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Abstract:
This research aims to explain how air pollution affects employee attachment in agriculture and food processing industries in Kern County. The reason for doing this study is because workers in areas like the San Joaquin Valley often have to work under poor air quality due to environmental factors as well as farming activities in this region (Cisneros et al., 2017). While previous studies mainly focused on analyzing the pollution situation in Kern County (Ostro et al., 2006) and the mental and physical health of workers affected by air pollution (Liu et al., 2026), there are still very few studies that look at how these factors relate to employee attachment to their jobs and organizations. This study asks the question: How do agricultural workers experience air quality in their daily work, and how does it affect their behavior as well as their intention to stay or leave their jobs?
Using a qualitative research method, this study is based on semi-structured interviews with agricultural workers and is analyzed using thematic analysis (Braun & Clarke, 2006).
The results show that poor air quality not only affects physical health, such as breathing problems and fatigue, but also impacts emotions and work behavior (Fehr et al., 2017). Workers said they feel worried when working in the San Joaquin area, have lower productivity, and have more concerns about health risks, which affects their intention to stay or leave their jobs. At the same time, shared experiences of air pollution also help increase social connection and encourage adaptive behaviors (Wong et al., 2020).
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Introduction:
San Joaquin Valley, especially Kern County and the Bakersfield area, is an important agricultural center of California, but it is also a place where residents and workers often face dust, smoke, ozone, pesticides, chemical smells, wildfire smoke, and extreme weather conditions (Larsen et al., 2017). For many workers in agriculture and food processing, air quality is not an abstract concept measured by AQI, but a working condition they feel through symptoms like shortness of breath, headaches, eye irritation, long-term coughing, using inhalers, canceling outdoor activities, worrying about their children, and feeling like they have to choose between health and their jobs (Bernstein et al., 2004). Because of that, air quality here cannot be seen as something outside of work. It is a daily working condition.
The sources of pollution described by participants include harvest dust, dust from open land and construction, pesticides, wildfire smoke, emissions from trucks or farming machines, smells and fumes from production activities, and particles inside processing facilities (Sharma et al., n.d.). These factors affect how workers feel about their health, how they plan their workdays, how they protect their families, and how they evaluate support from their organizations (Fehr et al., 2017). So, this study starts from a core issue: poor air quality is an environmental risk, but at the same time, it is also a problem related to employee experience, workplace relationships, and employee retention.
This research analyzes interview transcripts from workers in the San Joaquin area in different agriculture-related job positions to better understand how air quality in this region affects their daily life and work. To explain this issue, the study uses thematic analysis to identify common themes, present them with direct quotes, and organize them into a data structure table (Caulfield, n.d.).
Research problem:
Air quality in the San Joaquin Valley has long been known as poor (Hall et al., 2008), and this has negative effects on the health of people living in this area. Previous studies have looked at how air pollution affects physical health, such as respiratory diseases, allergies, and other long-term health problems (Sharma et al., n.d.). However, this approach does not fully reflect the nature of the problem in a work context, especially in agriculture and food processing, where workers are exposed to dust, pesticides, smoke, and ozone as part of their daily working conditions, especially in Kern County (Veloz et al., 2020).
The way workers change their daily behavior to adapt to the environment while working shows that poor air quality does not only affect physical health, but also influences how they make decisions in their work life (Anderson et al., 2026). Workers do not just accept environmental conditions, but they constantly adjust their behavior, such as changing work habits, using personal protection like wearing masks, checking AQI before going outside, limiting outdoor activities, or thinking about whether to continue staying in that job. As shown in the interview data, air quality has become a factor that shapes not only personal experience but also organizational aspects like job satisfaction, perceived organizational support, and intention to stay long-term (Wang & Shi, 2021).
However, the connection between environmental conditions, worker experience, and organizational response is still not fully studied, especially in the agriculture context where air pollution is often seen as a “normal” part of the working environment (Dong & Wang, 2023). Therefore, there is a need for an approach that focuses on understanding how workers interpret and respond to poor air quality, as well as how organizations respond to these challenges. Clarifying this issue can help expand the understanding of air pollution and also explain its role in shaping work behavior and employee retention (Zhou & Zhao, 2025).
Research questions:
This study focuses on researching and clarifying the following three questions:
1. How do agriculture workers in the San Joaquin Valley experience and make sense of air quality challenges in their workplace?
2. What role does the agriculture industry context play in shaping workers’ perceptions of and responses to poor air quality?
3. How do agriculture organizations respond (or fail to respond) to air quality concerns of their employees?


Theoretical Background:
Previous studies have mainly explained issues related to air quality and its effects on physical health (Landrigan, 2017). However, its impact on psychology, behavior, and organizations have not been deeply explored or fully analyzed. In the agriculture and food processing industries in Kern County, this gap is especially important because the workforce plays a central role in the food supply chain (Chandrasekaran, 2021). If air pollution increases fatigue, stress, worry about family, feelings of being unsafe, or the intention to leave a job, then this becomes a direct problem for productivity and employee retention in this region (Loraas, 2024).
This study uses a qualitative research approach to better understand the experiences and quality of life of workers in this area. Instead of testing hypotheses with large data, the study focuses on how participants describe their experiences, give meaning to environmental risks, and connect those risks to their family, coworkers, organization, and community. This approach follows guidelines for qualitative research, where research questions are often about “how” and “what”, findings are presented through themes and quotes, and the discussion should highlight theoretical contributions, practical implications, limitations, and directions for future research (Chenail, n.d.).








