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Individuals with physical disabilities are largely underrepresented in the geoscience workforce. In this study, we analyzed over 2,500 job advertisements (ads) for entry-level geoscience positions across 19 industries to assess how inclusive the United States job market is for people with physical disabilities. We evaluated each ad’s Equal Opportunity Employer (EEO) and accommodation statements to create a measure of geoscience employers’ inclusive practices for people with disabilities. We coded each ad for instances where physical abilities (e.g., traversing rough terrain, driving a vehicle, lifting heavy objects) were listed as required or preferred qualifications and whether these abilities matched the core job function. A significant proportion of job ads (44%) did not include EEO statements, and of those that did, the language used was minimal or abbreviated. Additionally, only 18% of ads mentioned accommodations for people with disabilities. Of the ads that required physical abilities, only 19% requested physical abilities that matched the core job function. Students exploring their career options or applying for entry-level jobs may feel disadvantaged, restrict their applications, or dismiss geoscience careers if they have physical limitations, or if they perceive that the work environment is not inclusive. Overall, online geoscience ads could benefit from adding or modifying equal opportunity employment and accommodations statements to reflect a more inclusive workplace and could explicitly link requested physical abilities to the job description. These results could help employers consider possible modifications to their job advertisements and explore alternative strategies to promote a more inclusive geoscience workforce.
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INTRODUCTION
Individuals with disabilities are the largest underrepresented group in the United State (U.S.) workforce. People with disabilities are disproportionally unemployed, underemployed, or absent from the labor force, despite actively seeking employment (U.S. Bureau of Labor Statistics, 2023). The most recent demographic data indicate that approximately 61 million adults in the United States, or about 1 in 4, have some form of disability (Center for Disease Control and Prevention, 2018). Of those, 1 in 7 have a physical disability that limits their mobility. According to the U.S. Bureau of Labor Statistics, in 2022, the unemployment rate for people with disabilities was 7.6%, compared to 3.5% for people without disabilities. In the geosciences, these statistics are even more alarming as less than 10% of the current geoscience workforce is comprised of individuals with a disability (National Center for Science and Engineering Statistics, 2023).
The geoscience field suffers from a stereotype that geoscience careers are for able-bodied individuals (Atchison and Libarkin, 2016). A Google search on “geoscientists” yields images of scientists working in remote, rugged field locations. In reality, however, many geoscience careers are lab-based, computer-based (Shafer et al., 2023), or use techniques to acquire data that do not require physical mobility (Karpatne et al., 2018), much less extended field campaigns. The common perception that the geoscience workforce is only for the able-bodied may lead qualified people with disabilities to search for careers elsewhere. Additionally, research shows that stigma and stereotyping by employers can lead to negative attitudes towards people with disabilities and can prevent them from being considered for job opportunities (Hampson et al., 2020). Discrimination in the workplace can take many forms, such as not providing reasonable accommodations and passing over candidates qualified for promotion (Robert and Harlan, 2006). People with physical disabilities may be hesitant to disclose their disability to their employer due to fear of negative repercussions, such as being denied job opportunities or being treated unfairly in the workplace (Von Schrader et al., 2014). Addressing these barriers will require not only changes in employer attitudes and practices but also increased support for individuals with physical disabilities in the geoscience community as a whole.
Job advertisements (ads) often serve as the first communication between employers and prospective job applicants. These ads are the employer’s opportunity to convey important information about the open position, including the job title, responsibilities, and qualifications. Ads can also provide a sense of a company’s culture, values, and work environment. For job seekers, ads convey the types of employees that are being sought and can help applicants determine if the position aligns with their skills, experience, and career goals (Harper, 2012). Language in ads, such as statements about a company’s commitments to creating a diverse and inclusive workforce, signals to applicants how welcome they are within the company on the basis of their identity. A lack of inclusive language may deter a person with physical disabilities from applying.
