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INTRODUCTION 

The U.S. is becoming increasingly diverse, but the government agencies serving the 

population lag behind.  Research is ongoing to understand factors that forestall 

development of a diverse and inclusive workforce. Some minority groups are under-

represented in the federal workforce. For example, Hispanics make up 8.2% of the 

federal workforce (OPM, 2012), but this group composes 17.1%of the general 

population. Other minorities groups are well represented in federal agencies: 5.8% Asian 

Americans and Pacific Islander, 17.9% Black, and 1.7% American Indian/Alaska Native 

(OPM, 2012). These percentages exceed those in the larger US population at this time 

(e.g., Asian Americans and Pacific Islanders, 5.3%; American Indians, 1.2% (Census, 

2012)). There is a need for continued development of new policies that can address 

patterns of minority underrepresentation and inclusion in the federal workforce.   

Several efforts to address this issue within federal agencies are ongoing. Current 

policies specific to the federal agencies have not yet had an impact. In the US Department 

of Agriculture (USDA) Secretary Tom Vilsack introduced to his agency the concept of 

“Transformation” in late-2010. In the next year, President Obama issued Executive Order 

13583 “Establishing A Coordinated Government-Wide Initiative To Promote Diversity 

and Inclusion in The Federal Workforce,” asserting that “We are at our best when we 

draw on the talents of all parts of our society, and our greatest accomplishments are 

achieved when diverse perspectives are brought to bear to overcome greatest challenges.”  

That same year, the Chief of the USDA Forest Service, Tom Tidwell, advanced the issue 

as Cultural Transformation. The national leadership of the Forest Service released an 
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intention statement for the agency, “To create a culture of inclusion that awakens and 

strengthens all people’s connection to the land.”  

  Overall, minority applicants face a significant challenge in finding out about job 

openings, the application processes and professional advancement. I hypothesize that 

race, location, and gender likely contribute to an ethnically skewed federal workforce. In 

efforts to increase multicultural inclusion in the USFS Pacific Northwest Research 

Station (PNW) this research seeks to detect patterns that can benefit underserved 

populations and to make suggestions to PNW employers who are striving to be more 

inclusive of the American population. Herein I examine the role of social networks in 

hiring practices and processes employees encountered when they were first hired, and 

how these practices and processes may differ among sectors of better-served and 

underserved communities. I ask: How do people from underserved communities learn 

about employment opportunities in natural resources management agencies? Are their 

information sources different from those of people from better-served communities? How 

commonly are agency recruiters the source of employment information? How commonly 

are friends, family, or other community members the source of information about natural 

resource agency employment?  And finally, what might job seekers from underserved 

communities do to enhance their job search, and conversely, what might employers do to 

enhance their outreach to potential employees from underserved communities?  The goal 

of this project is to help provide research-based information to future employers, to 

benefit underserved populations and ultimately achieve a more diverse and inclusive 

workforce.  
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LITERATURE REVIEW 

The unceremonious task of finding a job has evolved throughout the years. In search of a 

job today, many can find opportunities in a variety of forums including online postings, 

flyer advertisements, newspaper advertisements, outreach emails, employment agencies 

and perhaps more importantly, interpersonal networks such as school counselors, friends 

and family. Scholars have become increasingly interested in the role of interpersonal 

networks in finding a job, and how they have emerged from inter-organizational ties 

(Gulati, Lavie, & Madhavan, 2011). A person’s networks arise through direct and indirect 

contacts, often enhancing the likelihood of finding an employment opportunity. Indirect 

contact through word-of-mouth provides a direct link to employment information. An 

individual or group with such networks has an advantage over those who lack them.  

Social networks have been analyzed and studied in terms of their rewards. They 

benefit those with friends and family by increasing the likelihood of obtaining job offers 

(Blau & Robins, 1990; Pellizzari, 2010; Rees, 1966).  Empirical evidence suggests that in 

the past individuals heard of or obtained jobs through friends and family at a rate of 50% 

(Granovetter, 1974; Gregg & Wadsworth, 1996; Holzer, 1986; Pellizzari, 2010; Rees, 

1966; Topa, 2011). Having fewer personal contacts with connections to job opportunities 

have decreased the chance of obtaining a job.  

It is important to investigate and understand the role of social networks in ethnic 

minority groups as it affects inequality in job opportunities. Overall, because ethnic 

minorities’ unemployment rates are higher (Patacchini & Zenou, 2012), some argue that 

having ethnic enclaves can have a negative effect on labor-market outcomes for 

minorities (Hellerstein, Neumark, & McInerney, 2008). Overall, ethnic minorities 
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experience higher rates of unemployment in the US. According to the US Bureau of 

Labor Statistics, the average unemployment rate was 7.4%, and it was 5.2% for Asians, 

6.5% for whites, 9.1% for Hispanic or Latinos, 10.2% for Native Hawaiian or other 

Pacific Islanders, 11.0% for two or more races, 12.8% for American Indians and Alaskan 

Natives and 13.1% for Blacks or African Americans (BLS, 2014). If ethnic enclaves are 

vulnerable to higher unemployment, then connections to employed workers decrease, 

making it harder to obtain information about job opportunities, and thus reducing chances 

of obtaining a job.  