Method Section:

1. Research Design:
This study employs a qualitative research methodology based on semi-structured interviews. Semi-structured interviewing is a flexible approach that allows the interviewer to freely adapt the set of questions in response to the interviewee's answers (Pin, n.d.). This interview style offers distinct advantages by enabling the interviewer to gather information that is accurate, detailed, and profound, while also uncovering nuances, personal perceptions, and individual perspectives that fixed questions cannot capture (Louise Barriball & While, 1994). Consequently, this design is appropriate because the objective is not to measure the frequency of a phenomenon across an entire population, but rather to gain a deep and detailed understanding of how workers interpret poor air quality conditions in their daily lives and work environments (Veloz et al., 2020). Qualitative analysis facilitates the identification of recurring patterns of meaning within the data while simultaneously preserving the participants' own language and lived details.
Furthermore, the primary analytical method utilized is thematic analysis, as outlined by Braun and Clarke (2006). The analytical process comprises the following stages: familiarizing oneself with the data; open coding; grouping codes into themes; reviewing and refining themes; defining and naming themes; and constructing a data structure table.
2. Research Context:
The context of this study is the San Joaquin area in Kern County, focusing on agriculture and related industries that are directly or indirectly connected to farming. The participants work in or near places like fields, processing plants, dairy/cheese production, pistachio production, pesticide spraying areas, heavy transportation, harvest dust areas, cold storage, construction sites, and outdoor biological survey work. This context is considered appropriate because it reflects the real working conditions of workers in this region. This is because they not only recognize how poor the air quality is in the environment where they live and work, but it also affects how they organize their work and daily life around those conditions (Parhizkar et al., 2023).
3. Participants and Sampling:
We interviewed 7 participants, including Alex, Nathan, Maria, Elena, Laura, Isabel, and Valeria. All of these participants are working in jobs related to agriculture or have exposure to agricultural environments. However, based on each person’s experience during the interview, the level of exposure is different. Some of them work outdoors almost full-time, some work in office settings, and others do part-time outdoor activities.
Most of them also have some level of understanding about agricultural activities, pesticides, field workers, or production. This diversity helps the study compare experiences between office staff, HR, field supervisors, environmental technicians, and people who also have family responsibilities.
4. Data Collection:
This study was conducted through semi-structured interviews lasting 45–90 minutes with individuals working in agriculture and related fields in the San Joaquin Valley. The interviews were done indirectly and were all recorded with the participants’ consent, then transcribed word-for-word. The participants had different roles, including field supervisors, HR staff, accountants, production workers, and environmental technicians.
The interview questions mainly focused on topics such as their job roles, level of outdoor work, flexibility of work schedules, living experience in the San Joaquin Valley, evaluation of air quality, impacts on health and family, how they share concerns with coworkers, organizational support, and their plans to stay or leave the area. The interviews also allowed participants to share specific examples like dust from wind, pesticide spraying, wildfires, valley fever, using inhalers, emergency situations due to asthma, and actions from organizations like providing masks or adjusting work tasks.
5. Data Analysis:
This study uses thematic analysis based on the approach of Braun and Clarke (2006), which is suitable for the goal of qualitative research: to understand lived experiences, how workers interpret air quality issues, and how these experiences are connected to their work, health, family, organization, and their intention to stay or remain in the agriculture and food processing industries in the San Joaquin Valley.
Step 1: Familiarization
In the first step, all transcripts were read multiple times before formal coding. The first reading was to understand the overall context: who the participants are, what jobs they do, how they are exposed to air quality, and what key points appear in their personal stories. The later readings focused on highlighting parts that are directly related to the agricultural environment, dust, pesticides, wildfire smoke, ozone, valley fever, asthma, family, self-protection behaviors, organization, and sense of social connection.
	Participant
	Role and Level of Exposure
	Highlights from the transcript
	Preliminary Analysis Memo

	Alex
	Education system worker and agriculture/cultivation-related work; involving many outdoor activities.
	Discussing fertilizers, chemicals, diesel trucks, shortness of breath, sharing experiences with colleagues, and the sense of belonging.
	Poor air quality both imposes a burden on health and opens up possibilities for social connection and positive action.

	Nathan
	Field Supervisor at an agricultural company; works outdoors most of the time.
	Emphasizing daily exposure, worrying about my child, using air purifiers, checking apps and AQI levels, wearing masks—and feeling uncertain about staying here for the long term.
	Retention uncertainty becomes evident when air pollution impacts family health and lifestyle.

	Laura
	HR Analyst at an agricultural company; understands pesticide operations, field workers, and spray rigs.
	Description of pesticide drift/spills, heat policies, mask usage, coworker health insurance and asthma, and the difficulty of discussing cancer and pesticides.
	The organization has safety protocols in place, yet support regarding air quality remains limited; certain topics have become sensitive due to their implications for corporate liability.

	Valeria
	Environmental/Biological Field Technician; frequently works outdoors and near agricultural land.
	Describe harvest dust, pesticide spraying, construction dust, and Valley Fever, as well as the differences between the official AQI and on-the-ground experiences.
	Poor air quality is not an isolated incident but a recurring working condition; the right to speak out depends on one's professional standing and level of job security.

	Isabel
	HR Generalist at a pistachio company; involves working on the production floor and in close proximity to harvest dust.
	Talk about dust, allergies, mask hesitation, coworkers coughing, wellness initiative, company clinic and filter masks.
	Air quality has become an icebreaker and a mechanism for relationship-building; in organizations with a wellness culture, employees feel more comfortable speaking up.

	Elena
	Staff Accountant at an agricultural company; based in Shafter/Kern County, occasionally works in the field.
	Describe the haze and poor visibility; advise children to avoid outdoor sports; recommend avoiding dusty roads; and note the hesitation regarding mask-wearing and the generally low level of awareness within the community.
	Air quality is not always a topic of discussion in the workplace; however, awareness increases when it relates to children and community activities.

	Maria
	Office/security supervisor at dairy/cheese production plant; ranch owner.
	Descriptions of inhalers, dust bowls, "ambulances for asthma," patrol adjustments, lockdowns, N95 masks, vegetation/tree loss, and community responsibility.
	Air quality is directly linked to operational performance, absenteeism, emergency response, and the ethical imperative to care for employees.



