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Abstract.–Resource managers in the natural resource profession address large 
and complex issues that have expanded as the diversity of stakeholders using 
these resources has grown. Management decisions impact people’s access to these 
resources, so including a variety of perspectives in this process is vital for 
addressing these growing priorities and diverse perspectives. However, the 
profession fails to represent the human diversity of its constituency. To inform 
recruitment efforts and retention of diverse groups of professionals, we studied 
influential experiences, supports and barriers to career development, and timing of 
career selection. We surveyed 597 students and natural resource professionals in 
Texas. We found all were drawn to this field because it was intrinsically 
satisfying; however, females were more intrinsically motivated and males more 
extrinsically motivated. We also identified differences in influential experiences 
based on ethnicity suggesting better targeted outreach that addresses cultural 
differences throughout the formative years is necessary to improve recruitment. 
The most frequently cited barriers to career progression were the low pay and job 
security that graduates face when entering the workforce as well as the lack of 
teacher and mentor support through professional development.  The field of 
natural resources has been improving in workforce diversity but still does not 
represent the human diversity in the general population. Targeting engaging 
activities for young children, establishing appropriate mentoring programs, and 
offering better paying permanent jobs to graduates rather than seasonal 
employment are ways that the profession could further improve workforce human 
diversity.  

Supplemental material is available for this article online. 

Keywords: career motivation, career barriers, workforce diversity, inclusion, students, 
professionals 

––––––––––––––––––––––––– 
Historically, the field of natural resources was narrowly focused on 

game management. Professionals in this field were mostly white 
males with backgrounds in hunting and other consumptive uses of 
these resources (Lopez & Brown 2011; ESA 2006; Colker & Day 
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2004). The discipline has grown in scope especially since the 
environmental movement in the 1970s to include conservation, 
ecological health, and environmental outreach which has created 
opportunities to include more human diversity in its workforce 
(Chesney 1981; Sharik et al. 2015). However, the discipline still does 
not reflect the human diversity of the U.S. population (Rodriguez & 
Peterson 2020).  

Progress has been made in hiring, and the field is more diverse 
than it was historically. Nonetheless, barriers to career progression 
such as lack of access to opportunities and lack of mentors still exist 
for marginalized groups (Haynes et al. 2015; Taylor 2017). These 
barriers hamper the profession’s ability to effectively deal with 
environmental problems because time and mental energy is spent on 
strategies dealing with barriers rather than solving problems (Lent et 
al. 2002). By improving representation of diverse groups, we can 
improve creativity in complex problem-solving, gain a better 
awareness of environmental justice, and increase support for natural 
resources programs by connecting with a wider audience (Østergaard 
et al. 2011; Schelhas 2002; Rice 2011; Taylor 2014). Consequently, 
the profession and the professional societies that represent natural 
resources management should have a vested interest in improving 
diversification of the workforce. 

Professional societies in natural resources educate members, 
increase communication among managers, scientists, industry, and the 
public; provide training; conduct research; produce policy statements; 
and increase networking for job seekers. These societies recognize the 
benefits of human diversity (ESA 2006; Sharik 2015; SRM 2018; 
Hettinger et al. 2019) and have set goals to engage and recruit 
students and new professionals who reflect the demographics and 
cultures of the public that they serve (Davis et al. 2002; TWS 2016). 
These inclusive goals have resulted in increased minority and female 
representation in the profession. For example, the Society for Range 
Management increased female membership from 13.9 to 20.3% and 
increased ethnic minority membership from 6% to 8.4% over ten 
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years (1992 to 2002) (Albrecht 2003). The Ecological Society of 
America’s membership in 2017 was 31% female with ethnic minority 
representation at just under 10% (ESA 2006; 2017). Even though few 
natural resource professional societies beyond the aforementioned 
keep track of these demographic data (J. Blake, The Wildlife Society; 
V. Trujillo and J. Brown, Society of Range Management: pers. 
comm.), they have been working to improve human diversity in the 
profession. These efforts include the creation of society diversity 
statements, workshops on promoting human diversity, expanding 
mentoring opportunities for minorities, and holding conference 
sessions focused on improving ethnic and gender diversity. These 
activities are designed to engage people and increase applicant 
diversity of those pursuing careers in natural resources. 

