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Background: Endangered Species on Private Lands  

The Endangered Species Act of 1973 (ESA) employs restrictive land use regulations to protect 
threatened and endangered species and their habitats. When enforced on private lands, these 
regulations may come into conflict with landowners’ private property rights. Endangered species 
regulations often cause economic losses for private landowners, yet the government is not 
required to provide compensation for those losses. Hence, current policies create an economic 
disincentive for maintaining endangered species habitat on private lands. A shift to incentives, 
such as direct payments, tax breaks, or conservation leases could help to improve these policies.  
 

Research Objectives 
Our study addresses four research objectives:  

1) To assess non-industrial private forest (NIPF) landowners’ attitudes and opinions 
regarding the current state of the ESA, 

2) To assess NIPF landowners’ perceptions of potential incentive programs for 
providing critical habitat, 

3) To assess NIPF landowners’ attitudes and opinions regarding currently listed 
species under the ESA, and 

4) To assess NIPF landowners’ attitudes and opinions regarding proposals to list new 
species for protection under the ESA. 

 
Methods 

A survey was designed addressing the ESA in general, potential incentive programs, and listed 
species, such as the endangered red-cockaded woodpecker (Picoides borealis) and the threatened 
northern long-eared bat (Myotis septentrionalis). Items also address proposals to list new species, 
such as the eastern diamondback rattlesnake (Crotalus adamanteus) and the gopher tortoise 
(Gopherus polyphemus).  
 
The survey was pilot tested for reliability and validity at the 2015 National Conference of Private 
Forest Landowners in Virginia Beach, Virginia, (n = 53). Using Qualtrics Survey Software, the 
survey was then electronically distributed to members of 10 forestry organizations from October 
2015 through February 2016.1 Respondents control 1 million private forested acres in 35 states. 
                                                
1 Forest Landowners Association, Alabama Forestry Association, Florida Forestry Association, 
Georgia Forestry Association, Louisiana State University Agricultural Center, Mississippi 
Forestry Association, North Carolina Forestry Association, South Carolina Forestry Association, 
Texas Forestry Association, and Virginia Forestry Association 
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Sample Demographics 
The sample consists of 928 NIPF landowners (N = 928). Respondents’ average age is 62 (SD = 
12). Eighty-eight percent are male, and 97% are White. Fifty-nine percent earn a household 
income greater than $100,000 per year, and 94% hold college/technical degrees or higher. 
Respondents own land in 35 states (Table 1), and 40% own 100 to 500 acres of land (Figure 1). 
 
Most respondents have a written forest management plan (78%). Primary land management 
objectives include timber production (58%), outdoor recreation (13%), and family tradition 
(12%). Eighty-three percent of respondents report that wildlife conservation and providing 
habitat for wildlife are “important” or “very important” land management objectives. 
 
Fifty-five percent of respondents reported that they are aware of endangered species conservation 
programs such as Safe Harbor or Habitat Conservation Plans, but only 5% of respondents have 
participated in an endangered species conservation program. Of those who have participated in 
an endangered species conservation program, 89% report that timber production is an 
“important” or “very important” land management objective. 
 
Table 1 
Geographic distribution of forestland ownership. 

State n State n State n 

AL 113 ME 3 OK 4 
AR 40 MD 4 OR 1 
CA 8 MI 1 PA 8 
CO 4 MO 4 SC 52 
DE 2 MS 125 TN 14 
FL 41 MT 1 TX 84 
GA 153 NH 2 VT 1 
ID 1 NJ 1 VA 47 
IN 2 NM 2 WA 9 
KS 2 NY 4 WV 5 
KY 2 NC 47 WI 13 
LA 76 OH 3   

 
Figure 1 
Size distribution of respondents’ forest landholdings. 

 

  7% 
11% 

40% 16% 

18% 

8% 
Less than 50 acres 
50 to 99 acres 
100 to 499 acres 
500 to 999 acres 
1,000 to 4,999 acres 
5,000 acres or more 



 3 

Knowledge and Opinions Regarding the ESA 
Respondents’ knowledge of the ESA was measured by a three-item construct, which was found 
to be highly reliable (α = 0.86). Responses to these items were marked on a 7-point disagree-
agree scale, 2 and results are displayed in Table 2. Respondents are very knowledgeable about the 
ESA, with an overall mean score of 5.27 (SD = 1.18).  
 
Table 2 
Knowledge of the ESA. 

 M SD 
I am familiar with the ESA. 5.43 1.25 
I am familiar with the endangered species that live in my 
area.  5.46 1.24 

I can explain the ESA to my family & friends. 4.93 1.50 
 
Items also measured respondents’ opinions about topics such as the potential political use of the 
ESA and landowners’ private property rights in the context of the ESA, as summarized in Tables 
3 and 4. 
 