The concept of race-based social networks can also be applied to gender-based 

social networks, where females may be at a disadvantage in obtaining information about 

jobs. The information about jobs is passed through gendered and racialized social 

networks (Green, Tigges, & Diaz, 1999). Specifically, women and minorities are often 

isolated from finding out about job opportunities because of their less influential social 

networks, while white males have significantly higher levels of access to quality jobs 

through “old-boy” networks (Saloner, 1985).  

 The methods used for finding jobs are not fixed; they change over time as new 

technologies are developed and agencies adopt new ways of advertising. In addition, 

methods used to find jobs differ across cultures and groups. The literature on effective 

mechanisms for finding a job through a social network has decreased in the past decade 

the focus on family and friends as a source of information started in 1966. Rees (1966) 

studied social networks, analyzing participants in the market and how they accessed 

information to identify the ways in which future employees/employers looked for 

jobs/applicants. The analysis also addressed the richness and reliability of job information 
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that is carried over each link in the social networks (Rees, 1966). Myers and Shultz 

(1951) showed that 62% of textile workers found their first job through their friends and 

relatives (Myers & Shultz, 1951).  A study of 12 occupations in the Chicago labor-market 

showed that 73.8% of material handlers, 66.7% of fork-lift operators, and 65.5% of 

janitors found their jobs through friends and relatives (Rees & Shultz, 1970).  In addition, 

Granovetter (1974), analyzed residents of Newtown, MA, and found that people in 43.5% 

of technical, 56.1% of professional, and 65.4% of managerial positions found out about 

job openings through friends and relatives (Granovetter, 1974). Overall, the richness 

within networks is very important for obtaining better job opportunities.    

 More recent research has focused on how the structural properties of networks 

affect their benefit to job seekers (Ahuja, 2000; Gulati, 1995, 2007; Rowley, Behrens, & 

Krackhardt, 2000). Other research has focused on the importance of the quality of the ties 

in shaping the benefits that are gained from networks (Gulati et al., 2011). Structural 

properties of networks vary across race, gender, class, education level, and rural/urban 

locations. Do all ethnic and gender groups benefit equally from their networks when 

seeking job opportunities? Past research has shown that minorities suffer from low 

paying jobs because they lack access to networks that could possibly lead to superior jobs 

(Wilson, 2011). In addition, Nkomo’s (1992) research showed that minorities in 

managerial positions usually have less instrumentally useful networks, suggesting that 

minorities are less politically savvy in the ways of the white corporate world (Nkomo, 

1992). If minorities have fewer connections to employed workers, they will have a more 

difficult time accessing information about job opportunities thereby reducing their 

chances of obtaining a job (Hellerstein et al., 2008).  
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 The components of social networks are important, as are the location of these 

networks, (i.e., where individuals in the network live). An empirical study by Bayer et al. 

(2008) using census data from 1990 (characterizing residential and employment locations 

down to the city block), detected the effect of social interactions within a neighborhood 

on labor market outcomes. They asked if individuals living in the same block were more 

likely to work together in comparison to those living in nearby blocks. Their results 

showed significant evidence of social interactions that operate at the block level: people 

living in the same block versus nearby blocks increased the probability of working 

together by 33%. Additionally, they found that referral had a strong effect when 

individuals had similar socio-demographic characteristics (e.g., family size, age) (Bayer, 

Ross, & Topa, 2008). The shared characteristics within groups of individuals that led to a 

special type of “strong” referral effect, was interpreted as evidence supporting the idea 

that the increased availability of neighborhood referrals had a significant impact on a 

wide scope of labor market outcomes including labor force participation, working hours 

and earnings (Bayer et al., 2008).  

A similar pattern of differences in social networks across different groups is also 

seen for gender. For example, past studies have investigated how job searches vary 

among these communities when information is achieved by referrals. Campbell and 

Marsden (1990), analyzed data from 52 Indiana establishments, and they found that over 

51% of jobs were filled through referrals (Marsden & Campbell, 1990).  However, there 

may be inequalities in the access to referral information, specifically for women and 

racial/ethnic minorities. For men and women that are within the same organization, 

women’s networks are less central to work organizations, less influential, and they 
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provide less work-related help compared to the networks of men (Ibarra, 1995). 

Generally, whites (Euro-Americans) maintain bigger and more diverse networks than 

minorities (Marsden, 1987).  

Effects of both race- and gender-based networks can overlap, and the overlap can 

compound the negative effects on people within multiple limited networks. Research by 

Corcoran et al. (1980) showed that white males found job opportunities using friends and 

relatives 52% of the time, whereas white females relied on friends and relatives 47.1% of 

the time, and black females use networks that found jobs only 43% of the time.  