The Americans with Disabilities Act (ADA) is a U.S. federal law that prohibits discrimination against individuals with disabilities in employment, public accommodations, transportation, telecommunications, and state and local government services. Title I of the ADA requires that employers make their job application processes accessible or provide reasonable accommodations for persons with disabilities to apply for jobs, unless employers can show that doing so would cause them undue hardship (Americans with Disabilities Act, 1990). However, the ADA does not require employers to provide statements explaining available accommodations in their ads and companies may place accommodation statements in ads on their own accord. Similar to accommodation statements, equal opportunity employer (EOE) statements demonstrate that an organization agrees not to discriminate against any employee or job applicant because of race, color, religion, national origin, sex, physical or mental disability, or age. As with accommodation statements, EOE statements in job advertisements are also not required by law. However, ads created by the federal government or contractors associated with the federal government are required by the U.S. Equal Employment Opportunity Commission (EEOC) to have EOE statements (United States Equal Employment Opportunity Commission, 1992). Although these steps taken by the ADA and EEOC are aimed at safeguarding the rights of people with disabilities in the workforce, people with disabilities continue to face substantial employment inequalities (U.S. Bureau of Labor Statistics, 2023).
Geoscientists address many societally relevant problems, and only through diverse perspectives, representative of everyone affected, can we adequately analyze complex problems. Considering that people with disabilities represent such a large portion of the population, their participation in the geoscience workforce is essential. In this study, we examine geoscience job advertisements to characterize initial barriers people with disabilities may face when entering the U.S. geoscience workforce. We ask: how inclusive are geoscience job advertisements to applicants with disabilities transitioning to the workforce?
METHODS
From May to November, 2021 and 2022, we collected 2518 U.S.-based job ads from four online search engines: Indeed.com, USAJobs.gov, careerbuilder.com, and collegerecruiter.com. All ads required or preferred a geoscience-related bachelor’s degree and were concentrated on entry level positions (i.e., jobs requiring little to no experience). We assigned each ad an occupation as defined by the U.S. Bureau of Labor Statistics 2018 Standard Occupational Classification Systems (U.S. Bureau of Labor Statistics, 2018) and an industry sector as defined by the 2018 American Geosciences Institute (AGI) Status of the Geoscience Workforce Report (Wilson, 2019). Additional details about the collection and classification of the job advertisements are described by Shafer et al. (2023). When making comparisons among ads for different occupations, we only include occupations with >50 advertisements.
We conducted a content analysis of each ad’s Equal Opportunity Employer (EOE) and accommodation statements to create a measure of geoscience employers’ inclusion of people with disabilities. We developed two criteria, one for categorizing employer EOE and another for categorizing accommodation statements using a subset of the ads (n = 40), and iteratively refined the categories through further analysis (Tables 1, 2). Additionally, we recorded where in the ad the EOE and accommodation statements were placed (e.g., at the bottom of the ad or next to the listed physical abilities), as well as statement formatting (e.g., paragraph or bullet points). We assume that the most important information is listed first where the reader is likely to see it or where it is most applicable. In the case of accommodation statements, listing the statement next to the requested physical ability might be more noticeable to applicants with physical disabilities.
TABLE 1 | Equal opportunity employer (EOE) statement categories with definitions and examples.
[image: Table 1]TABLE 2 | Accommodation statement categories with definitions and examples.
[image: Table 2]The four online job search engines do not have a limit on the amount of content an employer can post in a single advertisement. However, each website provided word limit suggestions to optimize the number of applications. For example, Indeed.com states “Job postings with descriptions between 700 and 2000 characters get up to 30% more applicants than other job postings.” (Indeed, 2023) The price for Indeed.com, careerbuilder.com, and collegerecruiter.com advertisements is dependent on how many applicants apply for each job posting (Indeed, 2023). There is no price for USAJobs.gov ads because all federal agencies are required to advertise positions through that website.