Table 3 
Political use of the ESA.  

 M  SD 
The ESA applies to species that deserve protection. 4.24 1.50 
Government officials should regulate land use as they best 
see fit to protect wildlife. 2.20 1.47 

Special interest groups use the ESA for political purposes. 6.09 1.34 
Special interest groups want to add more and more species 
to the endangered species list.  5.88 1.37 

 
Table 4 
Private property rights. 

Private landowners should… M SD 
…have the right to manage their land as they best see fit. 6.02 1.31 
…be reimbursed for any economic loss caused by the 
presence of endangered species on my land. 5.83 1.48 

…NOT have to bear the economic burden of endangered 
species protection. 6.22 1.22 

 
Items also measured respondents’ self-reported provision of endangered species habitat on their 
land, and results are presented in Table 5. While respondents agreed that they provide habitat for 
endangered species, fewer reported that they are actively trying to attract these species to their 
land. 
 

                                                
2 1 = Strongly Disagree, 2 = Disagree, 3 = Slightly Disagree, 4 = Neutral, 5 = Slightly Agree, 6 = 
Agree, 7 = Strongly Agree. All scales utilized a 7-point disagree-agree scale, unless otherwise 
noted. 
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Table 5 
Habitat provision for endangered species. 

 M  SD 
I provide habitat for endangered species on my land. 5.19 1.62 
I actively manage my land for the benefit of all wildlife, 
including endangered species. 5.82 1.34 

I try to attract endangered species to my land. 3.29 1.83 
I have seen endangered species (or signs of them) on my 
land. 3.39 2.03 

 
Attitudes Toward the ESA 

An eight-item scale was developed for the purpose of this study to measure attitudes toward the 
ESA. The scale was found to be highly reliable (α = 0.90), and it demonstrates predictive validity 
in measuring respondents’ behavioral intentions regarding compliance with the ESA and 
willingness to enroll in incentive programs. Overall, respondents demonstrate a relatively 
negative attitude toward the ESA, with a mean score of 3.00 on a 7-point scale (SD = 1.27). 
 

Incentive Programs 
We theorized that NIPF landowners would be more willing to provide endangered species 
habitat if they received incentives for doing so, rather than managing their land under the threat 
of disincentives for failing to protect endangered species. Respondents indicated on a 7-point 
disagree-agree scale whether they agreed that they would provide habitat for endangered species 
if they could receive certain incentives or resources. Results are summarized in Table 6.  
 
Table 6 
Incentive programs. 

I would provide habitat for endangered species  
if I could use/receive… M  SD 

Compensation for economic losses 5.53 1.80 
Tax credits 4.61 1.90 
Tax deductions 4.61 1.91 
Guidance from government officials 4.43 2.03 
Economic resources 4.40 1.87 
Conservation easements 4.32 1.99 
Information resources 4.30 1.89 
Conservation leases 4.22 2.04 
Cost-share programs 3.90 1.97 
PDR easements 3.86 1.97 
Partnerships with conservation groups 3.80 1.86 

 
Preliminary multiple linear regression analyses show that attitudes toward the ESA, opinions 
about private property rights, and current habitat provision for endangered species are significant 
predictors of NIPF landowners’ willingness to participate in incentive programs. The preliminary 
model explains 17% of the variability in landowners’ behavioral intent to provide endangered 
species habitat in exchange for some form of incentive. 
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Red-Cockaded Woodpeckers 
Respondents who indicated that they own land in or near the range of the endangered red-
cockaded woodpecker (RCW) received a survey module of items related to that species (n = 
594). These respondents own land in 12 states within the RCW’s range. 
 
Items in this module addressed NIPF landowners’ attitudes toward the RCW, their social norms 
regarding RCW protection, and their willingness to comply with measures aimed at protecting 
the RCW. Results are presented in Tables 7 through 9. All items are measured on a 7-point 
disagree-agree scale. 
 
Table 7 
Attitudes toward the RCW. 

 M  SD 
I believe the RCW deserves protection under the ESA. 4.35 1.56 
I do NOT believe the RCW should be listed as an 
endangered species. 3.92 1.64 

I have a duty to protect RCWs 4.08 1.69 
I choose to manage my land to help protect RCWs. 3.41 1.65 

 
Table 8 
Social norms regarding RCW protection. 