	Recurring patterns observed after familiarizing oneself with the data.
	How to identify in the transcript
	                   Analytical Significance

	Air quality described through the senses
	Dusty, haze, foggy/cloudy, poor visibility, smell, ash falling, hard to breathe.
	Participants assess air quality not only through the AQI but also through their physical experiences and on-site observations.

	The family made the matter even more serious
	Kid, child asthma, grandkids, spouse inhaler, elderly parents, family health.
	Air pollution is shifting from a “work condition” to a “family/workforce issue.”

	Everyday Self-Protective Behavior
	Wear masks, stay indoors, air purifier, seal windows, check AQI/app, avoid dusty roads.
	Workers are not passive; they adjust their routines to reduce risk.

	Uneven organizational response
	Masks, N95, trainings, heat illness training, health insurance, patrol flexibility, not enough.
	Support does exist, but it is often limited, seasonal, or dependent on organizational culture.

	Sharing experiences can create connections.
	Sense of belonging, recommendations, advice, empathy, coworkers understand.
	Shared hardship can foster social support, but it may also be constrained by power dynamics, politics, or the fear of being perceived as difficult.



Step 2: Open Coding
After getting familiar with the data, meaningful segments of the transcripts were coded using open coding. The goal of open coding is to keep the codes short, specific, and as close to the data as possible (Khalil, 2014). Because this study focuses on lived experience and the social meaning of air quality, one piece of text can have multiple codes at the same time. For example, a segment about “wearing masks because of dust at work” can be coded as “mask use,” “dust exposure,” and “protective behavior.” If the masks are provided by the company, it can also be coded as “organizational masks.”
The initial codes were kept at a detailed level to avoid jumping too quickly to conclusions. Only after comparing across multiple transcripts were the codes grouped into larger themes. This approach helps keep the findings closely connected to the transcripts, especially since participants have different roles such as field supervisors, HR analysts/generalists, accountants, environmental technicians, office/security supervisors, and agriculture-adjacent workers.

	Key points from the transcript
	Participant
	Initial Opening Code
	Reasons for Encryption
	Analysis Notes

	“It gets very, very, very dusty and very bad, especially in areas where I work.”
	Valeria
	harvest dust; field exposure; routine bad air
	This section describes dust as a direct experience in the workplace.
	Suggested theme: Air quality as a burden within the context of agriculture.

	Pesticides are a concern because fields may have just been sprayed and landowners do not always inform workers.
	Valeria
	pesticide spraying; lack of notification; safety uncertainty
	This passage highlights that the risk associated with pesticides lies not only in exposure but also in a lack of information.
	Related to organizational/structural responsibility.

	“I’m so worried about my kid… prolonged exposure… affect his development.”
	Nathan
	child health concern; family vulnerability; retention uncertainty
	The health of children makes air quality a matter of family concern and a critical issue for the future of living in this region.
	Directly linked to retention.

	“We’ve invested in air purifiers, and we do seal our windows.”
	Nathan
	air purifier; sealing windows; household adaptation
	Protective behaviors are practiced at home, not just in the workplace.
	This demonstrates how the environmental burden enters the domestic space.

	Workers talk about difficulty breathing and protecting the nose when pollution is bad.
	Alex
	difficulty breathing; covering nose; coping practice
	This passage illustrates the physical impact and the self-protective response.
	The codes remain close to the data and have not yet been interpreted into themes.

	“It gives me a sense of belonging.”
	Alex
	shared belonging; social connection; common experience
	Participants describe their social emotions when others share a similar experience.
	The basis for the theme of connection through shared struggle.

	Coworker uses inhalers frequently; asthma started after moving to Bakersfield.
	Laura
	coworker asthma; inhaler use; workplace health concern
	This section demonstrates that health impacts are observed through colleagues.
	It does not assert causality; it merely encodes correlation/perception.

	Pesticide tank spill and windy condition led to sending people home.
	Laura
	pesticide incident; wind drift; send workers home
	A specific event demonstrating that an organization must respond to exposure.
	Used to distinguish between routine exposure and an acute incident.

	“I was very nervous to wear a mask… it would impact my productivity.”
	Isabel
	mask hesitation; professional image; productivity concern
	Poor air quality influences behavior, but protective behaviors are constrained by workplace norms.
	Important for the discussion section regarding stigma and social pressure.

	Coworkers share recommendations for masks, cough drops and glasses.
	Isabel
	peer advice; mutual support; practical recommendations
	Sharing solutions for establishing peer-to-peer support.
	The link between social connections and protective behaviors.

	Coach still wanted outdoor practice when it was dusty; parent kept child home.
	Elena
	activity modification; child protection; community awareness gap
	Air quality influences family decisions and community activities.
	Reveals a discrepancy in sensitivity between parents and coaches.

	People may think you are delicate if you wear masks.
	Elena
	mask stigma; social hesitation; perceived weakness
	Protective behavior is influenced by social evaluation.
	Adding nuance to protective behavior.

	Coworker taken by ambulance after asthma attack during patrol.
	Maria
	workplace asthma emergency; ambulance; outdoor patrol exposure
	This constitutes strong evidence that air quality impacts operations and workforce health.
	Linking health impact, absenteeism, and organizational response.

	Company provides masks/N95, adjusts patrols, and calls lockdown during dust storm.
	Maria
	organizational masks; flexible patrol; dust storm lockdown
	This section describes a specific organizational response.
	Used for the "organizational response" theme; also demonstrates a degree of proactivity in the support provided.



	Open Coding Group
	Specific Code Example
	                              Tagging Rules

	Environmental exposure codes
	harvest dust, haze, pesticide spraying, truck fumes, wildfire smoke, poor visibility, dust storm, ozone/heat.
	Tag when a participant describes a source of pollution, air conditions, or sensory indicators of poor air quality.

	Health and family codes
	asthma, inhaler, allergies, valley fever, coughing, headaches, child concern, elderly concern, coworker illness.
	Attach this tag when the text discusses symptoms, illnesses, concerns for family members or coworkers, or health-related consequences.

