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ABSTRACT

Farmers are getting older; in the United States, the average age of farmers is 
58.3 years old, and the rate of increase in age is accelerating. The average farmer’s 
age increased 10 years from 47.6 years old to 57.1 in a four-year period (2003-
2007). It is not necessarily a problem that farmers are getting older because farm-
ers often retire later than workers in other parts of the labor force. The concern is 
that aging farmers are not being replaced by younger farmers since start-up costs 
have become insurmountable for many beginning farmers. Consequently, the age 
distribution of farmers has become highly skewed towards the older end of the 
spectrum. Projections call for a massive transfer of land in the next decade, which 
can have significant consequences as well as opportunities for wildlife manage-
ment. For example, paid conservation programs may be especially attractive to 
older farmers who do not want to quit farming by providing income for enroll-
ing some land in these programs and by reducing their workload. Our surveys 
of landowners in North Dakota, South Dakota and western Minnesota included 
questions asking landowners about their future plans for their land when they 
are no longer able to run their farm/ranch. About 54% of the landowners do not 
have any plans to change the size of their operations in the next 10 years, about 
7% plan to decrease their operations, and 31% plan to increase (8% undecided). 
These findings were strongly related to landowner age and current size of their 
farm/ranch. Most landowners (55%) have a strong desire to pass their farm/
ranch operations on to family members, and most (63%) were interested in con-
servation programs that would allow family members to continue with current 
farming/ranching operations. Landowners’ land use and wildlife values were not 
strongly related to their succession plans.
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INTRODUCTION

Farmers are getting older. In the United States, the average age of farmers is 
58.3 years old, and the rate of increase in age is accelerating (Weingarten 2019). 
The average farmer’s age increased by 10 years from 47.6 years old to 57.1 in a 
four- year period from 2003 to 2007 (Coughlin 2012) and has been growing rap-
idly for 30 years based on data from the U.S. Department of Agriculture’s Census 
of Agriculture (Figure 1; Kurtzleben 2014). The only notable decline in average 
age of U.S. farmers was during the mid-to-late 1970s, which Zulauf (2013) 
speculates was the result of a farm prosperity boom during the 1970s. Today’s 
farmers are 17 years older than the average American worker, with the number of 
farmers 75 years and older outnumbering farmers in their prime working years of 
35-44 (Stone 2014). Another statistic lists farmers older than 65 outnumbering 
farmers younger than 35 by a margin of six to one (Luedke 2018).

It is not surprising that farmers are working beyond normal retirement age, as it 
is fairly common to work past retirement age (O’Neill et al. 2010). In 2012, 5% 
of the U.S. workforce was beyond retirement age, but farmers are working much 
longer than most (Gerlock 2013). The 2012 Agriculture Census reported 29% 
of all farm operators were over 65 years old, and the 2017 Agriculture Census 
reported 34% of all farm operators were over 65 years old (National Agricultural 
Statistics Services 2017). One factor accounting for farmers working longer is 
increased mechanization and technology that have reduced the amount of physi-
cal labor required, making it possible to work longer without retiring (Gerlock 
2013; Gro Intelligence 2016; Stone 2014). Although mechanization took much 
of the physical labor out of farming and allowed seniors to keep farming, driving 
forces of U.S. farmers working past retirement age are more related to economic 
necessity and emotional ties to farming (Coughlin 2012; Kirpatrick 2013). 

Retirement planning requires making decisions about where to live, how to 
fund it, and what to do after farming, all while considering the next generation’s 
role and ability to continue the family farm business (Kirpatrick 2013). Farm-
ing is relatively unique in that the family home and family memories are closely 
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Figure 1.  Average age of U.S. farmers by census year (Kurtzleben 2014; Source: U.S. 
Department of Agriculture). 

Figure 2.  Map of the Prairie Pothole region and the Northern Great Plains region (credit: 
Migratory Bird Joint Ventures: https://mbjv.org/who-we-are/directory/). 
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Figure 1. Average age of U.S. farmers by census year (Kurtzleben 2014; Source: U.S. 
Department of Agriculture).
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intertwined in the business. Also, the majority of farm assets are relatively illiquid 
and indivisible. Thus, retiring farmers are most likely to use the farm assets as a 
source of income either by receiving income from the intact business or by the 
sale or lease of the assets (Kirpatrict 2013). Farmers have strong emotional ties 
to the farming lifestyle and an aversion to full retirement, plus a desire for the 
farmland to remain family owned (Capecchi 2017; Gerlock 2013). Baker and 
Epley (2009) reported that more Iowa farmers described their plans as never re-
tiring compared to those with plans to fully retire. Mayer (2013) reported that a 
common retirement strategy is to slowly phase out of farming, allowing the adult 
children, who are often middle-aged, to take over while the adults remain some-
what involved. In some cases, passing the land on to family members may mean 
splitting the land among siblings; however, taking a viable farm and cutting it 
into pieces may leave those inheriting the pieces unable to maintain a functional 
farm (Big Ag 2017). 