 M  SD 
I think my family & friends would want me to notify the 
wildlife agency of any RCWs on my land. 3.63 1.80 

I think my family & friends would want me to protect any 
RCWs on my land 4.24 1.70 

I think the forest owners’ community would want me to 
notify the wildlife agency of any RCWs on my land 3.77 1.65 

I think the forest owners’ community would want me to 
protect any RCWs on my land. 4.27 1.55 

 
Table 9 
Willingness to cooperate with RCW protection. 

 M  SD 
If I saw RCWs on my land, I would notify the wildlife 
agency. 3.60 1.94 

If I saw RCWs on my land, I would consider removing 
them. 2.76 1.62 

If I saw RCWs on my land, I would consider ignoring them 3.92 1.80 
I would allow government researchers to inspect my 
forestland for RCWs 3.33 2.07 

 
Preliminary multiple linear regression analyses show that attitudes toward the ESA, attitudes 
toward the RCW, and social norms are significant predictors of respondents’ willingness to 
cooperate in protecting the RCW. The current model explains 58% of the variability in 
landowners’ behavioral intent to cooperate with measures aimed at protecting the RCW. 
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Northern Long-eared Bat 
Respondents who indicated that they own land in or near the range of the threatened northern 
long-eared bat (NLEB) received a survey module of items related to that species (n = 314). 
These respondents own land in 24 states within the NLEB’s range. 
 
Items addressed respondents’ attitudes toward the NLEB, their social norms regarding NLEB 
protection, and their willingness to comply with measures aimed at protecting the NLEB. Results 
are presented in Tables 10 through 12. All items are measured on a 7-point disagree-agree scale. 
 
Table 10 
Attitudes toward the NLEB. 

 M  SD 
I believe the NLEB deserves protection under the ESA. 3.59 1.57 
I do NOT believe the NLEB should be listed as an 
endangered species. 4.56 1.58 

I have a duty to protect NLEBs 3.59 1.60 
I choose to manage my land to help protect NLEBs. 3.24 1.43 

 
Table 11 
Social norms regarding NLEB protection. 

 M  SD 
I think my family & friends would want me to notify the 
wildlife agency of any NLEBs on my land. 3.44 1.68 

I think my family & friends would want me to protect any 
NLEBs on my land 3.83 1.60 

I think the forest owners’ community would want me to 
notify the wildlife agency of any NLEBs on my land 3.47 1.54 

I think the forest owners’ community would want me to 
protect any NLEBs on my land. 3.70 1.56 

 
Table 12 
Willingness to cooperate with NLEB protection. 

 M  SD 
If I saw NLEBs on my land, I would notify the wildlife 
agency. 3.42 1.83 

If I saw NLEBs on my land, I would consider removing 
them. 2.69 1.50 

If I saw NLEBs on my land, I would consider ignoring 
them 4.26 1.74 

I would allow government researchers to inspect my 
forestland for NLEBs 3.46 2.04 

 
Preliminary multiple linear regression analyses show attitudes toward the ESA, attitudes toward 
the NLEB, and social norms are significant predictors of respondents’ willingness to cooperate in 
protecting the NLEB. The current model explains 56% of the variability in landowners’ 
behavioral intent to cooperate with measures aimed at protecting the NLEB. 
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Eastern Diamondback Rattlesnakes and Gopher Tortoises 
Proposals are currently being considered to list the eastern diamondback rattlesnake (EDR) and 
the gopher tortoise (GT) as threatened species under the ESA.3 Newly listed species can bring 
about new regulations, which may cause economic losses for private landowners. Survey items 
addressed NIPF landowners’ attitudes, opinions, and social norms regarding these proposals.  
 
Respondents who indicated that they own land in or near the range of the eastern diamondback 
rattlesnake and the gopher tortoise (n = 361) were randomly divided into two subgroups. Each 
subgroup received a survey module composed of items related to either the EDR (n1 = 179) or 
the GT (n2 = 182).  
 
Items in these modules addressed attitudes toward the species, social norms regarding their 
protection, the perceived economic threat of a listing, and respondents’ intentions to provide or 
to destroy habitat on their land if these species are listed. Results are summarized in Tables 13 
through 16. All items are measured on a 7-point disagree-agree scale. 
 
Table 13 
Attitudes toward the EDR & the GT. 

 EDR GT 
M SD M SD 

I believe the EDR/GT deserves protection under the 
ESA. 2.87 1.78 3.55 1.77 

I do NOT believe the EDR/GT should be listed as an 
endangered species. 5.22 1.84 4.45 1.81 

I have a duty to protect EDRs/GTs. 3.40 1.96 3.99 1.80 
I choose to manage my land to help protect EDRs/GTs. 3.01 1.86 3.40 1.75 

 
Table 14 
Social norms. 

