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ABSTRACT 

With 74% of Missouri’s forestland controlled by over 350 thousand family forest 

owners, understanding this ownership group is critically important to ensuring the 

sustainable management of the state’s forests.  Audience segmentation techniques can 

help us to understand the diversity of this growing population, and to design effective 

communication strategies.  In this study, cluster analysis was used to construct an 

attitudinal typology of family forest owners in Missouri based upon responses to a mail 

questionnaire.  This resulted in two distinct attitudinal types of family forest owners: the 

Legacy owners, for whom the land is an important part of one’s personal and family 

identity, and the Detached owners, for whom it is not.  Members of both groups were 

further examined through semi-structured interviews.  Attitudinal type was significantly 

related to management behaviors, with the legacy-oriented owners being more active 

forest managers than owners with less interest in family legacy.  Results show that 

Legacy owners use significantly more sources of information to learn about their land, 

and are more influenced by other people when making decisions about their woodland. 



       v 

TABLE OF CONTENTS 

ACKNOWLEDGEMENTS................................................................................................ ii 

ABSTRACT....................................................................................................................... iv 

LIST OF FIGURES .......................................................................................................... vii 

LIST OF TABLES........................................................................................................... viii 

CHAPTER I.  INTRODUCTION....................................................................................... 1 

A.  Problem identification............................................................................................... 1 
B.  Purpose ...................................................................................................................... 5 
C.  Research objectives ................................................................................................... 6 

CHAPTER II.  LITERATURE REVIEW .......................................................................... 9 

A.  Landowner taxonomies ........................................................................................... 10 
B.  Landowner decision making ................................................................................... 13 
C.  Innovation diffusion and landowner adoption ........................................................ 17 
D.  Information behavior............................................................................................... 21 

CHAPTER III.  METHODOLOGY ................................................................................. 25 

A.  Study design............................................................................................................ 25 
Study area.............................................................................................................. 25 
Sampling design.................................................................................................... 29 

B.  Data collection......................................................................................................... 31 
Landowner survey................................................................................................. 31 
Landowner interviews........................................................................................... 34 

C.  Analytical methods.................................................................................................. 36 
Quantitative analysis............................................................................................. 36 
Qualitative analysis............................................................................................... 43 

CHAPTER IV.  RESULTS & DISCUSSION .................................................................. 46 

A.  Dimensions of Forest Owner Attitudes................................................................... 46 
B.  A twofold typology for forest owners in the Missouri Ozarks ............................... 60 
C.  Characteristics of Family Forest Owners ................................................................ 71 

Demographic characteristics................................................................................. 71 
Land ownership characteristics............................................................................. 74 
Management characteristics.................................................................................. 76 



       vi 

D.  Information Behaviors of Family Forest Owners ................................................... 80 
Results from interviews ........................................................................................ 86 

CHAPTER V.  CONCLUSIONS ..................................................................................... 91 

A.  Conclusions: Family Forest Owners in Missouri.................................................... 92 
B.  Theoretical Implications of the study...................................................................... 96 
C.  Practical Implications of the study .......................................................................... 98 

LITERATURE CITED ................................................................................................... 104 

APPENDIX A.  SURVEY CORRESPONDENCE........................................................ 110 

APPENDIX B.  QUESTIONNAIRE.............................................................................. 115 

APPENDIX C.  INTERVIEW SCHEDULE.................................................................. 128 

APPENDIX D.  CLUSTER ANALYSIS OUTPUT....................................................... 130 

VITA............................................................................................................................... 132 

 



       vii 

LIST OF FIGURES 

Figure 1.  The study area: the Black and St. Francis watersheds in southeastern Missouri.
........................................................................................................................... 27 

Figure 2.  The study area and locations of selected study cells. ....................................... 30 

Figure 3.  Dimensions of family forest owner relations. .................................................. 37 

Figure 4.  Scales used to measure relational dimensions of family forest owners. .......... 59 

Figure 5.  Importance of variables in differentiating each cluster from the overall sample 
of survey respondents........................................................................................ 66 

Figure 6.  Sources of information used by each type of family forest owner................... 83 

Figure 7.  Degree of influence other people have on a family forest owner’s management 
decisions, by attitudinal type. ............................................................................ 85 

Figure 8. Theoretical framework for family forest owner management planning as 
suggested by this analysis. ................................................................................ 97 

 



       viii 

LIST OF TABLES 

Table 1.  Proportions of landowner types in the eastern Ozarks of Missouri, by number of 
landowners and amount of commercial forestland owned (Trokey 1981)........ 11 

Table 2.  Outline of major thematic categories and related interview questions. ............. 36 

Table 3.  Rotated factor pattern and final communality estimates from principal 
component analysis for meaning of land........................................................... 48 

Table 4.  Rotated factor pattern and final communality estimates from principal 
component analysis for forest ownership motivations. ..................................... 52 

Table 5.  Rotated factor pattern and final communality estimates from principal 
component analysis for assessment of community life. ..................................... 55 

Table 6.  Rotated factor pattern and final communality estimates from principal 
component analysis for propensity for collaboration. ...................................... 57 

Table 7.  Attitudinal characteristics of family forest owners............................................ 61 

Table 8.  Meaning of land by owner type. ........................................................................ 65 

Table 9.  Forest ownership motivations by owner type. ................................................... 68 

Table 10.  Assessment of community life by owner type................................................. 69 

Table 11.  Propensity for collaboration by owner type..................................................... 70 

Table 12.  Demographic characteristics by attitudinal type.............................................. 72 

Table 13.  Land ownership characteristics by attitudinal type.......................................... 75 

Table 14.  Management characteristics by attitudinal type............................................... 77 

Table 15.  Management intentions by attitudinal type...................................................... 78 

Table 16.  Usefulness of information sources, as rated by family forest owners who had 
used them........................................................................................................... 84 

 
 



       1 

CHAPTER I.  INTRODUCTION 

This study was designed to explore the sociodemographic, psychological, and 

behavioral characteristics of family forest owners in the Missouri Ozarks.  There are two 

specific aims of the study.  The first aim is to explore the diversity of ways in which 

family forest owners relate to their land and to other people, and to describe how these 

orientations correspond to their sociodemographic characteristics and land management 

behaviors.  The second aim is to explore the information behaviors of family forest 

owners with respect to how they learn about forest ecosystems and natural resource 

management. 

This introductory chapter provides the basis of the study.  It is divided into three 

sections.  First, the research problem is discussed in detail.  Second, the purpose of the 

study is presented.  Finally, the chapter concludes with the research objectives of this 

dissertation. 

A.  Problem identification 

The forests of the United States are essential to the economic, social, and 

environmental well-being of the nation.  Management of this resource is complicated by 

the fact that nearly two-thirds of the forestland in the conterminous United States, about 

159 million hectares (393 million acres), is privately owned (Butler and Leatherberry 

2004a).  In addition, the way in which the structure of private forest ownership in the 

U.S. is described has changed somewhat in recent years. 
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During the past several decades, researchers have used the term nonindustrial 

private forest (NIPF) to distinguish those forests owned by private individuals and groups 

from those owned by the forest industry (and, of course, public forests).  NIPFs, also 

known as private nonindustrial forests (PNIFs), are generally defined as forests that “are 

owned by individuals and organizations that do not operate timber-processing facilities 

and therefore by definition are not considered to be in the forest industry” (Cubbage et al. 

1993).  This ownership class has therefore included individuals or groups of individuals 

who hold land in sole ownership, as corporations or partnerships, clubs, in trusts or 

Native American or Tribal corporate entities (Hodge 1996). 

In recent years, however, forest researchers and extension specialists have 

expressed dissatisfaction with this terminology (Finley et al. 2001).  The response has 

been not only a new term, but also a new category of forest owner established and 

discussed in the literature: the family forest owner.  Butler and Leatherberry (2004a) 

define family forests as including “lands that are at least 1 ac [acre] in size, 10% stocked, 

and owned by individuals, married couples, family estates and trusts, or other groups of 

individuals who are not incorporated or otherwise associated as a legal entity.”  

Essentially, the family forest category is a refinement of the NIPF category that excludes 

business owners.  Business owners include “corporations, non-family partnerships, tribal 

lands, non-governmental organizations, clubs, and other non-family groups” (Butler and 

Leatherberry 2004b). 

Forty-two percent of the forestland in the United States – some 106 million 

hectares (262 million acres) – is under the control of 10.3 million family forest owners 

(Butler and Leatherberry 2004a).  The number of family forest owners increased by 11% 
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between 1993 and 2003.  Educating and assisting these family forest owners relative to 

resource management is therefore paramount to ensuring the long-term sustainability of 

the nation’s forests.  The design of effective education and assistance programs for family 

forest owners must be grounded in a thorough understanding of these individuals and 

their management objectives.  Moreover, such an understanding can help to predict trends 

in the nation’s forest resources, and can serve as input to the appropriate management of 

public forests. 

In Missouri, where family forest owners control 74% of the forestland 

(Leatherberry 2005), understanding this segment of the population becomes all the more 

crucial.  Although studies in the 1970s examined characteristics of nonindustrial private 

forest (NIPF) owners in the Eastern Ozarks of Missouri (Lewis 1979, Fairweather 1979), 

there are many indications that significant changes have occurred in the population over 

the past two decades.  In 1993, 13% of NIPF owners in Missouri, accounting for 18% of 

the NIPF land, had acquired their land since 1980 (Birch 1996a) – and these figures have 

surely increased substantially since then.  In recent years, there has been a net increase in 

people moving to the Missouri Ozarks, many of whom are coming from the large urban 

areas of St. Louis and Kansas City (Governor’s Advisory Committee on Chip Mills 

[GACCM] 2000).  Whereas most of the early studies of NIPF owners focused on 

attitudes towards timber production, the “new”, ex-urbanite family forest owners tend to 

be more concerned with the recreation and amenity values of their land (Egan and Luloff 

2000, Jones et al. 2003).  Even in 1993, only about one thousand owners in the state, or 
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less than 0.5 percent, owned their land primarily for timber production.1  These owners 

account for four percent of the state’s total NIPF land.  In contrast, almost one-fourth of 

the private forest owners, representing more than one-fourth of the private forestland, 

owned their land primarily for recreation or aesthetic enjoyment.  Again, these figures 

have probably risen since the 1993 survey. 

Another trend in recent years is the increasing parcelization of private forests.  

Between 1978 and 1994, both the number of owners and the acreage held in small tracts 

(<100 acres) increased substantially across the nation (Birch 1996b).  Acreage held in 

tracts of 10-49 acres more than doubled during those 16 years.  In Missouri, 90% of NIPF 

owners own less than 100 acres.  In addition to ecological effects of fragmentation, such 

as its impact on biodiversity (Olff and Ritchie 2002), parcelization places increased strain 

on landowner assistance programs, which have struggled in Missouri in recent years 

(GACCM 2000).  Given the limited resources of such programs, reaching out to 

increasing numbers of family forest owners with increasingly diverse objectives demands 

novel extension tools and approaches.  Furthermore, the efficiency and effectiveness of 

extension efforts can be increased by directing appropriate information to each 

landowner.  Such efforts may in time help to offset the effects of parcelization in that 

“providing landowners with opportunities for education and assistance may offer the best 

prospects for achieving ecosystem management objectives across diverse ownerships” 

(Creighton et al. 2002). 

Another complication of increasing parcelization is that it makes it more difficult 

to diagnose trends and predict future outcomes of current resource management.  As 

                                                 
1 This figure is based on a survey question asking respondents to indicate why they own woodland by 
ranking items on a list.  Less than 0.5 percent of respondents ranked “timber production” number one, and 
another 1 percent of respondents ranked it number two (Birch 1996a). 
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stated by the Governor’s Advisory Committee on Chip Mills (2000), in order to ensure 

the long-term ecological sustainability of Missouri’s forests: 

…explicit attention ought to be given now to ensure that the ‘whole’ 
which emerges from this long-term process driven by land use decisions 
and turnover of private lands does not simply turn out to be the ‘sum of 
the parts,’ because ecological systems and processes are by their very 
nature not simply mere aggregates of parts. 
 

The report goes on to state that: 

Much more analysis needs to be conducted in order to better understand 
the implications of the complex interrelationships among landowner 
motivations, forestland turnover, and ecological and socio-economic 
sustainability of Missouri forests. 
 

The research reported herein was designed to aid in filling this information gap by 

providing a contemporary picture of family forest owners in the eastern Missouri Ozarks. 

B.  Purpose 

This study explores family forest owner diversity in the Missouri Ozarks through 

an analysis of owner attitudes, motivations, objectives and actions with respect to their 

land.  This landowner characterization was achieved through the identification and 

description of the major landowner types in the Black and St. Francis River watersheds of 

southeastern Missouri.  In addition to creating landowner profiles, the study focuses on 

factors affecting the management decisions of landowners. In particular, the relationship 

between landowner type and the knowledge and use of professional services is examined.  

The study of landowner decision making includes an analysis of the relative importance 

of different factors involved in the decision-making process.  In addition to exploring 

landowners’ management decisions, factors related to land tenure and landowner 

decisions to acquire, retain, and dispose of land are examined. 
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The general purpose of the study is to contribute to an enhanced understanding of 

family forest owners in the Missouri Ozarks and their decision-making processes, and to 

examine how these factors affect the forest ecosystems of the region.  An understanding 

of landowners and their decision-making processes will hopefully illuminate the human 

dimension of sustainable forest management in the region.  It will inform the efforts of 

resource extension personnel and resource-based groups, and contribute to the 

development of decision support tools.  It may also lead to a better understanding of the 

relationships between landowner characteristics and the rate of land ownership turnover 

and parcelization.  In addition, the ability to predict future resource conditions will 

hopefully be enhanced.  The ultimate goal of the research is to help owners of family 

forests to initiate management practices that (1) satisfy their personal goals; (2) are 

acceptable to society; and (3) are consistent with sustainable resource management.  At 

the same time, the research will contribute to the knowledge base among academics and 

resource professionals regarding the most useful extension tools and communication 

strategies for family forest owners. 

C.  Research objectives 

To accomplish the primary purpose of this study, the research focused on the 

following questions: 

� What are the principal types of family forest owners in the Missouri Ozarks, as 

defined by their relations to their land and to other people? 

� What (if any) correlations exist between various attitudes expressed by family forest 

owners?  For example, do people who are community-oriented (cf. individually- or 
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family-oriented) also think on a larger spatial scale when making land management 

decisions? 

� What are the most important factors taken into account by family forest owners when 

making management decisions? 

� How do family forest owners view the idea of natural resource management?  How 

do they get information regarding natural resource management?  Is the information 

congruent with their management objectives?  Is it easily accessible? 

� What are family forest owners’ perceptions regarding the natural resources of the 

area? 

� What communication channels exist among family forest owners, resource 

professionals, and other stakeholders? 

� Does association with groups affect family forest owner attitudes and/or management 

objectives?  If so, how? 

� What opinions are held among family forest owners regarding the professional 

assistance that is available to them? 

� Finally, given the knowledge relative to family forest owners yielded by all of the 

above, what are the implications for long-term sustainability of Missouri’s forest 

ecosystems? 

 

The remainder of this dissertation is structured as follows.  Chapter 2 provides an 

overview of the relevant literature, including previous studies related to landowner 

taxonomies, landowner decision making, the theory of innovation diffusion, and 

information behavior.  In chapter 3, the methodology used in this study is detailed.  
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Chapter 4 presents and discusses the results of this investigation.  In the final chapter, the 

conclusions of the research are described, and the chapter concludes with a discussion of 

both the theoretical and the practical implications of the study. 
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CHAPTER II.  LITERATURE REVIEW 

This chapter presents an overview of the literature relevant to the study of 

attitudes and behaviors of family forest owners in Missouri.  It begins with a description 

of the family forest owner population as reflected in the forest owner taxonomies that 

have been constructed to date, including a discussion of the methodologies used in their 

creation.  A discussion of the literature related to landowner decision making ensues.  

The third section provides a review of the theory of the diffusion of innovations, along 

with its application to the field of forestry.  The chapter concludes with an introduction to 

the concept of information behavior and its potential contribution to the body of research 

related to family forest owners.  The literature review presented herein is not an 

exhaustive examination of all studies related to family forest owners that have been 

conducted since the field emerged several decades ago.  Rather, it focuses on the specific 

topics outlined previously.  In addition, special attention is given to those studies that 

were conducted in Missouri or nearby areas.  Many of the studies referred to in this 

chapter took place prior to the recent refinement of the private forest owner categories 

and therefore examined nonindustrial private forest owners, not just family forest owners.  

For simplicity, the latter term is used here for all such studies. 
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A.  Landowner taxonomies 

Classification procedures have been applied to family forest owners in order to 

explore diversity within the population and to provide input to design more efficient 

public assistance programs.  Lewis (1979) and Kurtz and Lewis (1981) utilized Q-

methodology (Stephenson 1953, McKeown and Thomas 1988) to construct a taxonomy 

of family forest owners in the USDA Forest Service Eastern Ozarks region of Missouri, 

an area encompassing the Black/St. Francis watersheds.  Four attitudinal types were 

identified and described.  Timber agriculturalists were the landowners most oriented 

toward forest management, viewing their forest as a crop to be tended and managed just 

like any other agricultural crop.  Timber conservationists, while also interested in timber 

management, expressed greater concern for how such management activities contributed 

to the long-term sustainability of the forest resource.  Forest environmentalists placed 

strong emphasis on the preservation of the forest environment and the non-consumptive 

amenities associated with it.  The fourth type of landowner, dubbed the range pragmatist, 

was primarily concerned with cattle operations and viewed the forest basically as a place 

to let cattle graze for some forage and shade in the summer.  The reliability of this 

typology was confirmed in a repeat study conducted two years later in the same region of 

the state (Fairweather 1979).  Further research (Trokey 1981) showed that while forest 

environmentalists were the most numerous landowners in the eastern Ozarks, timber 

agriculturalists held the largest proportion of commercial forestland (Table 1). 
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In an extension of Lewis’ work, Marty (1983) described three types of family 

forest owners in north central Wisconsin.  A comparison of the Wisconsin and Missouri 

types found many similarities in general attitudes and management orientation between 

the types in the two states (Marty 1983).  Further, little difference was found between 

respective types in terms of forest management and harvesting activities, in spite of 

differences in the forest industries of the two states. 

More recently, a survey of family forest owners in Arkansas and subsequent 

cluster analysis identified four distinct groups of family forest owners: timber managers, 

resident conservationists, affluent weekenders and poor rural residents (Kluender and 

Walkingstick 2000).  The types described by Kluender and Walkingstick (2000) were 

constructed using a combination of demographic and management characteristics, and the 

groupings reflect this methodology.  In fact, four of the seven clustering factors used in 

the study were objective demographic variables (e.g., education level and household 

income), as reflected in the names of the groups.  This type of approach fails to realize 

the full potential of taxonomy construction, in that the groups are constructed using 

landowner characteristics which have no inherent relation to their past or present forest 

management activities.  The resulting taxonomy reflects objective characteristics of the 

Table 1.  Proportions of landowner types in the eastern Ozarks of Missouri, by number of 
landowners and amount of commercial forestland owned (Trokey 1981). 

 
Proportion of owners (%) Proportion of commercial forestland (%) 

Timber agriculturalist 17.3 44.2 

Timber conservationist 25.7 19.3 

Forest environmentalist 32.9 24.2 

Range pragmatist 24.0 12.5 
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individuals as opposed to subjectively-derived (i.e., attitudinal and intentional) attributes.  

In contrast, the methodology used by Lewis (1979) and Marty (1983) was based on the 

landowners’ responses to a series of statements describing a variety of forest management 

attitudes and objectives.  Although the resulting types may indeed be characterized by 

certain demographic characteristics, this is an exercise to be done after the typology is 

constructed; demographic and other objective landowner attributes should not be part of 

the psychological repertoire of attitudes, motivations and intentions from which the 

landowner types emerge.  Keeping the classification method pure in terms of a 

landowner’s forest management attitudes allows the researcher to uncover groupings 

which may not otherwise be observed, and to test hypotheses that certain demographic 

indicators are reflective of a landowner’s management intentions.  The study by Lewis 

(1979) accomplished this goal in the Eastern Ozarks region of Missouri; however, after 

over 25 years it is time to construct a new taxonomy of family forest owners in this area. 