	Protective behavior codes
	mask use, AQI checks, air purifier, sealing windows, staying indoors, avoiding roads, moving meetings indoors.
	Apply when the participant describes personal or family actions taken to reduce exposure.

	Social response codes
	belonging, advice sharing, empathy, recommendations, icebreaker, hesitation, being seen as difficult/delicate.
	Attach this when the passage discusses interacting with others, sharing, silence, or social reactions.

	Organizational response codes
	company masks, N95, training, heat illness policy, health insurance, flexible patrols, sending workers home, not enough support.
	Attributable to actions—or a lack thereof—originating from the organization, management, policies, or workplace systems.

	Retention/attachment codes
	stay long term, leave for safety, not sure staying, loyalty, hope, positive mentality, community commitment.
	Attachment occurs when a participant associates air quality or support with an intention to stay, to leave, or a sense of connection to their workplace or community.



Step 3: Grouping Codes into Themes
After having the list of open codes, the codes were continuously compared across the seven transcripts to identify broader meaning groups (Khalil, 2014). The grouping of codes is not only based on similar keywords but also based on the analytical function of each code. For example, “mask use” and “air purifier” are both protective behaviors, but “organizational masks” is separated when participants clearly mention that the masks are provided by the company. Similarly, “dust” and “pesticide” are both types of exposure, but pesticide also carries meaning related to notification responsibility, safety procedures, and the worker’s right to know.
	First-order codes
	Second-order theme
	Aggregate dimension
	              Code Grouping Logic

	harvest dust; haze; pesticide spraying; truck fumes; wildfire smoke; poor visibility; dust storm; ozone/heat
	Air quality as an embedded agricultural burden
	Environmental burden
	These codes all characterize poor air quality as a routine condition associated with agriculture, transportation, harvesting, wildfires, and the region's geography and weather patterns.

	asthma; inhaler; allergies; valley fever; child vulnerability; spouse health; coworker coughing; ambulance incident; headaches
	Family and health vulnerability
	Health impact
	These codes indicate that air quality has reached a critical level, posing a risk to your health, family, children, the elderly, or coworkers.

	wearing masks; checking AQI/apps; air purifiers; sealing windows; staying indoors; avoiding dusty roads; moving meetings indoors; limiting child sports
	Everyday protective behavior
	Individual action
	These codes reflect how workers and their families alter their routines to protect themselves against exposure.

	sharing advice; sense of belonging; empathy; recommendations; icebreaker; feeling understood; hesitation to speak; stigma
	Connection through shared struggle
	Social response
	These codes indicate that air quality is a social issue: it can foster connection, but it can also create silence or reticence.

	company masks/N95; training; heat illness policy; health insurance; clinic/wellness; flexible patrols; sending workers home; lack of long-term strategy; could do more
	Limited but meaningful organizational response
	Organizational meaning
	These codes indicate that support is available within the organization, but the level varies and is often insufficient to address systemic issues.

	not sure staying; leave for safety; loyalty when supported; hope; community commitment; desire to improve environment
	Retention and place attachment under environmental stress
	Workforce outcome
	These codes link air quality to stay-or-leave decisions, loyalty, hope, and community responsibility.



	Example of Code Grouping Decisions
	Decision Analysis
	                                              Reason

	“Mask use” appears in Isabel, Nathan, Laura, Maria, and Elena.
	Do not consolidate everything into a single code.
	If a participant purchases or uses a mask for self-protection, this falls under "everyday protective behavior." If the organization provides masks or N95 respirators, this constitutes an "organizational response." If a participant hesitates to wear a mask due to fear of social judgment, this relates to "social response" or "stigma."

	“Pesticides” manifest as olfactory or visual residues, spray drift, spills, and a lack of notification.
	The pesticide code is linked to both environmental burden and organizational responsibility.
	Pesticides are not merely a source of pollution; they are also linked to the rights to information, training, and risk management.

	“Family” appears in the story involving children, a spouse, grandchildren, and elderly parents.
	Group together as "family and health vulnerability" instead of just "health."
	The issue of air quality affects not only the individual but also extends to the responsibility of caring for one's family.

	“Belonging” and “advice sharing” emerge alongside hesitation and stigma.
	Maintain the same social theme, but distinguish between positive and negative pathways.
	Air quality can foster connection when shared safely, but it can also create silence when perceived as a sign of weakness, fussiness, or politicization.



Step 4: Reviewing and Refining Themes
In this step, the second-level themes were compared back to the original transcripts to check three things: (1) whether the theme has enough evidence from multiple participants, (2) whether the theme is too broad or too narrow, and (3) whether the themes overlap with each other. The goal is not to force the data into a fixed framework, but to make sure each theme clearly reflects a meaningful pattern in the data (Thomas & Harden, 2008).
	Original Theme
	Issues Identified During Review
	Final Adjustments
	                    Example

	Air quality exposure
	Too broad: It merely describes exposure but fails to demonstrate why this exposure is particularly significant within the context of agriculture.
	Change to “Air quality as an embedded agricultural burden.”
	Valeria describes harvest dust; Laura describes pesticide spraying/spill; Isabel describes harvest particles; Elena describes haze; Maria describes a dust bowl/dust storm.

	Health impact
	It is too general; many sections address not only one's own personal health but also that of children, spouses, grandchildren, coworkers, and the elderly.
	Change to “Family and health vulnerability.”
	Nathan is concerned about his child; Maria discusses inhalers in the family; Laura talks about a coworker's asthma; Valeria mentions Valley fever.

	Coping behaviors
	It overlaps with organizational support if the protective behavior is provided by the company.
	Separated into “Everyday protective behavior” and “Limited but meaningful organizational response.”
	Nathan purchasing an air purifier is an individual action; Maria stating that the company provides N95 masks is an organizational response.

