
ABSTRACT 

PETERS, KRISTIN IRENE. An Educational Needs Assessment of North Carolina Non-

Industrial Private Forest Landowners (Under the direction of Dr. Robert Bardon and Dr. Rajan 

Parajuli). 

 

In North Carolina, 18.7 million acres are dominated by forest cover, with 13.97 million of 

those being held by approximately 525,000 non-industrial private forest (NIPF) landowners 

alone. Due to the sheer landholding size that NIPF landowners maintain, this diverse target 

population is a priority for North Carolina Cooperative Extension (NCCE) Forestry. North 

Carolina NIPF landowners’ educational interests and preferences are dynamic and are likely to 

change throughout the years. A study was conducted to identify the gaps in learning of the non-

industrial private forest landowners in North Carolina in order to design effective educational 

programs, to discover the delivery method preferences of non-industrial private forest 

landowners in North Carolina to better reach and engage with this target audience, and to 

determine any barriers for non-industrial private forest landowners in terms of meeting their 

educational needs. A survey was distributed to a stratified random sample of 3000 NIPF 

landowners from urban and rural counties within each of North Carolina’s five Cooperative 

Extension Districts. A k-means cluster analysis was performed to detect distinct differences 

between landowners based on their main reasons for owning their forestland. The k-means 

analysis resulted in four unique clusters. The identified clusters were further investigated by 

comparing socio-demographic information, land ownership characteristics, current level of 

knowledge and interests on forestry topics, and delivery method preferences. The subsequent 

detection of differences amongst the four clusters allowed for the identification of any 

association between landowner values (i.e., reasons for owning their forestland) and basic 

landowner characteristics. Based on the results, the majority of NIPF landowners in North 



Carolina are interested in non-timber related topics, prefer short-educational programs that take 

place in the winter, and prefer mailed or online materials; however, the discovery of the four 

distinct clusters based on their reasons for owning their forestland has shown that there are 

differences amongst the general population in educational preferences. Additionally, using a 

mixed-method approach (i.e., both mailed and online materials) for delivery methods would best 

suit the current landowner demographics; meanwhile, creating more education materials tailored 

to the interests and preferences of respondents as clusters differed significantly in their level of 

interest in forestry topics. 
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1. Introduction 

 North Carolina has roughly 18.7 million acres of forest land throughout the state, 

accounting for nearly 54% of its total area (Bissette and Arney, 2020). The majority of North 

Carolina's forest land is owned by non-industrial private forest (NIPF) landowners, with 13.97 

million acres held by approximately 525,000 NIPF landowners (Bissette and Arney, 2020). NIPF 

landownership is usually comprised of sole or family ownerships and does not include private 

landowners that operate as corporations. Due to the importance of forestry and forest products 

within the state, NIPF landowners are the primary target for educational programs focused on 

forestry offered by Cooperative Extension. Cooperative Extension's first step to creating 

programs for their target audience starts with a need's assessment (Boone et al., 2002). To ensure 

that NIPF landowners are well educated in their forestry topics of interest, a needs assessment 

should be conducted roughly every ten years. The needs assessment provides Extension 

educators with information on their target audience's current needs and knowledge level. 

 The assessment of NIPF landowners in North Carolina originally started in 1960 by the 

American Forestry Association. Four years later, the average NIPF landowner was described by 

Pomeroy and Yoho (1964) as a male who was 55 years old with and educational level of an 11th 

grader. Muench (1965) found that 22.1% of NIPF landowners used North Carolina Cooperative 

Extension forestry as a source of information on forestry. He further examined North Carolina 

landownership based on regional location and track size creating a starting point for NIPF 

landowner characterization and its relation to Extension program participation. Megalos (1999) 

continued focusing on NIPF landowners in North Carolina and found that the average age and 

education increased to 62 years old and some college education, respectively. Landowner 

demographics were tested again in 2006 by Butler, with three-quarters of respondents to his 
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survey being older than 55 years old and 30% having a college degree or higher. Over the years, 

the education level continued to rise while the average age continued to hover around 50 to 65-

years-old.  

 The most recent study on North Carolina NIPF landowners and their educational needs 

was conducted in 2007. Bardon et al. (2007) utilized a survey questionnaire to understand NIPF 

landowner's delivery method preferences when receiving information about forestry. They found 

that NIPF landowners in North Carolina had an average age of 63 years, similar to previous 

studies on NIPF landowners. The authors found that 55.6% of respondents held a bachelor's 

degree or higher. Landowners were classified into five distinct groups ("Don't Bother Me," 

"Snail-mailers," "Short-mailers," "Web-Mailers," and "Fan Club") based on their delivery 

method preferences. Bardon et al. (2007) found that mail-based information was the most 

preferred delivery method, with short programs and web-based information taking second and 

third place. 

 Needs assessments conducted in other states may give some insight on NIPF landowner's 

characteristics and educational needs on a national level, providing additional information on 

state-by-state variance in needs and landowner profiles. Kuhns et al. (1998) conducted a needs 

assessment on NIPF landowners in Utah and Indiana. A survey questionnaire was used to reveal 

respondents' land characteristics and attitudes, knowledge, and beliefs about ecosystem 

management and partnerships. Within the two states, respondents indicated their main reason for 

owning land: enjoying beauty and scenery, wildlife, and hiking. The respondents in both states 

had higher education levels than their state's average, with 46% of Indiana and 50% of Utah 

respondents having a bachelor's degree or higher. The two states had a similar preference in 

information type with 60% of overall respondents, in both states, preferring brochures, booklets, 
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and factsheets. In 2006, Salmon (2006) focused on categorizing NIPF landowners in Utah based 

on their reasons for owning their land. Salmon (2006) found that the average age of landowners 

was 61 and that the majority of respondents had a bachelor's degree or higher. The landowners 

were segmented into three groups: amenity-focused, multiple-benefit, and passive landowners. 

Amenity-focused and multiple-benefit-focused landowners preferred receiving forestry 

information via brochures, booklets, and fact sheets (54% and 57%, respectively), similar to the 

study done by Kuhns et al. (1998). The passive landowners mostly preferred information via the 

internet (31%); however, they had similar levels of preference in brochures, booklets, factsheets 

and periodic newsletters, and personal on-site assistance from a forester. 

 Measells et al. (2006) conducted an educational needs assessment on southern forest 

landowners who owned forestland in Mississippi, Louisiana, Arkansas, and Tennessee. They 

also utilized a survey questionnaire to determine landowner's educational needs. Respondent's 

demographics were consistent with previous studies with an average age of 61, with 49% of 

respondents having a college degree of associates or higher. The majority of respondents state 

their reason for not attending educational programs was the lack of awareness of their existence, 

with a lack of time and interest following in importance. Approximately 46% of landowners 

preferred evening programs, while 22% preferred morning programs. The respondents ranked 

short programs of less than 2 hours the best length for educational programs (29%). The forestry 

topics of most interest were wildlife management, insects and disease, marketing, harvesting, and 

best management practices.  

 Over time there became a shift in classifying landowners based on their acreage or 

standard demographics to other attitudinal responses. For example, Majumdar et al. (2008) 

characterized landowners using multivariate cluster analysis, allowing them to group family 
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forest landowners in the southern U.S. into three attitudinal types: multi-objective landowners, 

timber management, and land investment landowners, and non-consumptive landowners. The 

multi-objective landowners, 49% of the respondents, indicated their reasons for owning land 

span across multiple areas. Timber management and land investment landowners, 29% of the 

total respondents, indicated that their sole reason for landownership was due to timber 

management and land investment. The remaining 22 percent of the respondents expressed that 

the main reason for owning their land was for non-consumptive uses (i.e., for aesthetic 

properties, wildlife, recreation, etc.). Alternatively, Joshi and Mehmood (2011) classified NIPF 

landowners in Arkansas, Florida, and Virginia based on their forest management objectives 

alongside their sociodemographic information. They focused on segmenting NIPF landowners as 

consumers and their motivation for wood-based bioenergy. 

 Additional studies looked at NIPF landowners' interest in educational topics, similar to 

those conducted in North Carolina (e.g., Bardon et al., 2007, Megalos 1999). Zobrist and 

Rozance (2015) published the results from a needs assessment conducted in 2007 on small forest 

landowners in northwest Washington. They found that 71% of landowners ranked being 

somewhat or very interested in forest health, 65.9% ranked as being somewhat or very interested 

in wildlife habitat, and 64.1% ranked being somewhat or very interested in the topic of fire. 

Fifty-eight percent of respondents said they would use printed materials from extension, 

followed by 42% would likely use online materials, and 36% would likely attend workshops.

 Khanal et al. (2017) surveyed NIPF landowners in the south and segmented landowners 

into smaller groups based on their reasons for owning land. The three resulting groups were 

Amenity, Multi-objective, and Timber. Sixty-three percent of landowners in the amenity cluster 

were older than 60 years, 67% of landowners in the multi-objective cluster were over 60, and 
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71% of landowners in the timber cluster categorized as over 60 years old. The majority of 

landowners in all three clusters had a bachelor's degree or higher. While Khanal et al. (2017) did 

not look into the educational and delivery methods of southern landowners, they provided 

relatively recent demographic information on NIPF landowners in the southern U.S. 

 Recently, Khanal et al. (2019) conducted a needs assessment of family forest landowners 

in South Carolina. They found 71% of respondents selected forest health, invasive species, 

insects, and diseases as a high priority topic in their educational needs, followed by 66% 

selecting economics, marketing, and harvest and 58% choosing taxes, policy, laws, and 

regulations. The preferred delivery method for educational workshops and programs were field 

tours, with 65% of respondents selecting this as a preferred method, followed by 62% selecting 

one-day workshops, and 53% choosing topical meetings. These results differ from previous 

studies but may show a trend towards change in landowner delivery method preference in the 

recent years. 

 The first national woodland owner survey (NWOS), by the U.S. Forest Service, was 

conducted in 1978, with the survey being conducted periodically in 1994, 2006, 2013, and 2018 

(U.S. Forest Service, 2020). Results from the 2018 NWOS indicated 62% of respondents were 

between 55 and 74-years-old. Their top three reasons for forest landownership were enjoying 

beauty and scenery, privacy, and protecting or improving wildlife habitats. Respondents also 

indicated that 40% of them wanted advice on timber management, while 36% preferred advice 

on wildlife, and 30% expressed a need for advice on land transfer (Butler et al., 2020). The 

NWOS also posed questions related to the preferred method of receiving information in which 

the majority of respondents preferred receiving information as written material, followed by 

talking to an expert (32%) and the internet (23%) (Butler et al., 2020). 
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 The NWOS also provides insight on family forest owners at the state level, with the 2013 

survey offering the most recent data for North Carolina. Based on the 2013 NWOS, North 

Carolina respondents indicated owning approximately 10.6 million acres of forests in North 

Carolina and that 40% of them are between the ages of 45-54 years old and that 30% are between 

the ages of 55-64 years old (Butler and Butler, 2016). Nearly 70% of the survey respondents 

indicated that their forest holdings were between 10 to 49 acres in size (Butler and Butler, 2016). 

Survey results also indicate that approximately 35% of the respondents have owned their land for 

10-24 years, and approximately 40% of the respondents have owned their land for 25-49 years 

(Butler and Butler, 2016). When asked about their main reasons for owning their forestland and 

what were they most concerned about in owning this land, survey respondents indicated legacy, 

wildlife, water, privacy, and beauty were the reasons behind owning their forestland and that 

they were most concerned about taxes, trespassing, legacy, vandalism, and wildfire (Butler and 

Butler, 2016). 
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Objectives: 

The main objectives of this study are to:  

a) To identify gaps in learning of the non-industrial private forest landowners in North 

Carolina in order to design effective educational programs 

b) To identify delivery method preferences of non-industrial private forest landowners in 

North Carolina to better reach and engage with this target audience 

c) To identify any barriers for non-industrial private forest landowners in terms of meeting 

their educational needs 
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2. Methods 

2.1 Survey Recipients 

The study’s target population was defined as non-industrial private forest owners who owned 

20 acres or more of forestland in North Carolina. The target sample size was 384 or more 

responses, which is based on the work of Krejcie and Morgan (1970) and the use of Dillman’s 

(2014) recommendations for mail and internet surveys. Dillman (2014) reported that a sample 

size of 384 is statistically representative of a population size of up to one million individuals. 

