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Introduction and Background
The results of the Phase I 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. 

Phase I has centered on exploring and developing private market solutions to public wildlife conservation goods. The objectives of the project as a whole are to: (1) identify specific ecosystem services associated with the conservation of red wolves and their habitat; (2) to the extent possible, quantify the economic market and non-market benefits that may flow from the continued provision of these services; (3) identify private and/or public incentive or income transfer mechanisms that would allow landowners to capture the benefits of services provided from their private land; (4) begin to link protection of red wolf habitat to national or state resource conservation programs that promote market approaches to conservation; and (5) provide a model for implementing ecosystem service payments for wildlife habitat that can be replicated in other areas of the country. By identifying financial mechanisms through which rural landowners can capture the benefits of conserving red wolf habitat, two national public goals are achieved: (a) rural areas are in better economic balance with other parts of the country and (b) protecting the red wolf through market mechanisms can illustrate the potential benefits of monetizing environmental goods within a regulatory framework. This Phase I project has complemented Defenders ongoing and previous economic analysis 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 has built 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.

The original budget for completing the five Phase I tasks outlined above was estimated at $84,000, of which $42,000 was granted. Under the Phase I grant, we have focused on tasks (3), (4), and (5), described above. A major activity accomplished has been the development and implementation of a two-stage landowner survey process (discussed below) to gauge landowner interest and ability to participate in a payment-for-ecosystem-services (PES) program. Stage 1 consisted of the design and testing of a pilot landowner survey in one project area county. Stage 2 (now being implemented) is the conduct and analysis of a full landowner survey over the remainder of the project area, and subsequent policy formulation and outreach based on the results of the survey.

We have already submitted a Phase II grant proposal to complete the work outlined in Phase I. Phase II provides two budget estimates, depending on different scopes of work. One estimate is for estimating the value of ecosystem services, policy work, and outreach for the remaining $42,000 of the original proposal. The second estimate is to fund of a more comprehensive analysis, policy formulation, and private and public sector outreach effort to implement a PES program in the project area.

Summary of Phase I Results
Phase I of this project began in January 2008. Although Phase I funding was granted in July 2007, Phase I landowner survey work by Duke University was initiated in January 2008 because of the time required to finalize a contract between Defenders of Wildlife and Duke University, and the availability of students from the University’s research methods course. Phase I consisted of developing and conducting a survey of project area landowners and operators with respect to PES in general, and for providing red wolf habitat in particular. Faculty and students within Duke University’s Master of Environmental Management program have been implementing this activity in three stages: administering a test pilot survey, conducting key-informant focus groups, and conducting the final survey and analysis. 
Stage 1 Pilot Survey
In order to thoroughly and accurately develop a landowner survey instrument it was decided to develop a pilot survey to pretest on a sub-sample of landowners in the project area. For the pilot survey, a 5-member student group designed and implemented a pilot version of the farm operator survey in the spring of 2008, as part of a Social Science Surveys course taught by Professor Randall Kramer. Prior to the design of the survey, project staff members from Defenders of Wildlife and faculty from Duke University conducted informational meetings with state and local agricultural extension and resource conservation agents, and with U.S. Fish and Wildlife Service personnel in the Manteo, NC office. These meetings were very useful in providing background information related to the content and the process by which the pilot survey would be conducted, making landowner contacts, and getting local buy-in from the agricultural and wildlife communities.
To obtain additional background information and refine the pilot survey instrument, the students conducted a focus group at the U.S. Fish and Wildlife Service office in Manteo, NC. This focus group consisted of seven members of the Fish and Wildlife Service’s Red Wolf Recovery Program, including the team leader, six wildlife biologists, and an educational outreach coordinator. A draft pilot survey was pretested with five farm operators. The final pilot survey (attached) was administered by phone to Beaufort County farm operators, whose contact information was provided by the Beaufort County Agricultural Extension. Phone calls to the 204 contact numbers yielded 41 completed surveys. Approximately 80% of respondents had participated in conservation programs in the past, with no till and nutrient management being the most frequent practice employed. About half of respondents indicated they would be willing to participate in a future PES program, while one-third were unsure. Many who were uncertain about participating expressed the need for more specific information about potential programs to make a decision. This means that there is a need for extensive landowner education on the notion of what ecosystem service markets are and how a PES program would work. Income appeared to influence respondents’ willingness to participate, as the majority of “yes” votes came from households earning $60,000 or more and all of the “no” votes came from households making less than $60,000. Lastly, when respondents were asked if they would be willing to participate in a conservation payment program associated with red wolves, 66% said “no”, 20% “yes”, and 15% “unsure”. The results of the pilot survey were presented by the five project students to their research methods class in May of 2008 and to a group of Defenders’ D.C. office staff at a brown bag seminar in August of 2008.
The final Pilot Project Report is attached, but we must emphasize that these preliminary results are only for one county in the project area that has little experience with the presence of red wolves. Therefore, the results may not be representative of the remaining four counties that have had red wolves for several years.
Stage 2. Final Survey, Policy Analysis and Outreach
Based on results of the pilot study, the research team designed a final revised mail survey (attached) to administer to a larger sample of individuals in the five-county red wolf program area. As part of this design work, a focus group of landowners with red wolves on their property was conducted to get feedback on a new version of the questionnaire. Within the focus group, the main topics of discussion were the local farming experience, government agricultural agencies, local development, conservation payment programs, ecosystem services, and red wolves. The principal factors driving conservation program participation were personal interests (usually in wildlife) and financial benefit with participants neutral as to who administers a program (government agency, NGO, or private firm). Although participants were not familiar with the term “ecosystem services”, several were familiar with the idea of carbon credits. Participants balked at estimating a payment level for a future PES program that they would be willing to accept because the scenario was too non-specific, lacking concrete details about contract length, whether land would be retired or remain in production, etc. The participants were not sure if farmers should receive financial compensation to help red wolves and felt that more information was needed about the relationship between farming activities and red wolf habitat.

