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ABSTRACT

The concept of wildlife value orientations (WVOs) has been useful for under-
standing the diversity of public interests in wildlife management and has been 
shown to be a strong predictor of public attitudes towards a wide range of wildlife 
management actions and policies. WVOs consist of two predominant value ori-
entations (domination and mutualism) defined by how people view their relation-
ship with wildlife. WVO assessment, which analyzes response patterns on a series 
of scaled agree/disagree statements representing these two orientations, has led 
to the identification of four distinct types of people: a) utilitarian (high score on 
domination and low score on mutualism); (b) mutualist (low score on domina-
tion and high score on mutualism); (c) pluralist (high score on both WVO scales); 
and (d) distanced (low score on both WVO scales). The theoretical framework 
of WVOs is based on evidence that changing lifestyles arising from moderniza-
tion contribute to a gradual shift away from domination toward mutualism. 
This theory suggests a longitudinal process of change that was tested in 2004 by 
cross-sectional analyses in 19 western states. More recent replications of WVO 
assessment in South Dakota in 2012 measured relatively similar proportions of 
WVO types (50% and 49% utilitarian, 15% and 16% mutualist, 29% and 25% 
pluralist, and 6% and 10% distanced in 2004 and 2012, respectively). Also, we 
identified similar proportions of WVO types and recreation participation compar-
ing two counties with the largest urban populations (Minnehaha and Pennington) 
to the remainder of the state. Our results illustrate opportunities for continuing 
longitudinal analyses of WVO with an additional focus on within state changes.
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INTRODUCTION

Emerging in the late 1990’s, the concept of wildlife value orientations (WVOs) 
has provided a much used and validated approach to understanding the diversity 
of public interests in wildlife management (Bright et al. 2000; Fulton et al. 1996; 
Manfredo 2008; Manfredo et al. 2003; Manfredo et al. 2009; Teel and Manfredo 
2010). WVO theory applies a value-attitude-behavior model (Homer and Kahle 
1988) which posits that human attitudes and behaviors relevant to an object or 
issue (e.g., support/opposition to various management actions to control deer 
populations) are driven by more stable, foundational factors such as values and 
ideologies. This influence on attitudes and behaviors is manifested through value 
orientations or schematic networks of beliefs that provide context for the expres-
sion of values and ideologies (Manfredo et al. 2009). Prior application of this 
framework to examine public thoughts about wildlife and wildlife management 
has led to the identification of two predominant value orientations: domination 
(view of wildlife that prioritizes human well-being over wildlife and treats wildlife 
in utilitarian terms); and mutualism (view of wildlife as capable of relationships 
of trust with humans and defined by a desire for companionship with wildlife) 
(Teel and Manfredo 2010).

WVO assessment, which is used to analyze response patterns on a series of 
scaled agree/disagree statements representing domination and mutualism orienta-
tions has led to the identification of four distinct types of people: (a) utilitarian 
or “traditionalist” (high score on domination scale and low score on mutualism 
scale); (b) mutualist (low score on domination scale and high score on mutual-
ism scale); (c) pluralist (high score on both WVO scales); and (d) distanced (low 
score on both WVO scales) (Teel and Manfredo 2010). The largest application 
of this approach to date was a study conducted in 19 western U.S. states in 2004 
(Teel et al. 2005). Results of this effort demonstrated considerable variation in 
the composition of WVO types by state. For example, west coast and southwest-
ern states had higher proportions of mutualists when compared to Alaska and 
some states in the Midwest where the utilitarian type was predominant (Teel and 
Manfredo 2010).

WVOs have been shown to be strong predictors of public attitudes toward a 
wide range of wildlife management actions and policies (Manfredo 2008). This 
predictive potential is especially pronounced for some of the more controversial 
issues which directly involve the treatment of wildlife (e.g., actions such as lethal 
removal of wildlife involved in conflict situations with humans; Jacobs et al. 2014; 
Teel and Manfredo 2010). Similarly, people classified into different WVO types 
exhibit significantly different behaviors in terms of their engagement in wildlife-
related recreation (Teel and Manfredo 2010). Many of today’s wildlife issues are 
the result of value conflicts, such as the various opinions regarding urban wildlife, 
endangered species, large carnivores management, reintroduced predators, and 
wildlife-agriculture issues (Hill 2015; Johnson 2014; Koontz et al. 2013; Lute 
and Gore 2014; Maheshwari et al. 2014; Marshall et al. 2007; McGuinness and 
Taylor 2014; Olive 2015; Serfass et al. 2014; Stevens et al. 1994), which may be 
confounded by the public’s perception of wildlife agencies’ lack of understanding 
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of non-traditional values (Duda et al. 1998). These findings illustrate the util-
ity of WVO to inform wildlife management decision-making through a broad 
understanding of the basis for public thought and action related to wildlife. 
Key to successful application of the WVO theory depends on wildlife agencies’ 
acceptance of the legitimacy of this diversity of viewpoints in making wildlife 
management decisions and policy.

