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Summary 

How do farm labor markets adjust to rising farm wages?  The production of FVH crops, 

fruits and nuts, vegetables and melons, and horticultural specialties such as greenhouse 

and nursery crops has increased, most of these crops continue to require large amounts of 

hired labor, and more farm workers are being brought to farms by intermediaries such as 

farm labor contractors.  A combination of relatively few benefits for farm workers, hiring 

more workers via intermediaries when they are needed, and mechanization and mechanical 

aids has enabled FVH agriculture to get farm work done at average hourly earnings that are 

about half the US average of $17. 

 

Farm labor costs may begin to rise faster because of higher state and federal minimum 

wages, pay-or-play federal or state health insurance schemes that generally require 

employers to spend or contribute at least eight percent of payroll, and legalization that 

could speed the exit of farm workers from agriculture.  On the other hand, more guest 

workers and a reduced AEWR, more intermediaries, and a slowdown in construction that 

keeps more farm workers in agriculture could offset some of these factors pushing up 

farm labor costs. 

 

If farm labor costs rise, demand for labor adjustments are likely to be uneven.  In some 

commodities, when farm labor costs reach a critical threshold, there may be a sharp drop 

in the demand for labor due to crop changes or mechanization.  Mechanizing the 

production of FVH crops often requires growers to plant and prune for a mechanized 

harvest, packers and processors to anticipate mechanically harvested commodities, and a 
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neutral such as government to resolve quality and other issues between growers and 

packers/processors. 

Introduction 

Media reports of farm labor shortages rarely offer a definition of the phenomenon they 

are describing.  The usual story features pictures of crops rotting in the fields and quotes 

farmers saying that they could not find sufficient workers.  Some reports add an economic 

dimension, noting that “growers can only afford to pay so much and stay competitive."1  

Many stories conclude that easy access to legal foreign farm workers is necessary to keep 

fruits and vegetables affordable. 

 

There is no economic or government definition of persisting shortage.  In a market 

economy, demand curves rank consumers by their willingness to pay a particular price for 

a commodity, and supply curves rank suppliers by their willingness to sell at particular 

prices.  In the familiar X-diagram that shows the equilibrium price to equate supply and 

demand, if demand exceeds supply, prices rise; if supply exceeds demand, prices fall.  

 

Producers of fresh fruits and vegetables are very familiar with the price changes associated 

with changing supply and demand,  especially with shifts in supply that lead to extra high 

or extra low prices.  However, farm employers are often reluctant to acknowledge that 

labor demand and supply responds in the same ways to changing wages.  Labor demand 

curves rank employers by the wages they are willing to pay to fill particular jobs, and 

labor supply curves rank workers by their reservation wages, the wages needed to induce 

them to fill particular jobs. 

 

Instead of explaining how labor-saving changes reduced the share of US workers on farms 

from over 90 percent in the first census in 1790 to less than two percent today, most 

media reports assume that complaints of labor shortages reflect real and persisting gaps 

between farm labor demand and supply.  Farmers may complain of a labor shortage if 

they want a crew of 40 workers and have a crew of 30 workers.  Furthermore, many add 

that they do not raise wages in an effort to attract more workers because they “know” 

that higher wages will not produce more workers.  For example, Phoenix area vegetable 

farmer Will Rousseau asserted that: "We know local folks won't take those jobs, at any 

price."2  

 

Economists expect “shortages” to be associated with rising wages, which should increase 

the supply of farm workers by retaining more who would otherwise leave for nonfarm 

jobs and perhaps draw workers into agriculture from other jobs or areas.  However, the 

major effect of higher wages in agriculture has been to reduce the demand for workers as, 

                                                
1 The Wall Street Journal, in a July 20, 2007 editorial, asserted that "20 percent of American 
agricultural products were stranded at the farm gate" in 2006 because of labor shortages. 
2 Quoted in Farm Labor Shortages. 2006. Rural Migration News Vol. 13 No. 2, April. 
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for example, farmers skip the third or fourth repicking of a field or orchard or introduce 

mechanical aids that increase worker productivity or eliminate ladders and lifting that 

enables older workers and women to fill more farm jobs.  Eventually, rising wages lead to 

reductions in some crops, such as asparagus, or labor-saving mechanization. 