The full-scale final survey is now underway. The first mailing of the survey went out to 950 individuals on August 26 and 27, followed by a reminder postcard mailed September 4. As of September 24, 183 surveys were received, of which 137 are complete and usable. The adjusted response rate is 20.4%. Surprisingly, there has been a better response from red wolf county recipients than from those in our comparison county, Bertie (adjacent to the restoration program counties). A follow-up mailing went out September 22 to those who had not yet replied. This mailing consisted of a new cover letter and another copy of the survey. The majority of responses are expected to be in by the second week of October. 
There are two survey treatments, red wolf counties (Dare, Beaufort, Washington, Hyde, and Tyrrell) and non-red wolf county (Bertie), with 10 versions of a conjoint analysis section used in each treatment. In the red wolf counties, a contingent valuation question is used to ask respondents about their willingness to accept payment to enroll in a program to enhance red wolf habitat. In the non-red wolf county, they are asked a similar question about enhancing wildlife habitat. In both counties, the conjoint questions ask individuals to do pair wise comparisons of PES programs that differ by payment level ($40, $75, $140, $225), administering organization type (conservation organization, federal agency, private firm, state agency), and contract length (5, 15, 30 years).

The first step of the analysis consisted of the reporting and assessment of the basic statistics of the survey question responses for a sub-sample of respondents. A summary of results from the preliminary reported here and the full report is attached. 
The results are based on data from 151 completed surveys, with the exception of the estimation of the values in Table 5. A subsequent final report will include the complete descriptive statistics and results from statistical models estimated using the conjoint analysis and contingent valuation data. 
Summary information on key demographic variables is reported in Table 1. Nearly all respondents (97%) are male and the mean age is 62. Most are long term residents of the area and most have a private individual ownership structure for their farm. A little over one third have off-farm employment. The most common income class that was selected by respondents was $60,000-$79,000.

	Table 1. Demographics
	
	
	
	
	

	 
	Gender
	Age
	Education
	Yrs lived in resident co.
	Ownership structure
	Working off-farm
	Household Income

	Question #
	39
	40
	41
	43
	44
	45
	46

	Stat
	97% male
	62 yrs

(mean)
	High School (mode)
	51 yrs

(mean)
	76% private individual
	36% of respondents
	$60-79K (mode)


Some information about land management is summarized in Table 2. Nine out of ten of the respondents own some of the land they are operating, but there is a mix of tenure arrangements with 42% leasing out at least some of their land and 50% renting in land. The respondents report that on average, they derive 42% of their income from the land. Not surprisingly, nearly 80% indicate that agriculture is the primary land use.

	Table 2. Land management
	
	
	

	 
	Own land
	Lease out land
	Rent land
	% HH Income from land
	Primary use of land

	Question #
	4
	5
	6
	7
	9

	Stat
	91%
	42%
	50%
	42%

(mean)
	78% agriculture


There are a number of questions on the survey that related to current and past participation in conservation programs. Results for selected questions on conservation programs are reported in Table 3. About one half of the land operators said they had participated in conservation programs in the past and one third indicated they are current participants. 
Question 30 asked: If there were a conservation program that offered you a payment for improving the quantity and/or quality of ecosystem services your land provides, would you consider participating in such a program?