	Community connection
	Initially, the focus was solely on the positive aspects; however, the transcript also reveals hesitation, stigma, and a fear of speaking up.
	Expand into "Connection through shared struggle," exploring two directions: connection, and silence/hesitation.
	Alex spoke about belonging; Isabel spoke about icebreakers; Elena spoke about mask stigma; and Valeria spoke about how young or less powerful individuals fear being perceived as "difficult."

	Organizational response
	Simply writing “limited support” would overlook the proactive examples set by Maria, Isabel, and Alex.
	Change to “Limited but meaningful organizational response.”
	Some organizations provide masks, clinics, training, and patrol flexibility; however, participants still feel that they “could do more” or lack a long-term strategy.




	Review Criteria
	Checking Question
	                             How to Apply in Research

	Internal coherence
	Do the data points within the same theme share the same logic?
	The sections regarding “family and health vulnerability” all relate to health, family, or coworkers, and are not intermingled with purely policy-related matters.

	External distinction
	Is this theme different from other themes?
	“Everyday protective behavior” is distinguished from “organizational response” based on the acting subject: individuals/families or organizations.

	Data grounding
	Does the theme support multiple transcripts?
	Each main theme is supported by evidence from at least 3–5 participants, rather than relying on a single isolated statement.

	Theoretical usefulness
	Does the theme help answer the research questions?
	The themes are directly linked to air quality experiences, agricultural contexts, organizational responses, and workforce retention.

	Nuance
	Does the theme preserve the distinctiveness among the participants?
	For example, Isabel finds the workplace quite open, whereas Elena says that air quality is not a frequent topic of discussion at the workplace.



Step 5: Defining and Naming Themes
After the review, five main themes were defined again to make them clear and directly answer the research questions. The theme names were written in a way that describes the phenomenon, not just short labels (Ahmed et al., 2025). For example, instead of only calling it “Environment,” the theme was named “Poor air quality is a routine part of agricultural life” to show that workers see bad air as something repeated, familiar, and closely connected to agricultural work.
	Final Theme
	Definitions in this study
	Include
	Not included
	  Link to Research Question

	Theme 1: Poor air quality is a routine part of agricultural life
	Participants described dust, haze, pesticides, smoke, diesel/truck fumes, and poor visibility as daily conditions of agricultural and ag-adjacent work environments.
	Harvest dust, pesticide spraying, windy/dusty days, wildfire smoke, haze, poor visibility, agricultural/industrial context.
	The passages discuss only hot weather, without making any connection to air quality or exposure.
	RQ1: workers experience and make sense of air quality
RQ2: agriculture context shapes perception.

	Theme 2: Air quality becomes more serious through family and health vulnerability
	Air quality becomes a matter of urgency when individuals associate it with asthma, allergies, Valley fever, inhalers, children, spouses, elderly parents, coworkers, or emergency incidents.
	Child asthma concern, inhaler use, valley fever, coworker illness, ambulance, family responsibility, fear for long-term development.
	General observations regarding "bad air" in the absence of good health or family support.
	RQ1 and RQ3: impacts on workers, family and retention.

	Theme 3: Workers respond through everyday protective behaviors
	Workers and their families proactively adjust their behaviors to minimize exposure and maintain their work and daily lives.
	Masks, air purifiers, checking AQI, sealing windows, staying indoors, avoiding dusty roads, moving activities indoors, limiting child sports.
	Support provided by the company if the participant is unable to perform the task independently.
	RQ1: behavior
RQ2: response shaped by ag context.


	Theme 4: Shared struggles can create connection and mutual support, but also hesitation
	Shared experiences regarding air quality can foster a sense of belonging, empathy, and mutual understanding, as well as encourage the exchange of advice; conversely, they can also lead to silence when employees fear being perceived as weak or difficult, or are apprehensive about the issue becoming politicized.
	Belonging, peer advice, recommendations, icebreaker, empathy, mask hesitation, stigma, fear of speaking up.
	Social sharing unrelated to air quality/environmental health.
	RQ1 and RQ3: meaning-making, social support, organizational climate.

	Theme 5: Organizational support exists, but is uneven and often limited
	Organizations sometimes provide masks, N95 respirators, training, health benefits, wellness clinics, or scheduling/patrol flexibility—or send workers home—but the level of support is uneven and often fails to address systemic causes.
	Company masks/N95, heat training, pesticide signs, health insurance, clinic, patrol adjustment, lockdown, “could do more,” lack of long-term strategy.
	Individual behavior not supported by an organization.
	RQ3: organizational response/failure to respond.

	Theme 6: Air quality shapes retention, hope, and place attachment
	Atmospheric conditions influence how participants weigh the decision to stay or leave, as well as their sense of loyalty, hope, or responsibility to improve the community.
	Leave for safety, not sure long term, loyalty due to support, hope, positive mentality, community commitment, desire to improve air quality.
	Intent to stay or leave for reasons unrelated to air quality or work/community support.
	RQ3 and project purpose: retention and behavior.




	Final Theme
	Core analytical claim
	                             Why it matters

	Theme 1
	Air quality is normalized because it is woven into agricultural geography and work routines.
	Help the paper argue that air pollution is a workforce condition, not merely an environmental background.

	Theme 2
	Health/family vulnerability transforms poor air from inconvenience into moral and retention concern.
	Help explain why some people are considering leaving or making more drastic changes to their routines.

	Theme 3
	Workers develop adaptive practices to keep working/living under bad air conditions.
	Illustrates the behavioral consequences of air quality in daily life.

	Theme 4
	Shared air-quality hardship can produce social support, but only when workplace climate allows safe disclosure.
	Help facilitate a discussion on belonging, social support, and psychological safety.

	Theme 5
	Organizational actions are meaningful but uneven; employees appreciate support yet see the issue as bigger than one firm.
	Create practical implications for HR, safety training, scheduling, PPE and organizational policy.

