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Abstract

Farmworkers are often subject to hazardous working conditions, experience a disparity
in health insurance coverage and are vulnerable to chronic health conditions and injury.
Although recent health care mandates have improved access to health care, many agri-
cultural employers still do not offer coverage for their employees. Because farmworkers
tend to be seasonal, and sometimes migratory, worker health is often considered a com-
mon property resource. If farmers cannot retain the benefits due to offering worker
healthcare coverage, the market for firm-provided coverage fails and workers are not
covered. We estimate the economic value of offering health coverage to farmworkers and
their employers using a structural search, match, and bargaining model. We find that
farmworkers with employer-provided health coverage are significantly more productive
than those without and, on average, generate an additional $0.78 in economic surplus
for each hour worked. Employers who offer health coverage retain an additional $0.60
of economic surplus for each hour of work performed by their employees due to a health
productivity premium, after accounting for the cost of offering insurance. Farmworker
healthcare coverage, therefore, is not a common property resource and represents a
viable strategy to attract, retain and care for valuable employees.
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Agricultural work is notoriously demanding, and one of the most dangerous in terms of long-

term health impacts from working in the fields over long periods of time (Mobed, Gold, &

Schenker 1992; Nordstrom, et al. 1995; Villarejo & Baron 1999; Hansen & Donohue 2003).

While best-practices among farm managers are changing, there are still real and important

questions regarding the health status of agricultural workers, whether they have access to

the same type of coverage as other workers, and the impact of health care coverage on op-

erational outcomes (Boggess & Bogue 2016). In a perfect world, farm managers recognize

the productivity gains available from ensuring (or insuring) the health of their workers, but

worker health among migratory and seasonal laborers is akin to a common property resource

(Dizioli & Pinheiro 2016) as individual employers cannot capture the productivity gains from

improving the health of either transient or seasonal workers. As a consequence, firms may

underinvest to their own detriment, and likely to the detriment of the workers themselves

(Aizawa & Fang 2020). Others consider worker health and safety as a productive input akin

to investments in human capital, so we adopt a similar approach in examining the returns

to employer-provided healthcare among agricultural workers (Dey & Flinn 2005; Fang &

Gavazza 2011; Aizawa & Fang 2020; Kim 2022). In this paper, we use a model of worker

search-matching-and-bargaining to estimate the equilibrium effect of offering healthcare cov-

erage to farmworkers on worker wages, productivity, and farm profitability.

We model an employer’s decision to offer healthcare coverage in equilibrium, meaning

that employers and employees negotiate over the terms of employment, and the features

of the contract are therefore agreeable to both parties. Including healthcare as a contract

term is important because, in most workplace environments in the U.S., employers provide

healthcare coverage.1 As such, an employer’s position on whether to offer healthcare benefits

boils down to a central tension between the cost of providing coverage and the benefits

of potentially-greater productivity and fewer, shorter absences for health-related reasons.2

1In the U.S., coverage is associated with employment—as most (54.6%) citizens obtain healthcare coverage
either directly from their own employer, or indirectly through their spouse’s employer (Statista 2021).

2In this regard, healthcare coverage differs from ensuring safe workplaces (Pagell, et al. 2014, 2015) in
that safety is a non-negotiable element of any employment contract.
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Using an equilibrium approach is necessary because the mechanisms involved on both sides

are complicated, and productivity is rarely observed in the data. Whereas workers with

healthcare coverage may be more productive and therefore justify earning a higher wage, the

relative attractiveness of jobs that provide healthcare coverage may also mean that workers

are willing to take less compensation, in the form of wages, for greater indirect compensation

through healthcare coverage (Dey & Flinn 2005, 2008; Fang & Gavazza 2011; Dizioli &

Pinheiro 2016; Aizawa & Fang 2020). We capture the two-sided nature of employment

contracts and estimate the effect of coverage on equilibrium outcomes for the employer and

employee, including employment productivity and job duration.

Healthcare coverage can address both components of lost productive time, increase a

worker’s capacity for work, and lead to a health productivity premium. That is, since

healthcare coverage leads to higher utilization of healthcare services (Xu, Mishra & Linder-

man 2023; Finkelstein et al. 2012), it is likely that covered workers stay healthy longer,

and if they experience a health challenge, a healthy worker may have a lower probability of

leaving work due to illness. In instances when a worker must expend resources to engage in

self-protection, this results in cognitive or physical strain (Das et al. 2008). In response to

this strain, workers without coverage may assign less resources to their job, fall behind the

productivity of their healthy-worker counterparts and, with repetitive, manual labor, fatigue

more easily and have lower output (KC 2020). Further, less healthy workers are absent

more frequently, and spend more time out of the workplace when sick or injured (Dizioli

& Pinheiro 2016). We formally model the health productivity premium, or the idea that

unhealthy workers have less capacity for work (e.g., lower processing rate in Gubler, Larkin,

& Pierce 2018) by using healthcare coverage as a variable that affects productivity, and the

durations of employment and unemployment.

Interest in farmworker healthcare coverage and the effect of coverage on the economic

sustainability of farm work rose after implementation of the Affordable Care Act (ACA),

and the associated expansion of state-level Medicaid plans, insurance subsidies, and tax-
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based penalties. Kandilov & Kandilov (2022) use a multistate sample of workers from the

National Agricultural Workers Survey (NAWS) to find that implementing the ACA lead to a

significant increase in government-sponsored insurance coverage and healthcare utilization,

but had little effect on the supply of labor, with a slight increase in workers’ farm hours and

no change in non-farm hours. Their evidence suggests that newly gained health insurance

“may contribute to healthier workers” (Kandilov & Kandilov 2022, pg 1029). Similarly,

Donkor & Perloff (2022) use the NAWS data to show that the ACA reduced farmworkers’

inefficient use of high-cost hospital services and substantially greater use of preventative care.

We complement this research and go one step further by examining the consequences of

increased healthcare coverage and primary care utilization on productivity and employment-

duration outcomes. While higher levels of coverage are an important policy outcome, we

argue that coverage is a means to an end since, when farm managers decide on whether

to offer health insurance coverage, the more distal effect on worker productivity is quite

important.

We estimate the effect of healthcare coverage on productivity in the context of agricul-

tural farm work. Farm work in the U.S. tends to require relatively low levels of skill and is

fairly predictable in terms of the types of tasks that need to be performed, but it is physi-

cally demanding. Working in harsh conditions over long periods of time, farmworkers have

many physical health risks due to their working environments, which can have long-term

health consequences (Mobed, Gold, & Schenker 1992; Nordstrom, et al. 1995; Villarejo &

Baron 1999; Hansen & Donohue 2003). In an agricultural setting, workers’ health has a real

implication for productivity.3

We estimate our structural model of worker outcomes using a repeated cross-sectional

data sample from the National Agricultural Workers Survey (NAWS). NAWS has become a

standard data source for studying agricultural production, including the impact of immigra-

tion on wages (Richards 2018), the decline in farmworker migration (Fan et al. 2015), the

3Arguably, healthcare coverage for U.S. farmworkers is more than just a job benefit because the nature of
the farm work leads, almost inevitably, to job-related injuries and health-related reductions in productivity.
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impact of legal status on earnings (Isé & Perloff 1995), the elasticity of labor supply (Li &

Reimer 2020), worker injury (Tonozzi & Layne 2016) and, in a topic closely related to our

own, the effect of implementing the Affordable Care Act (ACA) on farmworker healthcare

coverage (Kandilov & Kandilov 2021, Donkor & Perloff 2022). As the only U.S. data source

that describes both worker healthcare coverage and wage outcomes, NAWS is ideally suited

for our purposes.