It is not necessarily a problem that farmers are working longer and are getting 
older as a group (Ehmke 2013, Zulauf 2013). Older farmers have more experi-
ence and over time have built a successful farm business that is more likely to 
survive short periods of hard times. The concern is that these many factors have 
made it difficult for new farmers to get started in the business (Goeller 2011; 
Stone 2014; Weingarten 2019). There are generally two ways for new farmers 
to get started, either buying or leasing land and equipment or by inheriting 
a working farm. Excessively high start-up costs limit the first option for most 
people (Luedke 2018; Stone 2014). Most new farmers (average age is 49 years 
old (Ehmke 2013)) get their start by inheriting the farm business, but a number 
of factors, such as farmers delaying retirement, slowly phasing out of the farm 
business, remaining in the family farm house, needing income from the farm 
business for retirement, and/or splitting the family farm among siblings, can put 
the new start-up farmer at a disadvantage (Kirkpatrick 2013). 

The real issue for the agriculture community and wildlife professionals is that 
in the coming decades we are going to see one of the single largest transfers of 
real estate and related wealth in history (Coughlin 2012; Maixner and Wyant 
2019). Private land plays an essential role in conservation and wildlife manage-
ment (U.S. DOI 2019). Private lands cover about two-thirds of the United States 
and provide habitat for 85% of the wildlife (Benson 2001a; Benson 1996). Based 
on land acreage, about 95% of the land in North Dakota, 88% in South Da-
kota, and 81% in Minnesota is privately owned (National Wilderness Institute 
1995). Successful wildlife management will require cooperation between private 
landowners and state and federal wildlife agencies (Benson 2001a, 2001b). The 
main questions for the future are: who will be the new landowners, how will 
they operate their land, and what kinds of services (e.g., technical information, 
financial assistance, conservation programs) will they need? Because most of the 
land in the northern mid-west states is privately owned (Benson 2001a; Summit-
post no date), the more successful wildlife habitat programs will be programs that 
are attractive to private landowners. Given potentially different goals of private 
landowners and wildlife managers, a key step to improving cooperation could be 
to turn wildlife into an asset for landowners (Benson 1998). Landowners that 
depend upon their land to make a living must make wise financial land-use deci-
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sions; therefore, providing wildlife habitat must be accompanied with some type 
of incentive (Watson 2015; Wilkinson 2015). 

Habitat biologists at the state, federal and tribal levels and with non-govern-
mental organizations (NGOs) develop conservation information and programs 
targeting private landowners to encourage conservation-based land use behaviors 
beneficial to wildlife (Brain et al. 2013). Researchers are interested in understand-
ing and predicting environmentally responsive behavior in order to develop more 
effective messages and programs (Buttel 1987; Stern 2000). Farmers’ decisions to 
participate in conservation programs include a strong social component (Breetz 
et al. 2005). Rilla and Sokolow (2000) reported that stewardship and landscape 
values were important motivations for participating in permanent conservation 
easements. Ecocentric and anthropocentric orientation scales were found to 
predict behaviors (Thompson and Barton 1994). Although both ecocentrics and 
anthropocentrics express environmental concern and an interest in preserving 
natural resources, their motives are different. Ecocentric individuals value nature 
for its own sake or intrinsic value compared to anthropocentric individuals, who 
support conservation because natural resources and healthy ecosystems are im-
portant to humans. 

This research has two objectives. The first is to provide a descriptive summary 
of landowners’ future plans for their land to provide wildlife professionals a 
general picture of how landownership in the upper mid-west may change in the 
future. The second objective is to explore the relationship between landowners’ 
succession plans for their land and landowners’ wildlife values and land use val-
ues. We used two scales to test our second objective, the wildlife value orienta-
tions (WVO) scale, and the land use values (LUV) scale. The WVO framework 
is based on how people view their relationship with wildlife in two predominant 
orientations: domination (view of wildlife that prioritizes human well-being over 
wildlife); and mutualism (view of wildlife as capable of relationships of trust with 
humans and defined by a desire for companionship with wildlife) (Gigliotti and 
Don Carlos 2017; Teel and Manfredo 2010). Wildlife value orientations have 
been shown to be strong predictors of attitudes towards a wide range of wildlife 
issues (Manfredo 2008). The LUV framework also is comprised of two orienta-
tions: human-centered (favors economic and utilitarian land use decisions), and 
nature-centered (favors more holistic, ecological land use decisions) (Sweikert 
and Gigliotti 2019a, 2019b). The LUV scale is similar in concept to the eco-
centric and anthropocentric orientations mentioned above. Landowners holding 
positive values towards wildlife are more likely to participate in conservation 
programs and adopt land use practices beneficial to wildlife (Dayer et al. 2015; 
Mehmood and Zhang 2005; Sorice and Conner 2010; Sorice et al. 2014). Does 
holding positive wildlife values also predict landowners making succession plans 
that are beneficial to wildlife?