	Theme 6
	Retention is shaped by the interaction between environmental stress, family risk, community attachment and perceived support.
	Connect the findings to the project objectives regarding employee retention and behavior.



Step 6: Create Data Structure Table
The table below presents the final data structure, showing the process from first-order codes that stay close to the data, to second-order themes, and then to aggregate dimensions. This table is important in the paper because it shows that the findings are built from the transcripts, not just from general interpretation (Ahmed et al., 2025).
	First-order codes
	Second-order themes
	Aggregate dimensions
	      Illustrative participants

	haze; harvest dust; pesticide spraying; truck/diesel fumes; wildfire smoke; poor visibility; dust storms; agricultural particles
	Air quality as an embedded agricultural burden
	Environmental burden
	Valeria, Laura, Isabel, Elena, Maria, Alex, Nathan

	asthma; inhalers; allergies; valley fever; child vulnerability; spouse/family health; coworker coughing; ambulance; headaches
	Family and health vulnerability
	Health and family impact
	Nathan, Maria, Laura, Valeria, Isabel, Elena

	wearing masks; safety glasses; checking AQI/apps; air purifiers; sealing windows; staying indoors; avoiding dusty roads; moving activities indoors
	Everyday protective behavior
	Individual/family action
	Nathan, Isabel, Elena, Alex, Valeria

	advice sharing; sense of belonging; empathy; recommendations; icebreaker; feeling understood; hesitation; mask stigma; fear of being difficult
	Connection through shared struggle and disclosure risk
	Social response
	Alex, Isabel, Valeria, Elena, Maria

	company masks/N95; heat illness training; pesticide signage; health insurance; wellness clinic; patrol flexibility; send workers home; lockdown; not enough support
	Limited but meaningful organizational response
	Organizational meaning
	Maria, Laura, Isabel, Nathan, Alex, Elena

	not sure staying; leave for safety; loyalty; hope; positive mentality; community responsibility; desire to improve air quality
	Retention and place attachment under environmental stress
	Workforce outcome
	Nathan, Alex, Maria, Elena









Finding:
Based on the thematic analysis, six key themes were identified to explain how workers in agriculture and agriculture-related roles in the San Joaquin Valley experience and respond to poor air quality. These findings show that air quality is not only an environmental issue but also a condition that shapes health, behavior, social interaction, organizational experience, and employee retention.
Selecting Representative Quotes Table:
	1st-Order Concepts / Raw Evidence
	2nd-Order Themes
	Aggregate Dimensions

	"It gets very, very, very dusty and very bad, especially in areas where I work." (Valeria)
"The air will get really thick and foggy and kind of dusty, cloudy." (Laura)
"Every time I see the mountains you can see kind of like that filter... all the haze." (Elena)
	Poor air quality is a routine part of agricultural life

	Environmental burden

	"I am so worried about my kid... how prolonged exposure to this kind of air might actually affect his development." (Nathan)
"All of my family members are on inhalers right now." (Maria)
"She goes through probably like 5 inhalers the whole year." (Laura)
	Air quality becomes more serious through family and health vulnerability
	Health and family impact

	"We have invested in air purifiers, and we do seal our windows." (Nathan)
"I have to wear like a mask when it gets really windy." (Isabel)
"I try to avoid certain roads... so you do not have to drive through those clouds of dust." (Elena)
	Workers respond through everyday protective behaviors
	Individual and family action

	"It gives me a sense of belonging." (Alex)
"We started giving each other recommendations on what could help." (Isabel)
"People might consider you delicate if you wear masks." (Elena)
	Shared struggles create connection and mutual support, but also hesitation
	Social response

	"They have provided masks during wildfire season... but I do not think they have long term strategy." (Nathan)
"We do provide a mask... just because they know that they are coming into contact with pesticides." (Laura)
"The dust storm was so bad that we had a lockdown." (Maria)
	Organizational support exists, but is uneven and often limited
	Organizational meaning

	"I am not really sure about staying here for so long." (Nathan)
"I see myself being here for many years." (Maria)
"It gives me hope... we are moving towards a good direction." (Alex)
	Air quality shapes retention, hope, and place attachment