Survey recipients were determined using a stratified random sample.  To ensure we captured 

NIPF landowners from across the state, we randomly chose three counties in each of the five 

North Carolina Cooperative Extension districts (Figure 1). The selected counties consist of at 

least one rural and one urban county, representing all three of the NC Department of commerce's 

economic tiers of distress (County Distress Rankings (Tiers) 2020). Using ArcGIS and a random 

number generator (Haahr, n.d.), we selected three counties from each district. We utilized the 

automatically assigned numbers "1 to n" given to each county within the ArcGIS application for 

all five Extension districts. The first county was categorized as either urban or rural and its 

economic tier of distress. This process was repeated until two subsequent counties were selected 

for each district, meeting all of the criteria above. The final 15 selected counties are as follows: 

Swain, Clay, Henderson, Wilkes, Surry, Stokes, Alexander, Cabarrus, Anson, Brunswick, 

Onslow, Wilson, Pit, Tyrell, and Currituck. 
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Figure 1. Selected counties within North Carolina Extension districts  

 Once the counties were identified, a geospatial approach was used to create a cohesive 

mailing list of 3000 randomly selected NIPF landowners who own 20 or more acres of 

forestland. Utilizing ArcGIS (version 10.8) and parcel data obtained from North Carolina's 

OneMap, an online geodatabase (NC OneMap 2020), 200 NIPF landowners were randomly 

selected from each of the 15 counties for a total of 3,000 survey recipients. For a NIPF 

landowner to be included in the sample, the randomly selected parcel had to have 20 or more 

acres of forestland, the minimum acreage to participate in North Carolina's Forestry Present-Use 

Valuation Property Tax program. To ensure that each parcel of land was randomly included, a 

python code was utilized to randomly select the parcels from each GIS layer for each of the 15 

counties. If the first round of the selection process did not identify 200 NIPF landowners with 20 

or more acres of forestland, then the process was repeated.   

 Due to the global pandemic (COVID-19), the primary delivery method provided was an 

online Qualtrics (Qualtrics XM, 2021) survey due to the fear and possible restrictions people 

may have faced if they needed access to a post office to participate in a physical version of the 
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survey. We included the option to request a physical survey for those who preferred to respond 

in that way. A paper copy of the survey and a self-addressed stamped envelope were mailed to 

the participant if a paper survey was requested.  

2.2 Survey Instrument 

 To design the survey instrument, we used previous studies (Birch 1996 & Miller 2007), 

Dillman’s (2014) Internet, mail, and mixed-mode surveys: The tailored design method, as well as 

the NWOS. The survey was piloted with three NIPF landowners that had varying educational 

levels and forestry experience and were not within the counties being sampled. Issues identified 

in the piloted survey were addressed before releasing the final version of the survey.  

 The survey instrument includes general land ownership, educational needs and preferences, 

and landowner demographic questions (see Appendix). The general land ownership questions are 

short answer and single select questions to determine general land ownership characteristics such 

as the size of forest holdings, how long they have owned the land, how they acquired the land, 

type of ownership, who is the primary decision-maker, and how engaged they are in the 

management of the land. The educational needs and preference for how they receive information 

questions were developed to help determine the participants understanding of key forestry topics, 

level of interest in the key forestry topics, how they would prefer to participate in forestry-related 

educational events, and how they would like to receive educational information related to 

forestry. To assess the current level of understanding and level of interest in 17 forestry-related 

topics, 4- and 5- point Likert scales are used, respectively. To develop a better understanding of 

how they want to participate in educational events and receive information, ordinal ranking 

(single choice, multiple-choice, and Likert scale questions) were utilized. Lastly, basic 
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demographic questions, short answer or single select, were asked to allow statistical comparison 

using age, sex, educational level, income, and employment status.  

 The survey instrument was approved by NC State University’s Institutional Review Board 

(IRB), adhering to strict ethical guidelines regarding research that includes human subjects. A 

packet consisting of a cover letter and a consent form was mailed on June 5, 2020, to 3,000 study 

participants. The cover letter informed the study participants on the purpose of the survey and 

how to participate. Participants could complete the survey through an online survey administered 

using Qualtrics or request a paper survey.  The paper survey was not included in the initial 

mailing because of the guidelines and restrictions due to the global pandemic. A reminder 

postcard was mailed on June 23, 2020, thanking recipients who had completed the survey and 

reminding those who did not complete the online survey or to request a paper copy if they 

preferred that method. A second reminder postcard was mailed on July 24, 2020, due to low 

initial response rates. The final response rate was approximately 9% (281 responses). 

2.3 Statistical Analyses 

Prior to analysis, data from mailed-in surveys were manually entered into excel and were 

compiled with the online survey responses. The data set was analyzed using IBM Statistics SPSS 

v.26 software. 

2.3.1 Principal Component Analysis 

Principal component analysis (PCA) and k-means clustering were performed to reduce the 

dimensionality of the data set and increase its interpretability. A k-means analysis was selected 

as the best method due to previous studies' success with identifying landowner groups and to 

ensure reproducibility for future needs assessments in North Carolina (Miller 2007, Starr, S., et 

al., 2015, Upadhaya et al., 2021). The use of a PCA allows for the k-means clustering to decrease 
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variances within and maximize the variance between clusters at an optimal level (Starr et al., 

2015, Upadhaya et al., 2021). The k-means analysis was ultimately performed on the PCA 

factors from the reasons for owning land. This two-step statistical analysis was used to classify 

NIPF landowners into clusters that better define their relationships with their current knowledge 

and interest in the selected forestry topics and their overall delivery method preferences. 

 We validated the need for the PCA by conducting the Kaiser-Maier-Olkin (KMO) and 

Bartlett's Sphericity test. A KMO value greater than 0.5 and Bartlett's Sphericity test with a 

significance value less than 0.05 suggest the use of PCA would be beneficial (IBM Knowledge 

Center 2020). The resulting factors were rotated using the varimax method, a statistical 

technique that creates an adjustment that maximizes the shared variance of the data. This 

adjustment creates results that individually represent how the data correlates with factored output 

("Factor Analysis: Varimax Rotation" 2017). 

2.3.2 K-Means analysis 

 A k-means analysis was executed using the resulting factors from the PCA conducted on 

reasons for owning land. Ward's hierarchical cluster method was first performed to determine the 

appropriate number of un-nested clusters for the k-means analysis. Ward's method is used to 

minimize the variance within each cluster and produce clusters of roughly the same size 

(Köbrich et al., 2003). The resulting agglomeration schedule output was used to detect the point 

of greatest difference between coefficients (Upadhaya et al., 2021).  

2.3.3 ANOVA and Chi-Squared analysis 

A one-way ANOVA was performed to compare the differences between clusters and 

other information such as current level of interest and knowledge in forestry topic groups, 

delivery method preferences, and average age. The cross-tabulation function was used to conduct 
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Pearson’s chi-square tests of independence between the clusters and categorical demographic 

and land ownership data. 

3. Results 

3.1 General Survey Response 

 Of the 3,000 potential respondents, 231 respondents completed the online survey, and 50 

respondents requested and completed a mailed survey, for a total of 281 responses and an overall 

response rate of 9.3%. The 281 responses were all surveys that indicated a landownership of 20 

acres or more of forestland. Of the completed surveys, only 242 respondents fully answered the 

questions on reasons for owning land, their current level of knowledge in selected forestry topics, 

and their current level of interest in selected forestry topics. The final 242 responses were used 

for statistical analysis, while the total 281 responses were used for general demographic and 

landownership comparisons.  

3.1.1 General survey population demographics  

Table 1 displays the socio-demographic information for all survey respondents. 

Respondents had an average age of approximately 66 years-old with a standard deviation of 

12.89. The majority of respondents self-identified as Caucasian (97.1%), and roughly three-

quarters (76.4%) were male (Table 1). The two most prevalent employment statuses within the 

survey population were retired (49.4%) and full-time (39.8%) with an average annual income of 

$75,000 to $99,999; however, the mode was the $200,000 or greater income bracket (Table 1). 

The majority of respondents (72.3%) hold a bachelor's degree or higher (Table 1). 
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Table 1. Socio-demographic statistics for all survey respondents 

 

Average Mode Percentage Standard Deviation 

Average Age (years) 66   12.89 

Percent Caucasian   97.1%  

Percent Male   76.4%  

Percent Retired   49.4%  

Percent Full-Time   39.8%  

Income: $75,000 to $99,999 $200,000 or Greater   

Less than $10,000   2.1%  

$10,000 to $24,999   2.6%  

$25,000 to $49,999   11.9%  

$50,000 to $74,999   14.0%  

$75,000 to $99,999   12.3%  

$100,000 to $149,999   20.0%  

$150,000 to $199,999   13.2%  

$200,000 or greater   23.8%  

Education:  Bachelor’s Degree   

Less than 12th grade   0.4%  

High school degree/GED   7.4%  

Some college   12.0%  

Associate degree   7.4%  

Bachelor’s degree   36.8%  

Advanced degree   35.5%  
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3.1.2 General survey populations current level of knowledge and interest 

Figure 2 shows the average current level of knowledge of all 17 forestry topics for the 

entire survey population. The top five topics for current level of knowledge are passing land onto 

future generations (�̅� = 2.54, SD = 0.97), forest management plans (�̅� = 2.54, SD = 0.95), 

protecting water quality (�̅� = 2.40, SD = 0.91), forest products (�̅� = 2.40, SD = 0.87), and 

landowner liability (�̅� = 2.39, SD = 0.91). 

 

Figure 2. North Carolina’s non-industrial private forest landowners’ average level of knowledge 

in each of 17 forestry topics 

 

Figure 3 highlights the average level of interest in all 17 forestry topics for the entire 

survey population. The top five topics of interest are landowner liability (�̅� = 4.00, SD = 1.04), 

government incentive programs (�̅� = 3.91, SD = 1.12), passing land onto future generations (�̅� = 

3.89, SD = 1.23), forest management plans (�̅� = 3.77, SD = 1.10), and forest health issues (�̅� = 

3.73, SD = 1.04) 
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Figure 3. North Carolina’s non-industrial private forest landowners’ average current level of 

interest in each of 17 forestry topics 

 

3.1.3 General survey populations’ delivery method preferences 

Survey respondents ranked their level of preference for the time of year in which they 

preferred to participate in educational programs. Results indicate that winter is the season most 

preferred by respondents (42% most preferred and 8.5% somewhat preferred) for participation in 

educational programs (Figure 4). Fall comes in second with 13.5% and 26.3% of the respondents 

indicating this is the most preferred and somewhat preferred time of year, respectively (Figure 

4). Spring, followed by summer, were the least preferred seasons for participating in educational 

programs, with approximately 40% of the respondents indicate that these seasons were less or 

least preferred time. 

 

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

Alternative Income

Climate Change

Prescribed fire

Forest Products

Forest soils

Selling timber

Timber taxes

Heirs Property

Forest Certificaiton

Tree planting

Wildlife habitat

Water Quality

Forest health issues

Forest Management Plans

Future Generation

Government Incentive…

Landowner Liability

Likert Scale Values (1-Least to 5-Most)



   

17 

 

 

Figure 4. North Carolina non-industrial private forest landowners’ level of preference (%) for 

participating in educational programs by time of year. Light green indicating the least preferred 

time to participate in educational programs and dark green representing the most preferred time 

to participate in educational programs. 

 

Survey respondents ranked their level of preference for the time of day for which they 

most prefer to attend educational programs. The results indicate that mornings are the most 

preferred time of day (38% most preferred, 14% neutral) for respondents to attend educational 

programs (Figure 5). Afternoons were the next most preferred time, with 21% of respondents 

most preferring this time and 41% ranking this time as neutral for educational programs (Figure 

5). Lastly, the evening has 19% of respondents ranking this as their most preferred time of day, 

with 14% ranking this time as neutral for educational programs (Figure 5).  
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Figure 5. North Carolina Non-industrial private forest landowners’ level of preference (%) for 

participating in educational programs by time of day. Light green indicating the least preferred 

time to participate in educational programs and dark green representing the most preferred time 

to participate in educational programs. 