Natural resource management decisions influence access to public 
resources and directly impact the health and well-being of the 
population (Rodrigues & Peterson 2020). Hence, the profession must 
include diverse perspectives and priorities from the spectrum of 
stakeholders to manage the country’s natural capital responsibly and 
ethically (Peterson et al. 2020). If hiring authorities within the 
profession fail to recruit a diverse workforce, the profession is in 
jeopardy of failing to address their management responsibilities. 
Consequently, understanding the process of recruitment and career 
development in the natural resource profession can provide insights 
into creating an inclusive professional culture. Social cognitive theory 
provides a framework for better understanding interactions between 
personal experiences and career development (Lent et al. 1994; Mau 
2000). Insights generated from asking questions structured through 
social theory can then be used to better recruit and retain a diverse 
natural resource workforce.  

Social Cognitive Theory and the Natural Resource Profession.– 
Efforts by professional societies, agencies, and other institutions to 
diversify the field can be refined with a better understanding of the 
personal factors (interests) and circumstances that influence a person’s 
decision to pursue a career in natural resources. Application of the 
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social cognitive career theory in research provides a framework for 
studying and understanding factors that influence career decisions 
(Lent et al. 1994; Mau 2000). This framework facilitates studying how 
the interaction among personal attributes, exposure, and experiences 
lead to progression or lack thereof in career development; for 
example, when and what experiences have the most influence on how 
person – situation interactions effect career motivation, and determine 
the dominant supports and barriers that contribute to career 
progression. 

Career choice is multidimensional and combines personal needs 
and interests with experiences in and the culture of their workplace 
(London 1993; Blanchard & Haccoun 2019). “You do it because you 
love it,” is a common phrase spoken by those in natural resource 
fields. This love is a result of internal and external stimuli: the 
intrinsic and extrinsic factors related to motivation (Lent et al. 1994; 
Haynes et al. 2015). Intrinsic factors are related to activities that are 
engaging, intangible and pleasurable to the individual, and can result 
in part from self-efficacy, the belief that the person is capable of doing 
something. Extrinsic factors are separate from the individual and often 
related to tangible outcome expectations such as monetary gains or 
social approval (Lent et al. 1994; Ryan & Deci 2000; Vallerand 
2007). Understanding the intrinsic and extrinsic factors related to 
motivation that enhance career development and commitment can 
help the discipline attract and retain high-quality employees (Lent et 
al. 1994; Ng et al. 2017).  

A person’s motivation and behavior along with their situational 
context are integral in their career development. This situational 
context includes circumstances that help (supports), and 
circumstances that hinder (barriers) career progression (Lent et al. 
2002). The natural resource profession has been making progress in 
assessing barriers that underrepresented groups have faced entering 
the profession (Adams & Moreno 1998; Haynes et al. 2015; 
Balcarczyk et al. 2015), but this knowledge must be better integrated 
with an understanding of personal aspects of motivation and applied 
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in recruitment programs to better attract individuals from a variety of 
backgrounds.  

In addition to motivation, the timing of career path selection is 
important for designing effective recruitment programs and 
environmental outreach. By identifying appropriate age groups, 
professionals can devise positive and engaging material to those most 
receptive to the ideas (Cohen et al. 2004). Previous work focused on 
middle school (Toepfer 1994), high school (Mortimer et al. 2008), and 
college experiences (Millspaugh & Millenbah 2004; Junge et al. 
2010); but these studies each focused on a specific age group and did 
not evaluate across time. Evaluating the timing of this decision, by 
asking people who have already made this decision, can help those in 
natural resources target outreach and activities that promote interest in 
this field as a career.  

Our objective was to use the framework of social theory as a guide 
to ask questions about people’s experiences and the influence of these 
experiences on their career development in natural resources 
professions. We examined these experiences and their timing in career 
professionals and undergraduate students to identify factors 
contributing to career progression or causing barriers to professional 
development. We assessed variation in experience based on 
background, career stage, race/ethnicity, and gender. We further 
identified life experiences influential to different demographic groups 
and the timing of their natural resources career acquisition. We then 
used results from this work to provide guidance to help structure 
recruitment strategies for a diverse workforce in natural resource 
careers. 

 

MATERIALS & METHODS 
 

To assess factors of motivation, supports, and barriers to natural 
resource career acquisition, we collected publicly available e-mail 
addresses in spring 2015 from natural resource websites in the State of 
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Texas (Mejia 2016), using ApplyTexas (https://www.applytexas.org/) 
to determine natural resources-related degrees. Because universities 
do not publish undergraduate emails online, we used snowball 
sampling to broaden recruitment, asking participants to forward study 
information to others in the field (Ary et al. 2010). Some agencies 
have rules against using federal email accounts for these sorts of 
surveys; therefore, we worked with human resources departments to 
gain internal agency approval. 