	Workforce outcome



Theme 1: Poor air quality is a routine part of agricultural life
The first theme shows that poor air quality is described by participants as something repeated and closely connected to working life in agriculture. This appears across different job positions, from field technicians, HR analysts, staff accountants to workers in processing plants. The sources of pollution mentioned include harvest dust, pesticides, wildfire smoke, diesel emissions, construction dust, ozone, and low visibility conditions. An important point is that participants do not talk about these factors as rare events. They see them as normal and constant conditions of the region and the job.
"It is dusty, especially, you know, when they are harvesting agriculture. It gets very, very, very dusty and very bad, especially in areas where I work. And it is extremely noticeable." (Valeria)
Valeria’s quote shows that dust is not just a small inconvenience, but a direct and repeated work experience. The emphasis on "very, very, very dusty" highlights the severity of exposure in agricultural areas. Dust is experienced through the body and through direct observation, not only through official measurements.
"For pesticide use... you can see it in the air like the air will get really thick and foggy and kind of dusty, cloudy. So it is more visual, I would say." (Laura)
Laura adds another aspect to the same theme: pesticides are not just information about chemicals, but can also be seen in the air through fog, dust, and the thickness of the space around. This description shows that workers understand air quality through everyday sensory signs. In the agricultural context, poor air quality becomes a working condition rather than something outside of the job.
"Every time I see the mountains you can see kind of like that filter. Look! It looks all the haze. So every day as I drive to work Monday through Friday, I am reminded of that." (Elena)
Elena does not work outdoors full-time, but she still experiences pollution as a “daily reminder” on her way to work. This quote is important because it shows that the impact of air quality is not limited to outdoor workers. Even office staff in agricultural companies can notice haze and poor visibility as part of everyday life in Kern County.
Theme 2: Air quality becomes more serious through family and health vulnerability
The second theme shows that air quality becomes more serious when participants connect it to health and family. If in Theme 1, pollution is described as a normal working condition, in Theme 2, it becomes a long-term concern when linked to children, partners, coworkers, elderly people, asthma, inhalers, valley fever, and respiratory symptoms. Family factors change the meaning of pollution: it is no longer just a personal issue for the worker, but becomes a responsibility to care for and protect people who depend on them.
"It is just my kid that I am so worried about, because he is too young... how prolonged exposure to this kind of air might actually affect his development. And it is something that my wife and I talk about often and actually a major factor in whether we see ourselves staying here long term or not." (Nathan)
Nathan’s quote clearly shows the connection between air quality, concern for children, and long-term intention to stay. An important point is that the risk is not only judged based on the present, but also on the child’s future. Because of that, air pollution becomes a factor that affects family decisions and retention, not just an occupational health issue.
"She goes through probably like 5 inhalers the whole year... if it is a bad day within the weather, she is doing several puffs at least once an hour, twice an hour." (Laura)
From an HR perspective, Laura observes health impacts through coworkers. The example of frequent inhaler use shows that air quality can appear in the workplace through very specific behaviors and symptoms. Although this study does not claim a medical causal relationship, Laura’s account shows that workers see a connection between the Bakersfield environment, respiratory symptoms, and work life.
"We have had to call the ambulance to pick him up, and the reason he cannot breathe... he has had an asthma attack on the site." (Maria)
The case described by Maria shows that air quality can move from personal experience to an organizational issue. When an employee has an asthma attack while doing patrol, it is no longer just about discomfort, but becomes an issue of emergency response, staffing, and workplace safety. This is strong evidence that air quality has a direct impact on the workforce and operations.
Theme 3: Workers respond through everyday protective behaviors
The third theme shows that workers are not passive when facing poor air quality. They constantly adjust their behavior to reduce exposure, protect themselves, and protect their families. These behaviors include wearing masks, using air purifiers, sealing windows, checking AQI, avoiding dusty roads, staying indoors, moving meetings to indoor spaces, and limiting outdoor activities for their children. However, an important point is that many of these strategies are done at the individual or family level. This shows that the burden of health protection is partly shifted to the workers.
"At home. My wife and I. We have invested in air purifiers, and we do seal our windows to reduce indoor pollution. And also we try to make conscious efforts to check air quality apps before planning any outdoor activities." (Nathan)
Nathan describes a set of protective behaviors: buying air purifiers, sealing windows, and checking apps before going outside. This quote shows that air quality affects the home environment, not just the workplace. Planning daily activities based on air quality shows that pollution has become something that shapes everyday routines.
"I have to wear like a mask when it gets really windy." (Isabel)
For Isabel, wearing a mask is a direct response to wind, dust, and particles in the work environment. This behavior shows that workers develop small but repeated strategies to continue working in poor air conditions. At the same time, it also shows that workers have to adjust themselves to the environment instead of the environment being fully managed by the organization.
"There is times you do not have to just open all your windows. You do not have to open all your doors... because there are periods where these chemicals are being sprayed because of agricultural activities." (Alex)
Alex points out that protective behavior does not only happen outside but also inside the home. Closing windows, limiting exposure to areas with chemicals, and avoiding places with heavy trucks or equipment show that workers understand air quality as a risk that needs to be managed all the time. This behavior also connects to Theme 1, because the source of risk is directly linked to agricultural activities.
Theme 4: Shared struggles create connection and mutual support, but also hesitation
The fourth theme shows that air quality is also a social issue. When workers realize that others are also going through the same difficulties with poor air, they can feel understood, validated, and more connected. Conversations about allergies, breathing problems, valley fever, masks, cough drops, or AQI can become a way to share experiences and build relationships. However, this connection does not happen automatically. Some participants also describe hesitation when talking about air quality because they are afraid of being judged as weak or difficult, or because the topic can become sensitive in terms of politics and organizational responsibility.
"It gives me a sense of belonging... I feel I am working in a place that actually people understand and feel the same way." (Alex)
Alex describes sharing pollution experiences as something that creates a sense of belonging. This quote shows that when environmental struggles are shared, workers can feel less alone. So, air quality not only creates stress, but in some cases can also create mutual understanding and shared concern.
"We started sharing our thoughts about like the weather of how the air was getting... They were also struggling with as well. So that is when I felt more comfortable wearing a mask." (Isabel)
Isabel shows that the social impact of sharing is not only emotional, but also affects behavior. When coworkers also talk about their struggles with air quality, Isabel feels more comfortable wearing a mask. This suggests that workplace climate can make protective behaviors feel more normal.
"They will come into a conference room... "I am so sorry my allergies are acting up," or something like "the air is really bad"... and then we will just continue on." (Isabel)
This quote shows that air quality can act as an icebreaker in the workplace. Short comments about allergies or bad air help start conversations before moving on to work topics. This is evidence that environmental hardship can become part of everyday interactions and coworker relationships.
"People might consider you delicate if you wear masks, you know, cause people just associate that a little more with Covid." (Elena)
However, Elena shows the negative side of this issue. Wearing a mask can protect health, but it can also lead to social judgment. When workers are afraid of being seen as “delicate,” they may hesitate to take protective actions. So, shared struggles only become supportive when the social environment allows workers to talk about risks without being judged.
Theme 5: Organizational support exists, but is uneven and often limited
The fifth theme focuses on how organizations respond to concerns about air quality. The data shows that organizational support does exist, including masks, N95, safety training, heat illness training, health insurance, wellness clinics, adjusting patrol tasks, allowing employees to go home, or lockdown when conditions are too dangerous. However, this support is not equal across organizations and is often more reactive than long-term. Participants usually appreciate these efforts but still feel they are not enough to deal with the systemic nature of the problem.
"My organization has actually tried... They have provided masks during wildfire season... but for what I am seeing, I do not think they have long term strategy." (Nathan)
Nathan recognizes that the organization makes efforts, but also points out the limits. Providing masks during wildfire season is a clear action, but there is a lack of long-term strategy. This quote reflects the main tension in Theme 5: support is meaningful but not enough, because air pollution is ongoing and systemic.
"We do provide a mask... people use the masks daily... just because they know that they are coming into contact with pesticides." (Laura)
Laura shows that in some agricultural companies, PPE has become part of daily work because workers know they may be exposed to pesticides. However, her description also shows that support mainly focuses on PPE and immediate safety, while broader air quality solutions are still limited.
"I feel like they are doing their due diligence in advising them to wear masks and advising them to wear long sleeves... but in terms of like air quality I would say they could probably do more." (Laura)
This quote clearly shows a balanced evaluation from participants. The company is not ignoring the issue, but actions like recommending masks, long sleeves, or gloves are still not enough to deal with air quality concerns. Workers can see the difference between minimum compliance and more proactive, long-term support.
Theme 6: Air quality shapes retention, hope, and place attachment
The final theme shows that air quality affects how workers think about staying or leaving the area and their jobs. In this context, retention is not only based on salary, job opportunities, or cost of living. It is shaped by a combination of environmental risks, family health, organizational support, and connection to the community. Some participants feel unsure about staying long-term because air quality affects their family and lifestyle. Others still want to stay because of family, land, community, and hope that the environment can improve.
"I am not really sure about staying here for so long... the air quality affects my family health and limits our lifestyle." (Nathan)
Nathan clearly shows the connection between air quality and intention to stay. Even though the area has lower cost of living and job opportunities, environmental challenges become a factor that pushes workers to consider leaving. This shows that retention cannot be understood only through economic factors; family health and the ability to have an outdoor lifestyle also matter.
"I see myself being here for many years... this is where we plan to live out our lives... I definitely am invested in whatever I can do to improve the air quality here." (Maria)
Maria represents another type of place attachment. Even though air quality strongly affects her family and coworkers, she still wants to stay because of family, ranch, children, and community responsibility. This quote shows that air pollution does not always lead to intention to leave; in some cases, it can motivate people to take action and improve the place where they live.