Additionally, white and black females relied more on advertisements than white and 

black males (Corcoran, Datcher, & Duncan, 1980). Social networks affect job 

opportunities, and they affect the kinds of jobs that people obtain from informational job 

matching. Recent research has found that women usually learned about job opportunities 

from other women, and men learned about job openings from other men (Fernandez & 

Sosa, 2005). This process generates further job inequalities between males and females, 

with the division of labor becoming very gender- and race-oriented. In particular, one 

study found that informal hiring can negatively affect women’s access to managerial 

positions (Reskin & McBrier, 2000). Studying the role of social networks is important 

because there are built-in characteristics of workplaces and communities-of-color that 

remain unexamined. Analysis of the interaction of weak networks based on ethnicity, 

gender, and location of residence may decrease inequality among those affected.     
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METHODOLOGY 

This research is based on telephone interviews from 2012-2014 of US Forest Service 

employees at the Pacific Northwest Research Station (PNW). The PNW Research Station 

includes employees in Oregon, Washington and Alaska. This research used a survey-

based approach where four main questions were addressed: 

I examined whether employees used non-social means of finding potential PNW 

employment (such as printed or online materials), or if they used social means, what were 

the exact types of personal contacts (here often termed informants). In addition to 

exploring possible demographic patterns among the PNW employee respondents, I 

examined if there were patterns within informant demographic groups. The null 

hypotheses were that there would be no difference among PNW employees of various 

demographic groups in how they heard about their first PNW job, as well as that there 

would be no differences detected in the process of communication to those future PNW 

employees among their informants, which were of different demographic groups. 

 I obtained Institutional Review Board (IRB) approval from Oregon State 

University (OSU) and approval from the PNW Research Station’s former civil rights 

officer and Station Director. Additional opinion was received from USDA General 

Counsel that the nature of surveys, with its intended audience of only PNW permanent 

employees, would be considered within the “scope of their federal employment,” with the 

Station Director’s permission.  

Individuals surveyed for this study were selected based on their employment by 

the PNW Research Station. In 2012, approximately 300 potential survey participants 

(every PNW Research Station permanent employee) were initially contacted via email to 
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introduce the intent of the research study as well as to inform them that they may be 

telephoned. They were asked to participate in a voluntary survey interview 

(questionnaire), which was intended to be both anonymous and confidential.  I 

encouraged study participants to complete the interview but informed them that their 

participation was entirely voluntary and that their responses would not be used by anyone 

to evaluate individual performance. All study participants were offered the opportunity at 

any time to remove themselves from the study without penalty. If anyone requested 

removal from the study population all records of their responses would be destroyed, and 

their contact information would be deleted from database. Employees were contacted by 

telephone in random order, during the work day. To maintain anonymity and 

confidentiality of participants, and to reduce sampling and answering bias, the 

interviewer was unfamiliar with PNW employees and assigned them a random encoded 

number. 

 The PNW employee survey questionnaire consisted of two main sections 

(Appendix A): 

Questionnaire Section 1: questions about how they found out about their first PNW job, 

and, if appropriate, the people with whom they communicated as they got their first PNW 

job. Informant demographic information was collected also, including race/ethnicity and 

gender.   

Questionnaire Section 2: Demographic questions about them, including their age, gender, 

race/ethnicity,  first year of PNW employment, initial job grade, whether they were 

already a federal employee, where they were living at the time they heard about the job, 

and how they would look for a PNW job today.  
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In order to analyze social networks I asked if the informants indicated by the 

employee likely knew each other. Additionally, the employee categorized the relationship 

to the informant as stranger, acquaintance, co-worker, friend, family member, or involved 

in hiring.  Identities of persons named, as informants were kept confidential by asking 

employees not to tell us their names, but to reference them in a code by number and/or 

letters.  

I analyzed the data using multinomial logistic regression (‘proc logistic’ function, 

SAS 9.2 2008) to assess the relationship between categorical response variables of PNW 

employees’ demographics groups (dependent variable= gender or race/ethnicity of person 

hired) and a number of continuous predictor variables, including the proportion of 

informants by gender (independent variable= male or female), the grade of respondents’ 

first PNW jobs, and an ordinal variable representing the location where respondents lived 

(independent variable= on an rural-to-urban scale) when they found out about potential 

PNW employment. Chi-square analyses were conducted to assess whether there were 

patterns in certain responses.  The random sample allowed for the results to have 

inference to the sampled population of PNW permanent employees. To examine the 

relationship between the respondent gender/race and the categorical predictor, I used the 

fallowing equations: 

Pr 𝑦 = 𝐺𝑒𝑛𝑑𝑒𝑟 𝑥 = 𝑘 + 𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦  𝐼𝑛𝑓𝑜𝑟𝑚𝑎𝑛𝑡  𝐺𝑒𝑛𝑑𝑒𝑟   𝑥1 +   𝐺𝑟𝑎𝑑𝑒   𝑥2 +
𝑅𝑢𝑟𝑎𝑙 − 𝑈𝑟𝑏𝑎𝑛   𝑥3    
         Equation 1 
Pr 𝑦 = 𝑅𝑎𝑐𝑒 𝑥 = 𝑘 + 𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦  𝐼𝑛𝑓𝑜𝑟𝑚𝑎𝑛𝑡  𝐺𝑒𝑛𝑑𝑒𝑟   𝑥1 +   𝐺𝑟𝑎𝑑𝑒   𝑥2 +
𝑅𝑢𝑟𝑎𝑙 − 𝑈𝑟𝑏𝑎𝑛   𝑥3         