METHODS

 One challenge of studying farmers is settling on a definition of a farm. 
The sources cited in this paper generally use the following definitions. A farm 
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is defined as land devoted primarily to agricultural processes with the primary 
objective of producing food and other crops (The Food Dialogues no date). It in-
cludes ranches, feedlots, orchards, specialized products (e.g., vegetable and fruit, 
pig and poultry, biofuel, fibers and other commodities), plantations and estates, 
smallholdings and hobby farms, and includes the farmhouse and agricultural 
buildings. Another definition used for US Census of Agriculture data is a busi-
ness that sold or normally has the potential to sell $1,000 USD of agricultural 
products during the year, which is a rather low threshold (Kirpatrick 2013).

We surveyed landowners in western Minnesota (MN) (N = 3,000), North 
Dakota (ND) (N = 4,000), and South Dakota (SD) (N = 4,000) from January 
through June 2016 in collaboration with the state wildlife agency from each state. 
Each state agency was responsible for selecting the sample of landowners for the 
survey. The Minnesota Department of Natural Resources (MNDNR) staff ran-
domly selected 3,000 landowners from the western part of the state delineated 
by the prairie pothole region. The North Dakota Game and Fish Department 
(NDGF) staff randomly selected 2,000 landowners from east of the Missouri 
River and 2,000 landowners west of the Missouri River. The South Dakota 
Game, Fish and Parks Department (SDGFP) staff randomly selected 3,200 land-
owners from east of the Missouri River and 800 landowners west of the Missouri 
River. The eastern part of ND and SD is part of the prairie pothole ecosystem and 
the western part of each state is part of the northern plains ecosystem (Figure 2). 

Data were collected via mail surveys following a modified Dillman method 
(Dillman 2007). The MN, ND, and SD initial questionnaires, reminder post-
cards, and second mailing of questionnaires were mailed from the MNDNR, 
NDGF headquarters, and South Dakota State University, respectively. Question-
naires were 12-pages long for ND and SD, and 11-pages for MN, including a 
cover page and a comment section. All survey mailings included a cover letter 
that served to obtain consent. At the end of the survey we sent a two-page non-
response questionnaire (survey with a few key questions) and new cover letter 
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Figure 1.  Average age of U.S. farmers by census year (Kurtzleben 2014; Source: U.S. 
Department of Agriculture). 

Figure 2.  Map of the Prairie Pothole region and the Northern Great Plains region (credit: 
Migratory Bird Joint Ventures: https://mbjv.org/who-we-are/directory/). 
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Figure 2. Map of the Prairie Pothole region and the Northern Great Plains region (credit: 
Migratory Bird Joint Ventures: https://mbjv.org/who-we-are/directory/).
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to all non-respondents from MN (N = 1,588) and ND (N = 2,483) and 1,000 
randomly selected non-respondents from SD. 

Because the questionnaires contain many more items than discussed in this 
paper, we describe only the question items used in this paper. One dependent 
variable was measured by a question that asked landowners if they were planning 
on changing the size of their operations in the next ten years (response choices: 
decrease, no change, increase, no opinion). Another set of dependent variables 
was seven items describing different options for their land when they retire or are 
no longer able to operate the farm/ranch that asked landowners to rate the likeli-
hood of each option (response choices and scale value: none = 0, slight = 1, mod-
erate = 2, strong = 3, and does not apply = ’missing’). Factor analysis was used to 
reduce the seven succession options to three factors, which were used to develop 
three succession option scales we named SELL, FAMILY, and PROTECT (Table 
1). The last dependent variable asked landowners if they would be interested in a 
conservation program that would allow their family to continue farming/ranch-
ing operations (ND and SD surveys only response choices: no / yes). 

Independent variables were landowner occupation, age, size of land owned/
operated, hunter, wildlife value orientations (WVO), and land use values (LUV) 
(Table 2). The landowner occupations were self-identified by survey respondents. 
The landowners identified in a “Non-Ag” category included a combination of 
people who either owned agricultural land but were not farmers or ranchers 
themselves or they owned land for personal recreational purposes. The modified 
WVO scale used in this research is described in Gigliotti and Don Carlos (2017), 
and the LUV scale is described in Sweikert and Gigliotti (2019b). Chi-square and 
ANOVA tests (IBM SPSS Statistics Version 25) were used to identify differences 
in landowners’ future plans for their land by the independent variables; relation-
ships were interpreted as statistically significant at α ≤ 0.05. For post hoc tests 
we used Tamhane’s T2 method when Levene’s test for equality of variance was 
significant and Scheffé’s S method when not significant. Effect size interpreta-
tions for Cramer’s V were ≤0.29 = “minimal,” 0.30 - 0.49 = “typical,” and ≥0.50 
= “substantial,” and effect size interpretations for eta were interpreted as ≤0.24 
= “minimal,” 0.25 - 0.36 = “typical,” and ≥0.37 = “substantial” (Vaske, 2008).