 

Survey respondents ranked their level of preference for educational program lengths for 

which they most prefer to attend. Short programs (i.e., two hours or less) are the most preferred 

length, with 33% of respondents preferring this option; however, half-day programs (i.e., four 

hours) have a higher combined percentage of preference (most preferred and somewhat 

preferred) than short programs with 56% and 44%, respectively (Figure 6). One-day programs 

(i.e., six-eight hours) are the third most preferred, with 14% of respondents indicating this 

program length as the most preferred length, and multi-day programs are ranked last, with 11% 

of respondents preferring this program length (Figure 6). Multi-day programs (i.e., a weekend) 

also have the highest percentage of respondents ranking it as their least preferred program length 

with 48% (Figure 6). 
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Figure 6. North Carolina Non-industrial private forest landowners’ level of preference (%) for 

participating in educational programs by program length. (Short = 2 hours or less, Half-day = 4 

hours, One-day = 6-8 hours, Multi-day = i.e. a weekend). Light green indicating the least 

preferred length of educational programs to participate in and dark green representing the most 

preferred length of educational programs to participate in 

 

Survey respondents were asked to select all information types they would prefer to 

receive for forestry educational materials. Figure 7 shows the information types chosen by the 

percentage of respondents. Mailed materials were selected by 60% of respondents, followed 

closely by online materials with 56% of respondents (Figure 7). The third most selected 

information type was online programs, with 50% of respondents selecting this option, while in-

person programs were the least chosen with 47% of respondents (Figure 7). Only 3% of 

respondents did not want to receive any information or materials from North Carolina 

Cooperative Extension (Figure 7). 
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Figure 7. The percentage of respondents indicating how they prefer to receive information on 

forestry from North Carolina Cooperative Extension Forestry 

 

Table 2 shows that almost half, 48.8% of all respondents, feel that the main limiting 

factor to reaching their educational needs is lack of awareness of programs, and only 12.5% of 

respondents feel that they do not have enough time. Table 3 shows survey respondent’s current 

level of awareness of the following forestry information sources: NC Forest Service, Consulting 

forester, NC Cooperative Extension, Media, Logger or Timber Buyer, Non-government 

organizations (NGOs), Federal Agencies, Neighbors, and Forest Landowner Associations. The 

North Carolina Forest Service has the highest awareness, with 38% of respondents indicating 

that they use them as a secondary or primary source (Table 3). The majority of respondents are 

either unaware (27%) or do not use (50%) Cooperative Extension as a source of information 

(Table 3). 
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Table 2. Respondent’s top three reasons for not meeting their educational needs 
Reason Percent of Respondents 

 

Not aware of programs 48.8% 

Not enough time 12.5% 

I am currently meeting my educational needs 9.3% 

 

Table 3. Respondent’s current awareness of forestry information resources 

 Percent of Respondent’s Awareness Level 

Information Source Not Aware Aware, but do not use Secondary Source Primary Source 

NC Forest Service 15% 46% 16% 22% 

Consulting Forester 31% 32% 11% 26% 

NC Cooperative 

Extension 

27% 50% 16% 7% 

Media 44% 42% 12% 3% 

Logger or Timber Buyer 33% 45% 15% 6% 

NGOs 39% 47% 10% 4% 

Federal Agencies 41% 44% 11% 4% 

Neighbors 34% 40% 22% 4% 

Forest Landowner 

Associations 

59% 34% 5% 2% 

 

3.2 Principal component analysis results and factor labeling 

3.2.1. Principal component analysis of respondents’ reasons for owning land 

The outputs of the KMO and Bartlett's sphericity tests indicated the need for the factoring of the 

14 reasons for owning land. A KMO value greater than 0.5 and Bartlett's Sphericity test with a 

significance value less than 0.05 validates the use of a PCA analysis (IBM Knowledge Center 

2020). The 14 reasons for owning land were condensed into six factors representing 72% of the 

total variance with a KMO of 0.642 and Bartlett's Sphericity value of 0.00. Table 4 shows the 



   

22 

 

rotated PCA output for the reasons for owning land. Values greater than 0.55 were used to 

indicate a strong relationship between factors and inputs (i.e., the 14 reasons for owning land). 

 The resulting six components were evaluated to develop descriptive labels according to 

the input variables that they were most strongly correlated with. The first component (F1) 

represents 17.4% of the total variance and most strongly relates to non-economic reasons for 

owning land centered around conservation and wildlife. As a result, we labeled F1 “Nature and 

Conservation” (Table 4). The second component (F2) represents 14.7% of the total variance and 

strongly relates to reasons for owning land that are centered around secondary income, privacy, 

and leaving a legacy. Thus, we labeled this component “Privacy and Family” (Table 4). The third 

component (F3) represents 12.3% of the total variance and strongly relates to land investment; 

however, recreation is also correlated and has a similar focus on land use and holding (Table 4). 

Therefore, we labeled component three “Land-Investment and Recreation”. The fourth 

component (F4) represents 10.6% of the total variance and strongly relates to harvesting 

firewood from the property for personal use or as a source of income and with using the property 

as a vacation home ultimately being labeled “Firewood and Vacation” (Table 4). 

 The final two components (F5 and F6) explain 9.5% and 8.4% of the total variances, 

respectively, while having a strong relationship with just one input variable. Component five 

strongly relates to timber production, thus labeled “Timber Income (Table 4). Lastly, component 

six strongly relates to grazing income and was named directly after the input variable as 

“Grazing Income” (Table 4). 
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Table 4. The rotated PCA output for reasons North Carolina non-industrial private forest 

landowners own land.  
Rotated Matrix: Reasons for Owning Land 

 

Component 

Ownership Reasons 

Nature & 

Conservation 

(F1) 

Privacy &  

Family 

(F2) 

Land-Investment 

and Recreation 

 

(F3) 

Firewood & 

Vacation 

(F4) 

Timber 

Income 

 

(F5) 

Grazing 

Income 

(F6) 

To Protect Nature .8961 .119 -.083 .057 -.021 -.005 

For Beauty Scenery .837 -.042 -.067 -.028 .160 .215 

To Protect Wildlife .810 .040 .205 .016 .138 -.078 

For Alternative Income .041 .781 .060 .088 -.063 .234 

For Mineral leasing -.021 .656 -.152 .430 .262 .078 

For Privacy .081 .643 .174 -.154 .352 -.134 

For Family Heritage .083 .607 .423 -.314 -.137 -.168 

For Land Investment -.037 .085 .825 .038 -.015 .102 

For Recreation .214 .039 .596 .077 .523 -.028 

For Firewood .081 -.057 .023 .842 -.022 .071 

For Vacation Home -.083 .193 .518 .579 -.151 -.098 

For Timber Production .139 .114 -.043 -.059 .811 .156 

For Grazing Income .082 .086 .059 .048 .129 .936 

1Values greater than 0.55 indicate strong relationships between factors and inputs 

3.2.2 Principal component analysis for current level of knowledge and level of interest  

  The PCA for the forestry topics of current level of knowledge and level of interest 

utilizes the same input variables resulting in nearly identical component outputs (Table 5 and 

Table 6). The PCA for forestry topics of current level of knowledge resulted in three components 

(Table 5). The first component includes a strong relationship with selling timber, forest 

production, forest management plants, government incentives, and tree planting (Table 5). The 

PCA for forestry topics of interest also resulted in three components (Table 6). The sole 
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difference between input variables found in component one of forestry topics of the current level 

of knowledge (Table 5) and forestry topics of interest (Table 6) is the inclusion of forest 

management plans in component one of the PCA for the current level of knowledge. Conversely, 

the input variable of forest management plans is found in the second component of the PCA for 

forestry topics of interest. 

 The outputs of the KMO and Bartlett's sphericity tests indicated the need for the factoring 

of the 17 forestry topics utilized for respondents’ current level of knowledge. A KMO value 

greater than 0.5 and Bartlett's Sphericity test with a significance value less than 0.05 validates the 

use of a PCA analysis (IBM Knowledge Center 2020). The 17 forestry topics utilized for 

respondents’ current level of knowledge were condensed into three factors representing 65% of 

the total variance explained and with a KMO of 0.924 and Bartlett's Sphericity value of 0.00. 

Table 3 shows the rotated PCA outputs for the forestry topics used for respondents’ current level 

of knowledge based on the 17 input variables. The first component represents 24.2% of the total 

variance and strongly relates to forest management topics resulting in the label of "Forest 

Management" (Table 5). The second component represents 22.1% of the total variance and 

strongly relates to forest health and wildlife management, resulting in the label of "Nature and 

Wildlife" (Table 5). Lastly, the third component represents 19.2% of the total variance and 

strongly relates to landowner liability and inheritability; therefore, it was labeled "Liability and 

Inheritability" (Table 5). 
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Table 5. The rotated PCA output for current level of knowledge for 17 forestry topics for North 

Carolina non-industrial private forest landowners. 
Rotated Component Matrix: Level of Knowledge 

 Forestry Topics 

Component 

Forest Management 

Nature & 

Environmental 

Liability & 

Inheritability 

Selling Timber .8591 .119 .208 

Timber Taxes .769 .033 .409 

Forest Management .741 .404 -.065 

Forest Management Plans .654 .532 .136 

Government Incentives .636 .231 .307 

Tree Planting .623 .333 .408 

Alternative Income .460 .311 .398 

Forest certification .456 .429 .391 

Forest Health .269 .820 .168 

Climate Change .050 .798 .131 

Forest Soils .388 .693 .263 

Protect Water Quality  .253 .643 .452 

Wildlife Habitat .272 .556 .526 

Prescribed Fire .305 .470 .387 

Future Generations .139 .151 .815 

Liability  .161 .245 .811 

Heirs Property .306 .182 .623 

1Values greater than 0.55 indicate strong relationships between factors and inputs  

 The outputs of the KMO and Bartlett's sphericity tests indicated the need for the factoring 

of the 17 forestry topics of interest. A KMO value greater than 0.5 and Bartlett's Sphericity test 

with a significance value less than 0.05 validates the use of a PCA analysis (IBM Knowledge 

Center 2020). The 17 forestry topics of interest were condensed into three factors representing 

67% of the total variance with a KMO of 0.924 and Bartlett's Sphericity value of 0.00. Table 6 

shows the rotated PCA outputs for the forestry topics of interest-based on the 17 input variables. 
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The first component represents 27.0% of the total variance and strongly relates to forest 

management topics resulting in the label of "Forest Management" (Table 6). The second 

component represents 24.0% of the total variance strongly relates to forest health and wildlife 

management and was labeled "Nature and Wildlife" (Table 6). The final component represents 

16.9% of the total variance and strongly relates to landowner liability and inheritability; 

therefore, this factor was labeled "Liability and Inheritability (Table 6).  

Table 6. The rotated PCA output for 17 forestry topics of interest for North Carolina non-

industrial private forest landowners.  
Rotated Component Matrix: Forestry Topics of Interest 

 

Component 

Forestry Topics 

Forest Management 

Nature & 

Environmental 

Liability & Inheritability 

Selling Timber .8941 .088 .195 

Forest Management .847 .220 .129 

Timber Taxes .822 .135 .328 

Alternative Income .710 .176 .248 

Tree Planting .605 .468 .291 

Government Incentive .575 .218 .506 

Forest Certification .494 .389 .483 

Forest Health .249 .846 .150 

Climate Change -.091 .728 .212 

Wildlife Habitat .194 .717 .207 

Forest Soils .411 .700 .182 

Protect Water Quality .127 .647 .464 

Forest Management Plans .440 .646 .269 

Prescribed Fire .535 .575 -.012 

Future Generations .142 .168 .804 

Heirs Property .297 .229 .721 

Liability .259 .252 .696 

1Values greater than 0.55 indicate strong relationships between factors and inputs 
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3.3 Cluster analysis results 

A combination of Ward’s method agglomeration coefficients (Table 7) and knowledge 

about the survey population was used to determine the appropriate number of k-means clusters 

for the analysis (Upadhaya et al., 2021). The resulting conclusion determined that four clusters 

were optimal. 