We used a mixed-methods design to survey students and 
professionals about how person – situation interactions affected their 
recruitment and explored similarities and differences in motivation 
and experiences based on career stage, race/ethnicity, and gender 
differences. We used multiple choice questions and seven-point 
Likert-type scales for quantitative assessment and open-ended 
questions for qualitative explanations (see https://doi.org/10.32011 
/txjsci_72_1_Article08.SO1). We designed our questions to collect 
information on demographics (multiple choice) (Table 1), factors 
related to motivation (Likert-type scale: 1 = entirely disagree, 7 = 
entirely agree), and recruitment experiences (qualitative text) 
(Chesney 1981; Adams & Moreno 1998; Outley 2008). Questions 
were modified from published work (Moreno 1994; Amabile et al. 
1995; Outley 2008) and evaluated for face validity (does it measure 
what it is supposed to measure) using expert opinion, and assessed for 
reliability using a threshold of Cronbach’s Alpha > 0.7 for retention 
(questions are consistent and produce results that do not include 
random error) (Ary et al. 2010), but not pilot tested. We uploaded 
questions (Online resource) into Qualtrics (SAP Software Solutions, 
Newtown Square PA) and distributed links to the survey (see Mejia 
2016 for more details including text used).  We sent three emails to all 
individuals to invite their participation at one-week intervals: (1) 
information about the study, (2) survey link, and (3) final reminder 
with link. Individuals had three weeks to complete the survey. We 
used these emails (observed) to assess non-response bias, comparing 
ethnicities and genders of respondents to screener data on agency  
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Table 1. Demographic categories used in the survey to examine the motivation of 
individuals entering natural resource careers in Texas, 2015. 

Demographic Category Definition 

Career Stage  

 Undergraduate Undergraduate student in natural resources  

 Early Career Natural resource professional, 0-3 years experience 

 Established 
professionals Natural resource professional, 3 + years experience 

Ethnicity  

 Majority Identifies as Caucasian/White 

 Minority Identifies as other than Caucasian/White 

Gender  

 Female Identifies as female 

 Male Identifies as male 

 Other Does not conform to binary gender categories 

 

demographics (expected) (TPWD 2017) using a chi-square test for 
non-response bias (Agresti 1990; NISS 2008). 

We conducted all quantitative statistical analyses using SPSS 24.0 
and 26.0 (IBM Corp. 2016) (a priori α = 0.05 unless otherwise 
stated). For these quantitative analyses we excluded surveys in which 
individuals did not answer questions on intrinsic or extrinsic factors 
related to motivation or did not provide full demographic information.  

We created composite intrinsic scores and composite extrinsic 
scores by summing scores for Likert-type questions for that factor 
type (scale of 6-42). We treated composite scores as continuous 
variables and assessed distributions for test assumptions by examining 
Q-Q plots of the residuals. We identified two extreme data points 
from the plots and determined they were greater than 5 absolute 
deviations from the median (MAD) (median = 34, MAD =  3) and 4.5 
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standard deviations (SD) away from the mean (�̅� = 33.2, SD = 4.7) out 
of 589 valid questionnaires (Ley et al. 2013). Removal of these points 
improved model fit so we used parametric statistics excluding the two 
outliers to assess composite scores (Agresti 1990).  

We assessed correlations between the composite scores for 
intrinsic and extrinsic factors related to motivation using a Pearson 
correlation coefficient to check for association (Neter et al. 1996). 
Then we examined how demographics (genders, ethnicities, career 
stage) affected composite intrinsic and extrinsic scores using 
Multivariate Analysis of Variance (MANOVA) assessing model fit 
based on error variances (Levene’s test) and residual plots. If the data 
violated assumptions of equal error variances, we applied a Welch’s 
ANOVA which is robust to variance heterogeneity (Gamage & 
Weerhandi 1998).  

We used nonparametric statistics to test for the importance of 
experiences (scores 1-7), and the categorical timing of the 
respondent’s decision to pursue natural resources as a career. We first 
explored differences among demographic groups for the importance 
of each type of life experience on career decisions by applying an 
independent samples Kruskal-Wallis test with pairwise comparisons 
(Kruskal & Wallis 1952). We then examined timing of the 
individual’s decision to pursue natural resources as a career in relation 
to motivation and demographics using Spearman’s rho (Puth et al. 
2015). 

Last, we qualitatively analyzed the responses to our open-ended 
questions regardless of survey completion (Bazeley & Jackson 2013). 
We performed content analysis to familiarize ourselves with the 
responses by initially reading and tabulating responses, then 
identifying themes, coding responses, and interpreting these responses 
in relation to intrinsic and extrinsic factors influencing motivation, 
and supports and barriers to career development (Hesse-Biber & 
Leavy 2003). We then further divided these themes into finer-scaled 
groups of responses, indexing the responses for consistencies using 
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inductive reasoning and informally comparing interrater reliability. 
We summarized the data using frequency of response (QSR 
International 2014).  