Family forest owner typologies in other parts of the country have recently been 

undertaken for the purpose of market segmentation.  Kittredge (2004) suggests that 

market segmentation may provide a superior approach to outreach than the traditional 

research focus on describing the average family forest owner.  Market segmentation 

allows the audience to be broken down into relatively homogeneous groups, and the 

needs and desires of each group can then be ascertained.  In addition, certain segments 

can be chosen as priority targets for outreach programs.  For example, Broderick et al. 

(1996) segmented family forest owners in Connecticut based on their intentions 

concerning forest stewardship planning.  The groups consisted of those who intended to 

sell their land (sellers), those who had a stewardship plan or had protected their land 
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(planners), those who intended to develop a stewardship plan (intenders), and those who 

showed little inclination towards stewardship planning (non-intenders).  Of these groups, 

intenders and non-intenders were chosen as the priority target audiences and a marketing 

campaign was designed to help promote stewardship planning by family forest owners. 

In a similar study, Kendra and Hull (2005) used cluster analysis to segment family 

forest owners who had recently purchased forestland in rapidly growing counties in 

Virginia.  In this case, the typology was based solely on the owners’ responses to survey 

items measuring forest ownership motivations.  The resulting six types were then 

described on the basis of demographic, land ownership and management characteristics 

and labeled absentee investors, professionals, preservationists, young families, forest 

planners, and farmers.  The Kendra and Hull study serves as a very recent example of a 

typology of family forest owners for which the classification was based on purely 

psychological variables.  Unfortunately, the information behaviors of the segments were 

not described and the communication strategies recommended by the authors were 

therefore not informed by an empirical understanding of how the owners learn about their 

land. 

B.  Landowner decision making 

Decision-making theories can be broadly categorized, depending on their usage, 

into normative and descriptive models (Yoon and Hwang 1995).  Normative models have 

their roots in the disciplines of management science, statistics and economics.  Designed 

to help people make optimal decisions, these models aim to define how decisions ought 

to be made.  They achieve this by means of an assortment of axioms and guiding 

principles that a rational decision maker is expected to follow, even when making 
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complex decisions.  However, research has shown that decision making is, in practice, 

not always rational, and that decision makers will often violate the axioms and principles 

delineated by normative models (Tversky and Kahneman 1974, 1981). 

Descriptive models, in contrast, represent an attempt to describe the way 

decisions are actually made.  Developed by researchers in the behavioral sciences, 

psychology and marketing, these models are highly empirical and clinical in nature.  The 

classic work of Simon (1955), for example, described how decision makers process 

limited amounts of information and ‘satisfice’ rather than ‘maximize’ with respect to the 

optimality of a decision outcome. 

Descriptive models have also been applied to the study of the decision making of 

private landowners in the United States.  Such research has highlighted the importance of 

personal characteristics, institutional factors, and collaborative groups in landowner 

decision making. 

Studies have pointed to the importance of the landowners’ attitudes toward 

institutions in determining participation in their programs.  In a study by Kraft et al. 

(1996), farmers indicated that concerns about governmental intrusion in their farm 

management activities prevented them from participating in the USDA Water Quality 

Incentives Program.  Additionally, the study found that attitudes toward governmental 

involvement in agricultural and environmental issues, contact with the agencies involved, 

education, and tenurial status were key variables in farmer decisions to become involved 

with the program.  Raedeke et al. (1998, 2001) studied the factors affecting the decisions 

of Missouri landowners to participate in a cost-share program.  They found that 

landowner interest was positively correlated with knowledge of the program, perceived 
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efficacy of the program, and level of trust in the agencies involved.  The level of 

influence landowners felt they had over the programs of the agencies was also 

significantly related to interest in participating.  Thus, increasing the public’s sense of 

ownership of programs, along with educating landowners about the agencies involved, 

could improve landowners’ willingness to participate. 

As discussed below, Rogers’ (1995) convergence model of diffusion emphasizes 

the importance of interpersonal networks of near-peers in influencing the decision-

making process of potential adopters.  This clearly represents a second crucial factor 

influencing landowner decision making (although one that has not been given much 

attention in the family forest owner literature).  Raedeke et al. (1998) recommended the 

formation of local farmer groups in order to provide a non-governmental alternative for 

those landowners who were strongly averse to becoming involved with government 

programs.  In accordance with Rogers’ theory, the authors note that such groups would be 

effective given that many landowners accord more legitimacy to recommendations from 

other farmers than from government sources.  In addition, diffusion through groups of 

near-peers emphasizes imitation and neighborhood modeling, allowing potential adopters 

to learn the benefits of the innovation as it is applied to a situation very similar to their 

own. 

There is no doubt that decision making is also influenced by the personal 

characteristics of the decision maker; the characterization of this influence continues to 

be the focus of research.  Lindsay and Strathman (1997) pointed out the similarities that 

exist between behavior undertaken to maintain good health and behavior related to the 

conservation of natural resources.  In both cases, the decision to undertake the behavior is 
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related to two key perceptions: that negative consequences are severe and likely, and that 

the decision maker has the ability to prevent these consequences.  Hence, in the study by 

Raedeke et al. (1998), nonparticipants indicated that one of the major factors reducing 

their interest in participating was that they perceived there to be no severe problems.  In 

addition, education was found to be significantly related to perceived environmental 

conditions (Raedeke et al. 2001).  Other researchers have also shown that perceptions of 

soil erosion or water quality problems relate to the use of best management practices for 

soil and water conservation (Ervin and Ervin 1982, Buttel et al. 1990, Halstead et al. 

1990, Carlson et al. 1994).  Furthermore, Raedeke et al. (2001) found that landowners 

who thought their management activities impacted the situation exhibited a higher degree 

of interest than those who did not. 

Much of the literature related to family forest owner decision making has focused 

on monetary incentives.  Argow (1996), for example, suggests that decision making by 

family forest owners is market driven and that owners respond primarily to timber price, 

taxes, and cost sharing.  Forest economists have developed models describing harvesting 

decisions and incorporating factors such as timber price uncertainty, risk aversion, and 

amenity services (e.g., Uusivuori 2002, Koskela and Ollikainen 2001).  However, Koontz 

(2001) argues that a single decision-making theory is unlikely to apply to the increasingly 

diverse landowner population.  Instead, he suggests that analyses of landowner decision 

making must respect the reality that different landowners are motivated by different 

factors, and that even an individual owner may have different motivations depending on 

the context of the particular decision (e.g., decisions concerning different parcels of land 

or different types of activities).  The importance of context in forest owner decision 
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making is also recognized by Kurtz et al. (1984), who point out that an owner’s 

management decisions may affect the context in which future decisions are made.  For 

example, the outcome of a management decision may change the state of the resource 

about which the future decisions will be made, thereby altering the management 

opportunities available to the owner.  Forest owners may also learn from the results of 

past decisions, and apply that management experience to future decision making.  In this 

sense, the factors affecting an owner’s decision making are dynamic, and may change 

during the course of an owner’s management tenure. 

C.  Innovation diffusion and landowner adoption 

The communication of new ideas through a social system, or the diffusion of 

innovations, has been studied by scholars in many diverse disciplines throughout the past 

50 years (Rogers 1995).  According to Rogers (1995): 

Diffusion is a kind of social change, defined as the process by which 
alteration occurs in the structure and function of a social system.  When 
new ideas are invented, diffused, and are adopted or rejected, leading to 
certain consequences, social change occurs. 
 

The innovation in question need not be objectively new, but must be perceived as new by 

the individuals involved.  Moreover, until a decision to adopt or reject the idea has been 

made, it is still considered an innovation (regardless of the time that has elapsed since the 

creation of the idea).  The diffusion of an innovation is affected by the characteristics of 

the innovation itself (as perceived by the individuals involved), the communication 

channels present, and the social system in question (Rogers 1995).  Moreover, the 

decision process of each individual is made up of five steps: attaining knowledge of the 

innovation, being persuaded by external sources to adopt the innovation, deciding to 
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adopt or reject the idea, implementing this decision, and confirming the decision by 

seeking further information (Rogers 1995). 

The adoption process of a given social system is described by an S-shaped 

diffusion curve, with the number of individuals adopting increasing slowly at first, then 

rapidly, and finally leveling off (Rogers 1995).  The members of a social system can be 

classified according to their innovativeness, with innovators being the first to adopt, 

followed by early adopters, the early majority, late majority, and finally the laggards.  

Members of each of these categories generally have much in common, including personal 

characteristics, psychological orientation, communication networks, and extent of 

activity.  Although the innovators are the first to adopt, they are often perceived as 

deviant from the social system, and therefore play a limited role in diffusion.  In contrast, 

those who provide information and advice to many others, known as opinion leaders, 

conform closely to the system’s norms and are thereby accepted by their peers. 

Research in natural resources has supported the applicability of Rogers’ diffusion 

model to landowner social systems2.  Studies conducted in the 1960s found that higher 

educational and economic levels, favorable attitudes towards forestry, and frequent 

contact with change agents were positively related to adoption (Hodges and Cubbage 

1990).  Research has also indicated that the size of an owner’s tract is positively related 

to the adoption of forestry or conservation practices (Hodges and Cubbage 1990), which 

agrees with Rogers (1995).  Haymond (1988) interviewed 63 family forest owners in 

South Carolina that had been identified by local extension workers and foresters as 

opinion leaders.  Using the number of silvicultural practices applied by the landowner as 

                                                 
2 An equally important research question concerns if and how a given population of landowners may be 
configured as a social system. 
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an indicator of innovativeness, Haymond found that the latter was significantly related to 

the size of forestland ownership, confirming earlier studies.  However, age, income and 

management tenure – all hypothesized to be relevant factors – were not statistically 

significant.  Haymond also found that innovativeness was positively correlated with the 

landowner’s desire to improve the forest for uses other than timber production.  Because 

opinion leaders are exemplars of the social system in which they exist (Rogers 1995), 

studies of opinion leaders contribute to our understanding of the entire family forest 

owner population. 

A change agent is an individual who influences the decisions of others regarding 

an innovation in a direction deemed desirable by a change agency, such as a company, 

non-profit organization, or government agency (Rogers 1995).  Although both opinion 

leaders and change agents influence the adoption decisions of others, they differ in that 

opinion leaders are members of the social system and exert their influence informally, 

while change agents are professionals who represent change agencies external to the 

social system.  In the family forest owner system, agency personnel, extension workers 

and private consultants fill this role.  Although numerous studies have addressed the 

adoption decisions of landowners, few have examined the factors influencing the choices 

of the change agents themselves relative to forest management innovations (Hodges and 

Cubbage 1990).  Miner (1986) analyzed the adoption of two growth and yield computer 

programs by Midwestern foresters.  She found that adoption was positively correlated 

with the perceived innovativeness of the forester’s organization, computer availability, 

and communication channels.  Hodges and Cubbage (1990) studied the adoption behavior 

of technical assistance foresters in the southern United States, comparing those who had 
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changed their management practices in the past five years with those who had not.  The 

probability of change was related to the number of landowners assisted, and to the use of 

certain information sources: foresters outside of the respondent’s organization, and 

universities.  Interestingly, the physical size of the area managed by the foresters (via 

their work with private landowners) was not a significant factor.  Foresters who practiced 

or favored intensive management and planting were more likely to have changed their 

practices, as were those employed by public agencies.  Surprisingly, Hodges and 

Cubbage found that membership in the Society of American Foresters decreased the 

likelihood of innovation among foresters. 

Most diffusion studies have been based on a linear model of communication, in 

which information about the innovation is passed from a source to a receiver (Rogers 

1995).  Such unidirectional communication does occur in the diffusion process, as when a 

change agent seeks to persuade a client to adopt an innovation.  However, Rogers (1995) 

has suggested that the diffusion process is more complex than the linear model implies.  

Most people are influenced most heavily not by the change agent, but by the subjective 

evaluations of other individuals who are very much like themselves.  Furthermore, the 

information-sharing process among these individuals is not unidirectional, but is instead a 

two-way process of convergence (or divergence).  The diffusion of innovations is 

therefore a very social process.  Communication occurs more often, and is the most 

effective, when the participants are similar (Rogers 1995).  A change agent is by 

definition different from the potential adopters, in that the change agent is more 

technically competent.  Furthermore, potential adopters are interested in knowing the 

innovation’s advantages and disadvantages when applied to their own situation, and such 
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information is most readily available from interpersonal networks with near-peers.  When 

applied to the family forest owner social system, Rogers’ convergence model of diffusion 

implies that ideas can best be conveyed through collaborative groups of individuals that 

are relatively homophilous. 

D.  Information behavior 

One important component of decision making is the information possessed by, or 

available to, the decision maker (Higgins 1999).  Information behavior refers to a 

person’s ongoing relationship with information; it includes a person’s self-perceived 

information needs, information seeking, passive acquisition of information, information 

avoidance, and information use and transfer (Wilson 1999, Case 2002).  While active 

information seeking often occurs in the event of a looming decision, information 

behavior is ongoing and affects not only discrete decisions but also a landowner’s 

everyday relationship with the land.  Case (2002) distinguishes information behavior 

from information seeking as follows: 

Information seeking is a conscious effort to acquire information in 
response to a need or gap in your knowledge. 
Information behavior encompasses information seeking as well as the 
totality of other unintentional or passive behaviors (such as glimpsing or 
encountering information), as well as purposive behaviors that do not 
involve seeking, such as actively avoiding information. 
 

The study of information seeking generally focuses on information sources and their use.  

In emphasizing formal sources of information, such studies have often overlooked the 

sources most often used: informal sources (especially friends and family).  In contrast, 

the study of information behavior is focused not on the information itself but on the users, 

their self-perceived needs, where they go for information, and what kind of results they 

experience (Case 2002). 
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Although information behavior studies are not currently represented in the family 

forest owner literature, three types of studies are relevant and can provide some initial 

insights.  The first type, based on Rogers’ (1995) theory of innovation diffusion, was 

discussed in some detail earlier in this section.  The diffusion model is used as the basis 

for some forestry extension programs (e.g., Finley and Jacobson 2001).  However, 

forestry extension literature often focuses on the structure and function of the extension 

community and/or on diffusion through that community, rather than on the forest owners 

and their adoption or information behaviors (e.g., Miner 1986, Hodges and Cubbage 

1990, Finley and Jacobson 2001).  One exception to this is the work of Jacqueline 

Haymond, who studied the adoption behaviors of forest owners identified as opinion 

leaders by extension personnel (Haymond 1988) and the communication behavior of 

scientists, foresters, and family forest owners (Baldwin and Haymond 1994).  The latter 

study, which examined the information sources used by family forest owners in four 

southeastern states, found that over one-third of the owners received no forest 

management information.  The most commonly used source of information was other 

landowners, followed by contacts with foresters and magazines. 

The second type of study that is relevant is that which examines the relationship 

between owners’ knowledge and their management behaviors.  For example, many 

landowner studies have shown that the use of best management practices for soil and 

water conservation is related to the owner’s perceptions of soil erosion or water quality 

problems (Ervin and Ervin 1982, Buttel et al. 1990, Halstead et al. 1990, Carlson et al. 

1994). 
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The third relevant group of studies consists of those which examine factors related 

to landowner participation in government assistance programs.  As discussed above, 

these studies have shown that a landowner’s interest in a program is often related to his or 

her knowledge of the program and/or contact with the agencies involved (Kraft et al. 

1996, Raedeke et al. 1998, 2001).  In a related study, Greene and Blatner (1986) found 

that contact with a forester was an important variable in predicting whether an owner was 

a “manager” or a “non-manager”. 

In addition to the research noted above, some authors have stressed the 

importance of audience segmentation through the creation of landowner typologies (e.g., 

Kendra and Hull 2005).  Finley and Jacobson (2001) suggest that extension programs can 

effectively create their own audiences by supporting the development of landowner 

groups such as county landowner associations.  Kittredge (2004) proposes that in addition 

to audience segmentation, outreach to family forest owners can be improved by targeting 

two specific decision points: the decision to sell timber (and if so, how) and the decision 

to sell land (and if so, how).  He suggests that many family forest owners do not think 

about their forests on a daily basis and may not feel a need for active management 

planning when their management goals are primarily nonconsumptive.  With specific 

reference to the Internet as a wealth of forestry-related information, Kittredge asks why 

family forest owners do not make use of such information to its full advantage: 

Is it that families do not know where to look?  That they do not have the 
need to look to satisfy their vague owner objectives? Is the information 
available online too generic, and perhaps not applicable to their specific 
needs at a particular decision point?  Answers to these questions may 
improve effective outreach strategies to reach the evolving audience of 
family forest owners. 
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Kittredge’s questions underline the need for research examining the information behavior 

of family forest owners.  An increased awareness of the different styles of information 

behavior and their connection with an owner’s attitudes can lead to improved outreach 

and assistance for family forest owners.  
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CHAPTER III.  METHODOLOGY 

In this chapter, the methodology used in the study is described in three sections.  

The first section outlines the design of the study via a description of the study area, 

including a brief ecological history of the area, and an explanation of the sampling design 

used in the study.  Attention then turns to the methods of data collection, including a 

description of the landowner survey and the landowner interviews.  The chapter 

concludes with an overview of the analytical methods used, including both the 

quantitative and qualitative analyses. 

A.  Study design 

Study area 

The study area lies in the eastern Ozarks of southeastern Missouri.  The area is 

defined by two contiguous watersheds – the Upper Black and the Upper St. Francis 

(USGS Cataloging Units 11010007 and 08020202, respectively; Seaber et al. 1987).  The 

Upper Black watershed, which extends into Arkansas, was truncated at the point where 

the basin crosses the Ozark Escarpment and enters the Mississippi River Alluvial Basin; 

only the portion of the watershed lying in the Ozark Highlands was included in this study.  

The Upper St. Francis watershed falls entirely within the Ozark Highlands and comprises 

the balance of the study area.  The overall study area encompasses approximately 708 
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thousand hectares (1.75 million acres) and comprises major portions of Butler, Carter, 

Iron, Madison, Reynolds, St. Francois, and Wayne Counties, as well as small portions of 

Dent, Ripley, Shannon, Ste. Genevieve, and Washington Counties (Figure 1). 

Prior to Euro-American settlement, the area was dominated by forests and open 

woodlands of oak and shortleaf pine (Nigh and Schroeder 2002).  Glades, fens, 

swampland and even small prairies also occurred in parts of the study area.   There were 

no natural lakes or ponds, except for sinkhole ponds.  Fire, drought, and (to a lesser 

extent) grazing were important factors in creating and maintaining the open woodlands 

and glades.  Some fires were set by resident Native Americans who used the area 

primarily for hunting.  French settlers began surface mining with African Caribbean 

slaves at Mine la Motte around 1720.  Extensive timber cutting occurred to supply fuel to 

each smelting site, and the land in this area was heavily scarified. 

In the early nineteenth century, the study area was temporarily occupied by 

various groups of Native Americans as they traveled west (Nigh and Schroeder 2002).  

Settlement by Euro-Americans also began in earnest at this time, when immigrants 

arrived from Kentucky, Tennessee, and southern Appalachia.  Many of these settlers 

were of Scotch-Irish and English ancestries, and livelihoods were earned by farming 

small patches of cropland and using the forests and woodlands for open-range cattle and 

hog raising.  Shortly after the Civil War, deep subterranean lead mining began and, in the 

twentieth century, the area became the largest producer of lead in the world. 
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Figure 1.  The study area: the Black and St. Francis watersheds in southeastern Missouri. 
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Commercial timber harvesting began toward the end of the nineteenth century, 

peaked around the turn of the century, and came to an abrupt end when the natural supply 

was exhausted in the 1920s.  The population in the region, which had peaked during the 

timber boom, began to decline.  This population loss continued throughout most of the 

twentieth century until it was arrested and, in some areas, reversed in the latter part of the 

century. 