There was a positive reaction to such a program with 63% saying “Yes”, and only 5% saying “No”. Clearly there is a lot of uncertainty about this new type of program as indicated by the 28 percent who responded “Don’t Know”.
There was a series of questions that asked respondents to compare a number of different hypothetical conservation programs that varied by contract length, program administration, and payment level (the conjoint analysis section). The responses to these questions are still being analyzed, but question 33 gives some inkling of the relative importance of these 3 attributes in decision making about program participation. Not surprisingly, payment level was the most important program attribute followed by contract length and then program administration type.

	Table 3. Conservation Programs
	
	
	
	

	 
	Past participation in conservation program
	Current participation in conservation program
	Consider participating in PES
	33. Importance of program attributes (scale of 1 to 5)

	Question #
	22
	23
	30
	Contract length
	Program administration
	Payment level

	Stat
	47% YES
	33% YES
	63% YES
	3.60 (mean)
	3.40 (mean)
	3.88 (mean)

	
	49% NO
	64% NO
	5% NO
	
	
	

	
	 
	 
	28% Don’t know
	
	
	


Table 4 reports the responses to two of the key questions that were posed about ecosystem services. Question 19 asked respondents about their degree of familiarity with the term “ecosystem services” and several more conventional terms for specific ecosystem services (using a scale of 1 to 5 with 5 indicating “very familiar”). Respondents were much less familiar with the term “ecosystem services” (mean of 2.35) than they were with “water quality” (mean of 3.91) and “wildlife habitat” (mean of 4.03), both of which have been part of the farm conservation lexicon for decades. Respondents were also relatively unfamiliar with “carbon storage” (mean of 2.09).

Question 31 asked for level of interest in a conservation program that provided different ecosystem services. Respondents showed a highest level of interest in a program that provided wildlife habitat, followed by water quality. Carbon storage received the lowest level of interest.

	Table 4. Ecosystem Services
	
	
	
	
	

	 
	19. Familiarity with following terms: (scale of 1 to 5, with 1=not familiar, 5=very familiar)
	31. Level of agreement with statement: "…interested in conservation program that produces benefits such as…" (scale of 1 to 5, 1=completely disagree, 5=completely agree)

	 
	Ecosystem services
	Carbon storage
	Water quality
	Wildlife habitat
	…carbon storage
	…water quality
	…wildlife habitat

	Stat (Mean)
	2.35
	2.09
	3.91
	4.03
	2.44
	3.46
	3.61


Preliminary results presented in Table 5 are for an opinion question and contingent valuation (CV) question that were designed to gauge farm operators’ interest in enrolling in a PES for habitat protection. The wording of these questions is in Box 1. Because some of our respondents were in Bertie County, which is outside of the Red Wolf Program area, a different version of the two questions was posed that substituted “wildlife” for “wolves”. This alternate form of the wording allows us to test respondent sensitivity to wolf conservation given the controversy that surrounds the Red Wolf Management Program. The CV question elicits respondents’ willingness to participate in a program benefiting red wolves/wildlife given a specific payment level. This payment level was randomly varied across participants at $60, $120, $185, and $250.

The responses to opinion question 35 indicates that respondents are generally favorable about a PES for generic wildlife, but when the wording changes to red wolf, the overall view of the program is negative. This division of views is borne out in the contingent valuation question as well. Only 13% of respondents said they would participate in a red wolf program (across the different payment levels), while 42% of the Bertie County respondents said they would participate in a generic wildlife PES. The mean WTA was $100 in the program counties and $162 in the comparison Bertie County
. 
	Table 5. Red wolf/wildlife programs
	 
	
	
	

	 
	35. Reaction to potential program with payments for red wolf/wildlife habitat (scale 1 to 5: 1=strongly oppose, 5=strongly favor)
	36. Willing to participate in program that benefits red wolves/wildlife
	Mean Willingness-to-Accept (WTA) to participate in program (using "Yes" & "No" responses)

	 
	Mean
	Yes
	No
	Don't Know
	 

	Red Wolf counties
	2.05
	13.1%
	55.6%
	31.3%
	$99.80 (n=68)

	Bertie
	3.97
	41.9%
	14.0%
	44.2%
	$161.91 (n=24)