At the macro or societal level, WVO theory supports that changing lifestyles 
arising from modernization in North America have altered the nature of human 
interactions with wildlife (Manfredo 2008; Manfredo et al. 2009). Since value 
orientations are stable and enduring, change is gradual across generations (Teel 
and Manfredo 2010); this suggests a longitudinal process of change that has 
spawned the rise of a mutualism view of wildlife and a corresponding decline in 
domination. The model has thus far been tested primarily through cross-sectional 
(e.g., state by state) analyses in the U.S. Results of these tests support the idea of 
a WVO shift, with states representing a range of modernization as measured by 
income, urbanization, and education exhibiting considerable variation in WVO 
composition (Manfredo 2008; Manfredo et al. 2009; Teel and Manfredo 2010). 
However, tracking of actual changes in WVOs over time remains an important 
research need. Such an effort would allow state fish and wildlife agencies and 
other conservation organizations to better understand the root causes of change 
and predict stakeholder perspectives on a wide variety of wildlife management 
issues. Recognition of the diversity of values inherent in most wildlife issues 
emphasizes the need for new management tools, such as human dimensions, 
public involvement processes, conflict resolution, communication skills, media 
training, and adaptive impact management (Riley et al. 2002). These would 
enhance wildlife agencies’ ability to more effectively engage citizens and carry 
into the future the “public trust” mandate (Prukop and Regan 2005) inherent in 
the North American tradition of wildlife management.

Recent replications of WVO assessment in South Dakota provide the unique 
opportunity to attest for whether changes in WVO composition that have 
occurred since a baseline for that state was established in 2004. Additionally, the 
2012 survey of South Dakota residents provides some baseline information for 
evaluating effects of urbanization on WVOs within a relatively rural state where 
traditionalists outnumbered mutualists by 3.3 to 1.0 in 2004 (Teel & Manfredo 
2010). Compared to more populated states, South Dakota urban areas are small; 
however, South Dakota is undergoing urbanization with about 50% of its popu-
lation now residing in the four largest cities (U.S. Census Bureau, 2014); thus, 
we selected South Dakota as a good candidate for longitudinal studies evaluating 
the relationship between urbanization and WVOs.

The following text provides the results of a test of WVO stability in South 
Dakota and discusses these findings in light of their potential implications for 
understanding the social context of wildlife management in the state. Specific 
objectives were (a) to compare WVO proportions and wildlife-related recreation 
behaviors longitudinally among South Dakota citizens, using data collected in 
2004, 2008, and 2012; (b) to compare differences in WVO proportions and wild-
life-related recreation between two counties with the highest urban populations 
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with the remaining South Dakota counties; and (c) to provide baseline data for 
future researchers to continue longitudinal studies of the WVO concept in South 
Dakota. Although urbanization was occurring in South Dakota during the time-
frame of measurements (U.S. Census Bureau, 2013), given the short time frame 
in this study, WVO theory would predict little change in the overall proportion 
of WVO types among South Dakota citizens. However, because major increases 
in urbanization occurred in only a few select counties, it makes South Dakota an 
ideal state in which to document baseline within state differences between the 
most urban areas and rural areas important for longitudinal studies.

METHODS

Study Area. South Dakota is a relatively rural and sparsely populated state 
(2012 population: 833,000 or 10.7 per sq. mile (U.S. Census Bureau 2013). In 
2010, about 43% of the South Dakota population resided in rural areas (U.S. 
Census Bureau 2012), compared to less than 20% for the U.S. as a whole (U.S. 
Census Bureau 2010). Residents of South Dakota also report relatively high levels 
of participation in fishing, hunting and wildlife viewing (Gigliotti 2012; Teel et 
al. 2005). The survey conducted in 2004 (2004 population: 771,000) identified 
South Dakota as one of the more utilitarian WVO states in the western U.S. 
(Teel and Manfredo 2010). South Dakota had the second highest proportion of 
the utilitarian WVO type (50%), the lowest proportion of mutualists (15%), the 
third highest proportion of pluralists (29%), and the lowest proportion of the 
distanced type (6%).