The activities of the past three centuries are reflected in the current condition of 

the study area.  Most of the area is now forested with dense second-growth oak and oak-

pine forest.  There is less shortleaf pine, and most of the open woodlands and glades have 

become overgrown by eastern red cedar in the absence of fire.  Efforts are underway to 

restore some of these areas through the use of prescribed fire.  Many ponds and several 

small lakes have been constructed for livestock watering, residential developments, and 

water supplies, while many fens and sinkhole ponds have been drained or otherwise 

altered.  Much of the St. Francis River has been drowned by Lake Wappapello, while 

flooding on the Black River is mitigated by Clearwater Dam and Lake. 

The modern timber industry is an important part of the local economy.  Several 

small sawmills in the study area process sawlogs, and there is also one chipping facility.  

Lead mining continues in the upper Black River basin, and many streams and soils in the 

area are thought to be contaminated from the runoff (Nigh and Schroeder 2002).  Most 

(approximately 60%) of the land in the study area is in public ownership and is managed 

by government agencies including the USDA Forest Service, the Army Corps of 

Engineers, the Missouri Department of Natural Resources and the Missouri Department 

of Conservation.  Commercial and industrial economic development is essentially limited 



       29 

to the smaller urban centers of Poplar Bluff, Farmington and Fredericktown (with 

populations of approximately 17,000, 14,000 and 4,000, respectively) that have 

developed along the US 67 corridor (a major north/south road in the area, extending from 

St. Louis in the north to Poplar Bluff on the southern edge of the study area).  The rural 

economy is based largely on livestock raising, the forest and mining industries, and a 

growing recreation and tourism sector. 

The reason these watersheds were chosen for the study is twofold.  First, the area 

is characterized by a relatively low degree of fragmentation in terms of both contiguous 

forest land cover and ownership.  Over 90 percent of the study area is forested, and it is 

part of the largest block of forest in the Ozarks and one of the largest in the Midwest 

(Nigh and Schroeder 2002).  Concurrently, the level of urbanization in the study area is 

low and is essentially confined to the Poplar Bluff, Farmington, and Fredericktown areas. 

Sampling design 

Obtaining a probability sample of family forest owners in the study area was 

complicated, as it is in all such studies, by the absence of an exhaustive list of members 

of the study population.  One solution that has been used, and which was used in this 

study, is to apply a cluster sampling approach, wherein units of land are randomly 

selected from the study area, and landowners within each unit are then identified.  With 

the aid of GIS, the study area was divided into square cells measuring 23.3 km2 (9 square 

miles), using a random start to the grid.  A total of 372 cells resulted.  Random sampling 

with rejection was then applied in order to select a sample of 15 cells (Figure 2).  Cells 

were rejected if: (1) any portion of the cell fell outside of the study area; (2) the cell was 

less than 70% forested; (3) less than 50% of the cell was in private ownership; or (4) the 
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cell was more than 25% urban.  This methodology ensured that the sample selected was 

representative of the entire watershed, while each cell also met the desired criteria. 

However, this method also had two drawbacks with respect to ensuring that each 

family forest owner had an equal probability of selection.  First, landowners near the 

outer boundaries of the study area had a lower probability of selection, as did landowners 

in or near urban areas, areas of mostly public land, or less forested areas.  Secondly, 

because the primary sampling units are geographic areas, the probability of a landowner 

being included in the sample is proportional to the amount of land she owns.  Therefore, 

landowners with smaller landholdings within the study area, as well as those in the types 

of areas mentioned above, were likely undersampled using this method. 

 

Figure 2.  The study area and locations of selected study cells. 
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In order to determine which properties fell within the sample area, ownership 

boundaries shown on plat maps were digitized in GIS.  Ownership of each parcel of land 

falling partly or entirely within the sample area was then determined through an 

examination of the property record cards (PRCs) available at the county assessors’ 

offices.  In addition to falling within the sample area, each parcel of land had to meet two 

criteria in order to be retained: (1) the ownership had to be private (i.e., 

nongovernmental) and nonindustrial; and (2) the parcel had to include at least 0.40 ha (1 

acre) of land classified as forestland (land capability class 6 or 7).  Information for each 

such parcel, including contact information for the owner, was entered into an Access 

database. 

B.  Data collection 

The study was comprised of two broad phases of data collection.  In the first 

phase, all landowners within the aforementioned randomly selected sample of 15 cells 

were surveyed in order to characterize the study population, provide a basis for the 

landowner typology, and establish a baseline for subsequent research.  Qualitative 

interviews with a select group of landowners constituted the second phase of data 

collection.  Each of these phases is described in more detail below. 

Landowner survey 

The landowner survey was administered by mail to all of the forest owners in the 

sampled cells, excluding business and industrial owners.  The original sample size was 

739 owners.  In order to encourage a high response rate, implementation of the mail 

survey followed the principles of the Tailored Design Method (Dillman 2000).  Five 

mailings were sent at approximately one-week intervals in February and March of 2004.  
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The mailings consisted of: (1) a pre-notice card, introducing the landowner to the study; 

(2) the questionnaire accompanied by a cover letter and a packet of eastern redbud 

(Cercis canadensis) seeds as an incentive to respond; (3) a thank you/reminder postcard; 

(4) a second copy of the questionnaire, accompanied by a cover letter, to all 

nonrespondents; and (5) a third copy of the questionnaire, accompanied by a cover letter, 

sent by priority U.S. mail to all nonrespondents.  All envelopes and postcards were 

addressed and stamped by hand, and all cover letters and postcards were signed in ink.  

Text of the cover letters and postcards is included as appendix A.  Mailings which 

included a questionnaire also included a postage-paid business reply envelope.  The 

mailings were addressed to all individuals named on the relevant property record card(s), 

and letters requested that the questionnaire be completed by the person responsible for 

making the majority of the decisions about the woodland. 

The 12-page questionnaire, included as appendix B, consisted primarily of close-

ended questions.  The 67 questions, in landowner-friendly language, addressed forestland 

attributes, attitudes toward land ownership and management, ownership objectives, past 

forest use and management activities, future land-use intentions, participation in 

landowner assistance programs, taxes, and basic demographic characteristics of 

landowners.  The questionnaire was explicitly divided into six sections, each comprising 

multiple questions. 

The first section consisted of 12 questions addressing land ownership and 

residency characteristics.  This was followed by a section consisting of a single, multi-

part question in which respondents were asked to rate a list of forest ownership 

motivations on a five-point scale ranging from “not important” to “very important” in 
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terms of why they owned their woodland.  The third section was the longest part of the 

questionnaire, consisting of 23 questions pertaining to land use.  Management activities 

such as timber harvesting, timber stand improvement, tree planting, and having a 

management plan were addressed in this section.  Several questions assessed the use of 

various information sources and landowner assistance programs, including why the 

respondent had or had not enrolled in such programs.  The section concluded with a 

question assessing the activities in which respondents had engaged on their land in the 

past year, and a question asking what activities they expected to engage in over the next 

five years.  The fourth section of the questionnaire consisted of four multi-part questions 

addressing meaning of land, influences of others on decision making, propensity for 

collaboration, and assessment of community life, respectively.  The fifth section 

consisted of seven brief questions related to taxes.  The questionnaire concluded with a 

section identifying respondent demographics including gender, age, education, marital 

status, and income. 

Of the 739 questionnaires mailed, 86 were undeliverable.  Another 33 were 

excluded from the final sample because survey responses revealed that these owners did 

not meet the definition of a family forest owner.  Among these, 19 respondents indicated 

they did not own forestland in the study area, nine were deceased, three indicated that the 

land was in corporate ownership, and two were excluded because they owned more than 

2000 ha (5000 ac.) of land. This resulted in 339 returned surveys from family forest 

owners, a completed sample size large enough to give estimates within five to six 

percentage points of actual population parameters with 95% confidence (Dillman 2000).  
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After adjusting for undeliverable questionnaires and ineligible respondents, the response 

rate was 54.7%. 

Landowner interviews 

Although the survey provided important information regarding characteristics and 

attitudes of the family forest owner population in the study area, surveys are by their very 

nature limited in terms of the types and amount of data that can be collected.  Intensive 

field research such as qualitative interviews can provide a useful complement to the 

strengths and weaknesses of surveys by providing measures with greater validity than do 

survey measurements (Babbie 2001).  While the purpose of the survey was to 

characterize the entire population of landowners in the study area, therefore necessitating 

a large probability sample, the purpose of the interviews was to collect richer data from a 

small subset of the population.  Since the sample size was too small to make conclusions 

statistically representative of the population, there was no advantage to the use of 

probability sampling in this context.  Moreover, purposive sampling can help to ensure 

that the entire range of landowner types is included in the sample.  Therefore, landowners 

were selected for interviews based on the knowledge of the population derived from the 

survey, and interview subjects were selected from the pool of 339 survey respondents. 

Specific selection criteria, designed to capture the diversity found within the 

population, included consideration of: (1) residence – whether the respondent’s primary 

residence was located inside or outside of the study area; (2) tenure – how many years the 

respondent had owned land in the study area; and (3) location of land – in which sample 

cell the respondent owned land.  Qualitative interviews were conducted with 25 

consenting landowners during the period of August-October, 2004. 
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Data collection was conducted by means of a semi-standardized (or 

semistructured) interview with each selected (and consenting) landowner.  In this type of 

interview, a number of predetermined questions are asked, ensuring some degree of 

standardization among subjects.  However, the interviewer is given greater freedom than 

permitted in a standardized (or structured) interview and is expected to probe far beyond 

the answers to the prepared questions (Berg 1998; U.S. EPA 2002).  A minimal interview 

schedule is used, and the interviewer adds unscheduled questions and probes as 

appropriate.  The interview schedule (see appendix C) was developed by first identifying 

the major thematic categories that needed to be addressed in order to achieve the research 

objectives, and then listing sets of questions relevant to each of the areas (Table 2).  This 

methodology for schedule development has been recommended by numerous researchers 

(see Berg 1998) and ensures that each interview includes a discussion of the main topics 

of interest.  However, the interview schedule is meant to serve as a guide rather than a 

strict protocol.  As stated by Babbie (2001, p.292): 

…the answers evoked by your initial questions should shape your 
subsequent ones.  It doesn’t work merely to ask preestablished questions 
and record the answers.  Instead, you need to ask a question, listen 
carefully to the answer, interpret its meaning for your general inquiry, and 
then frame another question either to dig into the earlier answer or to 
redirect the person’s attention to an area more relevant to your inquiry. 

Babbie also stresses the iterative nature of qualitative interview design.  Rather than 

being prepared in advance and held constant (as it is in a survey), the design of the 

qualitative interview should be continually reviewed and revised throughout the project.  

Therefore, attention was paid to questions that were especially effective or ineffective, 

and to questions that should have been asked but weren’t.  This both enriched the data 

from the interview and served as useful preparation for subsequent interviews. 
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Table 2.  Outline of major thematic categories and related interview questions. 

Land ownership, tenure, and residence 

� Tell me about your land and how you came to own it. 

� Do you live on your forest land? 

� If yes: 

o How many years have you lived here? 

o Where did you live before? 

Relationship to land/meaning of land 

� What do you like most about your land? 

� What made you decide to buy your land? 

� What do you see happening to your land in the future? 

Information behavior 

� What have you learned about forests and land management since you acquired your land? 

o How did you learn it? 

� Can you describe a time when you had a question about your land or how to manage it? 

o How did you go about finding the answer? 

Social networks 

� Do you know any other forest owners? [Probe: How do you know them?] 

 
 
 

C.  Analytical methods 

Quantitative analysis 

The survey instrument provided a basis for describing the population of family 

forest owners in the Black-St. Francis watersheds as well as for identifying subgroups of 

owners based on their relationships to their forest land and to other people.  A variety of 

sociodemographic descriptive statistics were employed to provide a description of the 

forest owner population, inferred from all survey respondents.  These statistics provide a 

better understanding of all forest owners in the study area as well as a means of 

comparing this study with other (both past and future) family forest owner studies. 
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A major focus in the analysis of survey data centered upon the creation of an 

attitudinal typology of family forest owners in the study area and the description of each 

resulting type.  This was achieved in several steps.  Ordination was first employed to 

uncover the latent psychological variables of interest from among a broader set of 

motivational and attitudinal variables embodied in selected survey items.  These variables 

were then used in a cluster analysis to create the forest owner typology.  Finally, the types 

were compared with respect to objective landowner characteristics for which measures 

were obtained in the survey instrument.  Each of these steps is described in detail in the 

following paragraphs.  All statistical analyses were performed using SPSS for Windows 

(version 12.0; SPSS, Chicago, IL). 

Construction of attitudinal scales 

The typology of forest owners was constructed by first creating a set of scales 

measuring key attitudinal/motivational variables and then sorting or clustering 

landowners on the basis of how they responded to survey items representing those 

variables.  Four dimensions of forest owner relations to their forest land and to other 

people were identified as important for this study (Figure 3).  The nature of these 

relational dimensions and the logic for their identification may be described as follows. 

 Forest Land Other People 

Attitudes & Evaluations 
Meaning of 

Land 

Assessment of 
Community 

Life 

Motivation to Act 
Forest 

Ownership 
Motivations 

Propensity for 
Collaboration 

Figure 3.  Dimensions of family forest owner relations. 
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Forest owners are a diverse group.  First of all, the forest means something to 

them.  It may be interpreted primarily as something they relate to through a variety of 

possible uses; as something that has value in itself regardless of any potential uses; as 

something that is intimately related their individual personalities, and so on.  All of these 

contribute to a key dimension of the relationship of the individual forest owner to the 

land that might be termed meaning of land. 

Closely connected to, but in certain ways distinct from, the above dimension of 

meaning are those actions that a forest owner might undertake by virtue of her ownership 

of forest land.  This reflects a motivational stance with respect to the question ‘why do 

you own forest land?’ in terms of the kinds of things this enables one to do.  This 

relational dimension is identified as forest ownership motivations. 

In addition to the land itself and their relationship to it, forest owners relate to 

other people in a variety of ways as well, whether these others be family members, 

neighbors – including other forest owners in their local area – or residents of one or more 

communities to which forest owners belong or are more remotely linked.  On an overall 

basis, the aggregate impact of forest owners in the Black-St. Francis watershed on the 

composition and health of the watershed’s forests will thus depend not only on owners’ 

relationships to the land but to other people as well.  Two additional dimensions of forest 

owner relations are relevant here (Figure 3).  How forest owners assess the community in 

which they live serves as an indicator of their inclinations to interact with other 

community members, which in the process partially determines their communication 

channels through which information potentially affecting forest management behavior 

may be obtained and/or communicated.  In addition, the fact that perceptions of 
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community life shape attitudes toward interaction and collaboration with others may also 

influence whether or not forest owners consider broader ecological and social issues 

when making management decisions about their land.  This evaluative dimension of 

forest owner relations may be termed assessment of community life. 

In addition to forest owners’ general assessments of people in their community 

(along with the indirect implications for communication and information behavior 

relative to forest management), a key dimension of how owners relate to others involves 

their explicit attitudes toward communicating and/or cooperating with others on matters 

related to their forest land.  This final relational dimension, termed propensity for 

collaboration, encompasses both owners’ attitudes toward discussing management 

decisions with other landowners as well as views on broader ecological and social 

matters which may potentially affect those attitudes.  Such matters include the spatial and 

temporal impacts of management decisions, as well as the role of regulations and 

government assistance programs. 

These four relational dimensions serve to define the ‘psychological terrain’ for the 

Missouri forest owner.  Together, they represent owners’ attitudes and evaluations, as 

well as their motivations to act, with respect to both their forest land and other people.  In 

effect, for this study, these dimensions represent key factors expected to affect an 

owner’s stewardship behavior, and thus they were chosen as the foundation of the set of 

survey items from which the forest owner typology would be derived. 

A set of multiple-item (10-16) survey questions was constructed to represent a 

variety of attributes or characteristics associated with each of the four relational 
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dimensions of forest owners (Figure 3).3  Principal component analysis (PCA) was then 

used to specify each dimension more precisely.  This procedure allows for a larger set of 

survey items (here, those comprising the survey question addressing one of the four 

dimensions of owner relations) to be reduced to a smaller set of variables, each of which 

is made up of a subset of the original items measuring the same focal motivation or 

attitude.  From that set of items, a scale for generating a single measure for that ‘latent’ 

psychological variable may be constructed.  In this sense, ordination is a useful precursor 

to cluster analysis as it reduces the dimensionality of large, complex data sets and creates 

new, uncorrelated variables (McGarigal et al. 2000).  These variables are called principal 

components.  For details of this and the following process, see Hatcher (1994). 

A separate PCA was performed for each of the four multi-item questions focusing 

on one of the four dimensions of forest owner relations.  Components with eigenvalues 

greater than one were selected using a maximum of 25 iterations.  Scree tests were also 

performed in order to ensure that the correct number of components were retained.  For 

all scales yielding more than one component, Varimax rotation with Kaiser normalization 

was used to rotate the matrix orthogonally with the maximum number of iterations for 

convergence set to 25.  Reliability analyses were performed on all scales using 

Cronbach’s alpha as a measure of internal consistency (de Vaus 2002). 

Weighted component-based scales were constructed to score each individual on 

the new variables (principal components) created above.  In this method, the selected 

survey items for each component are weighted by the rotated component loadings for that 

                                                 
3 Questions 37, 13, 40, and 39 addressed meaning of land, forest ownership motivations, assessment of 
community life, and propensity for collaboration, respectively.  See appendix B for precise question 
wording. 
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item (de Vaus 2002).  In order to adjust for missing values without the loss of too many 

cases, the mean of each set of weighted items was used, i.e., 

(3.1) 
( ) ( ) ( )

n

itemloadingitemloadingitemloading
Score

x

n

A

n

xAxA
Ax ×+×+×

=
K2211  

where 

 component on  loading items missing-non ofnumber  the

 itemon   respondentfor  code response the

component on   item of loading the

component on   respondentfor  scorecomponent  the

An

nxitem

Anloading

AxScore

x

n

A

n

Ax

=

=

=

=

 

The result of this overall process is that each of the four original multi-item (10-

16) survey questions focused on one of the four relational dimensions – meaning of land, 

forest ownership motivations, assessment of community life, and propensity for 

collaboration – is now represented by its principal components, each of which is, in turn, 

measured by a scale calculated based upon responses to the survey items associated with 

(i.e., that ‘load on’) that component; and each survey respondent is assigned a score on 

the scale (called a component score) for each of these artificial (latent) variables. 

Typology construction 

Having identified the latent variables of interest and scored each survey 

respondent on each of these new variables, the data were prepared for the clustering 

procedure.  Cluster analysis is a general term referring to a group of multivariate 

statistical methods which are widely used in the social sciences.  A major technique used 

in the construction of taxonomies, cluster analysis organizes cases into groups by 

maximizing both intragroup homogeneity and intergroup heterogeneity according to the 

variables included in the analysis (Bailey 1994).  Clustering methods are viewed as 
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objective, easily replicable ways to construct classifications, and have been widely used 

in a number of disciplines (Aldenderfer and Blashfield 1984), including the construction 

of family forest owner taxonomies.  For example, Kluender and Walkingstick (2000) 

constructed their landowner taxonomy with a K-means cluster analysis using chi-square 

distancing based on seven clustering factors. 

Numerous methods of cluster analysis are available, including hierarchical and 

partitioning procedures.  Lorr (1983) suggests that hierarchical methods are preferable for 

several reasons: (1) the success of nonhierarchical methods depends on the adequacy of 

the starting point used; (2) hierarchical methods can be used to identify the optimum 

number of clusters present based on the data itself; and (3) hierarchical methods produce 

a developmental arrangement, which is theoretically desirable.  Hierarchical methods can 

be either agglomerative (i.e., combining individual cases into clusters based on their 

similarities) or divisive (i.e., dividing the sample into clusters based on their differences).  

In addition, a number of different clustering algorithms are available, and each produces 

different types of clusters. 