We focus our attention on workers who tend to do very similar jobs, in similar geo-

graphic settings, which minimizes any potential differences in workers’ job requirements or

their estimated job performance. In order to ensure comparability across workers, we isolate

a sample of U.S. farmworkers employed primarily in the specialty crop industry in the state

of California (CA). Our sample captures over 24, 000 worker records over a 32 year sample

period from 1989 through 2020. The NAWS data provide annual work histories for each sur-

vey subject, which allows us to parameterize an econometric model of job search, matching,

and bargaining. It also contains sufficient information on job outcomes, which allows us to

estimate the relationship between worker attributes, productivity, duration, and healthcare

status.4 Where necessary, we supplement the NAWS data with industry-level worker-share-

of-output data from the Quarterly Census of Employment and Wages (QCEW) in order to

help identify variation in worker bargaining power over time and across industries, as in

Flinn (2006).

We begin our analysis by examining the data for patterns using simple linear regression

models of wages, employment duration, and unemployment duration on a set of controls and

a healthcare coverage indicator variable. We make no claims that these models are able to

recover causal estimates of healthcare coverage on each of our employment outcomes, as our

objective in estimating these models is only to uncover any associative relationship between

4Because workers select into the jobs they choose, identifying the impact of healthcare coverage on
productivity requires that we control for wage and retention effects in order to isolate the independent effects
of coverage on productivity outcomes. Further, as workers search optimally for new jobs, and employers seek
the most productive employment matches possible (Burdett and Mortensen 1998), it is very likely that
health, and the need for coverage, enters into the search-and-bargaining process (Cahuc, Postel-Vinay &
Robin 2006).
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coverage and job outcomes. Controlling for the endogeneity of healthcare coverage, our sum-

mary analysis finds that healthcare coverage is positively related to wages and job duration

for CA farmworkers. After controlling for experience, education, and other demographic

factors, we find that wages are some 8.2% higher for covered workers. Our maintained hy-

pothesis, however, holds that the true relationship between healthcare coverage and worker

performance is an equilibrium outcome, determined through negotiation between workers

and their employers, and workers’ subsequent work activities.

Our structural model of job search, matching, and bargaining equilibrium shows that the

average employment match surplus per hour of work, or the average amount of economic

surplus generated by workers for each hour of work (i.e., the productive value of the match

relative to the implicit reservation wage), is some 20% higher for covered workers ($4.72 vs.

$3.94). This value is an equilibrium result, so it controls for the fact that employers and

employees are endogenously matching into employment contracts in which the employer is

likely to choose employees that it deems worthy of the coverage risk, and workers choose

employers they believe provide the most favorable combination of compensation, health and

safety benefits. We also find that job duration rises in the likelihood that a workers is

covered, meaning that workers are either more likely to stay healthy while on the job, or

simply remain with an employer that provides healthcare coverage, as opposed to finding

another job that may lack coverage. Finally, our structural findings show that workers earn

some 23% of the match value due to their exercise of bargaining power in the employment

contract.

We contribute to the literature on how healthcare coverage affects farmworker produc-

tivity by demonstrating that the employer-provided healthcare coverage (1) increases the

workers’ capacity for work, evidenced by higher wages and job duration, (2) improves em-

ployee retention and firm profitability, and (3) allows employers to generate higher levels

of economic surplus from each worker contract. Covered workers are more productive most

likely due to a health productivity premium or the idea that coverage improves utilization of
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preventative care (Finkelstein et al. 2012; Donkor & Perloff 2022), which leads to healthier

workers (Kandilov & Kandilov 2022), and translates to more farm hours worked or a higher

rate of production (Gubler et al. 2018). More generally, our work adds to an understudied

element of productivity, namely how job-related benefits can address physical or psychologi-

cal capacity constraints inherent in manual labor, using a relatively homogeneous sample of

workers engaged in highly demanding work.

Second, we contribute to the empirical labor-economics literature by documenting the

wage and employment-duration effects of healthcare coverage for a set of relatively low-

income workers who work in jobs that are inherently either dangerous or likely to negatively

affect their health over time. We recognize that the productivity effects of healthcare are

only identified in equilibrium as an employer’s decision to offer coverage, and an employee’s

decision to take a job that offers coverage, are subject to many often-competing incentives

that we can only disentangle in an equilibrium framework. While others document the value

of using an equilibrium approach in general employment contexts (Dey & Flinn 2005; Fang

& Gavazza 2011; Aizawa & Fang 2020; Kim 2022) we are the first to do so for agricultural

workers.

Third, we contribute to the management literature in providing evidence on the profitabil-

ity of offering healthcare coverage to farmworkers. While the general operations-management

literature highlights the limitations of worker exploitation (Roth & Zheng 2020), and more

recent studies have focused on worker well-being (Corbett 2023), we are the first show that

offering healthcare coverage for workers who are likely to be more at-risk than other occu-

pations is another profit-enhancing operational decision.

In the next section of the paper, we present a well-understood model of labor-market

equilibrium (Dey & Flinn 2005; Flinn 2006) and explain the implications of equilibrium

search, matching, and bargaining for how healthcare provision can affect market wages and

employment duration. We also show how we estimate the parameters of our structural model

using maximum likelihood methods. We explain our identification strategy and data sources
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in the third section and summarize our sample from the NAWS data set. In the fourth

section, we present a full set of results, including reduced-form and structural models, as

well as a simulation of firm-level implications of offering health insurance coverage. In the

final section, we conclude and offer some suggestions for future research that build on our

findings.