The non-respondent survey included the variables: age, size of land owned/
operated, and the LUV scale items. Overall a higher percent of non-respondents 
owned/operated the smaller categories of land than respondents (Figure 3), a 
slightly higher percent of non-respondents were female (20% vs. 15%) (χ2 = 
8.17, df = 1, P = 0.004, Φ = 0.05), and non-respondents were slightly younger 
(Mean age: 65 vs. 67 (ANOVA F(1; 3010) = 9.15, P = 0.003, η = 0.06). The propor-
tions of LUV types for respondents and non-respondents were not significantly 
different (χ2 = 6.35, df = 3, P = 0.096). However, the states’ surveys over-rep-
resented older landowners (probably due to landowner lists not being up-dated 
regularly) and slightly under-represented females to varying degrees for each state 
based on comparisons with each state’s agricultural statistics; therefore, data were 
weighted by age and sex for each state (Census of Agriculture 2012).
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RESULTS

After removing undeliverable and ineligible addresses, we had usable sample 
sizes of 2,792 for MN, 3,487 for ND, and 3,027 for SD. We received 937 com-
pleted questionnaires from MN (34%), 770 from ND (22%), and 942 from 
SD (31%). Our follow-up survey to non-respondents received 178 nonresponse 
questionnaires from MN, 180 nonresponse questionnaires from ND, and 131 
nonresponse questionnaires from SD. About 8% of the landowners reported 
that they were planning to decrease the size of their land/operations in the next 
ten years, 54% reported no change, 31% planned to increase, and 8% had no 
opinion. A higher percent of SD landowners (36%) planned to increase their 
operations in the next ten years compared to ND landowners (31%) and MN 
landowners (26%); however, the difference was considered small based on the 
Cramer’s V effect size (0.08) (Figure 4). The no opinion response category was 
dropped from analyses for the following comparisons, and data were combined 
for the three states. A higher percent of farmer/rancher landowners (55%) were 
planning on increasing their land/operations in the next ten years compared to 
other landowner types; most of the Non-Ag landowners (79%) were not plan-
ning on any change in size (Figure 5). A higher percent of hunters were planning 
on increasing their land/operations compared to non-hunters (40% vs. 24%); 
53% of the hunters and 66% of the non-hunters were not planning any change 
in size, and 7% of the hunters and 10% of the non-hunters were planning to 
decrease in size (χ2 = 55.31, df = 2, P < 0.001, Cramer’s V = 0.16). Age was 
strongly related to landowners’ plans for the size of their land/operations; about 
89% of the younger landowners (<35 years old) wanted to increase the size of 
their land/operations, and the percent wanting to increase steadily decreased 
with age (Figure 6). Note that while the desire to increase operations decreased 
with age, landowners’ plans to decrease the size of their land/operations did not 
increase with age; i.e., only a small percent of landowners planned to decrease 
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Figure 3.  Percent land owned/operated, comparing respondents from the original survey to non-
respondents (χ2 = 51.52, df = 6, P ≤ 0.001, Cramer’s V = 0.14). 

!  

Figure 4.  Landowners’ plans for changing the size of the land/operations in the next ten years 
comparing SD, ND, and MN (χ2 = 29.27, df = 6, P < 0.001, Cramer’s V = 0.08). 
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to non-respondents (χ2 = 51.52, df = 6, P ≤ 0.001, Cramer’s V = 0.14).
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their operations as they reached retirement age. A higher percent of landowners 
with the larger operations had plans to increase their land/operations compared 
to landowners with fewer acres. The desire to decrease land/operations was not 
related to the number of acres owned/operated (Figure 7).