In this study, hierarchical agglomerative cluster analysis was used to classify 

survey respondents based on their component scores on the scales measuring the latent 

variables associated with the four relational dimensions of forestland owners.  The 

TwoStep cluster analysis procedure with log-likelihood distancing was used (SPSS 

2005).  As the name implies, this type of cluster analysis uses an algorithm consisting of 

two distinct steps.  In the first step, the data file is summarized through the construction 

of a Cluster Features tree.  The tree consists of interconnected leaf nodes, each of which 

contains a summary of variable information about the cases contained within it.  The 
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second step of the TwoStep procedure involves the agglomerative clustering of the leaf 

nodes.  The optimal number of clusters is determined using either Schwarz’s Bayesian 

Criterion or the Akaike Information Criterion.  In this case, both measures produced the 

same result, indicating that the optimal number of clusters was two. 

Having empirically determined the clusters of family forest owners found within 

the dataset, the psychological types were described based upon the variables used to 

create them, i.e., the principal components used in the cluster analysis.  Variable 

importance charts were produced for each cluster.  These charts display the relative 

importance of each variable in defining that cluster, and are therefore a useful way of 

describing the respective owner types. 

Objective specification of types 

The final step in the typology establishment process is to describe and compare 

the types based upon objective characteristics of forest owners distinct from the 

psychological – i.e., motivational and attitudinal – variables used to create the typology.  

Types of forest owners are compared based on demographic and land ownership 

characteristics, including age, education, income, amount of land owned, length of 

tenure, and residence characteristics (resident vs. absentee, urban vs. rural).  In addition, 

the types are compared in terms of their management and information behaviors. 

Qualitative analysis 

All interviews were digitally recorded and transcribed verbatim, along with 

accompanying observations.  Identifying characteristics (e.g., names, geographic places, 

names of work places) were removed.  The transcripts were then coded using a grounded 

theory approach similar to that described by Strauss and Corbin (1990).  In this approach 
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to qualitative analysis, the textual data is analyzed using a hierarchical coding scheme 

consisting of three major types of coding: open coding, axial coding, and selective 

coding.  Each represents a higher, more abstract level of analysis than the former.  Open 

coding involves the careful examination of the text and the conceptualization of the 

discrete phenomena that it contains.  These concepts are then categorized by grouping 

concepts pertaining to the same phenomena.  Axial coding then organizes these 

categories by making connections among them, and between a category and its 

subcategories.  Selective coding, which occurs at a more abstract level of analysis, 

involves the integration of all of the categories through the selection of a core category 

and the relating of all major categories to it.  Although it is useful to distinguish these 

three types of coding, the barriers between them are artificial in practice and the three 

types do not necessarily take place in a linear sequence or even in discrete stages of the 

analysis (Strauss and Corbin 1990). 

In addition to coding, the analysis was aided by the technique of memoing.  

Memos are simply written records of the analysis that serve to preserve and organize the 

researcher’s abstract thoughts about the data (Strauss and Corbin 1990).  In the grounded 

theory methodology described by Strauss and Corbin, three types of memos are 

described.  Code notes describe the meanings of the concepts used as code labels.  

Operational notes address methodological issues.  Theoretical notes contain the 

researcher’s thoughts concerning the dimensions of concepts, the relationships among 

concepts, and any other theoretical observations relevant to the analysis.  Memoing does 

not represent a discrete stage of the analysis, but occurs throughout the process. 
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The qualitative analysis was performed using QSR NVivo, a qualitative research 

analysis computer program. 
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CHAPTER IV.  RESULTS & DISCUSSION 

This chapter presents and discusses the results of this investigation of the attitudes 

and behaviors of family forest owners in Missouri.  The chapter begins with a discussion 

of the underlying dimensions of forest owner attitudes and motivations, identified 

through principal component analyses (PCA) of selected survey items.  The forest owner 

typology is then presented, with a comparison of the types based upon the 

attitudinal/motivational constructs that were used in their creation.  The typology is then 

further specified empirically by comparing the types in terms of their demographic, land 

ownership, and management characteristics.  The chapter concludes with a look at the 

information behaviors of family forest owners, using both quantitative and qualitative 

data to explore what distinguishes different attitudinal types of owners in terms of how 

they learn about forest ecosystems and management. 

A.  Dimensions of Forest Owner Attitudes 

As discussed in the preceding chapter, family forest owners have a variety of 

attitudes embodying what their forest land means to them, as well as motivations to act 

with respect to their land.  At the same time, forest owners both evaluate the community 

in which they live and are more or less motivated to interact with others regarding 

matters involving their forest land.  When these psychological orientations toward land 

and people are integrated (Figure 3), the relations of family forest owners to their land 
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and to others may be understood in terms of four dimensions – meaning of land, forest 

ownership motivations, assessment of community life, and propensity for collaboration. 

As detailed in the preceding chapter, for each of these four relational dimensions, 

a multi-item survey question (10-16 items) was designed to tap respondents’ 

psychological ‘position’ on that dimension.  Utilizing PCA, the set of response items for 

each survey question was reduced to a smaller number of variables measuring particular 

latent psychological traits.  A separate PCA was conducted for each of the four multi-

item survey questions pertaining to the relational dimensions of forest owners.  The result 

is that each of these dimensions is defined in terms of its principal components, which in 

effect are the operative psychological variables for that dimension.  Based on survey 

responses, each forest owner respondent receives a score on each principal component (a 

component score), and respondent scores on these latent artificial variables are then used 

as a basis for the cluster analysis for constructing the forest owner typology. 

The first section of this chapter describes each of the four relational dimensions of 

forest owners in terms of their underlying or latent psychological variables (principal 

components). 

Meaning of Land 

Clearly an important determinant of a forest owner’s relationship to both the 

natural world and to other people is the significance of one’s land in his or her life.  For 

what the land means to an individual forest owner undoubtedly serves as the basis for 

whatever actions one might take with respect to it.  It may also affect how the forest 

owner interacts with others (e.g., landowners, resource professionals). 
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The PCA identified three components (latent variables) for meaning of land 

displaying eigenvalues greater than one, and the results of a scree test also suggested that 

only the first three components were meaningful.  Together, components A through C 

accounted for 62.38% of the total variance in the data.  Thirteen of the items from the 

original survey question (appendix B, question 37) were utilized in the final PCA.  All of 

these items loaded clearly onto one of the three components (Table 3).  Furthermore, the 

reliability analysis showed that all three components had satisfactory internal consistency 

(Cronbach’s alpha >0.5). 

Table 3.  Rotated factor pattern and final communality estimates from principal 
component analysis for meaning of land. 

Component 

Survey Items 

A 
Legacy values 

(α=.81) 

B 
Aesthetic-experiential 

values (α=.85) 

C 
Investment values 

(α=.58) h2 

My land is an important part of my 
family's history. 

.775 .005 -.018 .60 

I like to think of my land as a legacy that 
I will pass on to my children. 

.745 .118 .057 .57 

My land has an emotional value for me 
that is worth more than money. 

.703 .359 -.175 .65 

My land connects me to something larger 
than myself. 

.631 .448 -.043 .60 

My land has taught me a great deal about 
how nature works. 

.594 .463 .190 .60 

It would not matter to my family if I sold 
my land.a 

.551 .143 -.388 .48 

My land gives me the opportunity to 
enjoy the outdoors. 

.057 .885 -.066 .79 

I enjoy relaxing on my property and 
taking in the natural surroundings. 

.125 .866 -.116 .78 

I am sometimes in awe of the beauty of 
my land. 

.162 .683 .077 .50 

For me, taking care of my land is an 
important part of who I am. 

.438 .634 .066 .60 

My land reminds me of nature's power. .492 .608 .068 .62 
I like knowing I can sell trees if I need 
the money. 

.074 -.019 .811 .66 

I think of my land primarily as a financial 
investment. 

-.108 .053 .799 .65 

Note.  Figures in bold represent the factor assignment for each item (> .400).  The internal consistency of all scales were tested using 
Cronbach’s alpha; all achieved α > .50.  N = 293.  Communality estimates appear in column headed h2.  The communality is the 
amount of variance in responses to the survey item that is explained by the extracted components.  A value of 0.5 or higher is 
generally considered acceptable. 
a Scoring was reversed on this item. 
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The six items which loaded on component A were related to family history and 

legacy, as well as to emotional values of the land.  The two items which loaded most 

highly on this component focused on an owner’s land as an important part of family 

history (past focus) as well as a legacy to be passed on to one’s children (future focus).  

Thus the continuum of time from past to future is a defining orientation for the meaning 

of one’s forest land.  Moreover, the present reinforces this focus as well: the mutual 

appreciation of this perspective by other members of the owner’s family is acknowledged 

by the belief that it would matter to them if the owner were to sell or otherwise dispose of 

the land. 

Associated with this temporal perspective are both an emotional and a cognitive 

value recognized in the land.  The former is also contrasted with the monetary gain from 

consumptive uses of the land.  At the same time, it is acknowledged that the owner has 

learned much about the natural world from the land.  The land is in turn linked to an 

experience of connectedness to ‘something’ – i.e., an ecological and/or cosmological 

system – larger than the individual.  This theme thus takes the individual beyond oneself 

both with respect to land as part of a larger system and with respect to family, extending 

both into the past in terms of history and into the future in terms of legacy.  A high score 

on this component indicates strong familial and emotional ties to the land.  Component A 

was therefore labeled legacy values. 

Component B was made up of items related to being outdoors, enjoying and 

relaxing on the land, as well as appreciating the beauty of the land and the power of 

nature.  The two items which loaded the most highly on this component were both related 

to the experiential values of the land – i.e., that the owner actually spends time on the 
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land, enjoying simply being there.  Closely associated with this experiential element is an 

aesthetic value.  While enjoying the experience of being on the land, the owner 

appreciates the beauty of nature, and is reminded of nature’s power.  The final element of 

this component is the connection between the experiential value of the land and the 

owner’s personal identity.  Along with enjoying being on the land for its experiential and 

aesthetic values, the owner identifies stewardship – i.e., taking care of the land – as an 

important part of what defines him as a person.  In consideration of the dominant themes 

in this set of items, component B was labeled aesthetic-experiential values. 

The two items which loaded on component C were related to the financial values 

of the land.  The two statements, which both loaded highly onto the component, reflect 

slightly different aspects of investment values.  One relates to thinking of the land 

primarily as a financial investment, implying that the meaning of the land is expressed 

primarily in monetary terms for the owner.  It is not any particular substantive 

characteristic of the land – e.g., aesthetic or consumptive values – that is important here, 

but strictly its financial value in potentially contributing to a return on investment.  This 

does link up with the overall time continuum underlying this dimension, however, 

focusing on the future from a financial perspective.  In contrast, the other statement for 

this component relates to the land as a source of financial security for the owner.  It 

suggests that the owner appreciates the financial value of the land and views it as a bank 

account on which she could draw in times of need.  Although this second statement 

makes no claim to being a primary value of the land, the fact that these two items loaded 

together suggests that forest owners who value the land as a source of financial security 
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also tend to think of the land primarily as a financial resource.  Component C was 

therefore labeled investment values. 

In this light, the meaning of their land for family forest owners may be described 

in terms of three distinct values.  Legacy values refer primarily to the owner’s familial 

and emotional attachments to the land, as well as including cognitive and personal 

identity values.  Aesthetic-experiential values relate to the owner’s enjoyment of 

experiencing the land and appreciating nature’s beauty, as well as the fulfillment derived 

from acting as a steward of the land.  Finally, investment values are expressed in terms of 

financial investment as both a primary reason for ownership and as a source of financial 

security for the owner. 

Forest ownership motivations 

Closely related to, and yet distinct from, the meaning that the owner places on the 

land are one’s reasons for owning forestland, or forest ownership motivations.  This 

relational dimension is distinctive in that it refers to the owner’s motivations to act with 

respect to her land, and therefore may have a more explicit connection to stewardship 

behavior than do the other three dimensions (Figure 3). 

The PCA identified four elements of family forest owners’ forest ownership 

motivations.4  The four components accounted for 65.69% of the total variance in the 

data.  Fourteen of the items from the original survey question (appendix B, question 13) 

were utilized in the final PCA.  Twelve of the 14 items used in the analysis loaded clearly 

onto one or another of the four components, while two items loaded onto two 

                                                 
4 A high occurrence of item nonresponse in this set of items resulted in a smaller sample size (N=186) for 
this analysis than for those of the three other relational dimensions.  However, tests revealed that this 
sample did not differ significantly from the other cases used in the cluster analysis based upon component 
scores (two-sample Z tests, p > 0.05 for each) or cluster assignment (Fisher’s exact test, 2-sided p = 0.798). 
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components and were assigned to one based on criteria described below (Table 4).  Both 

of these decisions also made the most sense when the components were considered 

conceptually. 

Table 4.  Rotated factor pattern and final communality estimates from principal 
component analysis for forest ownership motivations. 

Component 

Items 

A 
Consumptive 

objectives (α=.68) 

B 
Non-consumptive 
objectives (α=.77) 

C 
Conservation 

objectives (α=.83) 

D 
Family heritage 

objectives 
(α=.80) h2 

For timber production. .787 -.068 -.005 .150 .65 
To collect firewood. .699 .036 .262 .157 .58 
As a long-term financial 
investment. 

.604 .198 -.072 .267 .48 

To pick nuts, berries, 
mushrooms, etc. 

.535 .132 .502 .017 .56 

For hunting and fishing. .535 .279 .302 -.124 .47 
For privacy. .181 .844 .056 .112 .76 
To have trees 
surrounding my 
primary or vacation 
home. 

.065 .760 .276 -.161 .68 

To enjoy scenery. -.050 .694 .340 .369 .74 
For recreation other than 
hunting and fishing. 

.249 .409 .528 .034 .51 

To learn from nature. .034 .163 .856 .206 .80 
To protect the watershed 
/provide clean water. 

.071 .072 .834 .202 .75 

To supply food and 
habitat for wildlife. 

.194 .359 .681 .028 .63 

To pass on to my 
children or other heirs. 

.157 .066 .089 .864 .78 

As part of my family 
heritage. 

.221 .027 .257 .831 .81 

Note.  Figures in bold represent the factor assignment for each item (> .400).  The internal consistency of all scales were tested using 
Cronbach’s alpha; all achieved α > .50.  N = 186.  Communality estimates appear in column headed h2.  The communality is the 
amount of variance in responses to the survey item that is explained by the extracted components.  A value of 0.5 or higher is 
generally considered acceptable. 

 
 
 
Most of the items which loaded on component A related to consumptive uses of 

the land, such as timber production, hunting, fishing, and the collection of non-timber 
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forest products.5  Long-term financial investment, the only item in the set relating to 

monetary motivations, also loaded on this component.  This suggests that forest owners 

who are interested in the consumptive uses of the forestland, such as those listed above, 

also tend to be interested in the monetary value of their land.  All types of consumption, 

moreover, from harvesting trees to picking berries, are reflected in this component.  

Component A was therefore labeled consumptive objectives. 

The four items which loaded on component B were related to enjoyment of the 

privacy, scenery, and recreational opportunities afforded by forestland that do not involve 

the ‘harvesting’ of fish or wildlife.6  Since each of these items concerns non-consumptive 

modes of relating to the land, this component was labeled non-consumptive objectives. 

A third component consisted of three items related to the protection of water 

quality and wildlife habitat, as well as learning from nature.  The latter, which was the 

highest-loading item on this component, suggests both a cognitive interest in nature and 

also the recognition that, at least to some extent, land ownership per se does not negate 

the need for increasing one’s understanding of the complex processes through which 

ecosystems function.  This in turn may involve taking into consideration the broader 

ecosystem (e.g., watershed) within which the owner’s land is situated.  The fact that these 

three items grouped together suggests that forest owners with an interest in learning from 

nature are also interested in actively conserving it via their management behavior.  This 

group of items was labeled conservation objectives.  While a key focus of such efforts 

                                                 
5 “To pick nuts, berries, mushrooms, etc.” loaded on both consumptive and conservation objectives 
(components A and C).  However, the reliability analysis showed that this item increased the internal 
consistency of component A and decreased that of component C.  Therefore, this item was placed in 
component A. 
6 “For recreation other than hunting and fishing” actually loaded more highly on component C 
(conservation objectives) than component B.  However, this item decreased the internal consistency of 
component C and increased that of component B.  Since the loading on component B was acceptable (>0.3 
[de Vaus 2002]), this item was placed in component B rather than component C. 
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would appear to be on non-consumptive land uses, consumptive uses are certainly not 

excluded. 

Finally, component D was made up of two items, both of which exhibited 

relatively high loadings.  Both of the items were related to family legacy.  As with the 

legacy values component within meaning of land (see Table 3), this component brought 

together both future-oriented and the past-oriented statements linking one’s forest land to 

broader family ties beyond a single generation.  This suggests that forest owners who feel 

a strong historical family connection to their land also tend to want to keep the land in the 

family in the future.  This component was labeled family heritage objectives. 

Assessment of community life 

In addition to forest owners’ attitudes and motivations with respect to their land, a 

key pair of relational dimensions addresses how owners relate to other people.  This 

includes both an evaluative and a motivational dimension (Figure 3).  The former was 

operationalized through a set of survey items that measured the respondents’ assessment 

of the community in which they lived.  It is important to note that these items provide a 

measure of how owners perceive their respective communities, which may or may not 

coincide with the objective characteristics of those communities. 

Using the eigenvalue-one criteria, two distinct dimensions were found with 

respect to respondents’ evaluations of the communities in which they lived.  The results 

of a scree test also suggested that only the first two components were meaningful.  

Together, these two components accounted for 62.80% of the total variance in the data.  

Seven of the items from the original survey question (appendix B, question 40) were 

utilized in the final PCA.  Six loaded clearly onto one of the two components (Table 5).  
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A seventh item loaded onto both components and was assigned to one based on criteria 

described below. 

Table 5.  Rotated factor pattern and final communality estimates from principal 
component analysis for assessment of community life. 

Component 

Items 

A 
Community support/trust 

(α=.72) 

B 
Community participation/ 

networks (α=.72) h2 

Overall, my community is a desirable place to 
live. 

.802 .058 .65 

Most people in my community can be trusted. .789 -.070 .63 
People support one another in bad times. .663 .338 .55 
When a new person moves into the community, 
people try to make them feel at home. 

.607 .388 .52 

People are expected to participate in community 
activities. 

.031 .856 .73 

People often attend meetings on various issues in 
my community. 

.112 .813 .67 

People in my community try to work together to 
get things done. 

.539 .593 .64 

Note.  Figures in bold represent the factor assignment for each item (> .400).  The internal consistency of all scales were tested using 
Cronbach’s alpha; all achieved α > .50.  N = 304.  Communality estimates appear in column headed h2.  The communality is the 
amount of variance in responses to the survey item that is explained by the extracted components.  A value of 0.5 or higher is 
generally considered acceptable. 

 
 
 
The four items loading on component A were related to trust and support among 

community members, and to the overall desirability of the community as a place to live.  

This pattern of variation in the data points to several factors as being important in 

determining the perceived desirability of a community as a place to live.  First of all, 

residents must trust one another.  This in turn should be reflected in a willingness to 

support one another in difficult times.  In addition, this kind of mindset is nurtured for 

new residents the moment they arrive.  All of these items suggest that forest owners 

perceive a key ingredient of the ‘quality of life’ in their communities is grounded in the 

overall level of community support/trust that exists among people who live there. 



       56 

Distinct from the above, the three items which loaded on component B measured 

respondents’ perspectives on the degree to which community members actively 

participated in community activities, worked together,7 and spent time together.  On this 

basis component B was labeled community participation/networks.  The fact that these 

items loaded on a different (and thus uncorrelated) component indicates that active 

involvement in community events and meetings is not necessary for a forestland owner to 

view his or her community as a desirable place to live. 

Propensity for collaboration 

A fourth dimension of relations of forest owners involves their propensity for 

collaboration with others regarding matters relevant to their forestland. 

The PCA of propensity for collaboration resulted in a three-component solution.  

These three components accounted for 56.23% of the total variance in the data.  Ten of 

the items from the original survey question (appendix B, question 39) were utilized in the 

final PCA.  All 10 items used in the analysis loaded clearly onto one of the three 

components (Table 6).  Furthermore, the reliability analysis showed that all three scales 

had good internal consistency (Cronbach’s alpha >0.6). 