Empirical Model

Theoretical Model of Employment Bargaining

We apply a model of labor market search, matching, and bargaining developed by Flinn

(2006) to examine equilibrium employment and productivity outcomes among our sample

of farmworkers. Job duration, unemployment, productivity, and wages are each equilibrium

outcomes in the sense that firms search optimally for workers, workers search optimally for

jobs, and search occurs until the point at which the marginal benefit of additional search

effort is just equal to the marginal cost of doing so (Stigler 1961). When both firms and

workers optimize, the “employment surplus,” or the amount of value created by the worker

for the firm, is at a maximum. Our framework departs from the usual “take it or leave it”

assumption in the labor economics literature (Burdett & Mortensen 1998; Van den Berg &

Ridder 1998; Eckstein & Van den Berg 2007) by allowing workers and firms to bargain over

wage outcomes. Negotiation between firms and workers, or their representative, means that

the amount of employment surplus is shared between workers and firms according to their

relative bargaining power, which is exogenous to each party and is usually determined by

attributes, interpreted as negotiating “skill” (Nash 1950; Muthoo 1999), and estimated with

the data.5

5Our model belongs in the general class of “imperfectly competitive” labor market models in which
both workers and firms can profit from the employment relationship. In these models, imperfection refers
to the existence of search frictions, and not the usual market power relationships of monopsony hiring or
monopoly labor unions (Bhaskar, Manning, and To 2002; Manning 2003; Ashenfelter, Farber, and Ransom
2010; Ransom and Oaxaca 2010; Hamilton et al. 2022).
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A number of other authors have used a formal model of search-and-matching outcomes,

and our study builds on their contributions. For example, Flinn (2006) examines how mini-

mum wage laws affect equilibrium wages and employment, Dey & Flinn (2005) consider how

wages differ between those who have healthcare and those who do not, and Flabbi & Moro

(2012) consider gender differences in compensation. We are the first, however, to explore

how wage, employment duration, and productivity outcomes for low-skilled farm workers

depend on the presence of healthcare coverage. In this section, we provide a brief expla-

nation of the core of our theoretical model, and use this model to derive several testable

empirical relationships between healthcare coverage and wages, productivity, job duration,

and unemployment duration.

Following the standard approach in this literature (Pissarides 2000; Flinn 2006), our

model assumes that match productivity (ϕ) is distributed across the sample of workers ac-

cording to a distribution function, f(ϕ), which is assumed to be log-normal and is determined

by the production technology used by the firm. We follow Flinn (2006) in what follows, and

assume that both firms and workers observe the productive value of the match, ϕ, and that

match productivity depends on whether the worker has healthcare coverage (h) or not (Dey

and Flinn 2005; Aizawa & Fang 2020) so that ϕ(h) > 0, ϕ′(h) > 0, and ϕ′′(h) < 0. The ex-

ogenous rate of job termination for employed workers is δ, the exogenous rate of job contacts,

or the rate at which jobs are created, for unemployed workers is τ , and the discount rate

is β > 0. Workers negotiate with an exogenously determined amount of bargaining power,

λ ∈ (0, 1), which reflects the share of the match surplus they retain from the employment

relationship.

Labor is considered the only factor of production, so firms earn zero profit, and derive

no value from participating in the labor market if they do not employ workers. The profit

from employing a worker is the difference between their productivity value and the wage,

or ϕ(h) − w, where w is the wage paid to employees. Employers and employees negotiate

according to a Nash (1950) bargaining framework in which the strength of each player’s
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bargaining position depends on the value of their next best alternative, or their “disagreement

profit” in Nash bargaining terminology. From the worker’s perspective, the disagreement

profit is the value of staying unemployed, during which time they are assumed to continue

searching for a job, so their next best alternative is the value of ongoing job search efforts,

denoted by Wu. At a certain point, there is a threshold wage, the critical match value,

ϕ(h)∗, that determines whether an unemployed worker will accept a job offer. The critical

match value is given by ϕ(h)∗ = βWu, and determines whether labor will be supplied, as

all values of ϕ(h) that meet or exceed ϕ(h)∗ will result in employment while those that are

lower will not. Once a worker accepts a job offer, the value of employment depends on the

wage, We(w).

With these assumptions, the value to a worker of taking a job is the present value of their

wage, plus the expected present value of reverting to unemployment, or:

We =
w + δWu

β + δ
, (1)

where the “effective” discount rate includes a risk premium for the possibility of becoming

unemployed. At the same time, the value of unemployed search is equal to the reservation

wage (or the utility of consuming leisure, R) plus the expected present value of the surplus

earned from taking a job at any wage greater than the critical match value:

βWu = R +
λτ

β + δ

∫
βWu

[ϕ(h)− βWu]df(ϕ(h)), (2)

where the expected value is over the entire distribution of possible match values above the

reservation value.

From the firm’s perspective, the value of employing a worker with productivity level ϕ(h)

is simply the present value of the amount of employment surplus, discounted at the same
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rate as the employee, or:

Wf =
ϕ(h)− w

β + δ
, (3)

where the wage is assumed to include the cost of healthcare coverage implied by h.

Once a match occurs, employers and employees bargain for wages at all values of ϕ(h) ≥

ϕ(h)∗, that solve the generalized Nash-bargaining problem:

w(ϕ(h),Wu) = argmax
w

[We(w)−Wu]
λ

[
ϕ(h)− w

β + δ

]1−λ

, (4)

where λ measures the share of employment surplus earned by the employee, and (1− λ) the

share earned by the employer, recalling that the disagreement profit for the firm is zero. In

the absence of any consideration for minimum wages, the wage that solves (4) is given by:

w(ϕ(h),Wu) = λϕ(h) + (1− λ)βWu, (5)

where recall that βWu = ϕ(h)∗ is the threshold match value for the employee. However,

minimum wages are an important feature of the low-skilled, agricultural labor market (22%

of our sample), so we follow Flinn (2006) in modifying the problem to explicitly allow for

the imposition of minimum wages on market-driven wage bargaining.

Minimum wages constrain the wages employers can pay. However, because employers

earn some surplus on each employee, depending on the realized values of ϕ and λ, they have

the ability to give up some surplus to hire workers with ϕ greater than the minimum wage

(wm) even though the minimum wage may be greater than the equilibrium wage suggested

by (5). To see this more formally, assume the value of unemployed search is now a function

of the minimum wage, and solve for the threshold value of ϕ̂(h) that holds when w = wm, or

ϕ̂(wm,Wu(wm)) =
wm − (1− λ)Wu(wm)

λ
,

so the minimum wage defines regions of the equilibrium match value that separate workers
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who are paid clearly above the minimum wage, those who are paid the minimum wage,

and those who are not hired at all. Because minimum wages impose a discontinuity on the

distribution of wages, the value of unemployed search becomes:

βWu(wm) = R +
τ

β + δ


ϕ̂∫

wm

[wm − βWu(wm)]df(ϕ) + λ

∞∫
ϕ̂

[ϕ(h)− βWu(wm)]df(ϕ)

 , (6)

which changes the solution for the equilibrium market wage. Substituting (6) back into the

Nash bargaining problem in (4) and solving for the equilibrium wage distribution leads to:

g(w;Wu(wm)) =


[f ′(ϕ̂(w,Wu(wm))]/λf(wm), w > wm

[f(wm)− f(ϕ̂(w,Wu(wm)))]/f(wm), w = wm

0, w < wm

 , (7)

for workers that are paid above the minimum wage, at the minimum wage, or who are

not hired, respectively. The equilibrium wage distribution in (7) suggests that healthcare

coverage has a positive return to worker wages, productivity, job duration, and firm profit,

which we refer to as the health productivity premium.