Many geoscience employers request the applicant be able to perform some physical action as part of their job duties (e.g., traversing rough terrain, driving a vehicle). We created a third criterion to categorize how well a requested physical ability matched the core job description (Table 3). We used the case-insensitive, code-matching model and search criteria employed by Shafer et al. (2023) to identify which ads from the set of 2,518 requested physical abilities. Our initial analysis indicated that driving was the most commonly requested physical ability. Therefore, we occasionally report driving and non-driving physical abilities separately throughout. Because EOE and accommodation statements vary greatly by employer, and because the subjective approach we took to determine if a requested physical ability was critical for the core job function, we imported the 2,518 ads into NVivo for manual coding according to the criteria described in Tables 1–3. All manual coding of the ads was completed by the lead author. The coder used the criteria in Tables 1–3, which were developed by all three authors, to code the ads. We compared the number of ads that requested a physical ability and whether or not the ad included an accommodation statement.
TABLE 3 | Categories for matching requested physical abilities with the critical job function.
[image: Table 3]The results of our study should be used and considered with the following limitations. First, this study addresses employment barriers in job advertisements only for individuals with a physical disability. We reviewed text in job advertisements specifically looking for employer requests for physical abilities and for accommodation statements that address the physical nature of some geoscience jobs. We acknowledge that barriers to employment exist for people with non-physical disabilities but those were not addressed in this study. Secondly, we can only take job advertisements at face value and are limited by the information employers choose to provide in their ads. It is possible that employers choose to promote their inclusive practices on their company website rather than in their job advertisements, or that for other reasons the ads do not reflect the employer’s values. Finally, the aim of this work is to document the use of inclusive language in job advertisements with the hope that geoscience employers reflect on and modify their advertising practices. We did not investigate the perceptions that individuals with disabilities have of this language. We acknowledge that highlighting the voices of individuals with physical disabilities and their lived experiences when navigating the geoscience job market is also critical to improving the diversity and inclusivity of the workforce (Kingsbury et al., 2020). Our results documenting the language used in geoscience job advertisements could serve as a starting point for such work.
RESULTS
Job Ad Characteristics
The 2,518 ads included in this study represent 19 geoscience industry sectors and 21 occupations (Figure 1). Most ads were published by environmental services, state and local governments, professional, scientific, and technical services, and the U.S. federal government (Figure 1). Environmental scientist, geologist, and geoscientists were the most common occupations (Figure 1). Of the occupations with >50 ads, soil and plant scientists and hydrology related positions are heavily represented by the U.S. federal government in our sample. Other occupations, such as environmental scientists and geologist are well represented across all industry sectors.
[image: Figure 1]FIGURE 1 | This figure was derived from the 2,518 job advertisements collected for this sample. The diagram depicts the distribution of occupations (shown below the dotted line), across different industry sectors (displayed above the dotted line). The size of the outer rim segments represents the proportion of ads for jobs in that segment relative to the others. The lines connecting the occupations and industry sectors indicate the relative distribution of ads from each occupation across the industry sectors.
Equal Opportunity Employer Statements
Just over half of the ads (56%) contained an Equal Opportunity Employer (EOE) statement (Figure 2). Generally, EOE statements were found near the end of the ad or well below the key job duties. We observed a few instances (<1%) where EOE statements were published near the top of the ad. Some EOE statements were listed as bullet points and some EOE statements were listed as full paragraphs or in their own section of the ad.
[image: Figure 2]FIGURE 2 | Bar graph displaying the number of ads coded for each equal opportunity employer (EOE) statement category. Refer to Table 1 for further category definitions and examples.
In the ads containing EOE statements, the largest proportion (26%) fall into the comprehensive category (Figure 2), in which EOE statements go beyond what is legally required but fall short of expressing that being an inclusive employer is a priority within the company or organization. Many of the comprehensive category statements we observed were copies of statements published by the EEOC for use by employers (United States Equal Employment Opportunity Commission, 1992). Eleven percent of ads contained EOE statements with exceptional language that expressed being an inclusive employer is a priority for the company or organization. Jobs with U.S. federal agencies overall had stronger EOE statements that provided, in detail, the commitment by federal agencies to creating an inclusive workforce.