Despite population growth between 2004 and 2012, traditional rural lifestyles 
remain a predominant force in South Dakota. However, the urbanization trend 
that has been documented throughout the U.S. is evidenced here as well. For 
example, between 2000 and 2007, only 10 of South Dakota’s 66 counties showed 
a net gain in population due to in-migration (Brooks et al. 2009). The majority 
of growth occurred in just a few counties in the portion of eastern South Dakota 
around the city of Sioux Falls and the increasingly popular recreation and tour-
ism centers in the state’s western Black Hills region (Brooks et al. 2009). The two 
largest cities in South Dakota are Sioux Falls in Minnehaha County (2012 popu-
lation: 175,000) in the southeast and Rapid City in Pennington County (2012 
population: 104,000) in the southwest part of South Dakota, and together they 
represented one-third of the total population and had relatively high growth rates 
from 2010 to 2014 (7.9% and 7.2%, respectively) compared to 4.8% for South 
Dakota overall (U.S. Census Bureau 2014). These two counties also had higher 
median household incomes (Minnehaha, $47,000 and Pennington, $41,000) 
than the overall South Dakota median household income of $35,000, and higher 
percentages of the population aged 25+ with a B.S. degree or higher (Minnehaha, 
26% and Pennington, 25%) than the statewide average of 22% as measured in 
2002 (Brooks et al. 2008).

Data Collection and Analysis. Study objectives were met using data from 
three survey efforts designed to assess WVOs and public perceptions on a range 
of wildlife and natural resource management issues in South Dakota. For the 
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initial 19-state western U.S. study, a random sample of South Dakota residents 
responded to mail-back questionnaires in the fall of 2004 (Gigliotti 2006; Teel et 
al. 2005). WVO measurement was repeated in 2008 with a sample of residents in 
the five southwestern South Dakota counties in the Black Hills region (Dietsch et 
al. 2011), and again with a statewide sample in 2012 (Gigliotti 2012). The 2004 
statewide sample of South Dakota residents was compared to the 2012 sample 
and the 2008 Black Hills resident sample. For the 2004 and 2012 surveys, we 
used two mailings of the questionnaires and one postcard reminder, and for the 
2008 survey we used two mailings of the questionnaire and two postcard remind-
ers. Table 1 provides survey administration information for each of the datasets 
used for analysis (information on data weighting can be found in the citations 
listed). Factors such as questionnaire length, appearance, and the number of post-
card reminders may account for the differences in response rate.

The 2004 survey used a 19-item scale to measure WVOs, which was reduced 
to a 14-item scale for the 2008 and 2012 surveys (Chase et al. 2016); however, 
one item was dropped (We should strive for a world where there is an abundance of 
fish and wildlife for hunting and fishing.) in the analysis of WVO types because of 
low correlations with the other items in the “hunting beliefs” dimension 
(Table 2). Wildlife-related recreations (Have you ever participated in fishing? Have 
you ever participated in hunting? Have you ever taken any recreational trips for which 
fish or wildlife was the primary purpose of the trip? – each activity measured sepa-
rately) were measured in 2004 and 2012 surveys (wildlife-related recreations not 
measured in 2008). Chi-square tests of independence were employed to assess 
statistical differences (P < 0.05) between the baseline South Dakota WVO type 
proportions and participation in wildlife-related recreation from 2004 and the 
replications in 2008 and 2012 and to assess statistical differences (P < 0.05) 
between the WVO type proportions and wildlife-related recreation for the two 
counties with the highest urban populations (Minnehaha and Pennington) and 
the other South Dakota counties measured in 2012 with Cramer’s V and phi used 
to measure effect size (Vaske 2008). To ensure that these data are available for 
future longitudinal efforts, we have included all raw numbers used in the WVO 
analyses in Appendix A, the data for wildlife-related recreation in Appendix B, 
and coding instructions for developing the WVO scale in Appendix C.

Table 1. Survey administration details for three datasets used in the analysis of WVO 
among citizens of South Dakota 2004-2012.