Empirical Model of Wage Determination

We estimate the model with data on observed wages (wi) and the amount of time spent

unemployed during the past year (ti) for a repeated cross-section of some N = 24, 151 worker-

year observations for employees in the California specialty-crop industry. We describe our

data in more detail below but find that it is sufficient to identify all of the parameters of the

wage distribution above, including the Nash bargaining parameter, λ, that determines the

share of employment surplus earned by employees, and by firms. In this section, we derive

the log-likelihood function developed by Flinn (2006) that is used to estimate the parameters

of search, matching, and bargaining models such as ours.
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Because minimum-wage employment is common in agriculture, we follow Flinn (2006)

and break the likelihood function into three parts: (1) the probability that a worker is

unemployed for a duration of t weeks, (2) the probability that a worker is employed and

paid a wage that is equal to the minimum wage, and (3) the probability that a worker is

employed and paid more than the minimum wage.

For the first component of the likelihood function, we have to assume a distribution

for unemployment durations, in general. In this regard, like Flinn (2006), we follow com-

mon practice and assume the distribution of the population duration function is negative

exponential, so we write the individual-density of job duration as the mean, or:

pr(t|u) = τf(wm) exp(−τf(wm)t), (8)

where the parameters and minimum wage variable are as defined above. We use the para-

metric rate of job destruction to infer that the probability of a worker becoming unemployed

during the year is:

pr(u) =
δ

δ + τf(wm)
. (9)

Multiplying the conditional probability of observing a spell of length t, given that the worker

is unemployed, by the marginal probability of becoming unemployed gives the joint proba-

bility of observing an employee becoming unemployed for a period of length t, or:

pr(t, u) =
δτf(wm) exp(−τf(wm)t)

δ + τf(wm)
, (10)

and we assume f is log-normal, with parameters µ for the mean and σ for the standard

deviation.

Second, we derive the likelihood-component that captures the probability that a worker

is employed and paid the minimum wage. Recall that the primary implication of a minimum

wage regime is to constrain the range of equilibrium productivity values to those that lie
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above the minimum wage. With this in mind, the likelihood contribution from minimum-

wage employees is given by:

pr(w = wm, e) =
τ
[
f(wm)− f

(
wm−(1−λ)βWu(wm)

λ

)]
δ + τf(wm)

, (11)

which represents the probability a worker is employed (e) but is paid the minimum wage, so

the firm is willing to give up some surplus in order to hire a worker that still produces value

greater than the level of the minimum wage.

A third segment of workers are employed and paid above the minimum wage. For these

workers, the minimum wage is still relevant, however, as it remains an element of the value

of unemployed search which, in turn, determines the threshold match value for employment.

The probability of observing a wage w for an employed worker, therefore, is the product

of the conditional probability of observing a worker being paid above the minimum wage,

conditional on being employed, and the probability of observing a particular wage above the

minimum. The second element of this expression, therefore, is given by:

pr(w|w > wm, e) =

1
λ
f ′
(

w−(1−λ)βWu(wm)
λ

)
f
(

wm−(1−λ)βWu(wm)
λ

) , (12)

as the wage has to exceed the match-minimum of wm−(1−λ)βWu(wm)
λ

. Meanwhile, the condi-

tional probability that a worker’s wage is above the minimum, conditional on employment,

is:

pr(w > wm|e) =
f
(

wm−(1−λ)βWu(wm)
λ

)
f(wm)

. (13)

Multiplying these two expressions together provides the joint probability, and likelihood

contribution, of observing a wage w that is above the minimum wm for an employed worker:

f(w,w > wm, e) =

τ
λ
f ′
(

w−(1−λ)βWu(wm)
λ

)
δ + τf(wm)

. (14)
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Combining all three elements, taking logs, and summing over all individuals in the data set

provides a likelihood function that recovers all of the parameters of interest:

LLF = [ln(τ)− ln(δ + τf(wm))] + dU [ln(δ) + ln f(wm)]− (15)

τf(wm)dU ti + dM ln

(
f(wm)− f

(
wm − (1− λ)ϕ∗

λ

))
−

dH ln(λ) + dH ln

(
f ′
(
wi − (1− λ)ϕ∗

λ

))
,

where dU is a binary indicator of whether the worker is unemployed (du = 1) or employed

(du = 0), dM is a binary indicator that the worker is paid above the minimum wage, and dH

is a binary indicator that the worker is paid above the minimum wage. With this likelihood

function, we estimate the implicit minimum wage as ϕ∗ = βWu(wm), and capture the fact

that productivity is a function of healthcare coverage by allowing the distribution f to be

a linear function of a binary healthcare indicator (h) that takes a value of one when the

worker has healthcare coverage and zero when they do not. In the application below, we also

allow the rates of job creation (τ) and destruction (δ) to depend on the healthcare variable

as an extension to our base model in (15). In the next section, we provide more detail on

the data we use to estimate this model and provide some model-free evidence of the impact

of healthcare coverage on worker productivity and longevity.

Data and Identification

California is the largest producer of labor-intensive agricultural products in the U.S., so we

focus our analysis on employees who work on California farms. We use confidential, employee-

level data from the NAWS (DOL 2022), which is a nationally- and regionally-representative

sample of non-H-2A crop farmworkers.6 Although others use national samples from the

6The H-2A program is a non-immigrant guest worker program established under the 1986 Immigration
Reform and Control Act (IRCA). Unlike the H-1B and H-2B programs that apply to workers in the tech-
nology and hospitality industries, respectively, the H-2A visa program is not subject to an annual cap, but
employers must follow regulations on worker safety, health and sanitation, transport, shelter, and wages
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NAWS data, and use differences in healthcare coverage policies among states to identify the

effect of policy-variation on coverage (Kandilov & Kandilov 2022; Donkor & Perloff 2022),

our focus on productivity means that we need to restrict our sample to workers that are

as comparable as possible. Even if we focus on one sub-sector of the agricultural indus-

try, specialty crops for example, productivity and production conditions between Michigan

and California are very different and differ in ways that simple fixed effects cannot absorb.

Therefore, our focus on California is necessarily driven by our empirical focus.

The NAWS contains data on each farmworker’s wage, their duration of unemployment

during the previous 52 weeks, the number of years they have been employed with their current

farm employer, the crop they were working in at the time of the survey, their job task (e.g.,

harvest, semi-skilled, supervisor, etc.), and a host of demographic variables, including age,

gender, educational attainment, the number of years they have been engaged in farm work,

foreign-born and legal status, and several variables that identify the nature of employer

health coverage. Kandilov & Kandilov (2022) provide a summary of the extent of healthcare

coverage variables available in the NAWS data (their Table 1, panel B). Among the healthcare

coverage variables in NAWS, we use the NAWS variable D22 for our measure of health

coverage, which is a binary variable that equals one if the answer is yes (and zero if the

answer is no) to the question “If you are injured at work or get sick as a result of your work,

does your employer provide health insurance or provide or pay for your health care?” Figure

1 shows the share of California’s non-H-2A crop farm workforce that had access to health

coverage between 1988 and 2022 using this variable.7. Figure 1 shows that health coverage

increased significantly during the 1990s but has fluctuated around the 80% mark ever since.