Equation 2 
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RESULTS AND DISCUSSION 

In total, I surveyed 183 permanent employees at the US Forest Service PNW Research 

Station in a two-year period 2012-2014 (Table 1). Over half of respondents 60.7% were 

male (N= 111). As of June of 2014, there were 273 permanent PNW employees, and 59% 

were male (N= 160); hence, respondent population matched the current pool of 

employees in terms of gender. The majority (N=156; 85.2%) of respondents were white 

(Figure 1). The 2010 US Census data relative to the demographics of PNW employees 

showed that the PNW permanent workforce had 86% white employees; hence the 

respondent population matches the likely pool of employees during the time of our 

surveys in terms of race/ethnicity. Non-white respondents constituted 13.5% (N= 21) of 

the respondent population and included: black (7), Asian (6), Hispanic (5), Native 

American (2), and biracial (1) individuals. Six respondents did not indicate their race.  

________________ 

TABLE 1 HERE 
________________ 

 

________________ 

FIGURE 1 HERE 
________________ 

 

Approximately one-third of respondents (N= 68) were previously employed by 

the federal government, before being hired as PNW employees. The grade of the 

respondents’ first PNW job ranged from GS-1 to GS-15 (Figure 2), and 7 respondents 

refused to supply their grade at hiring. Grade level GS-5 was the most frequent grade (N= 

35) of respondents, followed by GS-11 (N= 33).   

________________ 

FIGURE 2 HERE 
________________ 
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Respondents most frequently were living in a small city when they first learned 

about possible PNW employment (37.1%)., followed by 27.3% living in medium-sized 

cities and 26.7% living in large cities; only 7.1% respondents were living in rural 

communities (Figure 3).  Three respondents did not answer location of living.  

________________ 

FIGURE 3 HERE 
________________ 

 

Among the 183 survey respondents, 70.5% found out about their potential PNW 

employment through social means from one or more persons, 29% learned of their job 

though non-social means (job posting, websites, flyers, email serves, etc.), and two 

respondents did not recall how they found out. The most frequent non-social source of 

PNW employment information was USAjobs.gov (52.8%), with over half the non-social 

respondents using that method (Figure 4).  When these data were broken down by year 

when the PNW employee was hired, 24 of 28 respondents who learned about their job via 

USAjobs.gov were hired in year 2000 or later. Year 2000 was arbitrarily chosen to split 

the dataset, with 95 of 183 (52%) respondents hired in or after that year.  Of respondents 

who learned about PNW employment through non-social means, 73.6% were male, a 

higher proportion than expected by chance given that 61% of survey respondents were 

male (Chi-square = 11.8, df = 1, p < 0.005), and 86.8% were white (non-significant Chi-

square; this number was in proportion to the white respondent population of 85%). 

________________ 

FIGURE 4 HERE 
________________ 
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To analyze predictors of use of social means, a logistic regression was run, 

regressing means of finding job on race, gender and grade. Table 2 demonstrates that 

when race, female and grade >11 are in the model; race plays no effect on whether people 

use social means to find job. However, females were 1.5 times more likely to use social 

means than males (p-value=0.010) to find job opportunities. In addition if people were 

starting their job at grade > 11, they were also 1.5 times more likely to have used social 

means than those starting at grades  <11 (p-value <0.013), holding race and gender 

constant.  Based on the model both females and employees with positions graded >11 

were more likely to use social means to find job opportunities.  

________________ 

TABLE 2 HERE 
________________ 

 

Altogether, the 129 respondents who heard about their first PNW job via social 

means (from one or more persons) reported a total of 190 informants telling them about 

job opportunities. Of those, seven informants were involved in the hiring process, so 

these were eliminated them from subsequent analyses because I was interested in 

knowing about informants prior to the job application process. The large majority of the 

remaining 183 informants were more often co-workers of respondents (55.2%) and 

strangers (24.0%), with friends (12.6%), acquaintances (7.1%), and family members 

(1.1%) also being sources of employment information (Figure 5). These categories were 

not equal, with coworkers and strangers dominating the types of informants leading to 

PNW employment (Chi-square = 167, df = 4, p < 0.005). 
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________________ 

FIGURE 5 HERE 
________________ 

 

In almost all cases in which a respondent named more than one informant, all of 

their informants knew one another. In social network analysis terms, this means that their 

job information networks were fully connected, which precludes use of many social 

network analysis methods.  

Using multinomial logistic regression, I examined the relationship between 

respondent gender and race/ethnicity and categorical predictor variables of the job 

(grade), the informants’ gender, and the respondent’s urban v. rural location (Table 3).  