 

Table 7. The transition point in the agglomeration schedule of the survey recipient data which 

indicates the number of clusters that should be used. A result of the hierarchical k-means method 

utilizing the six factors representing respondents’ main reasons for owning their land as input 

Agglomeration Schedule   

Stage Cluster Combined Coefficients Comments 

235 3 24 714.561 —The point where the 

large gaps begin 236 1 5 813.983 

237 2 21 926.096   

238 1 2 1056.328  

239 1 3 1195.000 

Four coefficient values 

below the line indicate 

four clusters 

 

3.3.1 K-means analysis results 

A k-means analysis was performed on the six components determined from the PCA on 

the reason for owning land to achieve the desired number of clusters identified from Table 7. The 

four resulting clusters are (1) Legacy-oriented (7.8%), with a highest mean value in family and 

privacy, (2) Conservation-oriented (34.9%), with the highest mean value in nature and 

conservation, (3) Timber-oriented (22.8%), with the highest mean value in timber income, and 

(4) Investment-oriented (21.0%) with only one positive mean value (Table 8). The investment-
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oriented cluster was categorized based on the sole positive value in land investment as well as 

taking the extreme negative value in nature and conservation into consideration (Table 8). 

 

Table 8. Final cluster mean centers of the k-means analysis output based on the PCA of reasons 

for owning land 

  

Clusters 

 

 Factors Legacy-Oriented Conservation-Oriented Timber-Oriented Investment-Oriented F-Stat 

F1 

Nature & 

Conservation 

0.15933 0.52039 0.32914 -1.25437 

87.79*** 

F2 
Family & Privacy 2.2613 -0.38036 -0.07242 -0.1522 

90.63*** 

F3 

Land Investment 

and Recreation 

0.36261 -0.49418 0.31332 0.32063 

15.08*** 

F4 

Firewood & 

Vacation 

0.6732 0.08932 -0.16961 -0.21086 
5.34*** 

F5 Timber income 0.1325 -0.40858 0.91199 -0.38079 38.13*** 

F6 

Intermittent 

Income 

0.73257 0.34477 -0.63152 -0.14326 
20.72*** 

 

Percent of 

Respondents + 
7.8% 34.9% 22.8% 21.0% 

 

 

13.5%+ of total survey respondents did not answer the questions needed to qualify for clustering 

 

 

3.3.2 Legacy-Oriented cluster  

Legacy-oriented respondents represent 7.9% (N = 21) of the total survey population 

(Table 8) and 4.3% of the total acres surveyed (Figure 8) and equally either purchased (45.5%) 

or inherited (45.5%) their land, with 9.1% both purchasing and inheriting (Table 9). The majority 

(75%) of legacy-oriented respondents own 20 to 99 acres of forestland, with a quarter (25%) of 

respondents owning more than 100 acres (Table 9). Only 5.0% of legacy oriented respondents 

own 500 acres or more of forestland (Table 9). Approximately 24% of legacy-oriented 



   

29 

 

respondents have owned their forestland for less than ten years, while the majority (66.7%) have 

owned their forestland for 10 to 49 years (Table 9). Less than 10% of legacy-oriented 

respondents have owned their forestland for more than 50 years (Table 9). 

 

 

 

 

 

Figure 8. The total percentage of acres held by respondents based on the distribution of 

respondents 
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Table 9. Acreage, length of tenure, and land acquisition method within each cluster by 

percentage of respondents 

Acreage Class 

Legacy-

Oriented 

Conservation-

Oriented 

Timber-Oriented  Investment-

Oriented 

P-Value (< 0.05) 

     0.011 

20-49 30.0% 34.9% 29.7% 20.7%  

50-99 45.0% 26.5% 26.6% 25.9%  

100-499 20.0% 30.1% 40.6% 43.1%  

500+ 5.0% 8.4% 3.1% 10.3%  

Land Tenure (in years) 
    

 

     0.587 

< 10 23.8% 29.3% 20.3% 19.0%  

10-24 42.9% 25.0% 31.3% 25.9%  

25-49 23.8% 35.9% 42.2% 41.4%  

50+ 9.5% 9.8% 6.3% 13.8%  

Land Acquisition Type      

     0.260 

Purchased 45.5% 44.7% 65.6% 44.8%  

Inherited 45.5% 55.3% 29.7% 50.0%  

Both Purchased & Inherited 9.1% 0.0% 4.7% 5.2%  

Note. Bolded p values indicate statistical differences between clusters (p < .05) and were tested using chi-squared analysis 
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Legacy-oriented respondents have an average age of 60 years old. The majority of 

respondents are Caucasian (95.5%) males (85.0%) (Table 10.) Approximately 60% of legacy-

oriented respondents are employed full-time; conversely, only 35% are retired (Table 10). Nearly 

a quarter of legacy-oriented respondents earned $50,000 to $99,999 in 2019, with 15.8% of 

respondents earning less than $50,000 annually; however, the majority (57.9%) of legacy-

oriented respondents earned at least $100,000, with 26.3% of respondents earning more than 

$200,000 annually (Table 10). Approximately 35% of legacy-oriented respondents have some 

college education or less (i.e., high school degree/GED or less than 12th grade); however, the 

majority (65.0%) of legacy-oriented respondents have earned an associate degree or higher, with 

15% receiving an associate degree, 15% receiving a bachelor’s degree, and 35% of respondents 

receiving an advanced degree (Table 10). 
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Table 10. Socio-demographic characteristics of respondents by cluster 

 

Legacy- 

Oriented 

Conservation- 

Oriented 

Timber-

Oriented 

 Investment- 

Oriented 

P-Value 

Average Age (years) 60 66 66 69 0.066 

Percent Caucasian 95.0% 98.9% 98.4% 96.6% 0.643 

Percent Male 85.0% 65.5% 86.9% 82.0% 0.011 

Percent Retired 35.0% 51.7% 43.3% 53.4% 0.414 

Percent Full-Time 60.0% 39.1% 41.7% 36.2% 0.337 

Income:     0.223 

Less than $10,000 0.0% 2.4% 0.0% 5.4%  

$10,000 to $24,999 5.3% 1.2% 0.0% 7.1%  

$25,000 to $49,999 10.5% 7.1% 18.6% 8.9%  

$50,000 to $74,999 21.1% 7.1% 20.3% 14.3%  

$75,000 to $99,999 5.3% 12.9% 15.3% 12.5%  

$100,000 to $149,999 15.8% 25.9% 13.6% 16.1%  

$150,000 to $199,999 15.8% 16.5% 11.9% 12.5%  

$200,000 or greater 26.3% 27.1% 20.3% 23.2%  

Education:     0.005 

Less than 12th grade 0.0% 0.0% 0.0% 1.7%  

High school degree/GED 15.0% 2.3% 6.6% 10.3%  

Some college 20.0% 8.0% 13.1% 12.1%  

Associate degree 15.0% 6.9% 9.8% 3.4%  

Bachelor’s degree 15.0% 31.0% 52.5% 37.9%  

Advanced degree 35.0% 51.7% 18.0% 34.5%  

Note. Bolded p values indicate statistical differences between clusters (p < .05) and were tested using chi-squared analysis for all categorical 
variables, and ANOVA for continuous variables 
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Legacy-oriented respondents have their lowest average z-score (i.e., the raw score minus 

the sample mean and divided by the sample standard deviation) for spring-time preference (z = -

0.40) and their highest average z-score for summer-time preference (z = 0.23) (Figure 9). Fall 

and winter have an average z-score of (z = 0.07) and (z = -0.51), respectively (Figure 9). Legacy-

oriented respondents have their lowest average z-score for time-of-day preference in the morning 

(z = -0.34) and their highest average z-score in the evening (z = 0.30), with an average z-score of 

(z = -0.11) for the afternoon (Figure 10). For program length preference legacy-oriented 

respondents have their lowest average z-score value for full-day programs (z = -0.31) and their 

highest average z-score value for half-day programs (z = 0.23) (Figure 11). The legacy-oriented 

cluster has negative average z-sores for both multi-day programs (z = -0.01) and short programs 

(z = -0.04) (Figure 11).  

 

 

Figure 9. Respondents preferred time of year to attend educational programming by cluster 

 

-0.50

-0.40

-0.30

-0.20

-0.10

0.00

0.10

0.20

0.30

Spring Summer Fall Winter

A
v
er

ag
e 

Z
-S

co
re

Legacy-Oriented Conservation-Oriented

Timber-Oriented Investment-Oriented



   

34 

 

 

Figure 10. Respondents preferred time of day for educational programs by cluster 

 

 

Figure 11. Respondents preferred program length of educational programs by cluster 
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Legacy-oriented respondents have positive average z-scores for all three forestry topics 

of current level of knowledge (Figure 12). The highest average z-score for topics of current level 

of knowledge is for forest management (z = -0.07), with (z = -0.11) and (z = -0.25) for nature 

and environmental topics and liability and inheritability topics, respectively (Figure 12). Legacy-

oriented respondents have positive average z-scores for all three forestry topics of interest 

(Figure 13). The highest average z-score for topics of interest is for forest management topics (z 

= 0.72), with an average z-score of (z = 0.16) and (z = 0.31) for nature and environmental topics 

and liability and inheritability topics, respectively (Figure 13). A one-way ANOVA was 

performed showing that there is a significant difference between groups for forest management 

topics and nature and wildlife topics (Table 15). 

 

 

Figure 12. Respondents current level of knowledge in forestry topics by cluster 
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Figure 13. Respondents current level of interest in forestry topic groups by cluster 
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educational materials through the mail (Table 11). The legacy-oriented cluster has 59.1% of 

respondents who are willing to receive materials online (59.1%), with half of legacy-oriented 

respondents indicating an interest in attending online programs (Table 11). Only 40.9% of 

Legacy-oriented respondents indicated an interest in attending in-person programs (Table 11). 
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Table 11. Educational delivery method preference by percent of respondents for all four clusters  

 

Legacy-

Oriented 

Conservation-

Oriented 

Timber-

Oriented 

Investment-

Oriented 

P-value 

Mailed Materials (e.g., brochures, factsheets, 

etc.) 

68.2% 54.7% 73.4% 67.8% 0.087 

Online Materials (e.g., social media, website, 

e-newsletter, etc.) 

59.1% 71.6% 57.8% 55.9% 0.162 

Online Programs (e.g., videos, seminars, self-

paced courses, etc.) 

50.0% 68.4% 48.4% 42.4% 0.007 

In-person programs (e.g., lectures, workshops, 

field trips, etc.) 

40.9% 54.7% 54.7% 49.2% 0.627 

No Information from Extension 

4.5% 4.2% 0.0% 3.4% 0.434 

Note: The percentages above represent the proportion of respondents that indicated an interest in receiving information in the selected formats, 
which are not mutually exclusive. Bolded p values indicate statistical differences between clusters (p < .05) and were tested using chi-squared 

analysis 

 

3.3.3 Conservation-Oriented cluster 

Conservation-oriented respondents represent the largest percentage of respondents out of 

all four clusters with 34.9% (N = 98) of the total survey population (Table 8). The conservation-

oriented cluster also represented 36.4% total acres surveyed (Figure 8), with 55.3% inheriting 

their land and 44.7% purchasing their land (Table 9). Approximately 60% of conservation-

oriented respondents own between 20 and 99 acres of forestland, while 38.5% own 100 acres or 

more (Table 9). Approximately 8.4% of conservation-oriented respondents own 500 acres or 

more. The majority (60.9%) of conservation-oriented respondents have owned their land 

between 10 to 49 years, with 29.3% having owned their land for less than 10 years and 9.8% 

having owned their land for 50 years or more (Table 9).  

Conservation-oriented respondents have an average age of 66 years-old, with the majority 

of respondents being Caucasian (98.9%) males (65.5%). Approximately half (51.7%) of 
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conservation-oriented respondents are retired, while 39.1% are employed full-time (Table 10). 