 
 

RESULTS  
 

We contacted 3,982 natural resource college students and 
professionals in Texas  with a 18% response rate. We only considered 
valid surveys that had more than 60% of the survey completed (Table 
2). Respondents included individuals from nonprofits (33 individuals), 
universities (164) and government agencies including city/county (8), 
state (259), and federal (105). Valid surveys were mainly from male 
majority-established professionals, and relatively few student surveys 
(Table 2) because of difficulty accessing to email addresses due to 
legal restrictions (U.S. Department of Education 1974). This study 
sample was comprised of mostly white males and did not reflect 
Texas demographics (Table 2). We did not use graduate student 
responses in the analysis (22) as they represent an overlap between 
student and early career professionals. Of the surveys used for the 
analysis, minority respondents identified as Hispanic/Latino (36 
individuals), African American/Black (15), American Indian/Alaskan 
Native (7), Asian American/Pacific Islander (10), and other (14). We 
found no significant difference in gender and race/ethnicity response 
rates (P > 0.05). 

 
Composite intrinsic and extrinsic factors were not correlated 

(Pearson’s R = -0.05, P = 0.3), demonstrating that that gains in 
motivation caused by one type do not cause losses in the other type. 
Individuals were more internally motivated (�̅� = 33.2, SE = 0.2; n = 
575) than externally (�̅� = 19.7, SE = 0.2; n = 574). Overall intrinsic 
motivation was greater in females (MANOVA, f = 6.9, df = 1, P = 
0.009), but not related to race/ethnicity or career stage (in all cases f < 
2.5, P > 0.1) (Levene’s test for equality of error variances P = 0.6) 
(Fig. 1). Extrinsic motivation was larger in minorities (MANOVA, f = 
8.0, df = 1, P = 0.005) and males (f = 11.0, df = 1, P = 0.001), but not  
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Table 2. Demographic data of respondents (total 597 surveys) who answered questions 
about the progression of their career in natural resources for surveys that were more 
than 60% completed, Texas 2015.  Texas Census from U.S. Census Bureau (2017). 

Demographics % Count Texas Census (%) 

Career Stage    

    Undergraduate Students 3.1 19  

    Early Career Professionals 7.4 45  

    Established Professionals 88.1 534  

    Did Not Identify 1.6 8  

Ethnicity     

    Ethnic Majority 84.8 514 42.0 

    Ethnic Minority 13.5 82 60.2 

    Did Not Identify 1.7 10  

Gender    

    Female 28.2 171 50.3 

    Male 71.0 430 49.7 

    Did Not Identify 0.8 5  

Total  100.0 597  

 
the interaction (f = 0.6, P = 0.4) (Levene’s test for equality of error 
variances P = 0.1) (Fig. 1). There was no detectable relationship 
between career stage and extrinsic motivation (Welch’s f2, 35.7 = 0.63, 
P = 0.5, Fig. 1). 

 
Life experiences were important in career development (Kruskal-

Wallis H = 38.0, df = 10, P < 0.0005), specifically in the importance 
of outdoor recreation (P < 0.0005) and family activities (P = 0.01) 
(Fig. 2). We examined pairwise differences and found that male 
minorities established in the profession ranked outdoor recreation less 
influential than white males at similar stages of their career (H = 94.5, 
P < 0.0005). Established male minorities ranked family influences  
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Figure 1. Intrinsic factors related to motivation were greater than extrinsic factors across 
ethnicities and genders, but did not vary in career stage, likely due to large 
differences in category sample size (student n = 19, new professional = 42, 
established professional = 517). Internal factors were greater in females than males; 
external outcomes were greater in males and minorities in the field of natural 
resources, 2015. Scale 6-42. 

 
less important than white established professionals (in all cases H = 
55.2, P < 0.03). Within white participants, male students tended to 
rank family as less important than other groups in this category (in all 
cases H > 125.3, P < 0.06). There was one early-career minority 
female, and she ranked outdoor recreation and family as extremely 
important in influencing her career decisions, which were 
significantly more important than most other demographic groups 
(Table 3). However, we caution interpretation as there was only one 
individual that fit these criteria, so circumstances unique to that 
person could heavily influence the results. We detected no differences 
in the importance of environmental media (P = 0.4). We also detected 
no significant differences in the importance of formal and informal 
science education (P = 0.08 in both cases) or youth participation in 
natural resource management activities (P = 0.07) (Table 3).   
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Table 3. Median Likert-type scores and ranges reported by demographic groups (career 
stage, sex/gender, and ethnicity) regarding the importance outdoor recreation, family, 
formal academic education, informal education, youth participation in natural 
resources management activities, and environmental media to the development of 
their careers in natural resources management in Texas 2015. Sample sizes (n) for 
medians varied based on the number of responses from that demographic group for a 
specific question. 