If the EDR/GT were listed… EDR GT 
M SD M SD 

…I think my family & friends would want me to notify 
the wildlife agency if I found it on my land. 3.21 1.88 3.43 1.69 

…I think my family & friends would want me to 
protect it if I found it on my land. 3.27 1.92 3.99 1.68 

…I think the forest owners’ community would want me 
to notify the wildlife agency if I found it on my land. 3.21 1.72 3.48 1.59 

…I think the forest owners’ community would want me 
to protect it if I found it on my land. 3.40 1.78 3.96 1.64 

 
 
 
 
                                                
3 The gopher tortoise is currently listed as threatened in the western portion of its range. It is a 
candidate species for threatened status in its eastern range. 
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Table 15 
Perceived economic threat. 

If the EDR/GT were listed… EDR GT 
M SD M SD 

…I would suffer economic losses if I provided habitat 
for it on my land 4.41 1.87 4.99 1.64 

…I would suffer economic losses if it were present on 
my land. 4.50 1.88 4.83 1.64 

 
Table 16 
Provision or destruction of habitat. 

If the EDR/GT were listed… EDR GT 
M SD M SD 

…I would provide habitat on my land to support its 
recovery. 3.21 1.81 3.51 1.57 

…I would alter any habitat on my land to avoid new 
regulations. 4.19 1.74 3.93 1.63 

 
Preliminary multiple linear regression analyses indicate attitudes toward these species, social 
norms, and perceptions of economic threat are significant predictors of NIPF landowners’ 
behavioral intent to provide habitat and to alter habitat if either of these species is listed. 
Perceived economic threat is the most important predictor of behavioral intent to provide or 
destroy habitat in all four models. Percentages of variability explained by each model are 
summarized in Table 17. 
 
Table 17 
Summary of multiple linear regression models. 

 
Percentage of  

Variability Explained 
EDR GT 

Predicting habitat provision based on attitudes, norms, 
& perceived economic threat 63% 46% 

Predicting habitat destruction based on attitudes, 
norms, & perceived economic threat  28% 27% 

 
These models provide insight into the factors affecting NIPF landowners’ decisions in the face of 
regulatory uncertainty. The fact that the perceived economic threat of new listings is the leading 
predictor of behavioral intent to provide or destroy habitat for these species highlights the 
significance of the economic disincentives engendered by the highly regulatory nature of the 
ESA. 
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Would Incentives Lead to More Habitat? 
Survey items measured current self-reported habitat provision for each of the four species of 
interest described above. Survey items also measured respondents’ self-reported habitat 
provision if they could receive various incentives for doing so. Results of paired t-tests 
comparing current habitat provision with potential incentivized habitat provision are presented in 
Table 18.  
 
Results suggest incentives could result in significant increases in NIPF landowners’ willingness 
to provide habitat for the red-cockaded woodpecker, the northern long-eared bat, and the gopher 
tortoise. While incentivized habitat for eastern diamondback rattlesnakes was higher than current 
habitat levels, the result was not significant. 
 
Table 18 
Paired t-tests comparing current habitat and incentivized habitat by species. 

 Current 
Habitat 

Incentivized 
Habitat 

Mean 
Difference t 

Red-cockaded woodpeckers 3.29 4.33 +1.04 13.16* 
Northern long-eared bats 3.08 4.33 +1.25 12.49* 
Eastern diamondback rattlesnakes 4.19 4.42 +0.23 1.72 
Gopher tortoises 3.37 4.28 +0.91 6.02* 

*Significant result at p < 0.05 level 
 

Additional Analyses 
Additional analyses are being conducted using structural equation modeling, factor analysis, 
multiple linear regression, analysis of variance, and t-test techniques. Results of these tests and 
models are available upon request. 
 

Conclusion 
Results provide strong evidence of NIPF landowners’ attitudes and opinions regarding the 
traditional regulatory structure of the ESA. The heavy use of regulations and disincentives has 
created three unintended consequences: a pervasive negative attitude toward the ESA, an 
economic disincentive to provide habitat for listed species, and a perverse incentive for NIPF 
landowners to engage in preemptive habitat destruction to avoid the new regulations that come 
with new listings.  
 
The tendency of NIPF landowners to exhibit unfavorable attitudes toward the ESA, listed 
species, and proposed listings seems to arise from the regulatory disincentives utilized by the 
ESA and its enforcing agencies. A sense of distrust between landowners and agency officials 
may also contribute to the ineffectiveness of ESA policies on private lands.  
 
Stakeholders and policymakers should examine the current state of the ESA to determine 
whether new approaches to species conservation – including incentives and cooperative efforts – 
could yield more favorable and efficient outcomes for imperiled species, NIPF landowners, and 
the natural environment. 
 