Study 
Year

Population 
Sampled

Number 
Usable 
Returns

Number Pages 
(Questions)

Response 
Rate Citation

2004 South Dakota 
residents 751 12 (123) 27% Teel et al. (2005); 

Gigliotti (2006)

2008
South Dakota 

residents in Black 
Hills region 

4,544 4 (55) 54%
Dietsch, Teel, 
Manfredo and 

Gigliotti (2011)

2012 South Dakota 
residents 1,138 7 (60) 49% Gigliotti (2012)
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RESULTS

The WVOs of South Dakota citizens measured in 2012 were similar to those 
identified in 2004 (Figure  1). While results of the Chi-square test indicated 
that the proportion of WVO types differed between the two samples (χ2 = 9.60, 
P = 0.022), the minimal effect size (Cramer’s V = 0.073) suggests little practical 
significance for this difference (Vaske 2008). Overall, the percentage of South 
Dakota residents was 50% and 49% utilitarian, 15% and 16% mutualist, 29% 

Table 2. WVO items used in the 2004, 2008 and 2012 South Dakota surveys and reli-
ability. The 2004 Cronbach’s alpha was recalculated for the 13-item scale using South 
Dakota survey respondents.

Wildlife value orientation, basic belief dimensions, and basic 
belief itema

Cronbach’s alpha

2004 2008 2012

Utilitarian/Domination 0.71 0.74 0.66
Appropriate use beliefs 0.65 0.63 0.64
Humans should manage fish and wildlife populations so that 
humans benefit.
The needs of humans should take priority over fish and wildlife
protection.
Fish and wildlife are on earth primarily for people to use.
Hunting beliefs 0.78 0.79 0.74
Hunting is cruel and inhumane to the animals.b

Hunting does not respect the lives of animals.b

People who want to hunt should be provided the opportunity to do so.
Mutualism 0.84 0.87 0.87
Social affiliation beliefs 0.81 0.82 0.80
We should strive for a world where humans and fish and wildlife 
can live side by side without fear.
I view all living things as part of one big family.
Animals should have rights similar to the rights of humans.
Wildlife are like my family and I want to protect them.
Caring beliefs 0.74 0.75 0.74
I care about animals as much as I do other people
I feel a strong emotional bond with animals.
I value the sense of companionship I receive from animals.

aItem response scales range: 1 (strongly disagree) to 7 (strongly agree).
bItem was reverse coded prior to analysis.
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and 25% pluralist, and 6% and 10% distanced in 2004 and 2012, respectively. 
To test the possible effect of using the shorter WVO scale in 2012, we reanalyzed 
the 2004 data using just the 13-items used in the 2012 survey. The change in 
WVO proportions was small (48% utilitarian, 16% mutualist, 31% pluralist, 
and 6% distanced) compared with the WVO proportions measured in 2012 
(χ2 =  15.94, P  =  0.001, Cramer’s V  =  0.095). The WVO differences observed 
between 2004 and 2012 may be more likely due to the higher response rate 
achieved by the 2012 survey (49% vs. 27%) collecting a higher percentage of the 
distanced type (Groves et al. 2004).

The proportion of WVO types among Black Hills residents measured in 2008 
and 2012 did not differ significantly (χ2 = 0.47, P = 0.925). Overall, the per-
centage of Black Hills residents was 45% and 46% utilitarian, 21% and 19% 
mutualist, 24% and 25% pluralist, and 10% and 10% distanced in 2008 and 
2012, respectively.

The percent of South Dakota residents reporting that they have ever fished 
(84%) or ever hunted (58%) in 2004 was similar to the percent having ever 
fished (83%) (χ2 = 0.31, P = 0.578, φ = 0.013) or ever hunted (60%) reported in 
2012 (χ2 = 0.26, P = 0.609, φ = 0.012) (Figure 2). A slightly higher percent of 
South Dakota residents reported ever taking a recreational trip for which wildlife 
viewing was the primary purpose in 2004 (55%) compared to 2012 (49%) 
(χ2 = 7.42, P = 0.006, φ = -0.064). Although the minimal effect size suggests little 
practical difference (Vaske 2008), a 6.5% difference actually represents a drop of 
forty-one thousand people participating (both surveys were of adults 18 and 
older with an estimated population of 629,182 adults in 2012); however, the 
difference may be due to the higher response rate in 2012 collecting a higher 
percentage of people less likely to have taken wildlife viewing trips.