Accommodation Statements
Only 18% of ads included an accommodation statement (Figure 3), with 3% of the ads only referring to accommodations associated with the application process. Rarely did employers advertise that they would take additional steps to make accommodations associated with performing the job duties. Most ads that provided accommodation statements were categorized as legal (8%) or supportive (7%) (Figure 3). Supportive ads provided statements such as “Reasonable accommodations, if available, will be made to enable individuals with disabilities to perform the essential job functions” and were usually placed near the listed job functions. Statements for ads in the legal category were similar to those in the supportive category, however, ads with legal category statements placed the burden on the applicant to request the accommodation and did not state if the accommodation would be made or considered.
[image: Figure 3]FIGURE 3 | Bar graph displaying the number of ads coded for each accommodation statement category. Refer to Table 2 for further category definitions and examples.
Physical Abilities
Fifty-eight percent of job advertisements requested a physical ability and 17% requested more than one (Figure 4). Driving skills were the most commonly requested physical ability, with 51% of ads requiring applicants to have a valid or current driver’s license or ability to drive a vehicle. Physical abilities other than driving (e.g., lifting heavy objects) were requested in 28% of ads. When broken down by type of position, the proportion of ads requesting a physical ability ranged from 26% of meteorologists to 84% of soil and plant scientists (Figure 4). Soil and plant scientist positions commonly request both non-driving physical abilities (61%) and driving-related physical abilities (81%). Only 13% of ads requesting a physical ability provided a statement saying the employer would make an accommodation for the applicant where possible.
[image: Figure 4]FIGURE 4 | Requested physical abilities for occupations with >50 ads. Occupations are listed alphabetically on the vertical axis and include the number of ads for each. Data are reported as the percentage of ads requesting any physical ability (driving, non-driving, or both), non-driving physical abilities (e.g., lifting heavy weight), and driving-related physical abilities. Percentage of ads requesting non-driving physical abilities and percentage of ads requesting driving-related physical abilities do not sum to the percentage of ads requesting any physical ability because some ads request both non-driving and driving physical abilities.
Sixty-three percent of the ads that request physical abilities did not include physical tasks in the core job functions. For example, several GIS Analyst positions requested the applicant be able to lift 25 pounds or more, yet all listed components of the job were computer-related tasks. Roughly 18% of ads requested physical abilities related to the job description, but it was unclear if the skills were required to be completed by the applicant. For example, some ads requested a valid driver’s license and did mention travel was required for the position. However, these ads also state that all work will be completed in teams and did not specifically say the applicant would be required to drive. An additional 18% of ads provided justification for why the physical ability was necessary (match category). Most of the ads in the match category requested non-driving physical abilities and provided clear reasons for why the applicant would need the skill. For example, one ad stated that “each member of the team must be able to carry ∼50 pounds of equipment across uneven terrain to locations that are inaccessible to motorized vehicles.”
DISCUSSION
More than half of employers (56%) provided EOE statements, but the language used could be changed to be more welcoming to persons with disabilities. Of employers who provided EOE statements in their ad, most used statements provided by the EEOC without modification. While these short, formal statements are comprehensive in addressing a wide spectrum of marginalized groups, they lack originality and might not be attractive or appear sincere to diversity-minded applicants. As with any job seeker, people with disabilities desire to work at organizations that respect them and share their values. Employers who prioritize the inclusion of applicants with disabilities can establish a more effective and open channel of communication with them during the job application process. According to Padkapayeva et al. (2017), adopting a mutual accommodation model that recognizes and appreciates differences can facilitate open discussions between an employer, a worker with a disability, and other staff members to explore diverse approaches to task completion and perspectives. By including a well-crafted EOE statement in their job advertisements, geoscience employers could help alleviate the concerns of applicants with disabilities who may fear being discriminated against or denied employment if they disclose their disability. Furthermore, a positive EOE statement that demonstrates inclusivity will likely be appreciated by customers and employees without disabilities. This study did not investigate the perceptions that geoscientists with physical disabilities have of job advertisements; we assume, though, that geoscience employers could help alleviate potential concerns of applicants with physical disabilities by including a well-crafted EOE statement in their job advertisements.