Using data from the National Health Interview Survey (NHIS), Figure 2 compares health

coverage status across all sectors of the economy in the western US to the average farmworker

(U.S. Department of Labor, 2022).
7We examine the robustness of our findings to other measures of healthcare, including our maintained

D22 variable plus a measure of workers compensation (D23) and coverage for health issues that do not occur
on the job (D24). Our results remain qualitatively the same for each of these other measures of healthcare
coverage.

15



in the western US between 2010 and 2020, revealing a significant disparity, meaning that

even since passage of the ACA, farmworkers are less likely to be covered than workers in

other sectors of the economy.

[Figure 1 here]

[Figure 2 here]

Table 1 shows a set of summary statistics from our sample of California farmworkers.

Roughly 20% of the workers were female. According to the NAWS, about half of the farm

workforce was undocumented over our sample period, and the average worker had about 14

years of farm work experience, 7 years of education, was 36 years old, and was unemployed

for about 8 weeks during the previous year.

While male and female workers have similar levels of health coverage, undocumented

workers are about three percentage points less likely to receive coverage, revealing a disparity

due to a lack of legal status. Similarly, workers with less than 12 years of schooling are three

percentage points less likely to have access to health coverage. Importantly, in our reduced-

form and structural analyses, we control for these individual characteristics to help mitigate

bias that may arise from human capital accumulation or selection into treatment. To directly

address selection into treatment, we also estimate a set of Heckman (1978) endogenous

treatment models.8 Our Heckman selection models provide evidence that less healthy farm

employees are more likely to work for employers that provide health coverage. This “negative

selection” into health coverage suggests that Ordinary Least Squares (OLS) wage estimates

are biased downwards because less productive workers tend to earn lower wages. In the next

section, we present model-free evidence to investigate the link between employer-provided

health coverage and the wages and duration of employment and unemployment.

[Table 1 here]

8These models are identical to the classic Heckman (1979) selection models that corrects for censored
outcome variables except they correct for selection into treatment (having access to health coverage) and
use all the available data for the outcome variable, as opposed to using only observations that exceed some
censored value.
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Econometrically identifying the bargaining parameter (λ) – the parameter that divides

the amount of employment surplus between the employee and the employer – is notori-

ously difficult in data that includes only unemployment duration and hourly wages. Funda-

mentally, worker-based data like our NAWS sample represents observations from only the

supply-side (worker side) of the employer-employee equilibrium. Variation in wages and un-

employment duration is able to capture workers’ threat point, or disagreement profit in the

Nash (1951) framework, but not the employers’. Others remedy this weakness in worker-level

survey data by using matched employee-employer data (Cahuc et al. 2006), but there are

no similar data sets for U.S. agricultural workers. Therefore, we follow Flinn (2006) in using

data that captures the “demand side,” or employer side, of the equilibrium to help identify

worker bargaining power.9

In our application, we use data on the variability of labor’s share of revenue, by industry,

to estimate a flexible bargaining-power function that is more likely to be identified than if

we were to use the worker-only information in the NAWS.10 Specifically, we use data on the

labor-share of revenue for workers in the agricultural production industry to help measure

employers’ bargaining power. Our revenue and labor-compensation data are defined as total

gross receipts for all firms and total compensation for production workers, respectively, and

are from USDA-NASS for NAICS codes 111 - 115 (USDA-NASS). Over the sample period,

the average labor-share is 21.1% of value (s.d.= 5.9%) with a minimum value of 1.8% and

maximum of 32.2%. In line with Flinn (2006), our assumption in using these data is that the

labor share of revenue captures variation in the marginal revenue product of workers across

industries and time with constant-returns to scale.

With these data, we embed a least-squares estimator for the bargaining power parameter

9Estimates of our model without demand-side information as in Flinn (2006) show that the bargaining-
power parameter appear to be well-identified using only worker-side information, but we choose to follow his
approach due to both conceptual issues in identifying λ and for comparability with others in this literature.
Our results below show estimates both with and without demand-side data.

10Flinn (2006) uses the labor-share of revenue for one large fast-food company for the year 1996 because it
is a dominant employer among minimum-wage workers (18 to 24-year-olds) that is publicly traded, so their
financial data is readily available.
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(λ) into the likelihood function for equilibrium wages with search-and-bargaining (15) above,

where λ is a simple linear function of the labor share of revenue in each industry. We estimate

both in one procedure, so the estimate of λ reflects both demand- and supply-side information

as in Flinn (2006). In this way, we are able to identify the bargaining power parameter.

Results

Reduced-Form Evidence

We begin our empirical analysis by estimating a set of OLS regression models, controlling

for demographics, crop, job task, and year fixed effects,11 in order to explore the statistical

association between healthcare coverage and the wages, duration of employment, and dura-

tion of unemployment among farm employees. The results are presented in Tables 2, 3 and

4, respectively. In each table, we supplement our OLS analysis with a Heckman endogenous

treatment model (see column (5)). Table 2 column (4) indicates that employer-provided

health coverage is associated with a 4.3% increase in real wages, adjusted for all the co-

variates. This result reveals a statistically significant positive correlation between health

insurance and wage compensation, suggesting that employers who offer health coverage are

able to retain a more productive workforce. The estimate in column (5) reveals that, once we

control for negative selection into treatment using the Heckman two-step correction, health

coverage is associated with an 7.9% increase in wages. Figure 3 shows the average wage of

employees with and without health coverage, revealing that a wage premium exists almost

uniformly across the sample period.

11Weighted with the NAWS sample probability weights (variable PWTYCRD). The NAWS data analysis
guide (DOL, 2018, p.21 - 25) recommends using balanced repeated replication (BRR) weights to generate
survey design-corrected standard errors for regression parameter estimates. However, since 2016, BRR
weights have not been available in the NAWS datasets. In the absence of BRR weights, which should be
available when the next round of survey data is released, the DOL recommends using a Taylor linearized
variance estimator (TLVE). However, research by Chowdhury (2013) indicates that TLVEs can overestimate
standard errors by up to 25% and that BRR weighted standard errors are preferred. As such, we do not use
the TLVE approach and rely upon bootstrapped standard errors instead.
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[Figure 3 here]

The other parameters that identify the statistical association between human capital

variables and wages are consistent with theoretical expectations. Older workers tend to earn

more (up to a point), female workers tend to earn less, education leads to higher wages, un-

documented workers are at a disadvantage relative to legally-authorized workers, and workers

with more relevant work experience tend to earn more. While these results are suggestive of

a positive impact of health insurance on productivity, we do not interpret them as causal.

Instead, we use this exercise to show that the relationship warrants further investigation. In

the next section, we generate structural estimates of the impact of health insurance on the

productivity of farmworkers using the search, match, and bargaining framework described

in Section 2.