                                                 
7 One statement – “People in my community try to work together to get things done” – loaded onto both 
components.  Since it loaded more highly on component B than on component A, and since that also made 
more sense conceptually, this item was placed in component B.  The reliability analysis showed that both 
scales had good internal consistency (Cronbach’s alpha >0.7). 
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The first component blends several themes.  An owner with a high score on this 

component recognizes the spatial and temporal impacts of management decisions as 

reflected in the belief that what neighbors do on their land will affect that individual (and 

vice versa), and thus landowners should not be allowed to conduct any activity on their 

land regardless of its effects.  Such potential effects extend not only across space but 

through time as well, and forest owners should realize that what they do on their land 

Table 6.  Rotated factor pattern and final communality estimates from principal 
component analysis for propensity for collaboration. 

Component 

Items 

A 
Social responsibility 

for management 
(α=.62) 

B 
Communication with 

other landowners 
(α=.74) 

C 
Interest in 

communicating 
(α=.64) h2 

Private forest owners should manage 
their woodland as they see fit.a .695 .179 -.008 .52 

Landowners should work together to 
improve the land in the study area. 

.647 .353 .134 .56 

Private land in the study area is better 
managed with the aid of regulations 
than through voluntary programs 
alone. 

.597 .350 -.364 .61 

What neighbors do on their land does 
not affect me.a .595 -.025 .241 .41 

Woodland owners in the area should 
not be expected to provide for the 
future.a 

.543 -.144 .253 .38 

I often talk with other landowners 
about plans for my woodland. 

.071 .768 .001 .59 

When I talk to other landowners about 
my woodland, I often get helpful 
information and ideas I may not have 
considered. 

.129 .762 .175 .63 

Talking with other landowners about 
plans for my woodland helps them to 
accept the decisions I make. 

.067 .745 .206 .60 

I do not have time to talk with other 
landowners about plans for my 
woodland.a 

.110 .127 .789 .65 

I am not interested in talking with 
other landowners about my 
woodland.a 

.231 .362 .696 .67 

Note.  Figures in bold represent the factor assignment for each item (> .400).  The internal consistency of all scales were tested using 
Cronbach’s alpha; all achieved α > .50.  N = 281.  Communality estimates appear in column headed h2.  The communality is the 
amount of variance in responses to the survey item that is explained by the extracted components.  A value of 0.5 or higher is 
generally considered acceptable. 
a Scoring was reversed on these items. 
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does in a real sense “provide” for the health of that land into the future.  This in effect 

serves to establish a degree of ecological and social responsibility that accompanies land 

ownership, and these owners both appreciate the value of collaborative management and 

recognize the social benefits of some regulations.  The scale was therefore labeled social 

responsibility for management.  The theme expressed herein is also consistent with the 

perspective of ecosystem management as adopted by various public land management 

agencies over the past fifteen years (Bengston 1994, Hurley et al. 2002, Kohm and 

Franklin 1997). 

The other two components within this relational dimension deal directly with a 

forest owner’s communication with other owners with respect to woodland management.  

A high score on component B, which was dubbed communication with other landowners, 

is indicative of both active communication with other landowners and an appreciation of 

the benefits of such communication.  The latter include information acquisition and 

gaining acceptance for one’s management decisions. 

The two items which loaded on component C measured the owners’ interest in 

communicating with other landowners about their forestland, as well as whether they 

were willing to allocate the time necessary to do so.  This scale was named interest in 

communicating.  The difference between components B and C is subtle yet important; a 

family forest owner may not actively communicate with other landowners (therefore 

scoring low on component B), and yet still have an interest in doing so (therefore scoring 

high on component C). 

The results of the principal component analyses are summarized in Figure 4, in 

which the four relational dimensions of forest owners are shown on the left, and their 
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principal components on the right.  The meaning that the land has for the forest owner is 

represented in terms of legacy values, aesthetic-experiential values, and investment 

values.  Forest ownership motivations can be described in terms of four uncorrelated sets 

of objectives: consumptive, non-consumptive, conservation and family heritage 

objectives.  Two key themes were found with respect to respondents’ assessment of their 

communities: community support/trust and community participation/networks.  The 

fourth relational dimension, propensity for collaboration, consisted of three distinct 

elements: social responsibility for management, communication with other landowners, 

and interest in communicating.  These twelve principal components, which together serve 

as measures of the four relational dimensions of forest owners, formed the basis for the 

construction of the forest owner typology described in the following section. 
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Figure 4.  Scales used to measure relational dimensions of family forest owners. 
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B.  A twofold typology for forest owners in the Missouri Ozarks 

In order to understand the diversity inherent in the family forest owners of 

Missouri, a typology was constructed based upon how survey respondents described their 

relationships to both their land and to other people.  This section first describes the 

attitudinal composition of the entire group of 285 forestland owner survey respondents in 

the study area.  The results of the cluster analysis are then presented, and the resulting 

typology of forest owners is introduced.  The following discussion then compares and 

contrasts the landowner types in terms of the four relational dimensions used in the 

creation of the typology. 

Family forest owners were clustered8 based upon meaning of land, forest 

ownership motivations, assessment of community life, and propensity for collaboration.  

Two distinct attitudinal types of family forest owner were found,9 with 186 (65.3%) 

respondents clustering together in a group labeled Legacy owners, and the remaining 99 

(34.7%) forming the second cluster, which was called Detached owners.  Other 

hierarchical clustering methods – specifically agglomerative clustering using average 

linkage between groups, average linkage within groups, Ward’s linkage, and complete 

linkage – were applied to the data and produced almost exactly the same classification, 

indicating that the results are largely insensitive to the choice of the clustering method.  

                                                 
8 No missing values are allowed in the TwoStep procedure; cases with missing values are deleted on a 
listwise basis.  Fifty-four (15.9%) of the 339 respondents could not be clustered due to item nonresponse, 
reducing the total effective sample size to 285. 
9 The TwoStep Cluster Analysis procedure (in SPSS) automatically determines the optimal number of 
clusters by comparing the values of a model-choice criterion across different clustering solutions.  Either 
the Bayesian Information Criterion or the Akaike Information Criterion can be specified.  In this case, both 
criteria indicated that the optimal number of clusters was two.  The values of the criteria for the first 15 
clustering solutions (up to 15 clusters) are provided in appendix D. 
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Table 7 presents attitudinal characteristics of family forest owners in terms of all survey 

respondents as well as those comprising each landowner type. 

Table 7.  Attitudinal characteristics of family forest owners. 

Overall 
(N = 285) 

Legacy owners 
(N = 186) 

Detached owners 
(N = 99) Name of scale (range of possible values)a 

Mean S.D. Mean S.D. Mean S.D. 

Meaning of land       
Aesthetic-experiential values (0.61 - 4.43) 3.12 (A) 0.47 3.31 (A) 0.31 2.77 (U) 0.50 
Legacy values (0.55 - 3.88) 2.54 (U) 0.53 2.78 (A) 0.37 2.07 (U) 0.44 
Investment values (0.80 - 4.06) 2.32 (U) 0.87 2.41 (U) 0.87 2.16 (U) 0.84 

Forest ownership motivations       
Conservation objectives (0.68 - 4.28) 2.73 (SI) 0.85 3.10 (I) 0.63 2.04 (LI) 0.77 
Non-consumptive objectives (0.41 - 4.22) 2.67 (SI) 0.66 2.85 (I) 0.49 2.32 (SI) 0.79 
Consumptive objectives (0.54 - 3.94) 1.76 (LI) 0.56 1.90 (SI) 0.53 1.48 (LI) 0.50 
Family heritage objectives (0.83 - 4.32) 3.09 (I) 1.08 3.58 (I) 0.77 2.17 (LI) 0.96 

Assessment of community life       
Community support/trust (0.61 - 4.01) 2.66 (A) 0.41 2.72 (A) 0.35 2.55 (U) 0.48 
Community participation/networks (0.59 - 4.28) 2.37 (U) 0.54 2.43 (U) 0.53 2.25 (U) 0.55 

Propensity for collaboration       
Social responsibility for management (0.54 - 3.48) 1.94 (U) 0.39 1.98 (U) 0.41 1.86 (U) 0.33 
Communication with other landowners 

(0.75 - 3.84) 
2.07 (U) 0.51 2.17 (U) 0.52 1.88 (D) 0.44 

Interest in communicating (0.70 - 3.95) 2.20 (U) 0.60 2.26 (U) 0.61 2.07 (U) 0.57 
a Component scores were calculated by weighting item responses by their corresponding component loadings (see chapter 3 for 
details).  As a result, each scale had a unique range of possible values, complicating intragroup comparison among scales.  To aid 
interpretation and comparison within individual types, the mean scores are followed in parentheses by the corresponding answer 
category from the five-point scale used in the original survey instrument.  Answer categories, from lowest to highest, were as follows.  
For meaning of land, assessment of community life, and propensity for collaboration: strongly disagree (SD), disagree (D), undecided 
(U), agree (A), and strongly agree (SA). For forest ownership motivations: not important (NI), of little importance (LI), somewhat 
important (SI), important (I), and very important (VI). 

All landowners.  When considering the sample as a whole, several points stand out as 

noteworthy.  Respondents expressed strong aesthetic-experiential values for their 

forestland.  Family heritage was clearly an important motivation for forestland ownership 

for many respondents, although there was a great deal of variance on this item.  In 

contrast, consumptive uses such as timber production were unimportant reasons for 

ownership.  Respondents reported high levels of support and trust within their 

communities. 
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On the remaining items, the overall sample mean fell within the neutral or 

undecided range.  As with any use of the mean as a descriptive statistic, however, such a 

measure could be arrived at in a variety of ways with respect to the two subgroups (i.e., 

landowner types) comprising the overall sample.  Thus, for example, an overall mean in 

the undecided range could, on the one hand, express the average of two groups with 

contrasting views (e.g., conservation objectives) or, on the other, reflect an overall 

sample whose members are ambivalent, expressing neither strong agreement nor strong 

disagreement with the item in question (e.g., social responsibility for management). 

With respect to meaning of land, the sample as a whole tended to agree with 

statements belonging to the aesthetic-experiential values component.  Legacy values were 

slightly less important overall, although most (52%) respondents expressed agreement 

with these statements.  Scores on the investment values component varied widely, with 

44% of respondents disagreeing and 38% agreeing with these statements.  In terms of 

forest ownership motivations, responses indicated that family heritage objectives were 

the most important reasons for forestland ownership.  Conservation and non-consumptive 

objectives were somewhat important, and consumptive objectives were of little 

importance for forest ownership.  When asked for their assessment of community life, 

respondents in general agreed with the statements measuring community support/trust, 

while 47% were undecided on those related to community participation/networks.  

Family forest owners’ propensity for collaboration consisted of three components: social 

responsibility for management, communication with other landowners, and interest in 

communicating.  Respondents were generally undecided on these components, with 55%, 

53%, and 41% scoring in the ‘undecided’ range for the three components, respectively. 
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Landowner types.  This overall attitudinal structure for landowners in the study area is 

arrived at through the synthesis of – or equivalently may be distinguished analytically in 

terms of – two distinct attitudinal types of family forest owner, accounting for two-thirds 

and one-third of total owners sampled, respectively.  The key distinguishing elements 

revolved around attitudinal orientations toward the idea of legacy. 

As a group, Legacy owners indicate strong attachment to their land, exhibit a 

variety of strong forest ownership motivations, and perceive high levels of support and 

trust in their communities (Table 7).  With respect to what their land means to them, 

Legacy owners indicate high levels of agreement with the aesthetic-experiential and 

legacy values, while remaining relatively neutral in terms of investment values.  This 

group of owners identifies a range of objectives as significant reasons for owning their 

forest land.  They attach a great deal of importance to family heritage, conservation, and 

non-consumptive objectives for their forest land; while consumptive objectives are only 

somewhat important to them.  When asked to describe the communities in which they 

live, Legacy owners report a great deal of support and trust among community members, 

but are generally neutral with respect to participation in community events and social 

networks.  These owners also tend to be non-committal in terms of their propensity to 

collaborate, neither strongly agreeing nor disagreeing with statements expressing interest 

in or actual communication with other landowners.  They are also mostly (55%) 

undecided regarding various broader questions related to social responsibility for 

management of private lands. 

The second broad class of forestland owners, comprising just over one-third of 

survey respondents, is in many respects the ‘mirror opposite’ of the more extensive first 



       64 

group.  Forestland owners in this group generally express neither strong attachments to 

their land nor strong objectives underlying forestland ownership.  Those in this group 

also remain neutral when assessing their community and express little interest in 

communicating with other landowners.  Overall, they manifest a much more detached 

relationship to their land and other people than do landowners in the first broad group.  

For this reason the second ownership type in the study area is labeled ‘detached owners’. 

In terms of what their land means to them, this group of owners indicated neither 

agreement nor disagreement with aesthetic-experiential, legacy, and investment values.  

Conservation objectives, consumptive objectives, and family heritage objectives all 

tended to be of little importance to Detached owners.  Non-consumptive objectives were 

rated the highest of the forest ownership motivations, but were still only ‘somewhat 

important’ to this group.  With respect to the community in which they lived, these 

owners were neutral in terms of their assessment of both community support/trust and 

community participation/networks.  Detached owners tended not to communicate with 

other landowners, and were neutral in terms of their interest in doing so.  This group also 

tended to be neutral with respect to their opinions concerning social responsibility for 

forest management. 

Clearly the most striking aspect of the typology structure that emerged from the 

cluster analysis is reflected in the two attitudinal types being almost polar opposites in 

terms of key attitudes and motivations that serve to distinguish the respective groups.  

Figure 5 highlights the psychological variables that serve to anchor this distinct 

differentiation of the two landowner types.  A more detailed comparison of the two 



       65 

groups of forest owners with respect to each of the four relational dimensions is provided 

in the following paragraphs. 

Meaning of land 

Aesthetic-experiential values differentiated the groups; nearly all (94%) of the 

Legacy owners agreed with these statements, and none of them disagreed.  In contrast, 

47% of the Detached owners were undecided on these items, and 9% disagreed (Table 8).  

Legacy owners scored slightly higher on investment values than did Detached owners, 

with members of the latter group being more likely to disagree with these statements.  

However, the mean for both groups fell within the neutral range and this variable was not 

a significant factor in defining the groups.  Legacy owners, however, did tend to agree 

with statements measuring legacy values and this index was the most significant in 

differentiating both of the clusters, with Legacy owners scoring significantly higher and 

Detached owners significantly lower than the overall mean (Figure 5). 

Table 8.  Meaning of land by owner type. 

Component score  

Strongly 
disagree 

Disagree Undecided Agree 
Strongly 

agree 

N 

Legacy values 
Legacy owners 
Detached owners 
Total 

 
0% 
4 
1 

 
2% 
25 
10 

 
27% 
55 
37 

 
52% 
15 
39 

 
19% 

1 
13 

 
186 
99 

285 

Aesthetic-experiential values 
Legacy owners 
Detached owners 
Total 

 
0 
1 
0 

 
0 
8 
3 

 
6 

47 
20 

 
68 
39 
58 

 
26 
5 

19 

 
186 
99 

285 

Investment values 
Legacy owners 
Detached owners 
Total 

 
15 
21 
17 

 
23 
34 
27 

 
22 
11 
18 

 
32 
30 
32 

 
9 
3 
7 

 
186 
99 

285 
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Figure 5.  Importance of variables in differentiating each cluster from the overall sample 
of survey respondents. 
a) the Legacy owner; b) the Detached owner. 
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Forest ownership motivations 

All four of the forest ownership motivations played an important role in 

differentiating the two types of forest owner (Figure 5).  Legacy owners scored higher 

than average on all of the forest ownership motivations.  Family heritage objectives, 

conservation objectives, and non-consumptive objectives were all important to these 

owners (Table 9).  The importance of family heritage objectives was particularly striking, 

with more than one-half (53%) of the Legacy owners scoring in the ‘very important’ 

range on this index (compared to just 6% of the Detached owners).  Consumptive 

objectives, although less important than the other three, were still somewhat important to 

this group (and more so than for the average respondent).  In direct contrast to the Legacy 

owners, the smaller Detached owner group scored significantly below average on all of 

the forest ownership motivational objectives.  Non-consumptive objectives ranked the 

highest for this group, although these were only somewhat important.  Family heritage, 

conservation, and consumptive objectives were all of little importance to this group.  The 

lack of importance assigned to any of the forest ownership motivations by this group 

indicates that either the questionnaire failed to identify the motivations that are relevant 

to this group, or that forest ownership is not important to them.  This was an important 

factor in the decision to label this group the Detached owners. 
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Table 9.  Forest ownership motivations by owner type. 

Component score  

Not 
important 

Of little 
importance 

Somewhat 
important 

Important 
Very 

important 

N 

Consumptive objectives 
Legacy owners 
Detached owners 
Total 

 
11% 
34 
19 

 
38% 
48 
41 

 
40% 
15 
32 

 
10% 

3 
8 

 
0% 
0 
0 

 
186 
99 

285 

Non-consumptive objectives 
Legacy owners 
Detached owners 
Total 

 
0 

11 
4 

 
5 

16 
9 

 
29 
38 
32 

 
64 
30 
52 

 
3 
4 
3 

 
186 
99 

285 

Conservation objectives 
Legacy owners 
Detached owners 
Total 

 
2 

20 
8 

 
5 

34 
15 

 
24 
28 
26 

 
45 
16 
35 

 
24 
1 

16 

 
186 
99 

285 

Family heritage objectives 
Legacy owners 
Detached owners 
Total 

 
2 

26 
10 

 
7 

24 
13 

 
6 

28 
14 

 
33 
15 
27 

 
53 
6 

37 

 
186 
99 

285 

Assessment of community life 

Most (71%) Legacy owners offered positive assessments regarding the level of 

trust and support within their communities, while Detached owners were slightly less 

positive in their assessments, with 48% agreeing and 42% remaining undecided on this 

component (Table 10).  Both types were largely undecided regarding matters relating to 

their participation in community events and/or social networks (46% of Legacy owners 

and 48% of Detached owners).  Neither of the types differed significantly from the 

overall mean on either of these community indices (Figure 5), and thus they did not prove 

to be important factors in delineating the groups. 
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Table 10.  Assessment of community life by owner type. 

Component score  

Strongly 
disagree 

Disagree Undecided Agree 
Strongly 

agree 

N 

Community support/trust 
Legacy owners 
Detached owners 
Total 

 
0% 
1 
0 

 
3% 
8 
5 

 
26% 
42 
32 

 
68% 
46 
60 

 
3% 
3 
3 

 
186 
99 

285 

Community participation/networks 
Legacy owners 
Detached owners 
Total 

 
3 
4 
3 

 
22 
31 
25 

 
46 
48 
47 

 
29 
17 
25 

 
1 
0 
0 

 
186 
99 

285 

 
 
 
Propensity for collaboration 

Family forest owners’ propensity for collaboration consisted of three components: 

social responsibility for management, communication with other landowners, and interest 

in communicating.  Legacy owners were largely undecided on all three of these 

components, with 55%, 52%, and 44% scoring in this range on the three components, 

respectively (Table 11).  Most (56%) Detached owners were also undecided on social 

responsibility for management.  Detached owners were slightly less interested in 

communicating with other landowners than were Legacy owners, with 49% of Detached 

owners disagreeing with these statements.  However, neither this component nor social 

responsibility for management contributed significantly to the formation of the groups 

(Figure 5).  Detached owners tended to disagree with statements measuring 

communication with other landowners, and their lower than average score on this index is 

a distinguishing feature of this group.  This suggests that the two types of forest owner 

may differ in terms of their information behaviors, with Detached owners being less 

likely to communicate with other landowners about their forestland than Legacy owners. 
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Table 11.  Propensity for collaboration by owner type. 