Among the 129 survey respondents who found out about PNW employment by word-of-

mouth, I found no significant difference in the probability of males or females being 

hired as predicted by the gender of their informants (Table 3, Analysis a, p= 0.173). 

However, among the 126 survey respondents who reported their race, I found a 

relationship between the race of the PNW employees hired and the gender of their 

informants (Table 3, Analysis b, p = 0.006).  

________________ 

TABLE 3 HERE 
________________ 

 

The probability that the hired person was white increased with the probability that 

their informant was male (Figure 6). In contrast, the probability that the hired person was 

non-white increased with the probability that their informant was female. Hence, white 

employees were more likely to have heard about their jobs from males than females, and 
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non-white employees were more likely to have heard about their jobs from females than 

males. However, the sample included only 21 non-white employees. Whereas the result 

was statistically significant, caution is needed because this relatively low sample size 

suggests that a different result may emerge if a larger non-white population were 

surveyed.                      ________________ 

FIGURE 6 HERE 
________________ 

PNW employee gender was related to the grade of their first job. Males were 

more likely to be hired into higher-grade jobs, whereas females were more likely to be 

hired into lower-grade jobs (Figure 7; Table 3, Analysis c, p < 0.003). At the highest job 

grade reported (GS-15) the model predicted an approximately 80% probability that the 

new employee would be a male.  

________________ 

FIGURE 7 HERE 
________________ 

________________ 

TABLE 3 HERE 
________________ 

Upon finding this result, I examined if this pattern might be the legacy of past 

hiring practices. To address this possibility, I split the sample in roughly two groups at 

year 2000 (arbitrarily chosen date) and analyzed each group separately. Both groups 

reflected the same pattern (Figure 8), and the more recent hires, in year 2000 or later, 

resulted in an even more significant gender bias in grade-at-hiring, with fewer women 

being hired at higher grade levels. 

________________ 

FIGURE 8 HERE 
________________ 
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As a Research Station, paneled scientists comprise a large proportion of PNW 

employees, and are hired at a minimum grade of GS-11. Among the current PNW pool of 

employees sampled in our study, 28% were scientists. Among current scientists, 30% are 

women; hence, the gender-bias among scientists alone may explain findings of a gender 

bias with grade-level of hiring.  To explore this pattern further, I examined the dataset for 

gender-grade patterns among PNW permanent employees within positions, conducting a 

factor analysis. Factors related to the government performance management system, and 

research scientists were evaluated along 4-factor criteria whereas other employees are 

evaluated under a 9-factor set of criteria. Hence, this is an effective way to assess the role 

of these two employee types, scientists and non-scientists, at the research station relative 

to demographic patterns at their hiring. Table 4 demonstrates grade level at which non-

white and white PNW employees were initially hired.  

________________ 

TABLE 4 HERE 
________________ 

Table 5 is a breakdown of both grade and factor, for non-white and white 

employees. First, although there was not a statistically significant difference, Table 5 

illustrates that non-whites under grade 11 tended to be more-often hired as a factor 9 

employee (100%) than whites (92.5%), and whites tended to be hired as a factor 4 

employee (7.5%) than no-whites (0%). The employees who were initially hired at grade 

levels below grade 11 but were identified as being factor 4 may represent a small number 

of employees that were promoted to 4-factor scientist positions after their initial 

employment as a factor 9 employee. This is speculation because the reason they were 4-

factor and under grade 11 cannot be determined from the data collected. Second, there 
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was a trend for employees with grades >11 where more non-whites were hired at factor 9 

(89%) than whites (56%) and more whites were hired at factor 4 (44%) than non-whites 

(11%). 

________________ 

TABLE 5 HERE 
________________ 

 

Although not directly related to the pattern between gender and grade level at 

hiring, I also noted a persistent gender bias in the PNW employee pool.  From the 2010 

U.S. census data analyzed for PNW permanent employees, 58% of the workforce was 

male and 42% were females. In June 2014, 59% of the PNW permanent workforce was 

male. This suggests an underlying pattern of gender bias in the larger PNW workforce, 

independent of grade level at hiring. The greater proportion of male scientists at PNW 

may explain this overall male-biased workforce, however.  

 Race (white or non-white) was not related to the grade of the employee’s first job 

(Table 3, Analysis d), and employee gender was not related to the rural or urban location 

where they were living when they found out about potential PNW employment (Table 3,  

 Analysis e).  However, race was related to location (Figure 3; Table 3, Analysis f); non-

whites employees were more likely to have been living in more urban locations when  

they learned about their first PNW job. 
 

 

________________ 

TABLE 3 HERE 
________________ 

 

________________ 

FIGURE 3 HERE 
________________ 
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CONCLUSION 

In this study, I analyzed the role of social networks in the US Forest Service, Pacific 

Northwest Research Station (PNW) hiring practices.  This new knowledge provides 

information that can benefit underserved populations and PNW employers that are 

striving to be more inclusive of today’s American population as part of Cultural 

Transformation campaigns in hiring processes. I interviewed 183 PNW employees and 

asked them: “how did you hear about your first PNW job opportunity?” Males were more 

likely than females to use non-social means of finding out about their PNW jobs. Among 

employees who found out of their first PNW jobs from informants, those informants were 

most often co-workers and strangers. White employees were more likely to have been 

informed by males. Non-white employees were more likely to have been informed by 

females. In addition, grade-level was a predictor of gender of person hired, with fewer 

females hired in higher grades and more hired in lower grades. Non-white employees 

were more likely to be living in urban areas when they learned about their first PNW job. 