Discussion
The purpose of this study was to understand how air quality affects workers’ experiences, behaviors, and retention in the agricultural context of the San Joaquin Valley. Overall, the findings show that air quality is not just an environmental issue, but a condition that is closely connected to work, health, and organizational experience (Liao et al., 2015).
First, consistent with Theme 1, poor air quality is experienced as a normal part of agricultural work. Participants described dust, pesticides, and haze as everyday conditions rather than unusual events (Savci, 2012). This suggests that workers do not see air pollution as something temporary, but as something built into the nature of their jobs (Lin, 2025). This finding answers Research Questions 1 and 2 by showing how the agricultural context shapes how workers understand air quality.
Second, consistent with Theme 2, the impact of air quality becomes more serious when it is connected to health and family. Participants did not only talk about their own symptoms, but also about their children, coworkers, and other family members. This shows that air quality is not only a physical issue, but also a personal concern that affects how workers think about their future. This finding helps explain why some workers feel more stress and may start thinking about leaving (Hong et al., 2019).
Third, consistent with Theme 3, workers respond by changing their daily behavior. They wear masks, use air purifiers, check AQI, and avoid outdoor exposure when possible. This shows that workers are actively adapting to the environment. However, these actions are mostly individual, which suggests that workers carry the responsibility of protecting themselves rather than relying on the organization.
Fourth, Theme 4 shows that shared experiences with air quality can both create connection and hesitation (Bickerstaff & Walker, 2003). On one hand, workers feel more connected when they realize others are dealing with the same issue. They share advice and support each other. On the other hand, some workers feel uncomfortable speaking up because they are afraid of being judged. This finding suggests that workplace culture plays an important role in whether workers feel safe to talk about environmental concerns (Bickerstaff & Walker, 2003).
Fifth, consistent with Theme 5, organizational support exists but is limited. Participants reported that companies provide masks, training, and some flexibility. However, these actions are often not enough and are usually reactive instead of proactive. This means that organizations recognize the problem but have not fully addressed it in a long-term way.
Finally, Theme 6 shows that air quality affects retention decisions. Some workers are unsure about staying long-term because of health risks, especially for their families (Archsmith et al., 2018). At the same time, others still stay because of community, family, or job reasons. This suggests that retention is influenced by multiple factors, including environment, personal life, and organizational support (Naz et al., 2020).
From a practical perspective, what stands out is that organizations do not necessarily need complex or expensive solutions to improve workers’ experiences. In many cases, small and consistent actions can already make a difference (Gotsman et al., 2016). For example, providing more effective protective equipment, allowing flexibility in schedules when air conditions are poor, or simply creating an environment where employees feel safe to speak up about their concerns can change how workers experience their jobs on a daily basis. These actions may seem simple, but based on what participants shared, they carry real meaning (Beattie et al., 2000).
At the same time, it is important to recognize the limitations of this study. The number of participants is relatively small, and the findings are based on individual experiences within a specific context. Because of that, the results should not be generalized too broadly. Instead, they should be understood as an in-depth look into how workers make sense of air quality in their own lives (Day, 2007). Future research could build on this by including a larger sample or combining qualitative and quantitative methods to provide a more comprehensive understanding of how air quality shapes worker outcomes.



Conclusion:
In conclusion, this study reinforces an idea that became increasingly clear throughout the analysis: air quality is not just an environmental issue that exists outside of work. It is something that is deeply embedded in how people work, how they feel, and how they make decisions about their future (Frankel, 2003). For workers in agricultural environments like Kern County, air quality becomes part of their everyday reality, influencing not only health but also behavior, relationships, and their intention to stay or leave (Bhui et al., 2023). Recognizing this connection is important if organizations truly want to support their workforce in a meaningful way.
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