  Demographic  (n)  Recr Family Forma  
Ed 

Informal 
Ed 

NRM Media 

Student 
Female Majority 
(8)  

6.5 (5-7) 5.0 (4-7) 6.0 (2-7) 5.5 (3-7) 4.0 (1-7) 6.0 (5-7) 

Female Minority 
(4)  

5.5 (4-7) 4.5 (4-6) 6.5 (5-7) 5.5 (5-6) 3.0 (1-5) 4.5 (1-7) 

Male Majority 
(7) 

6.0 (1-7) 4.0 (1-7) 6.0 (1-7) 5.0 (1-7) 4.0 (1-7) 6.0 (1-7) 

       
Career 

Early Female 
Majority (11)  

6.0 (4-7) 7.0 (4-7) 7.0 (4-7) 6.0 (4-7) 5.0 (1-7) 5.0 (2-7) 
  

Early Female 
Minority (1)*  

7.0 7.0 7.0 7.0 7.0 6.0 

Early Male 
Majority (27)  

6.0(1-7) 6.0 (1-7) 6.0 (1-7) 5.0 (1-7) 4.0 (1-7) 5.0 (1-7) 

Early Male 
Minority (4)  

5.5 (4-7) 5.5 (2-6) 5.5 (4-6) 5.5 (2-6) 6.0 (2-7) 5.0 (3-6) 

Established 
Female Majority 
(116)  

6.0 (1-7) 6.0 (1-7) 6.0 (1-7) 5.0 (1-7) 4.0 (1-7) 5.0 (1-7) 

Established  
Female Minority 
(25-26)  

5.0 (1-7) 5.0 (1-7) 6.0 (1-7) 5.0 (1-7) 4.0 (1-7) 4.0 (1-7) 

Established Male 
Majority (328-
335)   

6.0 (1-7) 6.0 (1-7) 6.0 (1-7) 5.0 (1-7) 4.0 (1-7) 5.0 (1-7) 

Established Male 
Minority (43-44) 

5.0 (1-7) 5.0 (1-7) 6.0 (1-7) 5.0 (1-7) 4.0 (1-7) 5.0 (1-7) 
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Figure 3. Most individuals indicated that they decided to enter the field of natural 
resources when they were in college, followed by high school, survey of college 
students and professionals in natural resources careers in Texas, 2015. 

 

Most respondents chose natural resources as a career after 
beginning college with fewer individuals deciding earlier in (Fig. 3).  
There was a small but detectable increase in the importance of 
extrinsic factors related to motivation in those that chose their career 
path later in life (Spearman’s r = 0.12, n = 587, P = 0.004).  We 
found no relationship between demographics and timing of career 
recruitment (in all cases Spearman’s r < 0.04, P > 0.3). 
 

Qualitative analyses of statements provided insight into commonly 
identified supportive experiences and barriers to career development. 
We identified eight supportive categories (themes) divided into 23 
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groups of positive experiences (Table 4). Passion and personal interest 
were the most common internal factors supporting career development 
(21%); experiences during school and career were the most common 
external factors (64%). Next, we identified eleven categories (themes) 
divided into 26 groups of barriers to career development (Table 5). 
Individuals described extrinsic deterrents including low pay (18%), 
lack of educator and administration support and lack of mentors 
(20%), and lack of job security (11%) as the three top reasons 
individuals were hesitant to pursue a natural resource career. Note that 
11.7% individuals of underrepresented groups including women, 
ethnic minority females (5.1%), and ethnic minority males (8.1%), 
indicated narrow-minded professionals and discrimination (i.e. racism 
and sexism) made them question their pursuit of this career (61.4% of 
respondents were male ethnic majorities).  

 

 
DISCUSSION 

 
People want to make a difference in the environment. Our results 

show this is consistent across study groups: individuals enter the 
natural resource profession because they are passionate about it and it 
makes them feel good. These intrinsic factors relating to motivation 
were therefore the most influential in career selection and 
development and should be emphasized in recruitment and outreach 
activities by the profession. Providing activities and opportunities 
throughout life that increase self-efficacy and make people feel 
included, invested and empowered can help attract high achievers 
from diverse backgrounds into the natural resource workforce (Richie 
et al. 1997; Brown 2000; Armstrong et al. 2007). These types of 
opportunities ignite and nurture the passions of those considering 
natural resources as a career from all demographic groups and are an 
investment in the future of our profession (Duckworth et al. 2007).  
 