[Table 2 here]

Next we turn our attention to job tenure to examine whether our simple regression

framework provides evidence of a relationship between health coverage and the length of

employment. Our reduced-form analysis indicates that, when examining similar employees,

those who have access to health coverage stay employed with their employers for longer

periods of time. The coefficient on the health coverage variable in column (5) of Table

3 indicates that among workers with the same demographic composition and farm work

experience, those who have health insurance stay employed with their current farm employer

about 65% longer than those without. Older workers and those who are foreign-born tend

to stay with an employer longer, but undocumented workers have a slightly lower duration

of employment relative to legally authorized workers.

[Table 3 here]

When examining the relationship between health coverage for employed workers and

the duration of unemployment during the previous year using the simple OLS regression

(column (4) of Table 4), we are unable to reject the hypothesis of no statistical relationship.

Although this coefficient is positive, it is not statistically significant at any conventional level
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of significance. Thus, at a first glance, the summary evidence suggests that health coverage

is not a significant factor in determining the length of unemployment. However, once we

perform the Heckman correction, the coefficient becomes highly significant and positive (see

column (5)). These results are consistent with a scenario in which employees who have

health coverage maintain a certain loyalty to their employer because the employer offers

health coverage (Table 3), but they are more likely to be unemployed during the off-season

when the employer has less demand for their labor. Industry sources say it is common to

require farm employees to take time off during the winter, and employees often have an

opportunity to obtain unemployment insurance benefits during that period of time.

[Table 4 here]

Structural Estimates

The results from equation (15) are in Table 5.12 Model 1 does not allow the productivity

distribution to be affected by health coverage status, but it allows one to generate an estimate

of the average match value and economic surplus created in the labor market for each hour

of work, irrespective of whether the employer offers health insurance.13 Our parameter

estimates from Model 1 suggest that, on average, employees generated $7.68 worth of match

value per hour (in $2020) over our sample period and had an average critical match value

of $3.18, suggesting that $4.49 of match surplus was split among employers and employees.

Farmworkers retained 23% (or $1.03) of this surplus while employers retained the other

77% ($3.46). Further, in this model, as in all the other models, the Heckman endogenous-

treatment parameter (IMR) is positive and significant, suggesting that healthcare is not

only an important attribute, but forms part of the equilibrium bargain between workers and

their employers.

12The estimates in Table 5 are based on healthcare coverage as measured by question D22 in the NAWS
survey, as described above. In Appendix B, we offer estimates in which healthcare is defined as either D22
or D23, which examines the effect of offering workers compensation to farm employees. Our results remain
very similar. We also estimate the structural model using healthcare defined as either D22, D23, or D24
(coverage for injuries or sickness incurred off-the-job) and our findings again remain very similar.

13The mean value of the productivity distribution, which follows a log-normal distribution, characterizes
the average match value and is calculated as follows: eµ+.5σ2

.
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[Table 5 here]

In Model 2, we allow µ, the mean of the log-normal productivity distribution, to vary by

health coverage status. The results for Model 2 reveal that health insurance creates $0.35

in value per hour worked relative to the baseline match value of $7.40 for employees with-

out health insurance. In Model 2, workers retain the same share of the economic surplus

as in Model 1, but those with health insurance retain $1.05 of match surplus, while those

without retain $0.97. In terms of the mechanisms described above, our findings in Table

5 for Model 2 show that, controlling for selection into healthcare insurance and hence the

fact that inherently more productive workers may choose jobs that offer healthcare insur-

ance, productivity increases when workers are offered healthcare coverage. All else constant,

health insurance coverage improves employee outcomes, even when their percentage-share of

employment surplus does not change.

Model 3 additionally allows δ, the job destruction rate, to vary by health coverage status.

In this specification, the job destruction rate is five percentage points higher for workers with

employer-provided health coverage, while the other estimates remain very similar to those

described above for Model 2. While perhaps counterintuitive, we interpret the finding that

job destruction rises with healthcare coverage as implying that employers offering healthcare

may be more careful in selecting the types of workers they employ, and are more likely to

terminate marginal workers while retaining only those who “make the cut.”

Models 4 and 5 are our most flexible specifications. They both allow for the job creation

and destruction rates (τ and δ), as well as the mean of the productivity distribution (µ) to

vary by health coverage status. The bargaining power parameter λ in Model 4 is estimated

with supply side data only, while Model 5 also uses the demand side data. Our estimates

from these models are very consistent with those from the other specifications. These results

indicate that health coverage is associated with a three percentage point higher job creation

rate and a six percentage point increase in the job destruction rate, in addition to higher

average productivity. Since the magnitude of job destruction is twice that of job creation,
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this suggests that employers use a more stringent criteria to evaluate existing employees and

maybe more likely to dismiss under-performing workers. Still, employers who offer healthcare

are more likely to create jobs than those who do not, regardless of their willingness to keep

hired employees on the payroll.

Controlling for the endogeneity of selection into healthcare, the results from Model 5, our

preferred specification, indicate that workers with health coverage create $0.78 in additional

economic surplus per hour relative to the baseline of $3.94. Workers with health coverage

retain an additional $0.18 in economic surplus for each hour worked relative to their implicit

reservation wage, while employers retain the rest.

In fact, employers retain some 77% (i.e., 1 − .2284) of the surplus from the employer-

employee work relationship and gain an extra $0.60 per hour in surplus when they offer

health insurance, relative to their baseline share of the surplus ($3.04) when they do not offer

healthcare benefits. We also find that health coverage is associated with a three percentage

point higher job creation rate and a six percentage point increase in the job destruction rate,

in addition to higher average productivity. The fact that the job destruction and creation

rates are both positively impacted by health coverage status suggests that employers may be

more picky about the workers they retain, but that health insurance is likely being offered

as a recruiting incentive to attract a larger pool of workers. Increased scrutiny among

employers may help addres endogenous employee selection into jobs that offer healthcare

coverage, in other words, firms that offer expensive healthcare may be faster to fire workers

who do not produce enough to cover the cost of their coverage. On the other hand, firms

that offer coverage are better able to attract workers and ”create” new jobs for workers

seeking jobs with attractive benefits. Ultimately, our results suggest that, all else equal,

when employers provide health coverage to their employees, they are able to retain a more

productive workforce, and higher firm profit. Employers also retain a disproportionate share

of the bargaining power so they are indeed able to retain some of the incremental benefit of

healthcare coverage – above the cost of offering coverage – so the common property argument
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for not providing healthcare does not hold up to our empirical analysis.

Our findings imply that employers who do not offer their employees health coverage are

missing out on a significant economic opportunity to retain a more productive workforce

and increase the economic value of the employee-employer match. Therefore, our analysis

suggests that health coverage increases worker productivity by promoting worker health.

While prior research finds that firm-sponsored wellness programs do not necessarily in-

crease productivity (Jones, Molitor, & Reif 2020) and that safer work environments reduce

the survival rate of firms (Pagell et al. 2020), our findings suggest that when medical ex-

penses are covered by the employer, such that when marginal workers who are on the fence

about seeking medical care actually seek treatment, they become more productive and are

able to generate more economic value for the firm. Providing healthcare insurance may in-

deed have a common property element (Aizawa & Fang 2020), but our findings suggest that

most of the economic benefit generated by offering healthcare coverage is indeed appropri-

ated by firms. Ultimately, we find that offering health insurance could help improve firm

profitability and engagement with the worker community.