Landowners rated the likelihood of three options for their land when they retire 
or are no longer able to run the farm/ranch on a 4-point scale (ranging from none 
to strong); about 55% of the landowners gave a strong likelihood of their family 
inheriting the land, compared to 1% giving a strong rating to selling the land 
and about 2% for protecting the land from development (Table 3). Although 
landowners overwhelmingly chose the FAMILY succession option, there were 
some minor differences based on occupation, age, and number of acres owned/
operated (Table 4). The Non-Ag landowners had a slightly lower likelihood rat-
ing for the FAMILY option and a slightly higher likelihood rating for the SELL 
and PROTECT options compared to the farmers, ranchers, and farmer/ranchers 
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Figure 3.  Percent land owned/operated, comparing respondents from the original survey to non-
respondents (χ2 = 51.52, df = 6, P ≤ 0.001, Cramer’s V = 0.14). 
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Figure 4.  Landowners’ plans for changing the size of the land/operations in the next ten years 
comparing SD, ND, and MN (χ2 = 29.27, df = 6, P < 0.001, Cramer’s V = 0.08). 
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Figure 5.  Landowners’ plans for changing the size of the land/operations in the next ten years 
analyzed by landowner occupation (χ2 = 173.86, df = 6, P < 0.001, Cramer’s V = 0.20). 
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Figure 6.  Landowners’ plans for changing the size of the land/operations in the next ten years 
analyzed by landowner age (χ2 = 647.40, df = 8, P < 0.001, Cramer’s V = 0.38). 
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Figure 4. Landowners’ plans for changing the size of the land/operations in the next 
ten years comparing SD, ND, and MN (χ2 = 29.27, df = 6, P < 0.001, Cramer’s V = 0.08).
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years analyzed by landowner occupation (χ2 = 173.86, df = 6, P < 0.001, Cramer’s V = 
0.20).
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(Table 4). The youngest age group (<35 years old) had a slightly higher likelihood 
rating for the FAMILY option compared to the older groups (Table 4). Likeli-
hood ratings for FAMILY tended to slightly increase with the number of acres 
owned/operated while the likelihood ratings for SELL and PROTECT tended 
to decrease with the number of acres owned/operated (Table 4). Hunting was 
not related to any of the three succession plans (FAMILY, P = 0.075; SELL, P = 
0.608; PROTECT, P = 0.119).

The four WVO types had statistically similar likelihood ratings for the FAM-
ILY succession option, and the pluralist and mutualist landowners had slightly 
higher likelihood ratings for the SELL option compared to utilitarian and dis-
tanced landowner types (Table 4). The mutualist and pluralists had higher likeli-
hood ratings for the PROTECT option compared to the utilitarian and distanced 
WVO types. For the LUV landowner types, the disconnected had a slightly lower 

Figure 7. Landowners’ plans for changing the size of the land/operations in the next ten 
years analyzed by acres owned/operated by landowners (χ2 = 191.57, df = 10, P < 0.001, 
Cramer’s V = 0.22).
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Figure 5.  Landowners’ plans for changing the size of the land/operations in the next ten years 
analyzed by landowner occupation (χ2 = 173.86, df = 6, P < 0.001, Cramer’s V = 0.20). 
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Figure 6.  Landowners’ plans for changing the size of the land/operations in the next ten years 
analyzed by landowner age (χ2 = 647.40, df = 8, P < 0.001, Cramer’s V = 0.38). 
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Figure 6. Landowners’ plans for changing the size of the land/operations in the next 
ten years analyzed by landowner age (χ2 = 647.40, df = 8, P < 0.001, Cramer’s V = 0.38).
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Figure 7.  Landowners’ plans for changing the size of the land/operations in the next ten years 
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likelihood rating for FAMILY succession option compared to the other three 
LUV types (Table 4). The four LUV types had statistically similar likelihood rat-
ings for the SELL option. The nature first LUV type had the highest likelihood 
rating for the PROTECT option, and the humans first LUV type had the lowest 
likelihood rating for the PROTECT option.

About 81% of the landowners reported a moderate or strong likelihood of pass-
ing on their land to family members, and this decision was not related to WVO, 
but was slightly related to LUV (Table 5). The percent of landowners selecting 
either the SELL option or the PROTECT option was low and relatively similar; 
the PROTECT option had the strongest relationship with the LUV model. For 
the WVO model, 14% of the pluralists and 16% of the mutualist gave a moder-
ate or strong likelihood rating for the PROTECT option compared to 4% for the 
utilitarians and 7% for the distanced landowners. For the LUV model, 15% of 
the nature first group gave a moderate or strong likelihood rating for the PRO-
TECT option compared to 2% for the humans first, 4% for the interconnected, 
and 6% for the disconnected.

Overall, 63% of the landowners said they would be interested in a conservation 
program that would allow their family to continue farming/ranching operations. 
Agricultural landowners were slightly more interested in a conservation program 
that would allow their family to continue farming/ranching operations compared 
to the Non-Ag landowners (Table 6). The youngest age group (<35 years old) 
was more interested in conservation programs than the older age groups, and 
interest tended to slightly increase with number of acres owned/operated (Table 
6). Hunters (68%) were more interested in a conservation program that would 
allow their family to continue farming/ranching operations compared to the non-
hunters (54%) (Table 6). Interest in a conservation program was not related to 
WVO; however, for the LUV model, the disconnected landowners were slightly 
less interested than the other three LUV types (Table 6).

DISCUSSION

There has been a long-term trend of decreasing numbers of working farms and 
ranches along with an increase in the size of farms/ranches (Ahearn and Yee 2004; 
Barrera 2018; Koerth-Baker 2016). The drivers of this trend are still active in 
today’s farmers and ranchers. Except for the farmers/ranchers nearing retirement, 
most have a desire to increase their operations. According to Barrera (2018) the 
main driver of this trend is economics; “the larger the farm, the stronger it is fi-
nancially.” For land that becomes available due to farmers dropping out and not 
having any family members available or interested in taking over the business 
there will be a lot of competition bidding for the land (Gerlock 2013). Providing 
wildlife habitat is going to get more expensive in the future (Doherty et al. 2013). 
Wildlife agencies may need to seek new funding sources and develop creative 
programs to stay competitive (Kamal et al. 2015). 