Careers in natural resources are personally rewarding, as shown by 
the relative importance of intrinsic versus extrinsic factors for all 
responding demographic groups. These careers are rewarding because  
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Table 4. Qualitative coding and frequencies of categories and groups of survey responses 
related to positive experiences that attracted individuals to careers in natural resource, 
Texas 2015 (n=372). Frequency is the number of responses containing that comment. 

 

Category Group Frequency 
Self-efficacy   
 Passion and personal interests 77 
 Making a difference 39 
 Self-motivated 26 
 Always knew 5 

 
Outcome Expectation   
 I can get a career in this! 7 
 Job security and benefits 7 

 
Mentor support   
 Mentorship 60 

 
Educators and administration  102 

 
Career or degree experience  
 Undergraduate activities 2 
 Youth activities 21 
 Science 16 
 Opportunities  36 
 Job activities 106 
 Academic classes  58 

 
Organization  
 Job availability  29 
 Positive organizational 

atmosphere 
38 

 Education and training 27 
 

Family  
 Family support 7 
 Childhood upbringing 12 
 Family heritage 22 
   
 Environmental media 8 
 Spirituality 1 
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Table 5. Qualitative hierarchical coding and frequency of categories and groups of survey 
responses related to career barriers, Texas 2015 (n=273). 

Category  Group Frequency 
Lack of benefits   

 Low pay 49 
 Job security  31 
 Working conditions 11 

 

Mentors  
 Lack of mentorship 21 

 

Educators and administration   
 Lack of teacher/counselor support 33 
 Received poor information about the 

field 
6 

 Comparison of this field to others 12 
 

Career/degree experience  
 Academic classes 24 
 Lack of experience 17 

 

Organizational    
 Politics 23 
 Red tape 3 
 Academia 14 
 Poor hiring practices  19 
 Lack of funding 7 
 Having to know someone  4 

 

Colleague interactions  
 Narrow perspectives of 

professionals/students 
30 

 

Discrimination   

 Sexism 10 
 Racism 2 
 Lack of diversity  13 

 

Fatalism 10 

 Lack of public interest 11 
 Lack of outreach programs 1 

 

Family  

 Lack of family support 3 
 Family responsibilities  6 

 

Other   

 Failed applications 8 
 Experienced no recruiting  5 
 Frustrating career choice 3 
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they support an individuals’ outcome expectation in their ability to 
make a positive difference (Weinberg 1995; Richie et al. 1997; Grant 
2007; Rueger et al. 2010). Even though all groups found their careers 
personally rewarding, women were more motivated by these internal 
factors than men (2.3% greater), and men showed stronger motivation 
in relation to external factors than women (8.6%). The larger 
importance of extrinsic factors such as salaries and societal approval 
in males may be related to gender roles and a male’s perceived 
responsibility as a provider (Bernard 1981; Iorga 2015). Additionally, 
ethnic minorities reported more motivation from external factors than 
whites (6.2% greater). In other studies, minority ethnic groups, 
especially Latinos and Asians, tended to perceive a greater 
responsibility toward supporting their family (Fuligni et al. 1999; 
Hardway & Fuligni 2006). Consequently, their career choice may 
more heavily consider their future ability to support their family 
(Phinney et al. 2006). Hence, while motivation from intrinsic factors 
was a strong motivator across groups, extrinsic rewards may be more 
important for ethnic minority than majority recruitment activities. The 
inclusion of rewards and recognition such as scholarships and clarity 
on future outcome expectations (e.g. expected salaries and career 
opportunities) congruent with family obligations may therefore 
improve minority recruitment in natural resources careers. 
 