Figure 1.  Proportion of WVO types among South Dakota residents in 2004 (measured 
using the 19-item scale and the 13-item scale) compared with 2012 (χ2 = 9.60, P = 0.022, 
Cramer’s V= 0.073 and χ2 = 15.94, P = 0.001, Cramer’s V= 0.095; respectively).
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If any within state differences in WVO proportions are to be found in South 
Dakota, WVO theory would predict lower proportions of utilitarians and possi-
bly higher levels of mutualists in the most urban areas, which would be within 
Minnehaha and Pennington counties. However, we found no relationship in 
proportions of WVOs in the two counties with the highest urban population 

Figure 2. Percent of South Dakota residents indicating participation in fishing (χ2 = 0.31, 
P = 0.578, φ = 0.013), hunting (χ2 = 0.26, P = 0.609, φ = 0.012) and wildlife viewing trips 
(χ2 = 7.42, P = 0.006, φ = –0.064) in 2004 and 2012. 

Figure 3. Proportion of WVO types comparing Minnehaha and Pennington counties 
with all other South Dakota counties in 2012 (χ2 = 5.28, P = 0.508, Cramer’s V = 0.051).
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compared to the remaining counties (P = 0.508; Figure 3). Pennington County 
had a higher percent of residents who had fished (91%) compared to Minnehaha 
County (83%) and all remaining counties combined (81%) (χ2 = 7.44, P = 0.024, 
Cramer’s V = 0.075) (Figure 4). The percent of Pennington County residents who 
had hunted (60%) was higher than Minnehaha County (51%), but similar to all 
remaining counties combined (62%) (χ2 = 7.35, P = 0.025, Cramer’s V = 0.083) 
(Figure 4). The percent of residents who had taken trips primarily for viewing 
wildlife was similar for Pennington County (53%), Minnehaha County (49%), 
and all remaining counties combined (48%) (χ2 =  1.04, P  =  0.594, Cramer’s 
V = 0.031) (Figure 4).

DISCUSSION

WVO theory predicts that generational changes are arising from changing 
lifestyles due to modernization (Manfredo 2008; Manfredo et al. 2009; Teel and 
Manfredo 2010). Differences in education, income and especially urbanization 
were identified as underlying factors explaining the large differences in WVO 
proportions among the 19 western U.S. states in a 2004 study (Teel et al. 2005). 
However, other factors and demographic trends today may interact to change 
the influence of modernization, especially the influence of urbanization. Marked 
changes between rural and urban lifestyle have changed slowly over the past 
century, with decreasing differences in income, education and, probably more 
importantly, connections with nature largely influenced by migration shifts in 
residential patterns (McGranahan and Beale 2002; Rathge 2008). For example, 
past migration patterns shifted large numbers of un-skilled, rural residents to 

Figure 4. Percent of South Dakota residents indicating they have fished (χ2 = 7.44, 
P = 0.024, Cramer’s V = 0.075), hunted (χ2 = 7.35, P = 0.025, Cramer’s V = 0.083), and/
or have taken wildlife viewing trips (χ2 = 1.04, P = 0.594, Cramer’s V = 0.031) compar-
ing Minnehaha and Pennington counties with all other South Dakota counties (2012).
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urban areas following the availability of high-paying manufacturing jobs, but the 
decline in manufacturing jobs has reduced the income disparity between rural and 
urban areas. Improved education in rural areas has also reduced this rural-urban 
disparity. Additionally, rural areas with natural amenities (e.g., topography, riv-
ers, and lakes) are attracting high income urbanites to move back to rural areas 
(McGranahan and Beale 2002), Rapid City being a prime South Dakota example.