Component score  

Strongly 
disagree 

Disagree Undecided Agree 
Strongly 

agree 

N 

Social responsibility for management 
Legacy owners 
Detached owners 
Total 

 
3% 
2 
3 

 
19% 
33 
24 

 
55% 
56 
55 

 
22% 

9 
18 

 
1% 
0 
0 

 
186 
99 

285 

Communication with other landowners 
Legacy owners 
Detached owners 
Total 

 
5 

15 
9 

 
23 
29 
25 

 
52 
54 
53 

 
18 
2 

13 

 
2 
0 
1 

 
186 
99 

285 

Interest in communicating 
Legacy owners 
Detached owners 
Total 

 
4 
2 
4 

 
27 
48 
34 

 
44 
35 
41 

 
21 
13 
18 

 
4 
2 
3 

 
186 
99 

285 

 
 
 

To summarize, the cluster analysis identified two distinct groups of forest owners 

among survey respondents when considered in terms of how they relate to their land and 

to other people.  Two-thirds of respondents clustered together, and the remaining one-

third formed the second cluster.  The larger group was distinguished by higher than 

average scores on legacy values, family heritage objectives, aesthetic-experiential values, 

conservation objectives, non-consumptive objectives, and consumptive objectives.  This 

group placed high importance on family heritage objectives and legacy values of their 

forest land, and was therefore labeled the Legacy owners.  The smaller group was 

distinguished by lower than average scores on all of the variables mentioned above, as 

well as on communication with other landowners.  Due to the lack of importance 

attributed to any of the components of the relational dimensions by this group, it was 

labeled the Detached owners.  These two types of family forest owner are further 

described and compared in the following section. 
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C.  Characteristics of Family Forest Owners 

Demographic characteristics 

A comparison of the two attitudinal types based upon demographic characteristics 

revealed that there were many similarities between the groups.  Family forest owners in 

the two groups did not differ significantly with respect to age, gender, marital status, 

number of children, education, employment, income, or the proportions with 

urban/suburban/rural backgrounds (Table 12).  There was a significant difference in the 

proportion of landowners who identified themselves as farmers in the two groups, with 

Legacy owners much more likely to describe themselves as farmers than Detached 

owners (25% versus 10%, respectively). 

The average age of respondents was 57 years.  Most (73%) respondents were 

male, most (81%) were married or partnered, and they had an average of 2.6 children.  

The average years of education among respondents was 13.6 years, and the average 

income was $52 thousand per annum.  Nearly half (48%) of respondents were employed 

full-time, while over one-third (34%) were fully retired.  Slightly more than half (56%) of 

respondents indicated that they had lived most of their lives in rural areas; however, more 

than one-third (35%) were from suburban areas and 10% were urbanites. 
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Table 12.  Demographic characteristics by attitudinal type. 

  P-value TOTAL LEGACY 
OWNERS 

DETACHED 
OWNERS 

Number   285 186 (65.3%) 99 (34.7%) 
Age (mean years) 0.626a 57.4 57.2 58.0 
Gender (% male) 0.157b 73.4 76.2 68.0 
Marital status 

% Married/partnered 
% Widowed 
% Divorced 
% Separated 
% Single (never married) 

0.262c  
80.6 
8.8 
5.3 
0.7 
4.6 

 
81.1 
9.7 
5.9 
0.5 
2.7 

 
79.8 
7.1 
4.0 
1.0 
8.1 

Children (mean number) 0.825a 2.58 2.56 2.61 
Education (mean years) 

% Less than 12th grade 
% High school or GED 
% Some college credit 
% Vocational/technical school 
% Associate’s degree 
% Bachelor’s degree 
% Graduate degree 
% Professional degree 

0.251a 13.6 
9.9 
28.9 
19.0 
9.5 
7.0 
14.4 
8.1 
3.2 

13.5 13.8 

Employment 
% Fully retired 
% Semi-retired 
% Not currently working 
% Working part-time 
% Working full-time 

0.604c  
34.2 
10.9 
3.2 
3.9 
47.9 

 
31.9 
10.3 
3.2 
4.9 
49.7 

 
38.4 
12.1 
3.0 
2.0 
44.4 

Income (mean annual $)d 
% Less than $10,000 
% $10,000 to $19,999 
% $20,000 to $29,999 
% $30,000 to $39,999 
% $40,000 to $49,999 
% $50,000 to $59,999 
% $60,000 to $74,999 
% $75,000 to $99,999 
% More than $100,000 

0.728a 51964 
4.0 
11.1 
15.1 
10.3 
13.5 
11.1 
13.5 
9.5 
11.9 

51482 52912 

Background 
% Urban 
% Suburban 
% Rural 

0.054c  
9.9 
34.6 
55.5 

 
8.1 
31.4 
60.5 

 
13.3 
40.8 
45.9 

Farmers (%) 0.003b 19.9 25.0 10.2 
a P-value is for two-sample Z test, P < 0.05 indicates significant difference between groups 
b P-value is for Fisher’s Exact Test (2-sided), P < 0.05 indicates significant difference between groups 
c P-value is for Pearson Chi-Square (2-sided), P < 0.05 indicates significant difference between groups 
d Based on midpoints of a categorical scale to compare segments.  The largest income category was unbounded (>$100,000), thus the 
midpoint was estimated at $110,000. 

 
 
 

As expected, survey respondents tended to be older than the general adult 

population of Missouri.  Nearly one-third (31.3%) of survey respondents were over 65 

years of age, and 11.3% were over 75 years old.  These proportions are much higher than 

those for adult (over age 18) Missourians, of whom 18.1% are over age 65 and 8.6% are 
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over 75 (US Bureau of the Census 2000).  This result is not surprising, considering that 

the acquisition of land generally does not occur in early adulthood.  However, the average 

age of survey respondents (57 years) was slightly lower than that of family forest owners 

in the Northern United States, which – according to the 2003 National Woodland Owner 

Survey (NWOS) – was 60 years (Butler and Leatherberry 2004a).  The amount of family 

forest land controlled by older owners is also less in the study area than in the nation as a 

whole.  The NWOS indicates that 44% of the nation’s family forest land is controlled by 

owners aged 65 years or older, and 20% is owned by people over age 75.  Corresponding 

figures from the Black-St. Francis watersheds are 37% and 12%, respectively. 

Nevertheless, a large proportion of the family forest land in the study area is 

controlled by owners over the age of 65.  This portends a large amount of forest land 

transfer in the near future, and may explain the importance of family legacy values to 

these owners.  At the same time, Legacy owners as a group were no older than Detached 

owners.  This suggests that the concern for family legacy is not dependent on the age of 

the forest owner; younger owners may be just as concerned about family legacy as older 

owners.  Ultimately, the timing and method of disposal of the forest land, along with the 

personal goals of the new owners, will determine future trends in parcelization, 

fragmentation, and sustainable forest management.  Land use intentions of survey 

respondents are discussed below in the section entitled Management characteristics. 

Although the majority (80.1%) of survey respondents did not perceive themselves 

as farmers, those who did were significantly more likely to belong to the Legacy owners 

group than to the Detached owners group.  In fact, 82.1% of the farmers who were 

clustered fell into the Legacy group, a result which makes intuitive sense.  Farmers are, 
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by definition, actively engaged in land management.  It is therefore logical that they 

should comprise part of the group that expresses stronger forest ownership motivations 

and for whom the land has greater meaning.  Farmers can also be expected to belong to a 

network of other farmers, thereby facilitating communication with other landowners – 

something that Detached owners are less likely to do.  These findings are in agreement 

with previous studies that have examined farmers in the family forest owner population.  

A comparison of farmers and non-farmers who owned forest land in southern Michigan 

(Erickson et al. 2002) found that farmers were motivated by aesthetic, environmental, and 

economic factors to retain forest on their land.  Kendra and Hull (2005), who constructed 

a typology of new forest owners in Virginia, found that the group with the most interest 

in farming scored highly on a variety of motivations for purchasing forest land.  Greene 

and Blatner (1986) found that farming was a determinant of active forest management 

among forest owners in the Ozark-Ouachita region of Arkansas (an area which nearly 

borders the Black-St. Francis watersheds).  All of these studies corroborate the findings 

presented here, which suggest that farmers are engaged forest owners who value their 

land for a variety of reasons, including – but not limited to – consumptive uses.  Farmers 

also tend to own more land than non-farmers: although they represented only 19.7% of 

respondents, farmers owned 44.9% of the land owned by survey respondents.  In terms of 

their age, farmers did not differ significantly from non-farmers, with mean ages of 56.5 

and 57.5 years, respectively (two-sample Z test, p = 0.623, N = 272). 

Land ownership characteristics 

A comparison of the two attitudinal types based upon land ownership 

characteristics revealed no significant differences between the groups.  Family forest 
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owners in the two groups did not differ significantly with respect to acquisition method, 

length of tenure, size of land holdings, residence status, or location of the forestland 

(Table 13). 

Table 13.  Land ownership characteristics by attitudinal type. 

  P-value TOTAL LEGACY 
OWNERS 

DETACHED 
OWNERS 

Number   285 186 (65.3%) 99 (34.7%) 
Land holdings 

Hectares 
Parcels 
Own land outside study area (%) 

 
0.734a 
0.205a 
0.196b 

 
75.08 
2.16 
36.1 

 
72.83 
1.92 
33.3 

 
79.39 
2.55 
41.4 

Tenure (yr) 0.836a 19.01 18.86 19.30 
Residence 

Absentee owners (%) 
Distance (km)d 

 
0.796b 
0.732a 

 
38.2 
186.5 

 
37.5 
189.4 

 
39.6 
181.7 

Acquisition method (%) 
Purchase 
Inheritance 
Gift 

0.773c  
82.2 
14.9 
2.9 

 
81.2 
15.5 
3.3 

 
84.2 
13.7 
2.1 

Location (% by sample cell) 
21 
41 
82 
114 
152 
188 
190 
214 
215 
244 
268 
272 
308 
330 
339 
190 and 268 
214 and 339 

0.140c  
8.8 
9.5 
3.9 
7.7 
3.5 
5.6 
6.0 
5.3 
3.9 
7.0 
6.0 
2.1 
8.4 
9.1 
12.6 
0.4 
0.4 

 
10.8 
11.3 
3.8 
7.0 
3.2 
6.5 
8.1 
6.5 
4.3 
5.4 
5.4 
1.1 
7.5 
8.6 
10.8 
0.0 
0.0 

 
5.1 
6.1 
4.0 
9.1 
4.0 
4.0 
2.0 
3.0 
3.0 
10.1 
7.1 
4.0 
10.1 
10.1 
16.2 
1.0 
1.0 

a P-value is for two-sample Z test, P < 0.05 indicates significant difference between groups 
b P-value is for Fisher’s Exact Test (2-sided), P < 0.05 indicates significant difference between groups 
c P-value is for Pearson Chi-Square (2-sided), P < 0.05 indicates significant difference between groups 
d Based on midpoints of a categorical scale to compare segments.  The largest distance category was unbounded (>322 km), thus the 
midpoint was estimated at 364 km. 

 
 
 

The majority (82%) of respondents had acquired most of their land through 

purchase.  Respondents owned an average of 75 ha (185 acres) of land in the study area, 

in an average of two separate parcels; however, both of these figures are somewhat 
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misleading due to a small number of larger landholders.  In fact, most respondents (60%) 

owned less than 40 ha (99 acres) of land and most (65%) owned a single parcel within the 

study area.  More than one-third (36%) owned additional land outside of the study area.  

Almost 62% of respondents indicated that their primary residence was in the study area.  

Those who did not live in the study area lived an average of 187 km (116 miles) from 

their forestland; 17% reported living more than 322 km (200 miles) from their land.  An 

analysis of the zip codes provided by the respondents in response to a survey question 

revealed that one-fourth (25%) of the absentee owners lived in St. Louis and one-half 

(51%) lived elsewhere in Missouri.  The remaining one-fourth (25%) of absentee 

respondents reported zip codes from fifteen other states. 

Respondents had owned their forestland an average of 19 years.  More than one-

third (35%) had acquired the majority of their land within the past ten years, while an 

equal number (36%) had owned for more than twenty years.  Each sample cell accounted 

for between 2.1 and 12.6 percent of respondents (this range is not surprising considering 

that the number of family forest owners in each sample cell varied), and two respondents 

owned forestland in more than one sample cell. 

 

Management characteristics 

Despite the demographic and land ownership similarities, the two attitudinal types 

differed significantly with respect to management behavior and intentions.  Legacy 

owners were significantly more likely to have harvested trees, conducted timber stand 

improvement (TSI), and planted trees on their property than were Detached owners 

(Table 14).  They were also much more likely to describe themselves as managers.  The 
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importance of generating income from their forestland was ranked higher by Legacy 

owners than Detached owners; however, it was not considered an important objective by 

owners in either group.  Overall, nearly three-quarters (72.5%, N = 327) of survey 

respondents indicated that making money from their woodland was either “not 

important” or “of little importance”. 

Table 14.  Management characteristics by attitudinal type. 

  
P-value TOTAL 

LEGACY 
OWNERS 

DETACHED 
OWNERS 

Past harvesting experience (%) (N = 284) 0.003a 48.9 55.7 36.4 
Past TSI experience (%) (N = 282) 0.000a 22.3 28.8 10.2 
Past tree-planting experience (%) (N = 280) 0.003a 40.0 46.4 28.3 
Self-perceived managers (N = 284) 

% Yes 
% No 
% Don’t know 

0.000b  
65.5 
21.8 
12.7 

 
75.8 
14.0 
10.2 

 
45.9 
36.7 
17.3 

Have a written management plan (%) (N = 
283) 

0.170a 3.2 4.3 1.0 

Importance of generating income from 
woodland (N = 281) c 0.019d 1.90 2.02 1.70 

a P-value is for Fisher’s Exact Test (2-sided) 
b P-value is for Pearson Chi-Square (2-sided) 
c Mean of a five-point scale (1 = not important, 5 = very important) 
d P-value is for two-sample Z test 

 
 
 

The future management intentions of the two groups revealed the same trends as 

seen in their past behaviors (Table 15).  Legacy owners were more likely to have plans to 

conduct TSI, collect firewood, pick nuts, mushrooms and berries, plant trees, build ponds 

or drainage ditches, and to build a home or other structure.  They were also more likely to 

see themselves communicating with other landowners about land-use decisions, and 

allowing others access to their land for recreation. 
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Table 15.  Management intentions by attitudinal type. 

  
P-value TOTAL (N) 

LEGACY 
OWNERS (N) 

DETACHED 
OWNERS (N) 

Timber stand improvement 0.000 2.09 (266) 2.35 (172) 1.62 (94) 
Collect firewood 0.000 2.73 (278) 3.00 (181) 2.24 (97) 
Pick nuts, mushrooms, berries, etc. 0.000 2.54 (274) 2.74 (178) 2.18 (96) 
Cut sawlogs 0.061 1.69 (270) 1.77 (175) 1.53 (95) 
Cut pulpwood 0.344 1.21 (261) 1.23 (166) 1.17 (95) 
Communicate with other landowners about 

land-use decisions 
0.000 1.82 (266) 2.02 (171) 1.47 (95) 

Allow others access for recreation 0.044 1.97 (271) 2.07 (174) 1.77 (97) 
Graze livestock in the woodland 0.055 1.97 (274) 2.07 (175) 1.79 (99) 
Build a pond or drainage ditch 0.002 2.04 (271) 2.20 (175) 1.76 (96) 
Build home or other structure 0.001 2.28 (273) 2.46 (174) 1.96 (99) 
Donate all or part to a land trust 0.301 1.16 (265) 1.18 (169) 1.11 (96) 
Enroll in a conservation easement 0.258 1.36 (267) 1.39 (169) 1.30 (98) 
Lease all or part of the woodland 0.169 1.18 (270) 1.14 (173) 1.24 (97) 
Sell all or part of the woodland 0.000 1.40 (270) 1.27 (173) 1.63 (97) 
Transfer all or part of it to heirs 0.000 2.25 (276) 2.47 (179) 1.86 (97) 
Divide into lots for development 0.845 1.16 (273) 1.17 (175) 1.15 (98) 
Buy more woodland 0.000 2.05 (277) 2.25 (179) 1.69 (98) 
Convert all or part of it to other uses 0.164 1.51 (273) 1.56 (175) 1.42 (98) 
Participate in a cost-share program 0.374 1.42 (261) 1.45 (168) 1.37 (93) 
Manage as per my management plan 0.000 2.02 (254) 2.25 (162) 1.63 (92) 
Plant trees 0.000 2.30 (276) 2.56 (179) 1.82 (97) 
Let the land take care of itself 0.008 2.89 (273) 2.76 (179) 3.13 (94) 
Respondents were asked if they would engage in each of these management actions within the next five years.  Responses were given 
on a four-point scale: 1 = very unlikely, 2 = somewhat unlikely, 3 = somewhat likely, 4 = very likely.  “Not applicable” was also a 
response category; these responses were treated as missing values (pairwise deletion was used).  P-values are from two-sample Z 
tests for difference between types. 

Of particular interest with respect to future trends in land parcelization and forest 

fragmentation are the land transfer intentions of forest owners.  The vast majority of 

survey respondents indicated that they were ‘very unlikely’ to lease any of their forest 

land (87.8%), or to divide any of it into lots for development (89.0%) within the next five 

years.  Most owners also indicated that they were very unlikely to donate to a land trust 

(89.8%) or enroll in a conservation easement (73.8%).  These options were equally 

unpopular among both Legacy and Detached owners (Table 15). 

Differences between types were significant, however, with respect to buying more 

forest land, selling forest land, and transferring forest land to heirs.  Legacy owners were 

more likely to have plans to buy additional forest land; 44.7% of them indicated they 
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might do so within the next five years, compared to just 23.4% of Detached owners.  

Conversely, Detached owners were more likely to plan on selling forest land within the 

next five years, with 22.7% of them either ‘somewhat likely’ or ‘very likely’ to do so, 

compared to just 8.6% of Legacy owners.  In fact, the vast majority (83.8%) of Legacy 

owners indicated that they were very unlikely to sell any of their forest land in the next 

five years.  Many Legacy owners (53.1%), however, had plans to transfer forest land to 

their heirs within this short time frame.  Detached owners were much less likely to have 

such intentions (29.9%).  It would be interesting to compare these intentions for the 

immediate future (i.e., the next five years) with those for the long-term; however, no such 

question was included in the questionnaire.  It would be expected, for example, that the 

proportion of Legacy owners with plans to transfer their land to their heirs would increase 

substantially if this time frame was extended. 

Legacy owners had significantly stronger intentions of managing according to 

their management plans, while Detached owners were more likely to let the land take 

care of itself.  However, there was no significant difference between the groups with 

respect to the proportion of owners in each group who had a written management plan for 

their land, with just 3% of respondents indicating that they had such a document.  The 

management intentions that showed no significant differences between the groups were 

also generally those that were the least popular among respondents.  Family forest owners 

indicated that they were very unlikely to cut pulpwood, participate in a cost-share 

program, enroll in a conservation easement, donate to a land trust, lease woodland, or 

divide their woodland into lots for development.  They were also, on average, somewhat 

unlikely to cut sawlogs, graze livestock, or convert their woodland to other uses within 
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the next five years.  Only 22% of respondents indicated that they were likely to cut 

sawlogs from their woodland within the next five years.10 

These results help to validate the profiles of the two owner types, as well as to 

establish a connection between the relational dimensions used to construct the typology 

and the behaviors (and behavioral intentions) of the owners with respect to their forest 

land.  Legacy owners, who demonstrate both emotional and familial attachments to their 

forest land, tend to have no intentions of selling any of that land, at least in the near 

future; in fact, they are quite likely to want to buy more of it.  They are also likely to pass 

at least some of their land on to their heirs in the near future.  These owners tend to be 

active land managers, indicating both more experience with various activities and greater 

intentions to conduct such activities in the near future.  In contrast, those owners who 

lack such strong attachments to their land – the Detached owners – are less likely to be 

active managers of their forest land.  Members of this group are also more likely to 

envision themselves selling forest land and less likely to have plans to transfer any such 

land to their heirs or to buy more forest land. 

D.  Information Behaviors of Family Forest Owners 

Previous research has examined the connection between knowledge and 

management behavior (e.g., Egan and Jones 1993), program participation (e.g., Nagubadi 

et al. 1996), and adoption/diffusion (e.g., West et al. 1988) in the forest owner 

population.  However, studies examining the information behavior of the owners are 

virtually nonexistent in the literature.  Information behavior refers to a person’s ongoing 

                                                 
10 This is most likely an underestimate of the number of owners who will harvest at any point in the future, 
since most owners who do harvest will not do so every five years. 
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relationship with information; it includes a person’s self-perceived information needs, 

information seeking, passive acquisition of information, information avoidance, and 

information use and transfer (Wilson 1999, Case 2002).  While active information 

seeking often occurs in the event of a looming decision, information behavior is ongoing 

and affects not only discrete decisions but also a landowner’s everyday relationship with 

the land.  One objective of this study was to describe the information behavior of family 

forest owners with regard to how they learn about forest ecosystems and natural resource 

management. 