Many researchers and those involved in agricultural production view farming/
ranching as a business and a lifestyle (Kime et al. 2005; Minegishi 2019; Smith 
and Inglis 2013), and our research indicates that many farmers/ranchers would 
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like to see their business remain in the family. Due to an aging cohort of farm-
ers/ranchers about to leave the business, a significant amount of private land 
will be changing ownership in the coming decade. This could have significant 
consequences and opportunities for wildlife management. Research providing 
information on the changes in landownership and an understanding of the needs 
and desires of the current landowners as they transition to retirement and the 
new landowners who follow can aid the wildlife profession in designing effective 
wildlife habitat programs. The aging landowners may need income-generating 
land use that requires less work to maintain. Younger landowners may be more 
concerned about conservation programs affecting their ability to expand their 
operations by delaying the sale of farmland and may be more focused on profit-
ability. A successful private lands habitat program may require more flexibility 
than a small menu of specific programs can provide. It may require working col-
laboratively with each participating landowner to design unique packages to meet 
specific goals (Lute et al. 2017).

Many researchers have identified a relationship between positive environmen-
tal attitudes and values with increased participation in conservation land use 
practices and programs (Greiner et al. 2009; Henderson et al. 2014; Reimer and 
Prokopy 2014; Reimer et al. 2012; Sweikert and Gigliotti 2019a, 2019b; Thomp-
son et al. 2015). Yet, while succession planning decisions can have a significant 
impact on future landscapes, most landowners’ succession plans were not related 
to wildlife values and only marginally related to land use values. The dominant 
motivation in succession planning was family-oriented; 81% of the landowners 
reported a moderate (26%) to strong (55%) likelihood of passing their land to 
family members. 

The small proportion of landowners who indicated a moderate or strong like-
lihood of the selling (11%) or protecting (7%) succession of their farms also 
reported none or slight likelihood (5% and 2%, respectively) of passing their 
land on to family members. We speculate that many of these landowners do not 
have family members who can inherit the family farm (Capecchi 2017; Cough-
lin 2012; Gerlock 2013; Kirkpatrick 2013; McKim 2018; Potter and Lobley 
1992; Stone 2014). Based on the literature there are three factors influencing a 
decision to sell land or protect it by easements or donation to an organization: 
a) landowners’ financial situation, b) strong emotional/family ties to the land, 
and c) environmental attitudes/values (Farmer et al. 2017; Kirkpatrick 2013; 
Maybery et al. 2005; Reimer et al. 2012). Landowners with a financial need, 
weak emotional ties to the land and a utilitarian (WVO) or human first (LUV) 
orientation will lean towards selling the land, while landowners with sufficient re-
sources, strong emotional ties to the land and a mutualist (WVO) or nature first 
(LUV) orientation will lean towards protecting the land. Our research confirmed 
the relationship of succession plans for protecting the land and environmental 
values: mutualists (WVO) and nature first (LUV) landowners were significantly 
more likely to select the PROTECT succession option compared to utilitarian 
(WVO) and human first (LUV) landowners. However, only a small proportion 
of landowners gave a moderate (5%) or strong (2%) likelihood of selecting the 
PROTECT succession option.
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The traditional strategy to private lands habitat programs by state wildlife agen-
cies and NGOs has been to design a few programs with very specific guidelines, 
advertise the programs available and then wait for landowners to apply. A more 
effective approach may be to first get to know a landowner’s goals and issues 
and then work together to see if maintaining or establishing wildlife habitat can 
fit into their operations. The intent of this approach is to first communicate an 
interest in the landowners’ situation and needs. Not all landowners will have ap-
propriate land or be in a situation where wildlife habitat can fit into their opera-
tions, but relationships can be built and maybe in the future their situation will 
change. Many wildlife habitat professionals have recognized the value of having 
some flexibility in the design and implementation of conservation programs 
for private landowners. The challenge will be balancing landowners’ needs with 
achieving the best possible wildlife habitat outcome for the money and effort 
spent. Wildlife habitat programs are better suited for working with family farms 
and ranches compared to corporate farming practices, so helping to maintain 
working family lands is an important goal for wildlife agencies (Busck 2002; 
Drescher 2014; Mahoney et al. 2015; Stone 2014). There are many examples of 
wildlife habitat programs uniquely designed as an integral part of maintaining 
profitable family farms/ranches (Haufler 2104; Mortenson 2018; Northey 2019; 
Weller 2015). Wildlife and agricultural agencies need to work collaboratively to 
expand this win-win paradigm (Bentrup 2014; Mahoney et al. 2015; Raymond 
and Olive 2008; USDA no date; Willcox et al. 2012).