WVO theory proposes a generational shift from a utilitarian value orientation 
toward wildlife to a mutualistic value orientation due to lifestyle changes result-
ing from modernization factors. South Dakota’s high proportion of utilitarian 
to mutualist WVO types and the initial measures of the WVO in South Dakota 
offer an opportunity for a longitudinal study of this phenomenon. Changes in 
demographic and other trends may change the relative importance of how the 
various factors influence future WVOs. For example, the economy of Sioux Falls 
has become more service-based and has relatively low unemployment, with sig-
nificant growth due to migration from other states (Fogg and Harrington 2014) 
and from other countries. The type of residence history of this growth may have 
a greater influence on changes in future WVOs than can be explained by cur-
rent demographic statistics depending on whether most of the migration is from 
large metropolitan or rural areas (Heberlein and Ericsson 2005). For example, 
the Argus Leader (2017) reported that Sioux Falls families have become more 
diverse in terms of racial background and financial need. In 2017, 18 percent of 
Sioux Falls residents were non-white compared to 2000, when eight percent of 
Sioux Falls residents were non-white. Most new Sioux Falls residents are coming 
from Ohio, Missouri, and Illinois, although many are coming from Southern 
California, Colorado, New Mexico, and Arizona (World Population Review 
2017). Also, many refugees (3,568 from 32 countries since 2002) have been 
resettled in Sioux Falls, most arriving from Somalia, Eritrea, Sudan, Republic of 
Congo, Iraq, and Burma (Omaha World Herald 2017).

Urbanization has been found to influence wildlife attitudes by reducing or 
changing people’s connections to nature (Heberlain and Ericsson 2005; Stedman 
and Heberlain 2002; Willits and Luloff 1995). More recently, wildlife agencies 
have developed programs providing more opportunities for urbanities to main-
tain connections to nature. For example, whereas wildlife agencies have tradition-
ally focused on providing quality fisheries that would motivate anglers to travel 
(Gilliland 2008; Schramm and Edwards 1994), more recently they have included 
programs providing fishing opportunities in close proximity to municipalities 
for urban residents who do not have access to traditional fishing opportunities 
(Botts 1984; Schramm 2008). Numerous efforts and programs have been created 
to provide city residents better opportunities to make connections to nature (e.g., 
Illinois DNR Green Cities Program and Step Outside events offered by many 
organizations). In South Dakota, the Game, Fish and Parks Department built 
outdoor learning centers in Sioux Falls (The Outdoor Campus – East, 1997) 
and Rapid City (The Outdoor Campus – West, 2011) to provide education 
about outdoor skills, wildlife, conservation and management to help preserve an 
outdoor heritage. Previous authors have suggested that the number and types of 
opportunities to maintain connections with the outdoors and nature may play a 
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role along with other factors in determining the proportion of WVO types in a 
state, which was why we included some baseline information for participation in 
fishing, hunting and wildlife viewing in our analyses (Geng et al. 2015; Nisbet 
et al. 2009; Restall and Conrad 2015). Because maintaining connections with 
nature may be an important factor explaining future patterns of WVO types, 
future research may be enhanced by developing a better scale for measuring 
people’s types and opportunities for maintaining connections with nature, such 
as, frequency of participation, interest in or importance of various outdoor activi-
ties, and perceived opportunities for engaging in desired outdoor activities.

In addition to South Dakota being a good candidate for a longitudinal study 
of factors influencing the overall WVO proportions in the state, there are some 
interesting features and trends within the state which may contribute to a longi-
tudinal study that could add valuable insight to the WVO model. First there are 
two relatively large, rapidly growing urban areas in a very rural state experienc-
ing depopulation in many of the counties. These two urban areas have different 
features influencing growth: Sioux Falls with lots of jobs in the service and health 
sectors and Rapid City with strong natural resource amenities provided by the 
Black Hills area. Over time this transition toward a more urban population in 
the Sioux Falls and Rapid City areas surrounded by sparsely populated rural areas 
may contribute to a pronounced regional pattern of WVO types within the state. 
However, currently there is no statistical difference in WVO types between these 
two urban areas or the rest of the state, and our measure of wildlife-related rec-
reation was relatively similar among these two urban areas and the remainder of 
the state. Thus, our 2012 data are baseline information that can be evaluated as 
conditions change over time. This suggests, for future research, the need for the 
collection of WVO information at finer degrees of spatial resolution (e.g., county 
level, Census Block Group level; see Dietsch et al. 2011; Teel and Manfredo 
2010) to enhance the utility of findings for management decision-making.