Results show that family forest owners who identify strongly with their land also 

tend to draw on a greater variety of information sources to learn about their forest (Figure 

6).  Legacy owners use significantly more sources of information to learn about their land 

than do Detached owners (two-sample Z test, p = 0.000).  The top three sources of 

information for both groups were: books or magazines; the Missouri Department of 

Conservation; and friends, relatives, or neighbors.  Eight sources of information were 

used by significantly more Legacy owners than Detached owners (Fisher’s exact test, 

two-tailed, p < 0.05): books or magazines; friends, relatives, or neighbors; Soil and Water 

Conservation Districts; logging contractors; TV, radio, or newspapers; internet websites; 

farm suppliers or tree nurseries; and county extension educators.  However, the overall 

use of information sources was low, with well over one-third (39%) of respondents 

indicating that they had never used any of the 16 information sources listed.  This result 

is strikingly similar to that of Baldwin and Haymond (1994), who found that over one-

third of family forest owners in the southeastern United States reported using none of the 

forest management information sources listed in their questionnaire. 
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Those who had used an information source were asked to rate its usefulness on a 

three-point scale.  The most useful sources were the Natural Resources Conservation 

Service, foresters, and county extension educators, in that order (Table 16).  Each of these 

sources was rated ‘very useful’ by at least half of the owners who had used them.  

However, these sources were used by only a small fraction of the owners.  Of the three 

most popular sources of information, the Missouri Department of Conservation scored 

the highest in terms of usefulness, with 48% of the owners who had used it rating it ‘very 

useful’.  Friends, relatives or neighbors were thought to be very useful sources of 

information by 33% of owners who had used them, and books or magazines were rated 

highly by just 28% of users. 

Legacy owners were significantly more influenced by other people when making 

decisions about their woodland (two-sample Z test, p = 0.000; Figure 7).  The most 

influential people for both types of owners were their spouses and their children; 

however, even these immediate relatives exerted only little to moderate influence on the 

primary decision maker.  Spouses were moderately influential for both types of owners, 

while children were significantly more influential for Legacy owners than for Detached 

owners.  Legacy owners were also significantly more influenced by parents, other 

relatives, neighbors, friends, other landowners, and foresters than were Detached owners 

(two-sample Z test, p < 0.05).  Neither type of owner was influenced by their tenants, 

farm managers, business partners or logging contractors. 



       83 

 

Figure 6.  Sources of information used by each type of family forest owner. 
a) the Legacy owner; b) the Detached owner.  Sources that are used significantly more by one type 
(Fisher’s exact test, two-tailed, p < 0.05) are indicated with a *.  MDC = Missouri Department of 
Conservation, MDNR = Missouri Department of Natural Resources, SWCD = Soil and Water Conservation 
District, NRCS = Natural Resources Conservation Service. 
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Table 16.  Usefulness of information sources, as rated by family forest owners who 
had used them. 

Usefulness (%)  
Na 

Mean 
scoreb Not at all  Somewhat Very 

Natural Resources Conservation Service 11 2.82 9.1 0.0 90.9 
Forester 33 2.55 3.0 39.4 57.6 
County extension educator 22 2.50 0.0 50.0 50.0 
Missouri Department of Conservation 124 2.47 0.8 51.6 47.6 
USDA Forest Service 41 2.46 7.3 39.0 53.7 
Internet websites 47 2.43 0.0 57.4 42.6 
Farm suppliers or tree nurseries 29 2.38 0.0 62.1 37.9 
Friends, relatives, or neighbors 112 2.32 0.9 66.1 33.0 
Missouri Department of Natural Resources 55 2.31 5.5 58.2 36.4 
Soil and Water Conservation District 51 2.27 9.8 52.9 37.3 
Farm Bureau 27 2.26 7.4 59.3 33.3 
Books or magazines 116 2.26 2.6 69.0 28.4 
Logging contractor 50 2.24 14.0 48.0 38.0 
TV, radio, or newspapers 46 2.17 2.2 78.3 19.6 
Environmental groups 12 2.08 16.7 58.3 25.0 
Landowner associations 1 2.00 0.0 100.0 0.0 
a Number who had used source 
b On a scale from 1 (not at all useful) to 3 (very useful) 
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Figure 7.  Degree of influence other people have on a family forest owner’s management 
decisions, by attitudinal type. 
a) the Legacy owner; b) the Detached owner.  Significant differences between types (two-sample Z test, p < 
0.05) are indicated with a *. 
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Results from interviews 

In-depth interviews were conducted with 25 survey respondents, including 16 

Legacy owners and 6 Detached owners.11  These respondents owned between 2.83 and 

319.30 ha of land in the study area.  Thirteen of those interviewed owned less than 20 ha, 

while eight owned more than 40 ha.  Sixteen of the interviewees owned a single parcel of 

land in the study area, while others owned as many as six parcels.  This land occurred 

throughout the study area, with interviewees drawn from 12 of the 15 sample cells and no 

more than three interviewees taken from a single cell.  Interviewees included new 

landowners – four had owned their land for less than 10 years – and long-time owners – 

nine had owned their land for over 30 years.  Sixteen of the owners were residents of the 

study area, while the other nine were absentee owners.  In terms of forest management 

experience, 14 of the owners had harvested trees from their woodland, nine had planted 

trees, and five had conducted timber stand improvement. 

Data obtained from the interviews helped to explain the low rate of information 

use revealed in the survey.  Almost all of the interviewed owners indicated that they did 

not feel a strong need for information regarding natural resource management.  In most 

cases, this lack of need was due to the fact that the owners did not have any clear 

management goals – they were satisfied with the land in its current condition and were 

not trying to change it.  As one individual noted, “I use it for what I want it for and that’s 

it” (Owner 230).  In addition, several owners indicated that they did not have a need for 

information because they didn’t own enough land to do a lot with and/or that they did not 

depend on the land for income. 

                                                 
11 Three of the survey respondents who were interviewed were not clustered due to item nonresponse. 
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“We’re twenty acres ya know, you’re not gonna...[attend landowner 
education programs].  Like I say I just bought it more for privacy.” 
(Owner 115) 

“There ain’t enough there for me to really even worry about” (Owner 230) 

Some owners indicated that they simply didn’t think much about managing their land. 

“I guess I’ve just considered, as I said, that this is not really been very up 
front in my consciousness...for a lot of years.”  “Thinking about it, you 
know, I don’t think it’s happened in 15 years.” (Owner 419) 

“I’m just not that interested”  “I don’t think much about it” (Owner 230) 

Although this was generally true of both Legacy and Detached owners, there were several 

Legacy owners who expressed more of an interest in learning about natural resource 

management.  Several identified specific information needs that they intended to pursue 

by contacting a professional. 

“I don’t have the knowledge to manage what a forester could do.  I’ve 
learned that, definitely.  …  One reason why I want to get an overall 
survey is to see more or less the state of what I’ve got now.” (Owner 277) 

However, several other Legacy owners indicated that they knew what they needed to 

know to manage their land, and that landowner information programs were only 

necessary for urbanites and ex-urbanites. 

“My experience has been most people that would buy land are self-
educated and they buy it for a reason.  They don’t need to be educated 
anymore.” (Owner 334) 

“…some people might need guidance but I figure if you’re smart enough 
to buy it and own it you’d be smart enough to do what you want to do with 
it. 

…they’s a lot of people that don’t know how to do this.  You know 
they’s a lot of people that moved outta the city and come out here and 
don’t have no idea what this ground’s really capable [of].” (Owner 66) 

These comments suggest that although some family forest owners recognize a gap in 

their knowledge and express some interest in learning more about natural resource 



       88 

management, they may very often lack the motivation to address their information needs.  

While the survey data provides a quantitative estimate of the amount of information use 

within the study population, these qualitative data provide insight into the motivations 

underlying the owners’ information behavior. 

In many cases, this lack of information seemed to contribute to a disconnection 

between the owners’ attitudes and their land management behavior.  This was particularly 

evident in the case of timber harvesting.  Several of the interviewees indicated a negative 

attitude toward commercial timber harvesting and yet admitted that they had sold timber 

after being approached by a logging contractor.  In most cases, the involvement of a 

professional forester could have resolved this conflict by ensuring that the harvest was 

conducted in a manner consistent with the owner’s stewardship objectives.  However, 

many of the owners interviewed seemed unaware of the benefits of involving a forester 

and planned to continue selling timber directly to logging contractors without 

professional assistance.  The exceptions to this were several Legacy owners who 

indicated they had sought professional assistance when conducting a timber sale, or 

would do so in the future.  One indicated that he had learned through past mistakes the 

value of having professional oversight; another was pressed for time due to financial 

needs and could not wait for an agency professional to get to the land.  These results, 

which are similar to those reported by Egan and Jones (1993), underline the importance 

of information and knowledge in mediating the relationship between attitudes and 

behaviors. 

Despite the generally low perceptions of information needs described above, 

when pressed most of the family forest owners who were interviewed indicated that they 
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had in fact used multiple sources of information to learn about their land and how to 

manage it.  These included a combination of formal and informal sources.  Information 

obtained through informal, interpersonal communication channels was highly important 

for many owners, often allowing them to benefit from secondhand experience.  In 

addition, many owners cited their own personal experience as an important and even 

favored method of learning. 

“I just enjoy goin’ out there, working on it and, and playin’ with it you 
know, just see what I can do with it and what I can’t do.  And I’ll ask 
advice of friends who have done this type thing, you know. ... I’ll talk to 
them and they’ll say, ‘Well try this or try that’, and I will.” (Owner 473) 

“All the neighbors look at their neighbors’ land, you know, and see what 
he’s doing and how he’s doing it.” (Owner 490) 

Formal sources used included books and magazines, the internet, and, in some cases, 

personal contact with natural resource professionals.  Several of the owners indicated that 

the only personal interaction they had had with a professional was with a friend or 

relative who worked for a government agency; in these cases, the delineation between 

formal and informal sources becomes blurred.  Most often, owners used a combination of 

formal and informal sources, e.g., 

“I’ll run into a situation and I’ll ask one of my neighbor farmers you 
know, who farms as a living. ...I’ll ask them, should I do this first or so on, 
you know.  Especially like when I started planting food plots.  I’d read 
about it but, you know you can read all day and go to school all day; until 
you actually do it all you have is theory…until you put it in actual 
practice, to see whether it really works or not.  And so I would talk to 
some of my friends and they would advise ‘do it this way,’ or something.  
Then I would try it and maybe next time I would change it a little bit for 
my benefit, make it easier for me or something.” (Owner 473) 

While owners consulted printed materials and informal interpersonal sources of 

information on a regular basis, they rarely sought professional assistance unless they 

were motivated to do so by some specific management concern or event.  For example, 
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an upcoming timber sale or a concern about erosion motivated several of the interviewees 

to seek professional assistance from a government agency.  These results highlight the 

importance of social networks and personal experience as information sources for family 

forest owners. 

The interviews also revealed the importance of owners’ personal life experiences 

in framing their perceptions of natural resource issues and of the government.  Owners’ 

attitudes were found to be shaped by their experiences, which in turn were the result of 

their personal interests and geographic locations.  For example, one owner was an avid 

ATV rider in an area with a great deal of National Forest land and land controlled by the 

U.S. Army Corps of Engineers.  Another was a public health professional.  While the first 

owner framed the majority of his answers in the context of access to public lands, the 

second owner’s answers often related to public health issues in her local area.  The effect 

of geographic context seemed to be highly localized, often relating only to the land in the 

immediate vicinity of the owner’s property.  Many owners had public lands adjacent to 

their own, and in such cases the management of that public land was an important 

determinant of the owner’s perceptions of government.  Past personal contact with 

government agents was also highly relevant; often a single experience, whether positive 

or negative, shaped an owner’s attitudes toward the value of government assistance for 

landowners.  These results underline the importance of context in determining family 

forest owners’ perceptions of government, and in turn their receptivity to education and 

assistance opportunities provided by government agencies. 
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CHAPTER V.  CONCLUSIONS 

This study was essentially an exploratory investigation of family forest owners in 

the Missouri Ozarks.  First and foremost, it is important to note the limitations in 

generalizability of this study.  This is one of the disadvantages of cluster analysis 

techniques, as stated by Bailey (1994): 

There may be problems of inference and generalization.  While the taxa 
may suffice for the given data set from which they were constructed, we 
may not be sure of our ability to generalize these taxa to other samples or 
to the entire population. 

However, it is also worth remembering that, due to the fundamental simplicity of the 

statistical techniques involved, cluster solutions are abstract in nature and should not be 

reified (Aldenderfer and Blashfield 1984).  In other words, the typology presented here 

should not be treated as a definitive classification of family forest owners in Missouri, but 

rather as a useful conceptual framework on which to base further studies.  The types 

derived in this study are only directly applicable to the particular set of landowners whose 

responses were included in the cluster analysis and are therefore limited both spatially 

and temporally.  Thus, although this group represents a sample of owners taken to derive 

inferences about the entire population of family forest owners in the Black-St. Francis 

watersheds, the typology should be verified by replicating the methods used in this study 
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with other family forest owners from the study area.  In order to determine geographic 

generalizability, it should also be conducted in other geographic areas. 

With the above in mind, this final chapter consists of three sections.  In the first 

section, the substantive conclusions of the study are presented.  This is followed by a 

discussion of the theoretical implications of the study.  The chapter concludes with a 

consideration of the practical implications of the study.  Throughout this section, several 

key areas for further research are suggested. 

A.  Conclusions: Family Forest Owners in Missouri 

The results suggest that a fundamental theme serves to differentiate family forest 

owners in the study area with respect to their relationships with their land and with other 

people.  Two types of owners have been identified, and these can be distinguished 

primarily by the perceived role of their forestland as part of their family heritage and as a 

legacy to family members.  The two types are similar in that financial investment values 

of the land are not particularly important to them; both also tend to be undecided in their 

opinions concerning social responsibility for forest management.  Both types also 

reported high levels of support and trust in their communities while remaining neutral 

with respect to their interest in participating in community activities as well as their 

interest in communicating with other landowners about forest management. 

Those owners for whom family legacy is important also tend to value their land 

for aesthetic and experiential reasons, and have a suite of motivations for owning land.  

Those owners who are less legacy-oriented seem to be generally disengaged from their 

land and from their role as forest owners.  The most important forest ownership 



       93 

motivations for this group are the non-consumptive objectives; however, even these are 

only marginally important. 

Attitudinal type was significantly related to management behaviors, with the 

legacy-oriented owners being more active forest managers than Detached owners.  These 

results underline the importance of family legacy in segmenting the family forest owner 

population based upon attitudinal characteristics, and confirm that legacy values are an 

important determinant of management behavior.  Interestingly, attitudinal type was not 

found to be related to demographic or landownership characteristics, including length of 

tenure.  The fact that this result challenges some common assumptions about family 

forest owners is discussed further below. 

Family legacy may be just as important to a family forest owner who has recently 

acquired forestland as it is to a multigenerational owner.  The owner’s plans for the future 

of the land, rather than its past connection to the family, is the best predictor of whether 

the owner is a Legacy owner.  This raises a question concerning the connection between 

an owner’s historical ties to the land and his future plans for it with respect to family 

legacy.  The results of the principal component analysis indicated that historical, present, 

and future family ties to the land varied together in the survey responses with respect to 

both the meaning of the land and the motivations for forest land ownership (see chapter 

4).  These ‘legacy values’ and ‘family heritage objectives’ were key factors in 

differentiating the two groups of forest owners.  However, neither length of tenure nor 

method of acquisition differed between the two groups, suggesting that actual historical 

ownership ties to the land were no stronger for Legacy owners than for Detached owners.  

This may indicate that the variable needed to measure such historical ties was missing 
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from the questionnaire.  For example, asking ‘how long have you owned your land’, as 

was done in the questionnaire, may not yield the same response as asking ‘how long has 

the land been in your family?’  Perhaps the latter question would have uncovered 

significant differences between the groups.  However, data from the interviews suggest 

that past ties to the land were not necessarily a determinant of the owner’s legacy values.  

That is to say, legacy can be just as relevant to new forest owners as it is to 

multigenerational owners.  Considering the importance of legacy values in distinguishing 

between landowner types, clarification of such determinants seems an important topic of 

future research. 

A closely related question concerns the relationship between legacy values and 

future land parcelization.  Parcelization is often linked to fragmentation of the forest 

ecosystem, and is therefore a key concern with respect to sustaining ecological integrity.  

It is encouraging that the majority (64%) of the family forest land in the study area is 

controlled by owners who have emotional and familial connections to the land.  

However, this raises the question of what will happen to the land when the current 

owners either die or decide it is time to dispose of the land.  On one hand, strong legacy 

values may lead to increased parcelization when the land is subdivided among an owner’s 

multiple heirs.  Conversely, family legacy concerns may prevent the land from being 

subdivided and sold to new owners who may have more diverse ownership objectives 

than would be the case among members of the same family, leading to increased 

fragmentation of the forest.  The relationship between family legacy values, parcelization, 

and fragmentation is one that is poorly understood and requires a great deal more 

research. 
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Despite the methodological differences between this study and that of Kluender 

and Walkingstick (2000), family legacy was a distinguishing feature of both typologies.  

Recall that Kluender and Walkingstick constructed their typology using a combination of 

demographic, behavioral, and motivational variables (see chapter 2).  Forest ownership 

motivations constituted just one of the seven variables used in the cluster analysis 

(although it is not clear how these variables were weighted).  The list of 15 motivations 

provided in the questionnaire included two related to family legacy: ‘inherited the land’ 

and ‘create an estate for heirs’.  Both of these motivations were found to differ 

significantly among the four forest owner types, with Timber Managers most likely to 

have inherited the land and also most motivated to create an estate for their heirs.  Neither 

Lewis (1979) nor Kendra and Hull (2005) included family legacy related variables in the 

creation of their forest owner typologies, although the latter study did find significant 

differences among types with respect to future plans for passing the land on to heirs. 

The psychological typology that emerged from these data suggests that the central 

motivational theme that ‘separates’ the population appears to operate largely 

independently of objective demographic or land ownership characteristics.  Attributes 

often assumed to affect management behavior, such as size of landholdings and residency 

status (absentee vs. resident), did not differ between the psychological types.  However, 

the two types exhibited notably different management and information behaviors.  In this 

study, therefore, the set of relational dimensions used to create the typology are better 

predictors of management and information behaviors than are more traditionally used 

attributes, such as demographic and land ownership characteristics.  This is in agreement 
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with a finding of Kluender and Walkingstick (2000) that demographically similar forest 

owner types could be polar opposites with respect to management behavior. 

B.  Theoretical Implications of the study 

In order to conceptualize the interrelationships between family forest owners’ 

management goals, attitudes, information behaviors, and management behaviors, it is 

helpful to consider a theoretical decision-making framework.  This conceptual framework 

was developed based on the data gathered during this investigation.  Although the 

elements and relationships depicted in Figure 8 necessarily represent a simplification of 

reality, such a model is helpful in understanding the key concepts as they emerged from 

the data in this study.  The outcome of interest, family forest owners’ management 

behavior, is directly determined by their management planning.  The term planning is 

used here instead of decision making to reflect the fact that management is not a series of 

isolated decisions made at discrete points in time, but rather a continuous process which 

may be punctuated by such decisions or other events.  Management planning may be 

active and purposeful, reflecting a set of explicit goals, or it may be passive.  This 

variation in planning style, as well as the actual decisions that are made (or not made), is 

determined by the owner’s management goals, attitudes toward information sources, and 

information behavior. 