Accommodation statements in the ads were scarce (Figure 3). A lack of information on accommodations in job advertisements reduces a disabled applicant’s ability to assess if they can perform essential job functions and can lead to significant employment barriers (Andreassen, 2021). Most ads that provided accommodation statements required the applicant to ask for accommodations and disclose their disability during the application processes without any signal of how likely an accommodation could be made. Given that many applicants with disabilities fear being discriminated against during the application process (McKinney and Swartz, 2021), being required to provide this information without any signal the employer is willing to make an accommodation may make applicants with disabilities feel disadvantaged even before applying.
Rarely in the ads did an accommodation statement clearly indicate that the employer wants to make their workplace accessible to people with disabilities. Such ads openly state the employer’s commitment to creating a working environment inclusive to people with disabilities, show they value people with disabilities in their workforce, demonstrate that an applicant’s disability would not impact their application, or provide detailed descriptions of the steps the employer takes to make their workplace inclusive. Additionally, employers with exceptional accommodation statements in their ads signaled they were willing to make accommodations from the application process through to employment. In their summary of research regarding workplace accommodations, Padkapayeva et al. (2017) found that providing accommodations for each phase of the employment process is critical for reducing barriers to the workforce for disabled applicants.
Fifty-nine percent of the ads requested a physical ability, meaning 41% of the ads require no physical ability to perform the job. This is contrary to the stereotype that a career in the geosciences is for the physically able. Additionally, of the ads that do request a physical ability, many did not demonstrate why the skill is necessary for the position. In particular, ads requiring a valid driver’s license for employment repeatedly failed to relate the ability to drive to the core job description. In the U.S., a driver’s license is frequently used as a proxy for many things such as identification or proof of residency (Denning, 2009) that may be unrelated to essential job duties. It is probable that ads requesting a valid driver’s license, even though driving is not part of the job requirements, are doing so for reasons that are not related to driving, such as a prerequisite for being included on the company’s insurance policy. When job advertisements ask for physical abilities that are not related to the actual job requirements, it could be difficult for applicants with a disability to determine if they have the necessary skills to perform the essential job functions. Given that such a significant portion of the ads in this study (41%) do not require a physical ability, and that the physical abilities requested in many ads do not seem to align with essential job functions, there should be many opportunities for persons with physical disabilities to be successful in the geoscience workforce.
Despite the benefits employers experience from creating an accessible workplace, some employers may not believe the benefits outweigh the costs of hiring individuals with disabilities. For example, workplace accommodations are necessary for some individuals with disabilities to achieve and maintain employment (Nevala et al., 2015), but those accommodations are provided at the expense of the employer. However, when workplace accommodations are provided and properly executed, their benefits often surpass their expenses (Solovieva et al., 2011) by having employees with higher levels of job satisfaction, commitment, and performance (Tworek et al., 2020), and by increasing diversity and gaining a positive image for the company (Kochan et al., 2003). Additionally, many people with disabilities are able to find and maintain employment with low-cost, low-technology accommodations that are inexpensive to the employer (Solovieva et al., 2011).
CONCLUSION
This study highlights how current online geoscience job advertising practices could present employment barriers to people with physical disabilities. Specifically, the geoscience community should be concerned by the current use of equal opportunity employer and accommodation statements in entry-level geoscience job advertisements, and by the frequent failure of employers to demonstrate how requested physical abilities are necessary for an advertised position.
Efforts to ensure that geoscience fields are welcoming and accessible to people with physical disabilities must address barriers to entry in geoscience careers, as well as the development of a more inclusive and culturally responsive workplace. A logical start for employers includes creating job advertisements with clear and explicit statements of equal opportunity employment and accommodations and that clearly link the physical abilities they request and the essential job duties. Additionally, geoscience departments can help make students with physical disabilities aware of potential barriers they may encounter when job hunting and can highlight career options that will value their abilities.
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