Note: Any use of trade, firm, or product names is for descriptive purposes only 
and does not imply endorsement by the U.S. Government. Dr. Lily A. Sweikert 
was not at USAID when the research for this paper was conducted. The views and 
opinions expressed in this paper are those of the authors and not necessarily the 
views and opinions of the United States Agency for International Development.
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Table 1. Seven possible options for landowners’ succession plan for their land when they 
retire or are no longer able to run the farm/ranch was reduced to three factors.

Succession Plan Rotated Factor Matrix

1 2 3

Plan A  0.784 -0.249 0.081
Plan B  0.511 -0.034  0.099
Plan C -0.109  0.734 -0.041
Plan D -0.126  0.825 -0.002
Plan E  0.647 -0.073  0.283
Plan F  0.223 -0.066  0.767
Plan G  0.106  0.012  0.608
Extraction Method: Principal Axis Factoring 
Rotation Method: Varimax with Kaiser Normalization à Rotation converged in 5 iterations
Factor 1 - SELL
Plan A: Sell all of the land, at one time, to a willing buyer.
Plan B: Sell off part of the land and reduce the amount of land owned.
Plan E: Sell all of the land to a person or organization that will continue with the same opera-
tions.
Factor 2 - FAMILY
Plan C: Let my family inherit the land and develop their own operations.
Plan D: Pass on the land and methods of operation to my family.
Factor 3 - PROTECT
Plan F: Sell/donate the land to an organization that will protect the land from development.
Plan G: Enroll the land in a conservation program that will prevent development.
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Table 2. Descriptions of the independent variables in the sample and sex-age weighted 
data.

Occupation Sample Sex-Age Weighted Data
Farmer 56% 53%
Rancher 11% 11%
Farmer/Rancher  9% 12%
Non-Ag. 24% 24%
Total Number 2,343 2,323
Age Groups Sample Sex-Age Weighted Data
< 35  1%  8%
35 – 44  4% 10%
45 – 54 12% 23%
55 – 64 25% 30%
65+ 58% 29%
Total Number 2,545 2,510
Acres Owned/Operated Sample Sex-Age Weighted Data
≤ 160 20% 18%
161 - 320 18% 16%
321 – 640 20% 19%
641 – 1280 18% 18%
1281 – 3840 16% 19%
> 2840  8% 10%
Total Number 2,329 2,207
Hunter Sample Sex-Age Weighted Data
Non-hunter 44% 40%
Hunter 56% 60%
Total Number 2,545 2,481
WVO Sample Sex-Age Weighted Data
Utilitarian 53% 60%
Mutualist 11% 10%
Pluralist 21% 16%
Distanced 15% 14%
Total Number 2,495 2,443
LUV Sample Sex-Age Weighted Data
Humans First 24% 28%
Nature First 29% 29%
Interconnected 26% 21%
Disconnected 21% 22%
Total Number 2,273 2,307
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Table 3. Landowners’ likelihood of three succession options (FAMILY, SELL, PROTECT) 
for their land when they retire or are no longer able to operate their farm/ranch. 

Likelihood of.... FAMILY SELL PROTECT

None  7% 61% 72%
Slight 12% 28% 21%
Moderate 26% 10%  5%
Strong 55%  1%  2%
Total Number 2,180 1,997 2,035
Mean1 2.39 0.67 0.48
Standard Deviation 0.865 0.754 0.719
95% C. I. 2.35 – 2.43 0.64 – 0.71 0.44 – 0.51

1 Likelihood scale ranges from 0 (none) to 3 (strong).

Table 4. Likelihood1 of three general succession options (family, selling, and protecting)2 
for landowners’ land after they retire or are no longer able to operate the land analyzed 
by occupation, age, acres owned/operated, WVO, and LUV.

Occupation FAMILY SELL PROTECT

Farmer 2.48a 0.64a 0.41a

Rancher 2.50a 0.59a 0.45a

Farmer/Rancher 2.44a 0.62a 0.54a

Non-Ag. 2.08b 0.83b 0.84b

ANOVA F (df ) 25.19 (3; 2037) 7.35 (3; 1877) 24.70 (3; 1914)
P - value < 0.001 < 0.001 < 0.001
Eta (η) 0.19 0.11 0.19
Age Groups FAMILY SELL PROTECT

< 35 2.72a 0.77a 0.36a

35 – 44 2.39b  0.64a,b 0.36a

45 – 54 2.29b  0.70a.b 0.53b

55 – 64 2.35b  0.70a,b 0.52b

65+ 2.42b 0.58b  0.46a,b

ANOVA F (df ) 9.22 (4; 2175) 3.03 (4; 1992) 4.10 (4; 2030)
P - value < 0.001 0.017 0.003
Eta (η) 0.13 0.08 0.09
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Acres Owned/Operated FAMILY SELL PROTECT