As expected, we found very little change in the proportions of WVO types 
in South Dakota measured in 2004 and eight years later in 2012, which sup-
ports the WVO model that WVO change is a gradual, generational change. To 
determine the effect of comparing data collected in 2004 using a 19-item scale 
with the 2012 13-item scale, we recalculated the 2004 data using just the same 
13 items used in 2012. Although we found very little difference in proportions 
of WVO types for the two scales, good methodological procedures would call 
for future studies to use the same scale. The 19-item scale provides a more com-
prehensive measure of each of the scale’s factors, while the 13-item scale has the 
advantage of being shorter and thus more easily included as part of other surveys 
that may be conducted in the future. The similar WVO proportions of South 
Dakota residents in the Black Hills measured in 2008 and again in 2012 using 
the 13-item scale with similar response rates demonstrates the reliability of the 
WVO scale. It appears that having similar response rates may be rather important 
for comparing WVO, particularly in longitudinal studies. We suspect that the 
main difference between the 2004 and 2012 data was due largely to the higher 
response rate in 2012 collecting a higher response from the distanced WVO type, 
i.e., people who are less interested in the topic of wildlife (Groves et al. 2004).
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Because people with different WVOs view the fundamental relationship between 
humans and wildlife in different ways, a division of WVO types in the population 
can form the basis for controversy over certain wildlife management actions and poli-
cies. WVO assessment has been shown to be a valuable tool for better understanding 
the drivers of such conflict and informing adaptive resolution strategies (Manfredo 
2008). With an increasing number of South Dakota residents being raised in urban 
environments, WVO theory would predict a shift toward more mutualistic views. 
Understanding the networks that exist for social exchange between urban and rural 
residents may be important to understanding how the pace of WVO shift may differ 
regionally across the US. Continuing periodic assessments of WVOs in South Dakota 
will enable the opportunity to further explore the relationship between moderniza-
tion influences and changes in the wildlife values of the public in one of the more 
rural U.S. states; thus, contributing more broadly to WVO theory by explaining rates 
of change over time and the generational factors contributing to value shifts.
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Appendix C. Question items and directions for computing the WVO in SPSS.

Questions – 1n sequence used in this study.1,4 Code2

Humans should manage fish and wildlife populations so that humans benefit. W1
Animals should have rights similar to the rights of humans. W2
We should strive for a world where there is an abundance of fish and wildlife 
for hunting and fishing. W33

I view all living things as part of one big family. W4
Hunting does not respect the lives of animals. [RECODED] W5
I feel a strong emotional bond with animals. W6
The needs of humans should take priority over fish and wildlife protection. W7
I care about animals as much as I do other people. W8
Fish and wildlife are on earth primarily for people to use. W9
Hunting is cruel and inhumane to the animals. [RECODED] W10
We should strive for a world where humans and fish and wildlife can live side 
by side without fear. W11

I value the sense of companionship I receive from animals. W12
Wildlife are like my family and I want to protect them. W13
People who want to hunt should be provided the opportunity to do so. W14

1Questions measured on a 7-point scale: 1 = Strongly Disagree. 2 = Moderately Disagree, 3 = Slightly 
Disagree, 4 = neither, 5 = Slightly Agree, 6 = Moderately Agree, 7 = Strongly Agree
2Belief Items: Domination/Utilitarian (Appropriate Use  =  W1, W7, W9; Hunting  =  W5R, W10R, 
W14); Mutualism (Social Affiliation = W2, W4, W11, W13; Caring = W6, W8, W12).
3Note: W3 was dropped due to low scale reliability.
4Question items and directions for computing the WVO in SPSS.
 Compute use = mean(W1, W7, W9).
 Compute hunting = mean(W5R, W10R, W14).
 Compute mutual = mean(W4, W2, W11, W13).
 Compute caring = mean(W6, W8, W12).
 Compute usehunt = mean(use, hunting).
 Compute mutualcare = mean(mutual, caring).
*Create crosstabulated scale using both mutualcare and usehunt (4 categories: Utilitarian, Mutualist, 
Pluralist, Distanced).
Compute usebymutual = 9.
Missing values usebymutual (9).
Value labels usebymutual
 1 ‘Utilitarian’
 2 ‘Mutualist’
 3 ‘Pluralist’
 4 ‘Distanced’.
If usehunt > 4.50 and mutualcare <= 4.50 usebymutual = 1.
If usehunt <= 4.50 and mutualcare > 4.50 usebymutual = 2.
If usehunt > 4.50 and mutualcare > 4.50 usebymutual = 3.
If usehunt <= 4.50 and mutualcare <= 4.50 usebymutual = 4.
If usehunt = 9 or mutualcare = 9 usebymutual = 9.
Compute usebymutual = WVO.
Coding instructions were provided by Dr. Tara Teel, Department of Human Dimensions of Natural 
Resources, Warner College of Natural Resources, Colorado State University