Overall, this study showed employment patterns in hiring by PNW employee gender and 

race/ethnicity. In conclusion, the employment patterns can increase inequality in the labor 

force work division.   

 Further research needs to be done with other US Forest Service regions or 

workforce sectors, especially those which may have more diverse populations. A more 

diverse population region may have a more diverse workforce. Another aspect is to 

further examine the social network patterns among those who use social means to find 

job opportunities. Also, further research is needed to understand why the patterns I 

observed had occurred. For example, what was the underlying mechanism that may 
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explain why the results of this survey showed women tended to inform non-white 

populations about job opportunities. Many hypotheses might be considered: are women 

more involved in conducting employment outreach as Human Resource personnel; do 

women more often conduct administrative duties such as hiring; do women have more 

diverse social networks; do women communicate via social networks more frequently? 

Such follow up studies may help explain existing patterns, but would also be informative 

if broader studies of employment patterns were conducted. 
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POLICY IMPLICATIONS 

Current policies that strive for an inclusive and diverse workforce are moving forward in 

accomplishing a true representation of today’s multicultural US population. The findings 

show social networks are very important for those in disadvantaged populations. Social 

networks are the catalyzing force behind informing non-white and women about job 

opportunities in a federal agency. Laws and awareness campaigns help to bring the issue 

to the forefront of different agencies. Still inequalities remain and are very hard to 

remove. The Equal Pay Act (1963) and The Civil Right Act (1964) and, more recently, 

the Executive Order-13583 by President Obama (2011) do not address deeply rooted 

social networks and their direct or indirect role in employment.  President Obama asked 

all federal government agencies to implement this 2011 initiative to promote diversity 

and inclusion. By law, all federal government recruitment policies must achieve a diverse 

workforce while avoiding discrimination to employees or any applicant due to their race, 

color, religion, sex, national origin, age, disability, sexual orientation, or disabilities 

(Obama, 2011). On the executive order’s second anniversary, a memorandum for Chief 

Human Capital Offices from the Acting Director Elaine Kaplan, reported Federal 

Government recruitment progress. The memorandum showed 57 federal agencies 

(including all cabinet agencies) were consolidated and streamlined with Diversity and 

Inclusion efforts (Kaplan, 2013). The report, however, lacked information on the effects 

that adoption of inclusion efforts has had on increasing employment of people of 

underrepresented groups.  

As evidenced by the memorandum, this new executive order shows promising 

potential to efficiently increase diversity in the federal workforce. Still, regulators 
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responsible for enforcing and reporting adoption of and compliance of the executive 

order need to be placed in each federal workforce subsector.  These efforts would take 

into account how inequality is deeply rooted in the structures of our society, where the 

labor force is especially divided by gender and race. Social networks are powerful 

especially because these networks help advertise job opportunities for everyone as well as 

decrease the inequalities among those underserved communities. 
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TABLES 

 
Table 1. Respondent demographics by groups type (2012-2014), N=183. 

 
 
  

Gender   Race/Ethnicity Mean 
Age Male Female   White Non-White 

Social  63.9% 80.5%   70.5% 76.2% 51 
Non-Social  35.1% 19.6%   29.5% 23.8% 46.8 
N-Total 111  72   156 21 50 

Note: there were 183 respondents but one male respondent is not included here because 
he did not recall how he found about his first PNW job. Also not all respondents reported 
their race.  
 

Table 2. Logistic regression of social means on characteristics (2012-2014), N=176. 

 

 

 

 

 
 
 
Table 3. Multinomial logistic regression for respondents who use social means results 
examining PNW Research Station respondent demography with predictor variables 
(2012-2014), N=129. 

Analysis Respondent Predictor n Wald chi-square p-value 
a gender informant gender 129 1.860 0.173 
b race  informant gender 126 7.495 0.006 
c gender Grade 172 8.778 0.003 
d race Grade 166 0.052 0.820 
e gender rural-urban 179 0.237 0.626 
f race rural-urban 174 5.985 0.014 

Note: Multinomial logistic regression results in examining PNW Research Station survey 
respondents’ gender and race/ethnicity relationships with predictor variables including 
informant gender, grade hired into at PNW, and rural or urban location at the time of 
hiring. 
 
 

Characteristic Odds Ratio P-Value % 
Race .954 0.937 -4.6 

Female 2.51 0.010 151.7 
Grade >11 2.50 0.013 150.5 
_Constant 1.29 0.320  
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Table 4. Respondent grade by demographics (2012-2014), N=183  

 
 
 
 
 
 
 

 
 

 

 
 
Table 5. Respondent factor by demographics (2012-2014), N=176. 