Nearly 20% of conservation-oriented respondents earned between $50,000 to $99,999, with 

10.7% earning less than $50,000 annually; however, the majority (69.5%) of conservation-

oriented respondents earned at least $100,000 annually, with 27.1% having earned more than 

$200,000 in 2019 (Table 10). Approximately 10% of conservation-oriented respondents have 

some college education or less (i.e., high school degree/GED or less than 12th grade); contrast to 

this, the majority (89.6%) of legacy-oriented respondents have earned an associate degree or 

higher, with 6.9% receiving an associate degree, 31.0% receiving a bachelor’s degree, and 51.7% 

of respondents receiving an advanced degree (Table 10). 

Conservation-oriented respondents have their lowest average z-score for fall-time 

preference (z = -0.17) and their highest average z-score for spring-time preference (z = 0.02) 

(Figure 9). Summer and winter have an average z-score of (z = -0.01) and (z = -0.02), 

respectively (Figure 9). Conservation-oriented respondents have their lowest average z-score for 

time-of-day preference in the morning (z = -0.35) and their highest average z-score in the 

evening (z = 0.19), with an average z-score of (z = 0.06) for the afternoon (Figure 10). For 

program length preference conservation-oriented respondents have their lowest average z-score 

value for short programs (z = -0.26) and their highest average z-score value for multi-day 

programs (z = 0.19) (Figure 11). The conservation-oriented cluster has an average z-score of (z = 

0.09) for full-day programs and an average z-score of (z = -0.18) for half-day programs (Figure 

11).  

The highest average z-score for topics of current level of knowledge is for nature and 

environmental topics (z = -0.07), with (z = 0.09) and (z = -0.34) for liability and inheritability 

topics and forest management topics, respectively (Figure 12). The highest average z-score for 
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topics of interest is for nature and environmental topics (z = 0.36), with an average z-score of (z 

= 0.09) and (z = -0.34) for liability and inheritability topics and forest management topics, 

respectively (Figure 13).  

The majority (54.7%) of conservation-oriented respondents would like to receive forestry 

educational materials through the mail (Table 11). The conservation-oriented cluster has 71.6% 

of respondents who are willing to receive materials online, with the majority (68.4%) of 

conservation-oriented respondents indicating an interest in attending online programs (Table 11). 

Approximately 55% of conservation-oriented respondents indicated an interest in attending in-

person programs (Table 11). The conservation-oriented cluster has 4.2% of respondents who do 

not want to receive information from North Carolina Cooperative Extension Forestry (Table 11). 

3.3.4 Timber-Oriented cluster results 

Timber-oriented respondents represent 22.8% (N = 69) of the total survey population 

(Table 8) and 21.0% of the total acres surveyed (Figure 8) and most often purchased their land 

with 65.6% purchasing, 29.7% inheriting, and 4.7% both purchasing and inheriting (Table 9). 

Approximately 30% of timber-oriented respondents own 20 to 49 acres of forestland, with the 

majority (66.9%) of respondents owning between 50 to 499 acres. Only 3.1% of timber-oriented 

respondents own 500 or more acres (Table 9). Approximately 20% of timber-oriented 

respondents have owned their land for less than ten years, while nearly three-quarters (73.5%) 

have owned their land between 10 and 49 years (Table 9). Just over 6% of timber-oriented 

respondents have owned their land for 50 or more years (Table 9). 

Timber-oriented respondents have an average age of 66 years-old. The majority of 

timber-oriented respondents are Caucasian (98.4%) males (86.9%), with 43.3% respondents 

being retired and 41.7% being employed full-time (Table 10). The majority (80.3%) of timber-



   

40 

 

oriented respondents have earned an associate degree or higher, with 9.8% receiving an associate 

degree, 52.5% receiving a bachelor’s degree, and 18.0% of respondents receiving an advanced 

degree (Table 10). Only 19.7% of timber-oriented respondents have not earned a college degree, 

with 13.1% having some college education and 6.6% having achieved a high school 

degree/GED). 

Timber-oriented respondents have their lowest average z-score for spring-time preference 

(z = -0.14) and their highest average z-score for winter-time preference (z = 0.08) (Figure 9). 

Summer and Fall have an average z-score of (z = -0.08) and (z = -0.05), respectively (Figure 9). 

Timber-oriented respondents have all negative average z-scores for preference in time of day. 

Timber-oriented respondents have their lowest average z-score for time-of-day preference in the 

afternoon (z = -0.11) and their highest average z-score in the evening (z = -0.02), with an 

average z-score of (z = -0.03) for the morning (Figure 10). For program length preference 

timber-oriented respondents have their lowest average z-score value for multi-day programs (z = 

-0.2) and their highest average z-score value for half-day programs (z = 0.12) (Figure 11). The 

timber-oriented cluster has an average z-score of (z = 0.05) for short programs and an average z-

score of (z = -0.09) for full-day programs (Figure 11).  

The highest average z-score for topics of current level of knowledge is for forest 

management topics (z = 0.26), with (z = 0.22) and (z = 0.06) for nature and environmental topics 

and liability and inheritability topics, respectively (Figure 12). The highest average z-score for 

topics of interest is for nature and environmental topics (z = 0.04), with an average z-score of (z 

= 0.04) and (z = -0.05) for forest management topics and liability and inheritability topics, 

respectively (Figure 13).  
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The majority (73.4%) of timber-oriented respondents would like to receive forestry 

educational materials through the mail (Table 11). The timber-oriented cluster has 57.8% of 

respondents who are willing to receive materials online, with the less than half (48.4%) of 

timber-oriented respondents indicating an interest in attending online programs (Table 11). 

Approximately 55% of timber-oriented respondents indicated an interest in attending in-person 

programs (Table 11). The timber-oriented cluster had no respondents indicate that they were 

unwilling to receive information from North Carolina Cooperative Extension Forestry (Table 

11). 

3.3.5 Investment-Oriented cluster results 

Investment-oriented respondents represent 21% (N = 59) of the total survey population 

(Table 8) and 15.2% of the total acres surveyed (Figure 8) and most often inherited their land 

with (50.0%), with 44.8% purchasing and 5.2% both purchasing and inheriting (Table 10). 

Investment-oriented respondents have the 20.7% of respondents in the smallest acreage class (20 

to 49 acres) (Table 9); however, the majority (69.0%) of investment-oriented respondents own 

between 50 and 499 acres of forestland. Approximately 10% of investment-oriented respondents 

own 500 acres (Table 9). The majority (67.3%) of investment-oriented respondents have owned 

their land between 10 and 49 years, with 19% having owned their land for less than 10 years and 

13.8% having owned their land for more than 50 years (Table 9). 

Investment-oriented respondents have an average age of 69 years, with the majority of 

respondents being Caucasian (96.6%) males (82%) (Table 10). Over half (53.4%) of investment-

oriented respondents are retired, with 36.2% being employed full-time. Slightly more than half 

(51.8%) of investment-oriented respondents earned at least $100,000 in 2019, with 35.7% 

earning between $25,000 and $99,999 and 12.5% earning less than $25,000 (Table 10). The 
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majority (75.8%) of investment-oriented respondents have earned a college degree, with 3.4% 

receiving an associate degree, 37.9% receiving a bachelor’s degree, and 34.5% of respondents 

receiving an advanced degree. Approximately 12.1% and 10.3% of investment-oriented 

respondents have achieved some college education or a high school degree/GED. Only 1.7% of 

investment-oriented respondents have less than 12th grade education (Table 10). 

Investment-oriented respondents have their lowest average z-score for winter-time 

preference (z = -0.21) and their highest average z-score for spring-time preference (z = 0.25) 

(Figure 9). Fall and Summer have an average z-score of (z = 0.02) and (z = -0.28), respectively 

(Figure 9). Investment-oriented respondents have their lowest average z-score for time-of-day 

preference in the evening (z = -0.20) and their highest average z-score in the morning (z = 0.05), 

with an average z-score of (z = 0.02) for the afternoon (Figure 10). For program length 

preference investment-oriented respondents have their lowest average z-score value for multi-

day programs (z = -0.14) and their highest average z-score value for short programs (z = 0.10) 

(Figure 11). The investment-oriented cluster has an average z-score of (z = -0.02) for half-day 

programs and an average z-score of (z = -0.11) for full-day programs (Figure 11).  

The highest average z-score for topics of current level of knowledge is for forest 

management topics (z = 0.37), with (z = -0.06) and (z = -0.29) for liability and inheritability 

topics and nature and environmental topics, respectively (Figure 12). The highest average z-score 

for topics of interest is for forest management topics (z = 0.26), with an average z-score of (z = -

0.19) and (z = -0.75) for liability and inheritability topics and nature and environmental topics, 

respectively (Figure 13).  

The majority (67.8%) of investment-oriented respondents would like to receive forestry 

educational materials through the mail (Table 11). The investment-oriented cluster has 55.9% of 
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respondents who are willing to receive materials online, with the less than half (42.4% %) of 

investment-oriented respondents indicating an interest in attending online programs (Table 11). 

Approximately 49% of investment-oriented respondents indicated an interest in attending in-

person programs (Table 11). The investment-oriented cluster had 3.4% of respondents indicate 

that they were unwilling to receive information from North Carolina Cooperative Extension 

Forestry (Table 11). 

 

3.4 ANOVA and Chi-Square analysis results 

3.4.1 ANOVA outputs 

 Table 12 shows the one-way ANOVA on respondent age amongst the four clusters. There 

was no significant difference in respondents age amongst clusters, F (3, 221), p = 0.07, with a 

significance level of p < 0.05. 

Table 12. One-way ANOVA of the ages of respondents between clusters (Sig. p < 0.05) 

ANOVA 

Age Sum of 

Squares df Mean Square F Sig. 

Between Groups 1139.798 3 379.933 2.436 0.066 

Within Groups 34470.45 221 155.975   

Total 35610.25 224    

 

 Table 13 shows the one-way ANOVA output from SPSS on the forestry topics of current 

level of knowledge by cluster. The forest management topics have a significant difference 

amongst the cluster’s current level of knowledge, F (3, 209) = 7.65, p = 0.00. Nature and 

environmental topics also significantly differ amongst the cluster’s current level of knowledge, F 

(3, 209) = 2.87, p = 0.04. Lastly, liability and inheritability topics do not significantly differ 

amongst clusters, F (3, 209), p = 0.525, in current level of knowledge. 
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Table 13. One-way ANOVA of forestry topics of current level of knowledge by cluster (Sig. p < 

0.05) 

 

Sum of 

Squares 
df Mean Square F Sig. 

Forest Management Between Groups 20.563 3 6.584 7.645 0.000 

 Within Groups 187.377 209 0.897   

 Total 207.941 212    

Nature & Environmental Between Groups 8.418 3 2.806 2.873 0.037 

 Within Groups 204.104 209 0.977   

 Total 212.523 212    

Liability and Inheritability Between Groups 2.268 3 0.756 0.747 0.525 

 Within Groups 211.672 209 1.013   

 Total 213.94 212    

 

 Table 14 shows the one-way ANOVA output from SPSS on the forestry topics of current 

level of interest by cluster. The forest management topics have a significant difference amongst 

the cluster’s current level of interest, F (3, 203) = 8.29, p = 0.00. Nature and environmental 

topics also have a significant difference amongst the cluster’s current level of interest, F (3, 203) 

= 15.11, p = 0.00. Lastly, liability and inheritability topics do not significantly differ amongst 

clusters, F (3, 203), p = 0.237, in current level of knowledge. 

 

Table 14. One-way ANOVA of forestry topics of current level of interest by cluster (Sig. p < 

0.05) 

 

Sum of 

Squares 
df 

Mean 

Square 
F  Sig. 