Simulations

In order to make our empirical estimates more concrete, we conduct a series of counterfactual

simulations. We carry out experiments with different levels of healthcare coverage and

calculate outcomes of economic relevance to firms in the agriculture industry. Specifically, we

simulate the impact of healthcare coverage on: (1) worker wages, (2) annual worker income,

(3) employment surplus, and (4) firm profit. We describe the details of these simulations in

Appendix A, and report our findings in Table 6 below. In general, however, each simulation

involves allowing the variable h to vary over a range that includes the base case, or observed

healthcare, and a reduction of healthcare by up to 20% (in increments of 10%) and an increase

of healthcare coverage by up to 20% (again in 10% increments). We show the results of our

simulations in Table 6 below.
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[Table 6 here]

In Simulations 1 and 2 in Table 6, we examine the effect of healthcare coverage on

worker wages. At the observed levels of healthcare coverage, the average real wage over all

workers is approximately $11.08 / hour, but the average wage falls to $10.80 / hour with

a 20% reduction in the probability of coverage, and rises to $11.39 / hour if healthcare

coverage rates increase by 20% from their current level. Recall that this simulation reflects

an equilibrium outcome, so our experiment shows not only what the higher productivity of

more healthy workers is worth to employers, net of the cost of health-insurance provision,

but the outcome of their searching for, finding, and negotiating with workers under different

healthcare coverage scenarios. Although others argue that workers may take lower pay in

order to obtain healthcare coverage (Aizawa & Fang 2020, a compensating differential) the

net effect in our data is the opposite, that employers are willing to not only pay for healthcare,

but pay more for the higher productivity that it creates.

In Simulation 2, we scale our wage simulations out to an annual income level, adjusting

for the average number of weeks worked per employee, and the number of hours worked

per week. On an annual basis, this simulation shows that workers earn $22, 085 / year in

real income under the base scenario, but annual income would rise to $22, 691 / year if

healthcare coverage rates were to rise by 20%. This finding shows the potential gain in

real welfare for workers in the agricultural industry from expanding healthcare coverage.

Although our structural model does not allow for healthcare coverage to affect the number

of hours worked per week, Kandilov & Kandilov (2022) show that the effect is likely to be

minimal so we assume our approximation is accurate and we can simply scale hourly earnings

by the total amount of work per year.

In Simulations 3 and 4, we turn our attention to the implications of healthcare coverage

for firm-level outcomes. In Simulation 3, for instance, we examine how different levels of

healthcare are likely to impact the amount of surplus earned by the firm, after adjusting for

the reservation match value for employees (ϕ∗), and the negotiated share earned by firms
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(1 − λ). Simulation 3 shows that the firm-share of surplus in the base scenario (observed

healthcare) is $3.04 / hour for each hired worker, but falls to $2.94 / hour with a 20%

reduction in the probability of coverage, and rises to $3.13 / hour if healthcare were to rise

by 20%. Because our equilibrium model implicitly accounts for the cost of hiring workers,

and providing healthcare, this finding shows that offering healthcare insurance is still a net

benefit to firms in the agriculture industry, as their share of employment surplus rises if

healthcare coverage rates rise. Moreover, Simulation 4 shows that this finding extends to

firm profit, even after taking into account the equilibrium effects of healthcare on increasing

both the rate at which workers enter the industry, and leave (see parametric result in Table

5). After adjusting for employee movements, and aggregating over all employees, firm profit

is $7, 436 in the base scenario, but falls to $6, 879 per worker per year if healthcare coverage

is reduced by 20%, and rises to $8, 024 per worker per year if current coverage rates are

increased by 20%. Our simulation results, therefore, clearly show that it is in firm’s interest

to offer some healthcare coverage, or to expand current coverage rates.

Our simulation findings are perhaps not surprising, given that most farm work includes

manual labor and is physically taxing, but represents the first empirical estimate of the

economic value of healthcare coverage to farmworkers. Successful farmers understand the

value of treating employees well, and our estimates validate farmers’ improving worker wel-

fare, regardless of any policy mandate to do so. Further, even though most farmworkers

are seasonal, and some are migratory, healthcare coverage does not appear to be a com-

mon property resource as employers are able to appropriate and retain enough benefit from

offering healthcare coverage to make offering this benefit financially viable.

Conclusion and Implications

Agriculture is a key industry in the US economy, as millions of people depend upon it for

their livelihoods, while the rest of society depends upon upstream and downstream markets
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connected to it through the agri-food supply chain. Farmworkers are an essential part of

this system because they provide a critical service that keeps our nation fed, but they are

typically exposed to more health dangers than the rest of the population and tend to have

less health coverage. Health coverage has important implications for farmworker welfare,

and the economic value they generate for our farm economy. As the COVID-19 pandemic

made very clear, farmworker health is not only important to the workers themselves, but the

resilience and viability of agricultural supply chains more generally.

In this paper, we estimate the effect of healthcare coverage on farmworker wages, pro-

ductivity, and job duration using a structural model of labor-market equilibrium. Modeling

labor-market outcomes in an equilibrium framework like this is necessary as we do not ob-

serve actual productivity, nor can we control for differences among workers who are paid

at the minimum wage, above the minimum wage, or who are not employed at all. Further,

productivity outcomes depend not only on worker behavior, but the hiring and manage-

ment decisions of the firms that hire them. Wage, productivity, and duration outcomes are

therefore highly complex outcomes that reflect the strategic interaction of searching employ-

ees, searching employers, and their relative bargaining powers. We estimate an econometric

model of search, match, and bargaining, mediated by firms that offer healthcare as a benefit,

using a well-understood survey data set (NAWS) covering some 24, 000 agricultural workers

in labor-intensive jobs in the state of California over a 1989-2020 time period.

We find that health insurance coverage translates into several benefits in the employer-

employee equilibrium. First, on the supply side, health insurance coverage results in higher

worker productivity, wages and income. Second, there is a job duration or longevity benefit,

whereby workers with health insurance tend to stay employed longer, most likely because

covered workers are more inclined to access medical care and stay healthy. The effect on

unemployment duration was inconclusive.

We test our core hypotheses that healthcare coverage affects productivity, wages, and job

duration by allowing key parameters to vary according to worker health coverage status and
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use a flexible structural specification to estimate changes in the search-and-match process.