≤ 160  2.33a,b,c,d,f 0.84a 0.67a

161 - 320  2.28b,c 0.84a 0.65a

321 – 640  2.47a,b,c,d,e,f  0.66a,b  0.51a,c

641 – 1280  2.49d,e,f 0.51b  0.35b,c

1281 – 3840  2.58e,f 0.52b 0.26b

> 2840 2.51f 0.55b 0.27b

ANOVA F (df ) 6.44 (5; 1925) 12.76 (5; 1761) 21.91 (5; 1791)
P - value < 0.001 < 0.001 < 0.001
Eta (η) 0.13 0.19 0.24
WVO FAMILY SELL PROTECT

Utilitarian 2.41a 0.64a 0.38a

Mutualist 2.29a  0.74a,b 0.82b

Pluralist 2.45a 0.85b 0.73b

Distanced 2.30a 0.62a 0.43a

ANOVA F (df ) 2.57 (3; 2155) 7.31 (3; 1976) 35.70 (3; 2013)
P - value 0.053 < 0.001 < 0.001
Eta (η) 0.06 0.11 0.23
LUV FAMILY SELL PROTECT

Humans First 2.45a 0.70a 0.23a

Nature First 2.36a 0.72a 0.78b

Interconnected 2.53a 0.59a 0.41c

Disconnected 2.20b 0.66a 0.44c

ANOVA F (df ) 12.05 (3; 2072) 2.54 (3; 1919) 64.31 (3; 1953)
P - value < 0.001 0.055 < 0.001
Eta (η) 0.13 0.06 0.30

1 Likelihood scale ranged from 0 (none) to 3 (strong).
2 Likelihood means that share a similar superscript for each option are not significantly different.
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Table 5. Percent of landowners rating a moderate or strong (combined) likelihood of 
selecting FAMILY, SELL, and PROTECT succession options (each option rated separately) 
analyzed by WVO and LUV.1

Percent Rating Each Option (Moderate and Strong Likelihood Combined)

WVO FAMILY SELL PROTECT

Utilitarian 82% 8% 4%
Mutualist 75% 14% 16%
Pluralist 82% 21% 14%
Distanced 78% 10% 7%
Chi-square 7.29 45.92 57.14
P – value 0.063 < 0.001 < 0.001
Cramer’s V 0.06 0.15 0.17
LUV FAMILY SELL PROTECT

Human First 85% 8% 2%
Nature First 79% 15% 15%
Interconnected 84% 11% 4%
Disconnected 74% 8% 6%
Chi-square 25.02 15.46 85.28
P – value < 0.001 0.001 < 0.001
Cramer’s V 0.11 0.90 0.21

1 Analyses first reduced the likelihood responses from four to two by combining the none and 
slight responses and the moderate and strong responses before running the chi-square test. We 
report only the percent for the combined moderate + strong likelihood response; the percent for 
the none + slight response can be calculated by 100% – the percent for the moderate and strong 
responses. For example, for the Utilitarian category under FAMILY, 82% selected the moder-
ate or strong likelihood response and 100% – 82% = 18% selected the none or slight likelihood 
response, and for the Utilitarian category under SELL, 8% selected the moderate or strong likeli-
hood response and 100% – 8% = 92% selected the none or slight likelihood response, etc.
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Table 6. Proportion of landowners for each group that were interested in a conserva-
tion program that would allow their family to continue farming/ranching operations 
analyzed by occupation, age, acres owned/operated, WVO, and LUV.

Occupation Interested1 ANOVA F df P - value Eta (η)

Farmer 0.67a 7.78 3; 1364 < 0.001 0.13
Rancher  0.60a,b

Farmer/Rancher 0.71a

Non-Ag. 0.54b

Age Groups Interested1 ANOVA F df P - value Eta (η)

< 35 0.86a 9.88 4; 1473 <0.001 0.16
35 – 44 0.60b

45 – 54 0.64b

55 – 64 0.60b

65+ 0.58b

Acres Owned/Operated Interested1 ANOVA F df P - value Eta (η)

≤ 160 0.52a 4.17 5; 1357 0.001 0.12
161 - 320  0.61a,b

321 – 640  0.65a.b

641 – 1280 0.66b

1281 – 3840 0.71b

> 3840  0.63a,b

Hunter Interested ANOVA F df P - value Eta (η)

Non-Hunter 0.54 29.27 1; 1465 < 0.001 0.14
Hunter 0.68
WVO Interested1 ANOVA F df P - value Eta (η)

Utilitarian 0.62a 0.54 3; 1453 0.654 0.03
Mutualist 0.64a

Pluralist 0.67a

Distanced 0.62a

LUV Interested1 ANOVA F df P - value Eta (η)

Humans First 0.64a 7.64 3; 1397 < 0.001 0.13
Nature First 0.67a

Interconnected 0.67a

Disconnected 0.61b

1 Means that share a similar superscript for each option are not significantly different.