Forest Management Between Groups 22.345 3 7.448 8.293 0.000 

 Within Groups 182.318 203 0.898   

 Total 204.664 206    

Nature & Conservation Between Groups 39.223 3 13.704 15.106 0.000 

 Within Groups 175.698 203 0.866   

 Total 214.921 206    

Liability and Inheritability Between Groups 4.31 3 1.437 1.423 0.237 

 Within Groups 204.929 203 1.01   

 Total 209.239 206    
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3.4.2 Pearson’s Chi-Square Outputs 

 Table 15 shows the resulting chi-square output based on respondents’ land acreage class 

by cluster. The percentage of respondents in each acreage class was found to differ amongst the 

clusters, χ2(12, N = 240) = 25.96, p = .01 

Table 15. Pearson’s Chi-Square Tests for acreage classes 

Chi-Square Tests 

 Value df Asymptotic Significance (2-sided) 

Pearson Chi-Square 25.964a 12 0.011 

Likelihood Ratio 25.248 12 0.014 

N of Valid Cases 240   

a. 7 cells (35%) have expected count less than 5. The minimum expected count is .73 

 

 Table 16 provides the resulting chi-square output based on respondents’ educational level 

by cluster. Respondents’ educational level by cluster was found to be significantly different, 

χ2(18, N = 240) = 36.205, p = .01 

 

Table 16. Pearson’s Chi-Square Tests for cluster respondents and education level 

Chi-Square Tests 

 Value df Asymptotic Significance (2-sided) 

Pearson Chi-

Square 36.205a 18 0.007 

Likelihood Ratio 37.797 18 0.004 

N of Valid Cases 240   

a. 14 cells (50%) have expected count less than 5. The minimum expected count is .09 

 

 Table 17 provides the resulting chi-square output based on if respondents were male or 

not by cluster. The percentage of respondents who were male was found to be significantly 

different amongst the clusters, χ2(18, N = 240) = 11.096, p = .01 
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Table 17. Pearson’s Chi-Square Tests for cluster respondents and if they were male or not 

Chi-Square Tests 

 Value df Asymptotic Significance (2-sided) 

Pearson Chi-

Square 11.096a 18 0.011 

Likelihood Ratio 11.056 18 0.011 

Linear-by-linear 

Association 2.294 1 0.13 

N of Valid Cases 226   

a. 14 cells (50%) have expected count less than 5. The minimum expected count is .09 
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4.0 Discussion 

This study had the following objectives: to identify the gaps in learning of non-industrial 

private forest (NIPF) landowners in North Carolina in order to design effective educational 

programs, to identify NIPF landowner’s delivery method preferences to better reach and engage 

with this target audience and identifying any barriers for NIPF landowners in terms of meeting 

their educational goals. Previous studies have established North Carolina landowner’s 

preferences in delivery methods and educational interests; however, these studies have not 

compared educational needs and delivery method preferences by segmenting landowners based 

on the purpose of their landownership (i.e., reasons for owning their land). In this study, NIPF 

landowners completed a survey, and a cluster analysis was performed, resulting in four distinct 

groups of respondents who own their land for different reasons. The use of cross-tabulation 

allowed for statistically significant differences amongst cluster demographics and land 

ownership to be identified. Ultimately, the statistical analyses allowed for the creation of four 

landowner profiles which can be utilized to direct Cooperative Extension educational efforts. 

4.1 Comparisons of result to other studies 

4.1.1 Previous studies in North Carolina 

Based on the 2013 National Woodland Owner’s Survey (NWOS), 40% of North Carolina 

respondents were between 45-54 years old, and 30% were between the ages of 55-64 years old 

(Butler and Butler, 2016). Our study found an average age of NC forest landowners is 66 years, 

proving to be older than 70% of the NWOS respondents.  Nearly 70% of the NWOS survey 

respondents indicated that their forest holdings were between 10 to 49 acres in size (Butler and 

Butler, 2016). Our study found that legacy-oriented and conservation-oriented respondents 

owned smaller acreage sizes (20 to 99 acres), while timber-oriented and investment-oriented 
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owned moderate acreage sizes (50 to 499 acres). Our survey also only included landowners who 

owned more than 20 acres and therefore did not capture the smaller acreages surveyed by NWOS 

(i.e., landowners who own 10-19 acres). The NWOS survey results also indicated that 

approximately 35% of respondents had owned their land between 10-24 years, and 

approximately 40% of respondents have owned their land between 25-49 years (Butler and 

Butler, 2016). The timber-oriented cluster had similar proportions within our study, with 31.3% 

of respondents having owned their land between 10-24 years and 42.2% having owned their land 

between 25-49 years.  

The NWOS respondents indicated that they were most concerned about taxes, 

trespassing, legacy, vandalism, and wildfire (Butler and Butler, 2016). Our study found that 

respondents were most concerned with landowner liability, passing land onto future generations, 

government incentive programs, forest management plans, and forest health issues. When 

comparing the topic of concerns from both NWOS and our survey respondents, they were 

concerned about topics on landowner liability (i.e., trespassing and vandalism) and inheritability 

(i.e., legacy). Cooperative Extension professionals should consider the resurfacing of these topics 

within our survey and place those topics of higher importance for educational efforts. 

Comparing the results of this study, with the most recent educational needs assessment 

conducted on NIPF landowners in North Carolina (Bardon et. al, 2007), the respondents are, on 

average, more educated and have a higher annual income. In 2007, 55.6% of respondents had a 

bachelor’s degree or higher (Bardon et al 2007), while our study found that 72.3% of 

respondents achieved a bachelor’s degree or higher. Similarly, only 30.3% of respondents made 

more than $100,000 a year in the previous study (Bardon et al, 2007), while the majority (57%) 

of our survey respondents indicated more than $100,000 of their annual income. The level of 
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education and annual income among respondents have continued to increase relative to previous 

studies (Megalos 1999, Baker 2006, Bardon et al 2007). This is likely a result of a typical 

macroeconomic factor growth (e.g., GDP and real personal income [U.S. Bureau of Economic 

Analysis, 2021], inflation rate [Federal Reserve Bank of St. Louis, 2021], etc.) and educational 

requirements in the labor pool (e.g., unemployment rate – college graduates, labor force 

participation rate – bachelor’s degree, etc.; [Labor force participation rate, 2021]). The average 

age of NIPF landowners has also increased from 63 (Bardon et. al, 2007) to 66 years old; 

however, there are differences in the average age amongst the clusters in this study.  

Bardon et. al (2007) found that the most preferred delivery method for forestry related 

information was through the mail (adjusted mean response of 1.36). The results from the 

previous study (Bardon et. al, 2007) had web-based materials (adjusted mean response of 0.29) 

as the third most preferred delivery method. While approximately 60% of all survey respondents 

in our study indicated that they would like to receive information in the mail; however, 56% of 

respondents also wanted to receive information online. As a response to covid-19, many people 

had to gain technological skills for work or to virtually see family members. Our survey was sent 

to respondents two months into the national pandemic lockdown and may have reached people 

more familiar with using the internet. The internet is also more commonly used now than in 2007 

as technology has advanced and availability is more widespread. Overall, approximately 50% or 

more of our survey respondents would like to receive information in any way possible (i.e., 

mailed or online material, online programs, and in-person programs) with only 3% of 

respondents not wanting any information or materials.  

Respondents currently do not receive as much information from Cooperative Extension 

as they did in the previous studies (Bardon et al 2007, Baker 2006). Within the five identified 
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clusters of NIPF landowners (“Don’t Bother Me”, “Snail-Mailers”, “Short-Mailers”, “Web-

Mailers”, and “Fan Club”) found in 2007 there was a range of 29.0% to 67.6% of respondents 

who used cooperative extension as an information source (Bardon et al 2007). More respondents 

are currently unaware of Cooperative Extension as an information source (27%) than those who 

use them as a primary or secondary source of information (23%). This indicates that marketing 

efforts are currently not reaching the target audience and needs to be a priority in order to engage 

more NIPF landowners.  

In general, the average North Carolina NIPF respondent is a well-educated, older white 

male who is either retired (50%) or employed full-time (40%). The average landowner has 

approximately 290 acres of forestland and have owned that forestland for about 25 years. The 

general survey population has the most interest in program topics that relate to landowner 

liability (71%), passing land onto future generations (70%), government incentive programs 

(67%), forest management plans (63%), and forest health issues (58%) (Figure 2). These topics 

relate heavily to owning and managing land with less focus on economic-based topics such as 

selling timber and timber markets (52%) and timber taxes (52%) (Figure 2). Of the top five 

topics of interest, the majority of respondents expressed having the most knowledge on passing 

their land to future generations and forest management plans. For the remaining three topics 

(landowner liability, government incentive programs, and forest health issues) respondents had a 

minimum knowledge level of the subject area indicating the need for more educational programs 

and materials. 
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4.1.2 Studies conducted outside of North Carolina 

In 2014 a study was conducted using focus groups to assess the educational programming 

needs of non-industrial private forest (NIPF) landowners in nine Mississippi counties 

(Vanderford et. al, 2014). While this study was not meant to represent a larger population, it 

provided insight into the modern-day NIPF landowners within the selected counties in 

Mississippi (Vanderford et. al, 2014). The study conducted by Vanderford et. al (2014) had a 

higher percentage of black respondents than our study which may have provided additional 

insights on the topics and concerns within their communities; however, the four main topics of 

concern that were expressed during the initial focus groups were marketing timber, mill closures, 

cost-share programs, and intergenerational land transfer (Vanderford et. al, 2014); while the first 

two issues were of less concern to the respondents of our study government incentive programs 

and intergenerational land transfer were within the top five topics of forestry interest. The 2014 

study emphasizes that additional county level surveys can lead to more community specific 

topics of concern or interest.   

A retrospective study was conducted in 2015 on a survey that was completed in 2007 in 

the state of Washington to determine how delivery method preferences and educational 

preferences affected actual participation in programs (Zobrist & Rozance, 2015). The results 

from the initial survey indicated that the top five forestry topics of interest were forest health, 

wildlife habitat, fire, forest taxes, and forest safety/security (Zobrist & Rozance, 2015). 

Similarly, our study found that the top five forestry topics of interest were landowner liability, 

passing land onto future generations, government incentive programs, forest management plans, 

and forest health issues. Both studies have found that the main interest of the general survey 

population are within non-timber related topics. The 2015 study found that respondents would 
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most likely use educational materials that were printed (58% would likely use, 21% would likely 

only use) and online materials (42% would likely, 13% would likely only use) (Zobrist & 

Rozance, 2015). Similarly, across all four clusters our study found that the majority of 

respondents would like to receive information through either mailed or online.  The comparison 

between educational and delivery method preferences within the two states, Washington and 

North Carolina, indicate that the average non-industrial private forest landowner may have 

similar interests regardless of regional placement.  

4.2 Cluster-analysis  

The four clusters determined in this study were legacy-oriented, conservation-oriented, 

timber-oriented, and investment-oriented. We found that conservation-oriented respondents were 

the most prevalent landowner-type in terms of acreages owned and proportion of the survey 

population. Timber-oriented respondents were the second-most prevalent landowner in terms of 

averages owned and proportion of the survey population, followed by investment-oriented 

respondents. Legacy-oriented respondents were found to be the smallest cluster in terms of 

acreages owned and proportion of the survey population.  

4.2.1 Cluster educational needs comparison and recommendations 

Legacy-oriented respondents indicated having less knowledge in all three forestry topic 

groups on average when compared to the other clusters but have an above average level of 

interest in all three forestry topic groups, with the most interest in forest management topics 

(Table 18). North Carolina Cooperative Extension (NCCE) Forestry has the opportunity to 

greatly improve this target audience’s understanding of all forestry topics, due to the gap in 

current level of perceived knowledge and their indicated level of interest. Legacy-oriented 

respondents indicated a preference in mailed or online materials and summer half-day programs 
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that take place in the evening (Table 18). This information can be used to better reach 

landowners who have similar reasons for owning their woodland. 

