ecotourism activity, or providing other ecosystem services such as water quality improvements (reduced nutrient loading, turbidity, or temperature) that result from afforestation, reforestation, or other land management practices benefiting red wolves.

Based on the cash flow analysis, the project team will present a plan for developing market-based conservation incentives for private landowners, including payments for ecosystem services. This plan will incorporate a prioritization of lands for payments, based on comparisons of the values of ecosystem services, opportunity costs to landowners, and potential payments for ecosystem services. The information generated through this analysis will be used to develop state and federal policy reports and briefings for initiating ecosystem service markets for conserving red wolf habitat. In addition to providing advice to conservation agencies on improved program design, the project team will also develop recommendations for the development of a privately funded market for red wolf habitat and the ecosystem services provided. Local and state residents, policy makers, federal and state agency personnel, and private enterprises will be briefed on the findings of the study as to the value of the selected ecosystem services provided by red wolves.

� Kroeger, T., J. Loomis, and F. Casey (2008), Development of an Operational Benefits Estimation Tool for the U.S., Report prepared for the National Council for Science and the Environment, Washington, DC, Defenders of Wildlife, June 2008, 240 pp.
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