A potential recruitment problem is that access or exposure to 
opportunities in natural resources may differ as a result of ethnicity 
(Lent et al. 1994, Lent et al. 2002). While we show similar variation 
among most groups when they ranked their most influential 
experiences, minorities established in the profession indicated that 
outdoor recreation while growing up was not as influential as reported 
by other groups. Additionally, all minority groups tended to rank 
outdoor recreation lower than majority groups (except the one 
response from an early career female minority) (Table 3). This is most 
likely because opportunities for recreation were not the same between 
groups possibly because of cultural differences such as the types of 
leisure activities their family participated in rather than those ethnic 
groups not caring about outdoor recreation (Balcarczyk et al. 2015; 
Haynes et al. 2015). Additionally, those activities we asked about 
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(camping, hunting, birdwatching, fishing, etc.) are not the only ways 
to engage with the outdoors. We could have missed people that 
engaged with the outdoors at a local level in urban areas, so 
broadening our definition of outdoor recreation will be important in 
getting a more accurate and inclusive assessment of outdoor 
recreation in the future. Childhood experiences familiarize people 
with activities that can develop into interests that lead to careers (Lent 
et al. 1994). A lack of these types of experiences for some 
demographic groups could contribute to the lack of human diversity in 
the profession. This result further emphasizes the importance of 
accessibility and outreach to underrepresented groups in outdoor 
programs.   

 
Understanding when individuals make career choices in natural 

resources can help the profession better target outreach and 
recruitment. We found that most respondents made the decision to 
enter natural resources in high school or later. Later decisions may 
occur because students are not aware of natural resources as a career 
option. During college, students transferring into natural resources 
often say they did not know about the major or opportunities for 
careers until well into their undergraduate experience (Washington & 
Rodney 1986; Griffis-Kyle, unpublished data, Texas Tech University 
exit interviews). To increase public awareness, experiential programs 
targeted earlier in primary education should explicitly address career 
opportunities and outcome expectations in natural resources. This 
strategy can provide several benefits: activities that improve self-
efficacy also improve success in school and career (Stake & Mares 
2001; Kinkel & Henke 2006; Armstrong et al. 2007), and early 
introduction to career possibilities may improve earlier recruitment.  

 
Even though individuals make career choices later, experiences as 

children influence those choices as shown by the importance of family 
activities and outdoor activities as children to the people we sampled. 
Childhood events can improve environmental attitudes and facilitate 
self-efficacy and intrinsic motivation (Chawla 1999; Powers 2004; 
Hacking et al. 2007). Our results, demonstrating those choosing 
earlier were more intrinsically motivated than those choosing later, 
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support this idea that investing in early childhood experiences can 
benefit later career recruitment. People want to make a difference and 
help the natural world (Bowman & Shepard 1985), so encouraging 
self-efficacy and the belief that they can affect a desirable outcome 
through hands-on activities is critical for facilitating engagement in 
the discipline and increasing later recruitment of diverse applicants 
(Bowman & Shepard 1985; Wildman & Torres 2001; Martinez et al. 
2012). These early positive activities that enhance recruitment can 
also improve later job retention (Lent et al. 2002; Chapman & Guay-
Woodford 2008), so outreach activities for children are investments in 
the future of the profession. 

 
The lack of appropriate supports, such as effective mentors 

identified by our work, can halt career progression (Lent et al. 1994; 
Lent et al. 2002; Wells et al. 2005) and cause people to question 
whether to pursue a career. Quality mentoring relationships, especially 
those that include shared demographic experiences, are critical for 
recruiting and retaining individuals because mentors can provide 
guidance on opportunities, advice on dealing with barriers, and can 
improve career satisfaction and success (Richie et al. 1997; Campbell 
et al. 2005; Horner-Devine et al. 2016). Mentors also function as 
models, helping those earlier in their career visualize their own ability 
to succeed in the profession. This goal representation, the ability to 
visualize oneself in a similar job in the future, is an important 
motivator towards a career path, so targeted mentoring program can 
be an influential investment in recruitment and retention efforts. The 
number of these types of programs is growing at professional society 
meetings, in agency outreach and training, and with community-based 
programs for the younger generation (e.g. Wells et al. 2005). 
However, our work suggests there is room for improvement in these 
mentoring programs, as respondents indicated there was a lack of 
effective mentors. Other considerations when establishing these 
programs are the extra responsibilities and time requirements 
programs can place on individuals from marginalized groups acting as 
mentors (Jimenez et al. 2019). Consequently, these types of activities 
should be a part of a normal workload, not activities that are added on 
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top of an already full-time job or we risk losing gains in diversifying 
the natural resources workforce. 