Conservation-oriented respondents were clustered based on owning their land for nature 

and environmental reasons, which is emphasized by their preferred choice of forestry topics of 

interest. Conservation-oriented respondents indicated having less knowledge and less interest in 

forestry production related topics on average when compared to the other clusters. They do have 

higher than average knowledge and interest in nature and environmental related topics (Table 

18). Conservation-oriented respondents show potential for educational growth in their level of 

perceived knowledge in nature and environmental topics based on their continued interest in 

these topics. There is slight interest in topics on landowner liability and future generations but 

may not yield as high of participation in programs from this cluster as nature and environmental 

programs. Programs focused on forest production topics would be advised against when 

attempting to reach this target audience unless coupled with a topic of high interest (e.g., forest 

management plans for wildlife habitat). Conservation-oriented respondents indicated a 

preference in online materials or programs and spring multi-day programs that take place in the 

evening (Table 18).  

Timber-oriented respondents appear to have general knowledge in all three forestry topic 

areas with their perceived knowledge level higher on average across all topic areas when 

compared to the other clusters. Additionally, timber-oriented respondents have average levels of 

interest in all three forestry topic areas; however, timber-oriented respondents have the most 

interest in nature and environmental topics (Table 18). This cluster feels knowledgeable about all 

topics and is generally interested in all topics when compared to other clusters. This could 

indicate a need for more advanced educational materials and programs. Timber-oriented 
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respondents indicated a strong preference for mailed materials, and winter half-day programs 

(Table 18).  

Lastly, Investment-oriented respondents have an above average level of perceived 

knowledge in topics relating to forest management, with below average levels of perceived 

knowledge and interest for nature and environmental topics and liability and inheritability topics. 

Investment-oriented respondents only show an above average interest in forest management 

topics (Table 18), which may be a result of owning their land for investment opportunities along 

with having long tenure and large acreages. This cluster is more interested in how to manage 

their land than landowner liability or passing land onto future generations. Investment-oriented 

respondents indicate a preference for receiving mailed or online materials and spring short 

programs that take place in the morning (Table 18).  

 

Table 18. Summary table showing educational and program preferences by cluster as presented 

in the results section 
Preference for: 

  

Legacy-

oriented 

Conservation- 

oriented 

Timber- 

oriented 

Investment- 

oriented 

Time of Year  
Summer Spring Winter Spring 

Time of Day  
Evening Evening Morning/Evening Morning 

Program Length  
Half-day Multi-day  Half-day Short 

Forest 

Management 

Topics  

Most Least  Most 

Nature and 

Environmental 

Topics  

Least Most Most Least 

Liability and 

Inheritability 

Topics  

  Least  
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4.3 Recommendations 

 NIPF landowners within North Carolina are becoming increasingly more educated and 

wealthier while simultaneously maintaining land ownership over most of the state’s forestland. 

There were 13.8 million acres of forestland owned by NIPF landowners in 2007 (Bardon et al., 

2007) and that number has increased to 13.97 million acres in 2020 (Bissette and Arney, 2020). 

North Carolina Cooperative Extension (NCCE) employed three area agents specializing in 

forestry during the last needs assessment. With an additional 1.7 million acres being held by 

NIPF landowners there is currently only one specialized forestry agent who serves 32 counties 

within the state. Additionally, there is a lack of monetary support for forestry programming, due 

to budget cuts, which has negatively impacted NCCE’s ability to maintain a connection with 

NIPF landowners. This study found that there is an apparent disconnect between NIPF 

landowners and NCCE. Respondents’ awareness of NCCE as a resource for forestry educational 

programs and materials has significantly declined since the previous studies (Bardon et al., 2007 

and Baker 2006). In addition to these hindrances, there is an influx of newer extension agents 

who are not emphasizing forestry due to most counties having agents who are tasked with 

multiple topic areas and do not specialize in forestry-related programs. The results of this survey 

have shown that most NIPF landowners still prefer mailed materials, which is costly to 

implement. To restore the link between NCCE and forest landowners, it is essential that 

additional resources, such as specialized area agents and funding for outreach, be allocated 

towards the forestry program. This will allow for full implementation of the findings of this 

needs assessment. 

 There are engagement strategies and clear areas of improvement that can assist in more 

effectively reaching NIPF landowners. A main barrier to education is NIPF landowner’s lack of 
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awareness of NCCE educational materials or programs as shown in Figure 5. Approximately, 

50% of respondents indicated that their main reasons for not meeting their educational goals was 

that they were not aware of the programs. While it is easy to suggest additional marketing efforts 

and materials being provided at a county level it should be noted that this may not always be 

feasible. NCCE county agents have multiple areas of responsibility, lack professional degrees in 

forestry and are assigned forestry responsibilities on top of other areas of responsibilities, making 

it difficult for them to conduct programing. NCCE also has Extension Specialists in many 

forestry related areas such as forest economics, forest health, and forest management; however, 

these staff are located at North Carolina State University’s campus and do not have the time or 

resources to serve the entire state at a high capacity. Extension specialist and agents may be able 

to market specific programs to a greater number of people due to the increased use of the internet 

amongst the general population. The results of this study should be utilized to assist in better 

allocating outreach and marketing efforts to achieve the greatest response and engagement 

levels.  

Previous studies have focused on determining the best way to deliver information to 

respondents (Bardon et al., 2007, Carnell II et al., 2006, Radhakrishna et al., 2003, Rodewald 

2001) and found that mail-based materials and information is the most preferred; however, 

additional factors should be considered to more effectively engage forest landowners. 

Hypothetically, if a NIPF landowner receives information in the format the most prefer (e.g., a 

mailed pamphlet) yet the topic of the material does not interest them it is possible that they will 

not view NCCE Forestry as a main source of information. The results of this study have shown 

that the majority of landowners are concerned about non-timber related topics and could benefit 
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from more tailored materials. Using this information to create supplemental or more detailed 

programs related to a diverse array of topics will likely engage a larger proportion of landowners.   

The majority of respondents preferred winter short programs that take place in the 

morning. NCCE agents and educators should utilize these preferences as a default; however, if 

agents or educators are aware that many landowners within their county are interested in specific 

topics that align with one of the four landowner clusters identified in this study it may be 

beneficial to use that clusters educational preferences (e.g., Timber-oriented respondents prefer 

half-day programs to short programs). Additionally, these programs can be focused on the 

general top forestry topics of interest. Educators and NCCE agents in North Carolina should 

consider creating or supplementing short programs on landowner liability, how to pass land to 

future generations, government incentive programs, forest management plans, and forest health 

issues. From the results of this survey these programs should be advertised and promoted by 

sending post-cards in the mail with instructions of how to find additional information including 

an online like and their local agent’s contact information. It may also be helpful to encourage 

landowners to “tell their friends” as this study found that timber-oriented respondents mainly 

used their neighbors as their source of information. 

In order to reach the greatest number of NIPF landowners a combination of mail and 

electronic delivery methods, such as email or social media, should be prioritized on a variety of 

topics. If time and financial resources are constrained for mass mailing of larger informational 

packets then the usage of postcards, flyers, and newsletters should be considered. Online deliver 

should include the use of newsletters, blogs, or social media as way to reach the audience. This 

combined method will target the broadest audience to include older landowners who may not use 

the internet, those who are too rural to have a good internet connection, those who are internet 
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savy or those who have not heard of NCCE. This would provide the opportunity for landowners 

to individually request additional information by mail or encourage them to seek out additional 

material online. Directing more people to online resources, while still providing in-person 

educational opportunities for those who need it is a delicate balance but a key aspect of meeting 

an array of landowner’s educational preferences.  

An important aspect of this study to note is that there is the potential for un-realized bias 

to attitudinal questions (e.g., Likert-scale, ranking, etc.) as many respondents may have answered 

the questions to the best of their ability, but the reality of those answers does not reflect their true 

needs. Similarly, when respondents indicated their current level of knowledge it represents their 

perceived level of knowledge and not a measurable and comparable proficiency in that subject 

area. 

Due to these various uncertainties NCCE should attempt to maintain program evaluation 

measures including a short survey on demographics and if the program has met their educational 

needs. This will allow for a more personalized identification of forest landowners within each 

county or region. Utilizing the results of these questionnaires, as well as the information provide 

from this survey, county agents or educators can better serve their target audiences and provide 

new or better solutions or suggestions. The goal of these recommendations is to ensure that 

NCCE engages with as many NIPF landowners as possible and continue to make an impact on 

NIPF landowner communities.  

While the response rate of this study was more than the 2013 NWOS survey (Butler and 

Butler, 2016), it was less than the previous needs assessment by 7.9% (Bardon et al., 2007). Due 

to the possibility of differences in respondents and those who did not respond, the application of 

this survey’s results may be limited. Comparing this survey to a random sample of the same 
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population would help strengthen the likelihood of representing the entire NIPF landowner 

population. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

60 

 

5.0 Conclusions 

North Carolina Cooperative Extension (NCCE) focuses their time and efforts on assisting 

their desired target audiences; however, many target audiences change over time requiring 

frequent re-assessments. The primary target audience for NCCE forestry’s educational outreach 

and programs are non-industrial private forest (NIPF) landowners. Previous studies have focused 

on specific aspects of NIPF landowners within North Carolina such as their preferred delivery 

methods, current land management activities, or their responsiveness to forestry incentives; 

however, the last comprehensive survey on North Carolina NIPF landowners and their 

educational needs was conducted in 2007 (Bardon et al., 2007). This study focused on 

identifying the learning gaps of the NIPF landowners in North Carolina, the delivery method 

preferences of NIPF landowners, and any barriers for NIPF landowners in terms of meeting their 

educational needs.  

 The majority of NIPF landowners in North Carolina are interested in non-timber related 

topics, prefer short-educational programs that take place in the winter, and prefer mailed or 

online materials; however, the identification of the four distinct clusters based on their reasons 

for owning their forestland has shown that there are differences amongst the general population 

in educational preferences. While the practicality of categorizing every landowner, within a 

county, into one of these four groups is unrealistic understanding the differences can assist in 

program design and development for certain forestry related topics. The indicated topics of 

interest within this study should be utilized by Cooperative Extension agents and educators to 

ensure their programs are meeting the educational needs of NIPF landowners. 

The cluster analysis allowed for the segmentation of respondents based on their shared 

values pertaining to landownership. The results of the k-means cluster analysis produced four 



   

61 

 

distinct clusters based on respondents’ reasons for owning forestland, highlighting the specific 

sub-types of NCCE’s typical target audience. The associations between a landowner’s reason for 

owning their land and other characteristics allows for the creation of landowner profiles. These 

profiles also include delivery method preferences which can be utilized by NCCE agents to 

predict which method will be most effective for their target audience. The more information an 

educator has on their target population the better they will be at meeting their needs. NCCE 

personnel can use the results of this study to make informed decisions on program topics and 

delivery. 

 COVID-19 has impacted most aspects of NCCE causing many, if not all, in-person 

county meetings and programs to be postponed or moved online. Since the beginning of the 

pandemic many people have increased their technology proficiency, who otherwise would not 

have (Homan and DeRose, 2020). Encouraging the use of online resources and webinars will 

create more opportunities for landowners to learn from Cooperative Extension than ever before; 

however, using mailed materials for program announcements or newsletters will allow those who 

are unable to use the internet to not fall through the cracks. Combining these two methods will 

hopefully alleviate the workload for county agents who do not specialize in forestry and provide 

a better learning experience for landowners.    

 Cooperative Extension educators can create a more impactful and dynamic educational 

experience for NIPF landowners by utilizing their preferences. Acknowledging the differences 

and associations between core-landowning values, characteristics, and educational preferences 

will allow for the continual improvement of programs and ensuring that educational needs are 

being met. Using targeted delivery methods and forestry topics allows for a more efficient and 

money-saving process, ultimately creating more room for growth and engagement. This study 
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had the purpose of assisting Cooperative Extension educator in their educational efforts and 

providing guidance based on NIPF landowner’s perceived needs.    
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Reasons for owning your land: 
 
The following question is intended to reveal what values your forestland brings to you. These listed reasons will 
help us to better understand what makes your forestland important to you. 
 