The management goals of a family forest owner clearly affect the type of 

management planning that he or she might undertake.  The type of desired outcomes will 

affect the extent and style of planning, who is involved in the planning, and the planning 

horizon used.  A lack of clearly defined goals may mean that no management planning 

takes place.  The owner’s attitudes toward various sources of information can be expected 
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to affect who is involved in the planning process.  For example, favorable attitudes 

toward government may lead the owner to engage in a formal planning process with the 

aid of an agency professional.  The remainder of this discussion will focus on the 

determinants of a forest owner’s information behavior, as this has been of central interest 

to this investigation. 

 

As discussed in the previous chapter, a number of factors were found to influence 

the information behavior of the family forest owners who participated in this study.  

Perhaps most important among these was the perceived salience of the information 

Figure 8. Theoretical framework for family forest owner management planning as 
suggested by this analysis. 
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relative to the owners’ management goals for their forestland.  The family forest owners 

who did not use forest management information indicated that such information was not 

necessary for them to achieve their management goals.  Being unaware of how forest 

management information could benefit them, they perceived no need for further 

information.  However, this lack of perceived information needs may also stem from an 

absence of recognition of a gap in knowledge, or perceived ignorance, on the part of the 

owner.  In other words, these owners were not aware that additional knowledge could 

help them achieve (or even define) their management goals.  Attitudes toward 

government were another important determinant of information behavior, as was 

discussed in chapter 4.  Although awareness of the existence of information and the 

perceived accessibility of that information were generally high, these other factors may 

well have prevented many owners from seeking that information. 

C.  Practical Implications of the study 

This study has several important implications for the provision of effective 

educational programs for Missouri’s family forest owners.  Effectiveness is here assumed 

to mean the adoption of positive management behaviors mediated by relevant 

information flows.  Although the results of this study represent a limited geographic area 

and may not be directly applicable to family forest owners elsewhere, the implications 

presented here challenge commonly held assumptions about family forest owners and 

therefore suggest that it may be necessary to reevaluate some of these assumptions. 

As discussed previously, the results of this study suggest that most family forest 

owners are aware of the availability of forest management information and perceive it to 

be relatively easily accessible to them.  However, many do not make use of the 
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information because they do not see it as pertinent to their situation.  Often owners only 

realize a need for information when a specific situation arises, such as a perceived 

problem (e.g., erosion) or a desire to sell timber.  Commenting on the lack of successful 

outreach to America’s family forest owners and the limited resources available to do so, 

Kittredge (2004) suggests targeting information to two critical points in time within the 

owner’s decision cycle: the decision to harvest timber and the decision to sell land.  He 

also stresses the importance of ensuring that owners make informed decisions concerning 

these two crucial management alternatives.  This research supports Kittredge’s proposal 

in the sense that such critical decision points may be the only times when the forest 

owners perceive a need for information.  However, the results also show that by the time 

an owner has arrived at such a decision point, there may remain inadequate time to 

acquire the desired information.  For example, an owner may decide to sell timber and 

seek out professional assistance; however, finding that the assistance is not immediately 

available, the owner may proceed with the sale.  An alternative scenario is that the owner 

does not realize the value of professional assistance and so does not seek it out at all.  In 

either case, it is clear that information must be conveyed to forest owners well in advance 

of the point in time when the crucial decisions are being made.  However, this may be 

difficult considering that this research suggests the owners do not feel a need for 

information until such a decision is looming. 

This leads to the question: how can forest owners be reached before they become 

aware of a need for information?  To answer this, we must return to the issue of salience.  

Recall that a lack of perceived salience with respect to the owner’s management goals is, 

according to this study (and as depicted in Figure 8), a primary reason why forest owners 
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do not seek professional assistance.  If one considers stewardship planning in terms of 

innovation diffusion theory (Rogers 1995), these results suggest that the majority of this 

particular population of family forest owners have yet to reach the knowledge stage of the 

innovation-decision process.  This is the first stage in the process in which an individual 

decides whether or not to adopt an innovation.  During the knowledge stage, the decision 

maker is exposed to an innovation’s existence and gains some understanding of how it 

functions.  The fact that many of the forest owners interviewed for this study were 

unaware that stewardship planning could help them achieve their multiple (and often 

vaguely defined) management goals suggests that they lack an understanding of this 

innovation (or are not even aware that it exists).  This implies that, in order to increase 

the audience for outreach and assistance programs, agencies must first convey to owners 

a basic awareness of stewardship planning and how it can help them achieve their 

objectives.  The following paragraphs suggest how this may be accomplished for each of 

the family forest owner types described in this study. 

Two-thirds of the family forest owners in the Black-St. Francis watersheds are 

engaged, active land stewards who have strong attachments to the land and to their role as 

landowners.  These Legacy owners control most of the family forestland in the study area 

and have a suite of motivations for ownership, including family heritage, conservation, 

and non-consumptive objectives.  Information pertaining to the long-term enhancement 

of the forest ecosystem will likely appeal to these owners for whom family legacy is an 

important ownership motivation.  They will be interested in how they can keep the forest 

healthy for future generations.  Therefore, stewardship planning is likely to appeal to 

them if it is introduced to them in these terms.  Consumptive objectives, such as timber 
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production and financial investment, are of less importance to these owners, although 

they are more active timber managers than are the Detached owners.  Information 

targeting these owners should therefore emphasize the necessity for professional planning 

of timber sales in order to ensure that the owner’s primary objectives are not 

compromised in the process of achieving this secondary objective.  These owners also 

ought to be informed of the need for professional planning well in advance of an actual 

timber sale, so they will allow the time necessary to obtain personal professional 

assistance. 

Detached owners will be a much more difficult group to reach.  As the name 

implies, these owners are less engaged in their role as forest stewards and are also less 

attuned to the channels of communication most commonly used to disseminate forest 

management information.  Both their management style and their information behavior 

can best be described as passive, and their plans for their forest involve letting the land 

take care of itself.  Therefore outreach to this group will be difficult in terms of both 

content and delivery.  The most important ownership motivations for this group are the 

non-consumptive objectives, including privacy, forest residence, aesthetics, and 

recreation.  These owners would perhaps best be served by information that emphasizes 

how these amenity values of the forest might be enhanced, and conversely how they 

might be harmed by injudicious harvesting practices.  They might also be interested in 

how certain management techniques can be used to improve aesthetics and recreational 

opportunities in their forest, while also enhancing wildlife habitat and potentially even 

producing income for the owner.  More research is needed in order to fully understand 

this group of forest owners, particularly with respect to their ownership motivations. 
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Legacy owners make use of more sources of information, are influenced more by 

others in their decisions, and are generally more active information seekers than are 

Detached owners.  However, the factors influencing information behavior (discussed in 

detail in chapter 4 and summarized in Figure 8) are similar for both types of owners, as 

are the top three sources of information (i.e., books/magazines; Missouri Department of 

Conservation; and friends, relatives, or neighbors).  Therefore, with respect to delivery of 

the content recommended above, a few guidelines can be suggested that are relevant to 

both types of forest owner.   

Rogers (1995) states that the most effective communication channels during the 

knowledge stage of the diffusion process are mass media channels.  Interpersonal 

channels become more effective at later stages, when the potential adopter is evaluating 

the innovation and wishes to benefit from the experiences of others.  This was evident in 

the family forest owners who were interviewed for this study: those who were actively 

engaged in some type of management activity discussed it with other people, while those 

who were not spoke mainly of gaining information from mass media channels such as 

magazines, books, and the internet.  Therefore is seems clear that in order to introduce the 

concept of stewardship planning to the family forest owner population, mass media 

channels should be used.  For example, most of the owners interviewed indicated that 

they regularly read the magazine Missouri Conservationist, published by the Missouri 

Department of Conservation.  This publication represents the ideal vehicle for reaching 

forest owners who would not otherwise be reached. 

Finally, information must be delivered in such a way as to earn the confidence of 

family forest owners.  As indicated in Figure 8, attitudes toward information sources are a 
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determinant of an owner’s information behavior.  Information coming from the 

government must reassure traditionally distrustful Ozark residents of two things.  Firstly, 

owners need to see evidence of their tax dollars being used to the benefit of landowners.  

And secondly, forest owners require reassurance that benefits such as cost shares are 

being fairly distributed among landowners.  Education concerning these two issues will 

help to improve landowner attitudes toward government, and therefore make them more 

receptive to information and assistance provided by government. 

The above topics reflect just some of the questions which emerged from this 

exploratory study of family forest owners in Missouri.  The complexity of the topic, 

combined with its dynamic nature, lead to a large and diverse array of research questions 

that have yet to be resolved in this field.  Many questions remain unanswered with 

respect to the needs of family forest owners, and how these may best be met by the 

forestry community in order to ensure the long-term sustainability of America’s family 

forests.  However, the results of this study indicate that how a forest owner relates to her 

land and to other people may be better indicators of her management and information 

behaviors than demographic or land ownership characteristics.  Furthermore, the methods 

used herein may prove a useful means of segmenting forest owners in other geographic 

areas for the purposes of targeted communication efforts. 
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APPENDIX A.  SURVEY CORRESPONDENCE 

 

Thank  

You 
 
 
 
 
 
 
About a week from now you will receive in the mail a request to fill out a questionnaire for an important 
research project conducted by the University of Missouri, the University of Tennessee, and Purdue 
University.  This survey is part of a larger project intended to help natural resource scientists and policy 
makers better understand attitudes and opinions of landowners in Missouri, Tennessee, and Indiana.  The 
results of this study will be used to help natural resource managers and policy makers understand how you 
feel about owning land and how to best meet the needs or concerns of private landowners like yourself. 

 
Thank you for your time and consideration.  It’s only with the generous help of people like you that 
our research can be successful. 
 
Sincerely, 
 
Julie Richter, Graduate Research Assistant 
Department of Forestry 
University of Missouri-Columbia 
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Name & Address  
 
February 23rd, 2004 
 
Dear name: 
 
Greetings!  We are writing to ask for your help with our regional survey of woodland 
owners in the upper St. Francis and Black River watersheds in Missouri.  This survey is 
part of a research project the University of Missouri is conducting with the University of 
Tennessee and Purdue University.  We are contacting landowners like yourself in 
Missouri, Tennessee, and Indiana to learn about what your land means to you in terms of 
your life and livelihood, and how your woodland fits in to that overall picture.  This 
survey enables us to update our knowledge to seek better ways to shape policies and 
provide programs and services to meet the needs of landowners like yourself.   
 
To increase our understanding of landowners and their woodland, we need to hear from 
all of the people we have selected to participate in the study, regardless of your level of 
involvement with your woodland.  We ask that the person in your household who is 
responsible for making the majority of decisions for your woodland fill out the survey.  
Once completed, please fold the survey, place it in the self-addressed stamped envelope, 
and place it in the mail.  Participation in this study is voluntary, but we would very much 
appreciate it if you would take the 20-25 minutes necessary to complete the survey. 
 
Be certain that any and all answers you provide us will be kept in the strictest confidence 
and none of your answers will be linked to you personally in any way.  The identification 
number placed on the survey is used to check your name off our mailing list once you 
have returned your completed survey.  Your name will never be placed on the 
questionnaire and your responses will be used in statistical analyses with all other 
completed surveys to prevent linking you to your responses.   
 
We have enclosed a packet of eastern redbud (Cercis canadensis) seeds as our thanks to 
you.   
 
If you have any questions about this survey, please contact me at (573) 882-6853 
between 9AM and 5PM during the week.  You also may send me an email at 
kjr3kb@mizzou.edu, with the word “Survey” in the comments box.  We would greatly 
appreciate your participation in this important effort and hope that you take the time to 
help us better understand the attitudes, opinions, and activities of landowners like 
yourself in Missouri.  Thank you very much for your help. 
 
Sincerely, 
 
Julie Richter 

Graduate Research Assistant   
Department of Forestry 
University of Missouri 
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Dear Landowner,      
 
Last week you received a questionnaire from the Department of Forestry at the University of Missouri - 
Columbia in the mail.  If you have completed and returned this survey, please accept our sincere thanks!  If 
not, we hope you will consider doing so soon.  We are especially grateful for your participation because we 
understand that the only way to truly understand the types of decisions private landowners such as yourself 
face is to ask directly!   
 
If you did not receive a questionnaire in the mail, or if it was misplaced, please contact me at 
kjr3kb@mizzou.edu or by phone at 573-882-6853 and I will send one out to you immediately.   

 
Sincerely,  
 
Julie Richter 
Graduate Research Assistant 
University of Missouri - Columbia 
(573) 882-6853 
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Date 
 
Landowner Name 
Street 
City, State  ZIP  
 
Dear Landowner Name,  
 
About two weeks ago, you received a questionnaire in the mail that asked about the types of 
decisions you make with regard to your woodland.  To the best of our knowledge, it has not yet 
been returned.   
 
The information provided by people who have already responded is of great interest, but we need 
to hear from you.  Even if you feel you do not have much to say about your woodland, we are truly 
interested in anything you can contribute.  Your voice is important to us.  Only if we hear from 
nearly everyone can we be assured of accurate results that represent all individuals.   
 
Please have the individual of the household who makes the majority of the decisions about the 
woodland complete the survey.  We would like to again emphasize that your responses will be kept 
completely confidential.  The questionnaire has an identification number to allow us to check your 
name off our mailing list once you have returned your completed questionnaire.  Your name will 
never be placed on the questionnaire and your responses will be combined with those from other 
respondents for analysis.   
 
We would be most happy to answer any questions you might have.  Please write, either using the 
address on this letter or email at kjr3kb@mizzou.edu.  Thank you for your assistance and 
cooperation with this important investigation into the sustainability of private woodland.     
 
Sincerely, 
 

Julie Richter 

Graduate Research Assistant 
University of Missouri – Columbia 
(573) 882-6853 
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Date 
 
Landowner Name 
Street 
City, State  ZIP  
 
Dear Landowner Name,  
 
Throughout the past month, you have received several mailings from the Department of Forestry 
asking about the types of decisions you make about your woodland.   
 
The study is drawing to a close and this is the last contact you will be receiving.  We have sent this 
final contact by priority mail because of our concern that people who have not yet responded may 
have views that are different from those who have responded.  Hearing from everyone in this small 
regional sample will ensure that we will be able to include your thoughts about what your 
woodlands mean to you.  Without you, our results will not be truly representative of all individuals.   
 
Your responses are completely voluntary and confidential.  I urge you to take 20 minutes to 
complete this questionnaire.   
 
We appreciate your willingness to consider our request as we conclude this effort to better 
understand the kinds of decisions private woodland owners face.   
 
We would be most happy to answer any questions you might have.  Please write, either using the 
address on this letter or email at kjr3kb@mizzou.edu.  Thank you for your assistance and 
cooperation with this important investigation into the sustainability of private woodland.     
 
Sincerely,  
 

Julie Richter 

Graduate Research Assistant 
University of Missouri – Columbia 
(573) 882-6853 
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APPENDIX B.  QUESTIONNAIRE 
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APPENDIX C.  INTERVIEW SCHEDULE 

questions are in italics 

- key points to address are noted below each question 
 
Topic: Land ownership, tenure and residence 

Tell me about your land and how you came to own it. 

 - how much land they own and where 
 - how is the land owned (i.e., individually or jointly) 
 - when and how was the land acquired 
 - why was the land acquired 
Do you live on your forest land? 

If yes:  How many years have you lived here? 

- primary vs. secondary residence 
- amount of time spent on land 
- plans for moving to/away from the land 

Where did you live before? 

 - urban vs. rural background 
 - local vs. “outsider” 
Do you own any other land anywhere? 

Have you ever owned any other land? 

Do you think you’ll ever buy more land? 

Do you think you’ll ever sell any of your land? 

 

Topic:  Relationship to land/meaning of land 

What do you like most about your land? 

- what their land means to them 
- what being a landowner means to them 

Have you noticed changes since you’ve lived here/owned land there; have you noticed 

any changes in the area? 

- perceived problems; e.g., fragmentation, pollution, parcelization 
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Topic: Information behavior 

Do you feel like you’ve learned about forests and land management since you acquired 

your land? 

How did you learn it? 

- preferred sources of information (interpersonal vs. written, government vs. 
other) 
Has what you learned changed how you manage your land? 

Can you think of a time when you had a question about your land or how to manage it? 

If yes: How did you go about finding the answer? 

If no: If you did have a question, where would you go to find the answer? 

- information seeking behavior (active vs. passive) 
- knowledge and opinions of different sources of information 
- information use: i.e., was the information actually applied, did it have an effect 
on the land? 

Do you think the government does a good job of educating landowners? 

Do you think the government has a responsibility to provide information for landowners 

who want it? 

How do you feel about government regulating what private landowners can do with their 

land? 

- attitudes toward government and private property rights 
 
Topic: Social networks 

Do you know any other forest owners? [Probe: How do you know them?] 
 - how often do they communicate with other forest owners 
 - do they communicate with absentees/locals, neighboring landowners, 

landowners they happen to know through other associations (e.g., work) 
 - perceptions of other landowners: long-time residents, newcomers, and absentees 
Would you say there’s a sense of community here? 

 - assessment of community life 
- level of community involvement 

Do you think people in the area take good care of their forests? 

Have you noticed any changes in the area over the years? 

- changes in the landscape, the community, the landowner population 
 

 

General, neutral probes: 

� How is that? 
� In what ways? 
� How do you mean that? 
� What would be an example of that? 
� Could you tell me more about that? 
� What happened next? 
� How come? 
� Why? 
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APPENDIX D.  CLUSTER ANALYSIS OUTPUT 

Values of Schwarz’s Bayesian Criterion (BIC) for the first 15 clustering solutions.a 

Number of Clusters BIC BIC Changeb Ratio of BIC 
Changesc 

Ratio of 
Distance 

Measuresd 

1 2500.218    

2 2359.626 -140.592 1.000 2.738 

3 2394.397 34.771 -.247 1.116 

4 2439.683 45.286 -.322 1.136 

5 2495.768 56.085 -.399 1.086 

6 2558.166 62.399 -.444 1.236 

7 2634.553 76.386 -.543 1.261 

8 2723.223 88.670 -.631 1.136 

9 2817.525 94.302 -.671 1.044 

10 2913.587 96.062 -.683 1.077 

11 3012.485 98.899 -.703 1.125 

12 3115.480 102.994 -.733 1.002 

13 3218.532 103.053 -.733 1.209 

14 3327.226 108.693 -.773 1.008 

15 3436.146 108.920 -.775 1.086 
a  The analysis was not limited to the first 15 solutions (all 285 were considered), but only the first 15 are 
shown in the interest of conserving space. Smaller values of the BIC indicate better models, and in this 
situation, the "best" cluster solution has the smallest BIC, which occurs when the number of clusters equals 
two (shown in bold).  Beyond 15 clusters, the value of the BIC continues to increase, indicating a less 
desirable solution. 
b  The changes are from the previous number of clusters in the table. 
c  The ratios of changes are relative to the change for the two cluster solution. 
d  The ratios of distance measures are based on the current number of clusters against the previous number 
of clusters. 
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Values of the Akaike Information Criterion (AIC) for the first 15 clustering solutions.a 

Number of Clusters AIC AIC Changeb Ratio of AIC 
Changesc 

Ratio of 
Distance 

Measuresd 

1 2412.558    

2 2184.306 -228.252 1.000 2.738 

3 2131.417 -52.889 .232 1.116 

4 2089.044 -42.373 .186 1.136 

5 2057.469 -31.575 .138 1.086 

6 2032.208 -25.261 .111 1.236 

7 2020.935 -11.273 .049 1.261 

8 2021.945 1.011 -.004 1.136 

9 2028.587 6.642 -.029 1.044 

10 2036.989 8.402 -.037 1.077 

11 2048.228 11.239 -.049 1.125 

12 2063.563 15.335 -.067 1.002 

13 2078.956 15.393 -.067 1.209 

14 2099.989 21.033 -.092 1.008 

15 2121.250 21.260 -.093 1.086 
a  The analysis was not limited to the first 15 solutions (all 285 were considered), but only the first 15 are 
shown in the interest of conserving space. In this situation, the "best" cluster solution occurs when the 
number of clusters equals two (shown in bold). 
b  The changes are from the previous number of clusters in the table. 
c  The ratios of changes are relative to the change for the two cluster solution. 
d  The ratios of distance measures are based on the current number of clusters against the previous number 
of clusters. 
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