 
The natural resources profession may also need to invest in higher 

paying or more permanent entry-level positions as these were the most 
common barriers to career development identified by survey 
respondents. Pay and job security for entry-level bachelor’s degree 
positions in natural resources can be low relative to other professions 
(Colker & Day 2004; Haynes et al. 2015). These are significant 
barriers, especially problematic when a person is weighing job 
satisfaction with the ability to meet family responsibilities (Wildman 
& Torres 2001; Outley 2008). Cultures that have traditions of strong 
familial obligations are more likely to look for and require larger 
salaries even within the natural resources’ profession (Taylor 2017). 
At least some starting salaries are within these salary expectations 
(Taylor 2008; 2017); however, in some subdisciplines like wildlife 
biology, highly qualified individuals are competing for entry-level 
permanent positions, leaving recent graduates at a disadvantage. It is 
common for recent graduates to work a series of temporary positions 
before obtaining what is considered an entry-level position in other 
subdisciplines. To better understand this issue, it is essential to 
consider the jobs graduates take immediately after college, the time it 
takes to obtain entry-level permanent positions, and the level of 
education and experience needed to get these jobs in subdisciplines. 
Expected outcomes like a competitive salary and job security are 
crucial when evaluating if a career is feasible for basic needs and 
family obligations (Maslow 1943; Kenrick et al. 2010). Consequently, 
the discipline should invest in entry-level positions with job security 
to make careers in natural resources more attractive and increase 
human diversity. 

 
There is still little diversity in upper administration of natural 

resource agencies and in the governing boards of our professional 
societies, suggesting workplace culture has not changed enough to 
support a diversity in these senior positions (Taylor 2008; Haynes et 
al. 2015; Taylor 2014). Our research indicates that workplace culture, 
specifically racism and sexism are still barriers for ethnic minorities 
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and women, but not a significant problem for white males. There has 
been improvement in female representation but less in ethnic 
diversity, and role congruity still is an issue in upper administration 
(Eagly & Karau 2002; Taylor 2017). People still experience 
uncomfortable, discriminatory, and at times hostile work 
environments (Taylor 2008; Balcarczyk et al. 2015). Close to 12% of 
our participants from underrepresented groups indicated facing issues 
of sexism, racism, lack of diversity, or the narrow perspective of their 
peers as compared to 0.06 % of the majority group. However, our 
work only includes people still in the field, so we likely underestimate 
the frequency and severity of these career barriers. Better 
representation of minorities and women in upper administration are 
necessary to reduce issues of culture and harassment (Davidson & 
Black 2001; Bird 2011).  

 
The field of natural resources recognizes the need for workforce 

diversity. Nevertheless, men made up 70% of our sample, a much 
larger proportion than the 49.7% in Texas’s population where this 
study took place. Further, the field has been unsuccessful in recruiting 
and retaining ethnic minorities, as they only make up approximately 
17% of environmental organizations (summarized from Taylor 2017 - 
minority representation in natural resource organizations published 
since 2010, excluding energy organizations). We see these same 
patterns in Texas where only 14% of our study participants were 
ethnic minorities as compared to 60.2% in the state’s general 
population (U.S. Census Bureau 2017). As baby boomers retire, hiring 
authorities have an opportunity to diversify the professional 
community and improve connections to and relevancy with the 
general population (Gropp 2004; Martinez et al. 2012).  

 
If hiring authorities fail to recruit a diverse workforce, the 

profession is in jeopardy of failing to grasp the varied public 
perspectives within natural resources. By failing to include these 
perspectives, the U.S. government is in danger of violating the Public 
Trust Doctrine – a basis for the “North American Model of Wildlife 
Conservation” in which the government manages the natural resources 
in trust for the American public (Geist & Organ 2004; Batcheller et al. 
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2010; Teel & Mandredo 2010). We suggest using insights from the 
application of the social cognitive career theory in research to 
structure outreach, recruitment, and retention programs that integrate 
socio-cognitive mechanisms such as self-efficacy, outcome 
expectations and goal representation with context. Using these ideas 
as a guiding framework, programs can be designed to offer high 
quality experiences, targeted when those experiences will have the 
greatest effect, synergistic with programs aimed at removing barriers 
to career progression (Lent et al. 1994, Lent et al. 2002). These efforts 
will require designing culturally sensitive outreach and recruitment 
activities, scaffolding interest starting at a young age to facilitate 
engagement, and investing in entry level positions to provide 
appropriate incentives. Some of the contract educators in Texas, such 
as the East Foundation are great places to begin these outreach 
activities, especially as they hire educators from culturally diverse 
backgrounds.  We also recommend establishing mentoring networks, 
in professionals societies and directly in agencies and other groups, to 
connect those that may have faced similar barriers in ways that do not 
disproportionately harm mentors in their career (Ragins & Cotton 
1991; Dreher & Cox 1996; Balcarczyk et al. 2015). The profession of 
natural resources is addressing large and complex issues such as 
climate change and land use change. Engaging diverse cultures and 
ideas brings together more perspectives and enhances our ability to 
meet the environmental issues we are facing and is essential for the 
relevancy of the profession (Manfredo et al. 2017). 
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