 
 
 

 

 

 

 

	  
	  

	  

	  

 <11 
Grade 

≥11 
Grade 

Non-white 12 (57%) 9 (43%) 

White 94 (60%) 62 (40%) 

 <11 
Grade 

≥11 
Grade 

Factor 4 Factor 9 Factor 4 Factor 9 
Non-white 0 12 (100%) 1 (11%) 8 (89%) 

White 7 (7.5%) 87 (92.5%) 27 (44%) 35 (56%) 
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FIGURES 

Figure 1. Respondents’ race/ethnicity (2012-2014), N=183. 

	  
 
 
 

Figure 2. Respondent's grade at hiring (2012-2014), N=183. 
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Figure 3. Respondents' living locations upon hearing of their first PNW job (2012-2014), 
N=183. 
 

	  
 

 
 
 
 
 
Figure 4. Non-Social means of finding out about PNW job (2012-2014), N=53 
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Figure 5.  Informant relationship with PNW employees (2012-2014), N=192. 

 

	  
 
 
 
Figure 6. Logistics regression of the relationship between race of respondent (white) and 
gender of informant (male) (2012-2014), N=129. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Logistic regression results of the relationship of white persons being hired as a 
function of the gender of their informants. Non-white PNW employees were more likely 
to have heard about their first PNW job from female informants than from males, 
whereas white persons were more likely to have heard about their position from male 
informants than females. 
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Figure 7. Relationship of PNW employee by gender and starting grade. 

 

 
 
 
Note: Relationship of PNW employee gender (Male, left; Female, right) with grade at 
hiring. Males were significantly more likely than females to have been hired at higher-
grade levels. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Grade Grade 



	  

 28 

Figure 8. Relationship of PNW employee by gender and starting grade by year. 

 

Note: Relationship of PNW employee gender (Male, left; Female, right) with grade at 
hiring, before year 2000 (upper figures) and in year 2000 or later (lower figures). Males 
were significantly more likely than females to have been hired at higher-grade levels.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Grade 

In	  Year	  2000	  or	  later,	  n	  =	  95,	  	  
p	  =	  0.02* 

Before	  Year	  2000,	  N	  =	  77,	  
p=0.047* 

Grade Grade 
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Figure 9. Relation of PNW employee race and location at hiring. 

 

	  
 
Note: Non-white employees were significantly more likely than white employees to have 
been located in larger cities upon hiring. 
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APENDIX A 

 
 Vance-Borland   Questionnaire  2-21-2014 

 
CRAG Project Questionnaire: The Social Networks of PNW Employment 
 Introduction: 
Check for name of the subject 
My name is Arlyn Moreno-Graduate student at Oregon State University; I am part of the 
PNW research station study called “Social Networks of PNW Employment”. We are 
doing a survey about how PNW employees found out about their first PNW employment 
and their demographics. 
You have probably received an email about participating in a survey for this research 
project.  
Oral Consent Guide: 

 
1. Principal Investigators:  Dede Olson, LWM and Ken Vance-Borland of OSU. For 

more information, please contact:  dedeolson@fs.fed.us 

2. The purpose of the research is to investigate how PNW employees found out about 
PNW employment, including people they talked with, which may suggest new 
strategies to enhance the success of PNW recruitment efforts. 
 

3. [There is a low level of risk associated with this study]Your confidential responses 
will be used to map diagrams of your communications with others leading to your 
PNW employment. It possible that your identity could be determined from the 
communication diagram. To reduce that risk, we will not report on any groups 
smaller than three people. As a study participant, we will send you a summary of the 
results, and you will indirectly benefit from the product of the study—new strategies 
to enhance the success of PNW recruitment efforts. 

4. Participation in the study is completely voluntary: you may decline to participate, 
skip questions, or stop at any time 

5. The PNW Research Station is paying for the research 
6. If you have any questions or concerns about your rights as a study participant please 

contact Dr. Olson [The Institutional Review board at Oregon State University at 541-
737-8008]. 

7. Do you consent to continue with the survey: ___________ Initials_______________ 
 

The questionnaire has two main sections:  1) questions about how you found out about 
your first PNW job, and the people with whom you communicated as you got your first 
PNW job; and 2) demographic questions about you.   

Identification ID: Initials: 

Date and Time: Date of entry on system 
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Your identity will be kept confidential. On our paper data form and in our electronic 
database, we will not include your name; your name will be in a code form.  
The questionnaire may take about 10 minutes.  Thank you for your contribution to this 
study! 
Section 1: Questions about how you found out about your first PNW job. 
1. Thinking back on when you were looking for a job, how did you become aware of 

your first PNW job? 