First, we find that the productivity benefit of covered workers translates into higher employ-

ment surplus ($0.78 / hour), with employers retaining some 77% of the surplus generated

from healthcare provision ($0.60 / hour). Recall that this is an equilibrium result, and we

control for employee selection into jobs that offer healthcare. Therefore, we interpret this

result as implying that even though more productive employees select into jobs that offer

healthcare, employers are nonetheless able to retain some of the surplus that remains from

paying higher wages and covering the cost of healthcare. Second, we find that the equilib-

rium rate of job creation is higher when firms offer healthcare benefits than otherwise. At a

firm level, a higher rate of job creation means that firms are better able to attract workers,

controlling for the selection effect, when they offer healthcare coverage. Given that agri-

culture, and particularly our setting in the California specialty crop industry, is in chronic

labor shortage, the ability to attract new workers is a key competitive advantage. Third, we

also find that the rate of job destruction rises in the likelihood of offering healthcare cov-

erage, which we interpret as employers’ more careful scrutiny of employee performance and

job suitability given employers’ higher investment in retaining employees. Taken together,

our results suggest that employer-participation in employee health leads to broad reinforcing

benefits for both parties, advancing a virtuous cycle of more successful employers attracting

better employees, and those employees enjoying better health and economic outcomes.

Our findings are important because we show that farmers who provide healthcare benefits

to their workers are better off than those who do not, in the sense that, on average, they

earn a greater amount of surplus on every hour of work performed. From an employee

perspective, workers are better off as healthcare coverage causes them to stay with the same

employer longer, enjoy better health, and earn more for every hour they work. Rather than

a public good, therefore, economic incentives suggest that worker health is a “private good”

in the sense that the profit from providing healthcare insurance is appropriable by firms,

so they should indeed willingly provide healthcare coverage. Although empirical findings in

27



this regard are beyond the scope of this paper, firms will likely to attract better workers as

a result.

Our research is not without weaknesses. First, although the NAWS data remains the

best source for studying worker-level outcomes, its sample of farmworkers in each state and

industry is nonetheless relatively small compared to other data sets for the general popula-

tion. However, we are confident that the Department of Labor sampling procedures ensure

that NAWS is as representative as possible. Second, our structural model provides insights

into bargaining power and employment surplus that are not available through reduced-form

methods, but it is subject to the same criticisms as any other structural approach. Namely, if

the theory behind the structure is incorrect, then the implied relationships among the struc-

tural parameters will also be incorrect. Because the Flinn (2006) has been applied many

times to study other types of labor market outcomes, however, our structural estimates are

at least comparable to those generated in these other applications. Finally, healthcare cov-

erage is a complicated topic, and there are many nuances involved in measuring the type

of access provided to workers. We consider several of the “definitions of healthcare” in the

NAWS data (Kandilov & Kandilov 2022), however, and our findings are generally robust to

whatever type of healthcare employees have.
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Appendix A: Experimental Procedures

In this Online Supplement, we describe our experimental, or counterfactual simulation, pro-

cedures in more detail. For each simulation, we aim to conduct a clean experiment in which

we compare outcomes with the observed level of healthcare in the data, with extreme cases

in which the probability of healthcare coverage is reduced by 10% and 20%, and then in-

creased by the same amounts. Because the current probability of coverage is roughly 80%,

measured as the frequency of coverage in our data, these values represent a movement to

complete coverage, and a reduction to approximately 60% probability of coverage. We con-

sider scenarios that represent intermediate steps in each direction (reducing and increasing

healthcare coverage by 10%) in order to demonstrate the path of each outcome as health-

care coverage varies. Note that the healthcare variable in our model (h) is discrete, so the

experimental variation we consider should be interpreted as changing the probability that a

particular employee is covered.

For the first two employee-level simulations in Table 6, we simulate changes in the equilib-

rium wage distribution in equation (7) with varying levels of h. Healthcare coverage affects

equilibrium wages in the theoretical model through the productivity-match function (ϕ(h))

which is manifest in this model through the mean-parameter of the log-normal distribution

for f , or µ. In each of the 4 simulated outcomes, we recalculate the equilibrium wage by

allowing µ to vary with the level of h and then allowing each part of the distribution in (7)

to change accordingly. Because this model represents a distribution of wages, we calibrate

the resulting probability values to observed wages so that the observed levels of healthcare

generate the observed wage values. We then change the level of healthcare by varying the

value of h through a range of −20% through +20%, in 10% increments, and measure the

equilibrium wages that result. For the simulated values of income, we multiply the equi-

librium wage result by the number of weeks worked (i.e., 52 - ti) and the number of hours

observed for each employee. In Table 6, we report the mean and standard deviation across

all N = 24, 151 observations.
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For the second-two, firm-level outcomes in Table 6, we report changes in equilibrium

surplus, and firm profit from the theoretical model of firm surplus in equations (3) and (4)

above. In Simulation 3 of Table 7, we report net surplus, which is the gross surplus exp(µ+

0.5σ2) less the reservation productivity from employees (ϕ∗) and the allocation between

employers according to the Nash bargaining power parameter (λ). For this calculation, we

simply average over all observations in the data set to arrive at an average-firm level surplus

from each employee, to each firm that employs them. For Simulation 4, we multiply net

surplus by the number of employees drawn from unemployment due to job creation (τ)

and those lost from employment due to job destruction (δ) to arrive at an estimate of the

aggregate profit implications of the firm-allocation of employment surplus, and movements

in and out of the labor market. We interpret the result as the aggregated profit implications

for firms that employ all workers in our data set.

For each simulation, we compare the outcome relative to the base case scenario, and

report both percentage differences relative to the base, and calculate t-ratios. We do not

report t-ratios in the table, but note that all are statistically different from the base case at

a 5% level.

Appendix B: Structural Robustness Check

In this appendix, we examine the robustness of our structural estimates to our definition of

healthcare. In this table, we define a worker as having healthcare coverage if they report

affirmative to either question D22 (our maintained definition) or D23 (compensated for days

missed due to injuries or sickness incurred on the job). Table B below shows that our

estimates are robust to our definition of healthcare coverage.

[Table B here]
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Figure 1: Share of Farmworkers with Employer-Provided Health Coverage in California
Specialty Crop Industry, 1989-2020

Note: Data from National Agricultural Workers Survey, U.S. Department of Labor, 1989-2020, sample of

farmworkers from California specialty crop industry. Figure shows general rise in coverage over time, relative

to implementation of state-level Medicaid expansion facilitated by the Affordable Care Act in 2014 (the red

reference line).
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Figure 2: Coverage of Farmworkers in Agriculture Relative to Workers in Other Industries,
Western U.S., 2010-2020

Note: Data from National Health Information Survey, Centers for Disease Control and Prevention, 2010-

2010, sample of farmworkers and workers in other sectors of the economy in the Western U.S. Figure shows

gap in coverage between farmworkers and workers in other sectors, particularly since Medicaid expansion,

premium subsidies and individual mandate (since removed) due to the implementation of the ACA in 2014

(the red reference line).
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Figure 3: Average Wage for Farmworkers in California Specialty-Crop Industry, with and
without Coverage, 1989-2020

Note: Data from National Agricultural Workers Survey, U.S. Department of Labor, 1989-2020, sample of

farmworkers from California specialty crop industry. Figure shows relationship between healthcare coverage

and wages over time, relative to the implementation of state-level Medicaid expansion facilitated by the

Affordable Care Act in 2014 (the red reference line).
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