1. How important are the following reasons for why you currently own wooded land in North Carolina? Please 

circle the appropriate number indicating the level importance using the following rating key:  

1. Not important: (i.e. No interest in owning wooded land for this reason) 

2. Slightly important: (i.e., Somewhat important but not a main priority) 

3. Moderately important: (i.e., Not the main reason for owning my land, but I value it) 

4. Very important: (i.e., One of the more important reasons for owning my land) 

5. Extremely important: (i.e., The most important reason(s) for owning my land) 

                                                                                 Not                                                                Extremely 
                                                                             Important                                                          Important 
To enjoy beauty or scenery            1           2       3         4                  5 

To protect nature or conservation of lands            1                  2       3         4                  5 

For hunting, fishing, or other recreation            1          2       3         4                  5 

To protect or improve wildlife habitat            1          2       3         4                  5 

For land investment            1          2       3         4                  5 

For family heritage or legacy            1          2       3         4                  5 

For firewood (personal or commercial use)            1          2       3         4                  5 

For personal privacy            1          2       3         4                  5 

For timber products (e.g., logs and pulpwood)            1          2       3         4                  5 

For vacation home site            1          2       3         4                  5 

For grazing income            1          2       3         4                  5 

For mineral leasing or mining income            1          2       3         4                  5 

For alternative income (e.g., pine straw,  
mushrooms, etc.)            1          2                 3         4                  5 

Other: (Please specify on the line below)            1          2       3         4                  5 
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General Questions on Land Ownership: 

2. How many acres of wooded land do you own? _______________ 
 

3. What is the travel distance from your primary residence to your wooded land? If you own more than one 

wooded property what is the distance from your primary residence to the closest parcel? 

___ I live on the property 

___ I do not live on the property, but less than 15 minutes 

___ 16 to 30 minutes 

___ 31 to 60 minutes 

___ More than 60 minutes 

4. How long have you owned the majority of your wooded land?  

_______ (years) 

 

5. How did you acquire your forestland? 

___ Purchase 

___ Inheritance or gift 

___ Other (Please specify): ____________________________ 

6. Which of the following best describes your ownership? 

___ Individual 

___ Joint, with husband/wife/spouse 

___ Joint, with other family members or friends 

___ Family partnership or LLC/LLP 

___ Family trust or estate 

___ Other(Please specify): _____________________________ 

7. How many people are part of this ownership including yourself?  

___________ 

8. Are you the primary decision maker over the wooded land (i.e., Make most financial or land management 
decisions)? 

___ Yes ____No ____ Decisions are jointly made 
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9.  Based on the following definitions of unengaged and engaged landowners how engaged are you as a 
landowner in the management of your wooded land? (please check the box that best represents you) 

Unengaged Landowner: One that is aware of owning wooded land but does nothing related to the 
property. 

Engaged Landowner: One that seeks knowledge about forestry, implements forest practices such as 
timber harvesting, wild-life habitat improvement, or other activities, and may use technical assistance to 
achieve their goals. 

 
€ Unengaged 

€ Somewhat unengaged 

€ Neither unengaged or engaged 

€ Somewhat engaged 

€ Engaged 

 

Current Knowledge on Forestry Topics 

This question will help us determine your current familiarity with forestry related topics. The responses to this 
question will help us in the development of education programs for serving your needs.  

10.  Please indicate your current level of knowledge for each of the following forestry related topic. Please circle 
the appropriate number indicating your level of knowledge using the following rating key:   

1. None: (i.e. No knowledge of this forestry topic ) 

2. Limited knowledge: (i.e., I have heard of this topic, but cannot explain it well to others) 

3. Basic: (i.e., I have some understanding of this topic and can explain it to others in general terms) 

4. Advanced (i.e., I have a strong understanding of this topic and can explain it to others in detail) 
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                              Level of Knowledge 
 
 Topic None                                                                    Advanced 

Climate change in the context of forest management  

 1 2 3 4 

Forest health issues 

 1 2 3 4 

Forest Management Plans (e.g., Forest stewardship plan or woodland management plan)  

                                                         1 2                                         3                                         4
                                         

Forest Products (e.g., solid wood, paper and pulp, particle board etc.) and the forest product industry                           
 1                           2 3 4 

Forest soils (e.g., Fertilization, Soil Health, etc.) 

 1 2 3 4 

Government incentive programs to reduce forest management costs and property taxes 
 1                           2 3 4 

Heirs Property (e.g., issues surrounding loss of land ownership, multiple owners)  
 1                           2 3 4 

How to make income from pine straw, hunting leases, medicinal herbs, etc.   
 1                           2                                         3                                         4 

How to pass your land to future generations 

 1 2 3 4 

Landowner Liability (i.e., trespassers, guests, and laws about your liability)   

                                                          1                          2                                          3                                        4
                                                                                                      

Programs that certify your forest as being managed sustainably (e.g., American Tree Farm System, Forest 
Stewardship Council, etc.)  

 1 2 3 4 

Protecting water quality 

 1 2 3 4 

Selling Your Timber and Timber Markets 

 1 2 3 4 

Timber Taxes (e.g., Capital gains, Timber basis, casualty loss, etc.)  

 1 2 3 4 

Tree planting or naturally establishing your forest 

 1 2 3 4 

Use of prescribed fire 

 1 2 3 4 

Wildlife habitat management 

 1 2 3 4 

OTHER (Please specify on the line below): 

__________________________ 1 2 3 4 
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Forest Topics of Interest 

This question will help us to understand which forestry related topics are of most interest to you. The response 
to this question will help in the development of education programs for you as a forest landowner. 

11.  Please indicate your level of interest in each of the forestry related topics. Please circle the appropriate 
number indicating your level of knowledge using the following rating key:   

1. None: (i.e. No interest in this forestry topic) 

2. Slight interest: (i.e., Does not interest me now, but may in the future) 

3. Some interest: (i.e., It somewhat interests me now, but I am not actively seeking information on this 

topic) 

4. Moderate interest: (i.e., This interests me now, and I am actively looking for information on this topic) 

5. Extreme interest: (i.e., This is of major interest to me now, and I am actively looking for more 

information) 
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                       Level of Interest 
Topic None                             Extreme 

Climate change in the context of forest management  

 1 2                   3  4                     5 

Forest health issues 

 1 2                   3  4                     5 

Forest Management Plans (e.g., Forest stewardship plan or woodland management plan)  2 3
 1                           2                   3                     4                     5 

Forest Products (e.g., solid wood, paper and pulp, particle board etc.) and the forest product industry  2 3
 1                           2                   3                     4                     5 

Forest soils (e.g., Fertilization, Soil Health, etc.) 

 1 2                   3  4                     5 

Government incentive programs to reduce forest management costs and property taxes  2 3
 1                           2                   3                     4                     5 

Heirs Property (e.g., issues surrounding loss of land ownership, multiple owners)   2 3
 1                           2                   3                     4                     5 

How to make income from pine straw, hunting leases, medicinal herbs, etc.    

 1                           2                   3                     4                     5 

How to pass your land to future generations 

 1 2                   3  4                     5 

Landowner Liability (i.e., trespassers, guests, and laws about your liability)    

 1                           2                   3                     4                     5 

Programs that certify your forest as being managed sustainably 

 (e.g., American Tree Farm System, Forest Stewardship Council, etc.)  

 1 2                   3  4                     5 

Protecting water quality 

 1 2                   3  4                     5 

Selling Your Timber and Timber Markets 

 1 2                   3  4                     5 

Timber Taxes (e.g., Capital gains, Timber basis, casualty loss, etc.)  

 1 2                   3  4                     5 

Tree planting or naturally establishing your forest 

 1 2                   3  4                     5 

Use of prescribed fire 

 1 2                   3  4                     5 

Wildlife habitat management 

 1 2                   3  4                     5 

OTHER (Please specify on the line below): 

__________________________ 1 2                   3  4                     5 
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Delivery methods 

The following series of questions will help us to understand how you would like to participate in forestry related educational events. The responses to these questions will help 
in the planning of future forestry related educational events.  

12.  Rank the time of year you would attend an educational program in order of preference [Please rank from 1(Least preferred) - 4(Most preferred)]. 

___ Spring (March-May) 

___ Summer (June-August) 

___ Fall (September- November) 

___ Winter (December-February) 

13.  Rank the length of the event you would attend in order of preference [Please rank from 1(Least preferred) - 4(Most preferred)]. 

_____ Short educational event (2 hours or less) 

_____ Half-day educational event (4 hours) 

_____ One day educational event (6-8 hours) 

_____ Multi-day educational event (i.e., a weekend)  

14.  Rank the time of day you would attend an educational program that was 4 hours or less in order of preference. [Please rank from 1(Least preferred) to 3(Most preferred)]. 

___ Morning  

___ Afternoon  

___ Evening  

 

15.  Would you participate in educational programs outside your county?  

____ Yes (If yes, how far are you willing to travel (minutes)) _______ 

____ No 
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The following series of questions will help us to understand how you would like to receive educational 
 information related to forestry. The responses to these questions will help in developing and  
delivering resources to you related to forestry. 

16.  How would you prefer to receive information about forestry from Extension? [Check all that apply]. 

_____ Materials mailed to you (e.g., brochures, factsheets, etc.) 

_____ Materials made available online (e.g., social media, website,  
           e-news letter, etc.) 

_____ Online programs (e.g., videos, seminars, self-paced courses, etc.) 

_____ In-person programs (e.g. lectures, workshops, field trips, etc.) 

_____ I do not want any information and materials from Extension 

17.  What is the main reason that limits you from meeting your educational needs related to forestry? 

 (Please select one of the following): 

_____ I am currently meeting my educational needs 

_____ Not enough time 

_____ Educational programs are often too far to attend 

_____ Not aware of the programs 

_____ Topics do not concern me 

_____ I do not have internet access  

_____ Other: (Please specify) ____________________________ 

18.  How do you access the internet? (Check all that apply) 

_____ Broadband (e.g., cable, fiber, DSL) 

_____ Dial-up (i.e., must connect via phone dial) 

_____ Satellite  

_____ Cellular service  

_____ No internet access (skip to question 20) 

19.  What type of device do you use to access the internet? (Check all that apply) 

_____ Cellular phone 

_____ Tablet (e.g., iPad, Surface, Samsung Galaxy, etc.) 

_____ Computer 

_____ Other (please specify): ______________________________ 
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20.  Please characterize your awareness of the following sources for forestry advice and information.  

       Please circle the appropriate number indicating your level of awareness using the following key: 

1. Not aware of this source (1) 

2. Aware of this source, but do not use  (2) 

3. I use this as my secondary source of information 

4. I use this as my primary source of information 

              Not                                    Primary 
Advice and Information Sources             aware                                    Source 

North Carolina Forest Service 
              1        2              3                  4 
Consulting Foresters 
              1        2              3                  4 
North Carolina Cooperative Extension 
              1        2              3                  4 
Media (e.g., TV, Social-media, Radio, etc.) 
               1        2              3                  4 
Logger or Timber Buyer 
              1        2              3                  4 
Non-Government Organization (e.g., TNC, Sierra Club, etc.)  
              1        2              3                  4 
Federal Agencies (e.g., USFS, NRCS, FSA etc.)  
              1        2              3                  4 
Neighbors 
              1        2              3                  4 
County, State or National Forest Landowner Associations 
              1        2              3                  4 
 

 

Questions about you  

21.  What is your age? __________ (Years)  

22.  What is your gender?  

____ Male ____Female ____ Prefer not to answer 
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 23.  Which of the following best describes you? (Select one)  

___ Latino/a ___ Indigenous/Native American or Alaskan 

___ Asian ___ Black or African American 

___ Caucasian ___ Native Hawaiian or Other Pacific Islander 

___ Two or more races 

24. What is the highest level of education you have completed?  

___ Less than 12th grade ___ Associate’s degree 

___ High School degree/GED ___ Bachelor’s degree 

___ Some college  ___ Advanced degree 

 

25. How much did your household earn in 2019 before taxes? 
___ Less than $10,000 ___ $75 000 to 99 999 

___ $10 000 to $24 999 ___ $100 000 to 149 999 

___ $25 000 to 49 999 ___ $150 000 to 199,999 

___ $50 000 to 74 999 ___ $200,000 or greater 

26. Which best represents your employment as of December 31, 2019? 

___ Full-Time (paid or volunteer) 

___ Part-Time (paid or volunteer) 

___ Retired 

       ___ Un-employed 
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