USAjobs. gov PNW website   PNW employee FS employee 
newspaper  Craig’s list   Internet search engine 
email notice employment office  job fair   Flyer 
Career counselor friend    co-worker            family member 
Acquaintance neighbor    classmate decline to answer  
Other [__________________________________] 
 

2. Now we want to hear from you about the roles that individual people may have 
played in your getting your first job at PNW. Think back about the months or years 
that led up to you getting this job and which individuals may have provided you 
information or contacts that influenced your decision to apply for the job. We would 
like to keep their identities confidential, so we ask you to code them by numbers and 
letters and not tell us their names.  Can you think of Person 1?  What letter(s) will 
help you to identify that person for a few follow-up questions in a moment?  Ok, now, 
is there a Person 2?  Etc. 
Person 1:_________________________________ 
Person 2:_________________________________ 
Person 3:_________________________________ 
Person 4:_________________________________ 
Person 5:_________________________________ 
Add others, if needed. 
 

3. Which of the people you named knew one another?  (Yes/No)  This will help us to 
build a web of connections among people to characterize the social network of your 
first PNW job.  

 Person 2 Person 3 Person 4 Person 5 
Person 1     
Person 2     
Person 3     
Person 4     

 
4. To better understand the social networks of employment that may affect how the FS 

does future outreach for new positions, it would be helpful if you could provide some 
demographic information about these people, and their relationship to you.  [This will 
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help us to better understand people’s job seeking processes and social networks that 
may vary by demographics characteristics such as gender, age, and race. This part of 
the survey may help the FS in communicating effectively with the broad US citizenry 
about new jobs] 
 
For each person you named, we would like to know seven things about their 
demography or relationship to you. You may decline to answer any question, or you 
may not know the answer – and that is fine, once again all responses will remain 
confidential. Let’s go through this for each person you just identified.  
 
a) For Person x (1, 2, 3, 4, or 5 from above), what was their approximate age at the 

time you were searching for work? 

<20  20-24  25-29  30-34  35-39  40-44 
45-49  50-54  55-59  60-64  65-69    70+ 
Don’t know Decline to answer  
   

b) What gender does that person identify with? 

Male Female  Don’t know Decline to answer 
 

c) What was their race/ethnicity? [more than one can be answered] 

White      Black    

Hispanic     Asian      

American Indian or Alaskan Native      Native Hawaiian or other Pacific islander  

Other     Don’t know Decline to answer 

 
d) Where did that person work? _________________________________ 

Don’t know Decline to answer 
 

e) How would you describe your relationship to this person? Would you say this 
person was a:  

Stranger Acquaintance  Co-worker  Friend   
Family member  Other__________________________________ 
Decline to answer 
 

f) How often did you communicate or interact with this person before you 
communicated with them about the job?  [We ask this because many people learn 
about jobs from infrequent, chance encounters with people]. 

Daily  Weekly  Monthly   Once or a couple of times a year  
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Less often Don’t remember Decline to answer 
 

g) Did this person tell you about the possibility for a position, or know someone else 
who knew about a position (if so, who)? _______________________________ 
 
Don’t remember Decline to answer 

 
 
Now, let’s go back and address those same seven aspects for the next person you listed. 
Landing a job can sometimes be the result of complicated or multiple steps of social 
interactions. Please elaborate any of your story about how you either found out about 
PNW employment or any people that may have been involved that you wish to tell us: 

__________________________________________________________ 
__________________________________________________________ 
 

Section 2:  10 Questions about you.  We would like to look for patterns in the above 
responses by the respondents’ [(your) demographic aspects such as gender, age, or race. 
This will allow us to gauge if social networks of employment are different for different 
cultural groups, the FS may be able to take those differences into consideration during 
future hiring processes so that no groups are inadvertently excluded.  The following 
questions will be used in this regard—to look for patterns in the social networks of 
employment among the groups identified per question. You may decline to answer any of 
the questions, and again, all answers are confidential.] 
5. In what year were you born? __________  

Decline to answer 
 

6. What gender you do identify with?  

Male Female  Decline to answer 
 

7. What is your race/ethnicity? [more than one can be answered] 

White     Black    
Hispanic     Asian      
American Indian or Alaskan Native Native Hawaiian or other Pacific islander  
Other     Decline to answer 
 

8. In what year did you begin your first job at PNW? _________________ 

Decline to answer 
 

9. What was your first PNW job title, series and grade? _______________ 
 
Decline to answer 
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10. When you started working for PNW, were you already a federal employee?  

Yes  No Decline to answer 
 

11. Where did you live when you became aware of your first PNW job?  [We ask this 
because social networks about jobs may vary with geography or the local population 
size]. 
 
Large city  Medium City   Small city  Rural area  
Other  Decline to answer 
 

 
Last Question!  Job hunting has changed dramatically over the last several years.  If you 
were looking for a PNW job today, what would be the top three places where would you 
look?   
 

USAjobs.gov    PNW website   PNW employee FS employee 
newspaper   Craig’s list  Internet search engine            email 
notice employment office  job fair  Flyer                   Career counselor  
friend   co-worker  family member      Acquaintance 
neighbor    classmate  decline to answer  
Other [__________________________________] 

 
This concludes our survey.  Do you have any questions or anything you would like 
to add at this point? 
 
 
 
Thank you for your time. Your participation in this survey will make our findings 
more relevant to the Agency. 
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Demographics of informants  
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