Discussion

These preliminary results should be read with caution as they reflect partial survey returns and preliminary analysis. Efforts to encourage a higher response rate continue, and we expect additional returns to be forthcoming. However, we also expect that the final results will reinforce the main findings reported here: (1) Area land operators are interested in PES type programs, especially those related to water quality and wildlife habitat. (2) Payment levels are an important factor in decisions to enroll, but so are other program attributes, particularly contract length. (3) A PES that is specific to red wolves does not have widespread support. However, given the reservoir of interest in wildlife habitat in general, a broader-based wildlife habitat program may be attractive to a significant portion of area farmers and foresters. Wildlife biologists tell us that cover strips of natural vegetation around crop fields benefit many kinds of wildlife, including wolves. Thus, those who wish to promote red wolf habitat through a PES may have an easier time marketing a more generic wildlife program that does not emphasize wolves as the target species. It is also likely that a targeted education program for landowners may improve chances for conservation success.
 A subsequent final report will include a more complete set of descriptive statistics. It will also use multivariate analysis to explore how multiple factors influence operators’ conservation attitudes and program participation decisions. This will include logit regression models of the contingent valuation data and multinomial logit models of the conjoint analysis data. These models will provide additional insights for the design and implementation of PES approaches to improving the management of ecosystem services in eastern North Carolina. Finally, Box 2 provides some telling comments expressed by survey respondents about red wolf conservation.
The final version of our analysis will involve the use of statistical models (i.e., multinomial and binomial logit) to assess the conjoint analysis and contingent valuation responses in conjunction with covariates drawn from the other survey questions. The analysis of the conjoint questions will allow us to predict farm operators’ likely participation in PES programs with different design features and estimate tradeoffs across program attributes. The analysis of the contingent valuation question will enable us to determine the price sensitivity of farm operators to a PES program that is specific to red wolves, and to provide policy recommendations with respect to PES program design.

Results from this second step in the analysis will include data on land use patterns, participation in conservation programs, preferences about conservation programs, familiarity with ecosystem services, and willingness to participate in programs associated with ecosystem services. Other outcomes will be landowner attitudes toward a conservation program to benefit red wolves as well as willingness to accept estimates for participating in such a program. We will be able to compare these many variables between the two versions of the survey (red wolf versus non-red wolf counties) to enrich the analysis.
The final project report, to be submitted by the end of November 2008, will include the complete descriptive statistics and results from statistical models estimated using the conjoint and contingent valuation data, as well as a policy analysis for what the results mean for developing a PES program for landowners in the project area. Outreach to communicate Phase I findings to local landowners, community groups, agency personnel, conservation groups, and private ecosystem market entities will take place following the Foundation’s approval of the final report.
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Box 1. Opinion Question and Contingent Valuation Question on a PES program for Red Wolf Habitat*


35.	Currently, organizations interested in ensuring the red wolf survives in the wild are considering how to enlist the help of landowners and managers. For example, these organizations recognize the important role that private landowners play in wildlife conservation and are considering the creation of voluntary programs in which landowners could receive payments to apply conservation practices that improve habitat for the red wolf population. What is your initial reaction to such a program?


	(Please circle the number that most closely matches your response)


	Strongly oppose�
�



Neutral�
�
Strongly favor�
Don’t know�
�
1�
2�
3�
4�
5�
X�
�



36. 	Suppose there was a program that consisted of planting strips of natural cover (shrubs and grasses) along the edges of large crop fields. These strips would increase the amount of prey available to wolves as well as provide them corridors to travel to other areas with natural cover. The hypothetical program would be administered by the USDA, have a contract length of 10 years, and would involve a small percentage of your working land. 


If this program paid you $_____ per acre per year (for 10 years), would you be willing to participate in it? 


_____ Yes [SKIP TO QUESTION 38]


	_____ No


	_____ Don’t know


*NOTE: This version of these two questions was sent to Red Wolf county residents, whereas the alternate version sent to Bertie County residents was exactly the same except that “wolf” was substituted by “wildlife” everywhere it appears.





Box 2 - Some Selected Comments by Survey Respondents about Red Wolf Conservation 





Because I had to replant 25+ acres of soybeans due to deer predation in 2008, I would welcome hungry wolves.





There's sufficient land for red wolves and unnecessary to burden landowners with the responsibility to provide land for the wolves





Local people are not against the wolves - just the overbearing attitude and actions of the USFWS trying to enforce a situation that makes no sense and cares little or none at all about the impact on local citizens. 





I am against increasing a wild group of animals that are killers of humans.





The government needs to stop spending our tax dollars on stuff like this and give it back to the people who pay them. God will look after the creatures of this world. He don't need your help or my money for this purpose. 





I am in favor of wildlife and natural resource conservation in general. The red wolf is a beautiful animal and I enjoy seeing them now and then when I happen to come across one just as I would any other wild animal. The problem I see is the cost and sustainability of this program. 





Program is completely worthless, bad for cattle, will shoot them.





I am in favor of promoting red wolves. 





They prey on rabbits and quail that I have been trying to establish on my farms. They should be kept on government property, not my land. 





Any red wolf program would need to be balanced relative to other wildlife.











� We appreciate the assistance of Zack Brown who calculated the WTA estimates using a Turnbull non-parametric estimator that was programmed in MATLAB.
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