US production of fruits and vegetables has been increasing.  Between 1990-92 and 2004-

06, the value of mostly hand-harvested fruits increased almost 40 percent, with cash 

receipts from sweet cherries rising over 200 percent and cash receipts from table grapes 

and strawberries more than doubling.  Similarly, cash receipts from mostly hand-

harvested vegetables and melons rose by almost 70 percent, including a more than 

doubling of sales of lettuce, peppers, broccoli, watermelons, cabbage, and sweet potatoes 

over the past 15 years.   

 

The evidence that rising labor costs were not an obstacle to expanding production is 

evident in a comparison between mostly hand- and machine-harvested vegetables.  

Production of mostly machine-harvested vegetables rose much more slowly than 

production of mostly hand-harvested vegetables. 

Employment and Earnings 

There is no single source of data that provides a complete picture of the farm labor 

market.  Instead, each of the various sources of farm labor data is like a window that 

allows a look into a room of unknown size and shape.  The size and clarity of the window 

is analogous to the reliability of the data. 

 

Most employment and earnings data are from employers.  USDA asks farm employers to 

report the employment and earnings of hired farm workers each quarter.  Between 1989 

and 2006, farm employers reported hiring an average of almost 900,000 workers.  When 

asked how long they expected to employ these directly hired workers on their farms, 

farmers reported three times more regular workers, those employed 150 days or more on 

their farms, than seasonal workers, those employed less than 150 days on their farms.  

 

Additional seasonal workers are brought to farms by labor contractors and other 

agricultural service firms.  Across the US, the number of workers brought to farms by 

intermediaries ranged from 250,000 to 350,000, making average employment on US farms 

about 1.2 million.  Over the past 15 years, farmers have been hiring more workers via 

contractors and other intermediaries, which helps to explain the downward trend in the 

employment of directly hired seasonal workers despite rising fruit and vegetable 

production. 

 

Figure 1. US Directly Hired Farm Workers, Quarterly, 1989-2006 (000) 
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Average employment does not entirely describe the farm labor market. Peak employment 

measures how many workers are at work at the busiest times of the year, since at least 

this many individuals must be farm workers to get crops harvested.  The third concept is 

the number of individuals employed sometime during the year.  Peak employment on 

farms is about 1.3 million, and the total number of workers employed for wages on farms 

sometime during a year is about 2.5 million.3  If average employment is a measure of the 

number of year-round job slots, this suggests that the average year-round equivalent farm 

job is filled by two individuals during the year. 

 

USDA asks farmers to report the average hourly earnings of the field workers they hire 

directly four times a year,4 and they rose from $5.12 in 1989 to $9.06 in 2006.  If we 

average the years 1989 and 1990 and 2005 and 2006 to smooth out year-to-year changes, 

this is a 72 percent increase in average hourly earnings, slightly more than the 64 percent 

increase of private sector nonfarm workers.  However, average hourly earnings do not 

                                                
3 USDA estimated there were about 2.5 million hired workers employed sometime during the 
year on US farms by using look-back questions attached to the December Current Population 
Survey during the 1970s and 1980s, that is, interviewers asked if anyone in the household 
worked for wages on farms during the preceding 12 months. The results of these surveys were 
published in Hired Farm Workforce reports, which were discontinued after 1987. Oliveria, 
Victor and Jane Cox. 1989. The Agricultural Work Force of 1987: A Statistical Profile. 
USDA. ERS. AER Report 609.  
4 USDA farm employment and earnings data are available at: 
http://usda.mannlib.cornell.edu/MannUsda/viewDocumentInfo.do?documentID=1063 
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completely capture labor costs.  The employment cost index for the benefits of private 

nonfarm workers rose by 108 percent between 1989 and 2005.5 

 

The average increase in earnings was slightly higher for field workers than for private 

sector nonfarm workers in the early 1990s and since 2000, 26 versus 23 percent in the 

early 1990s, and 25 versus 24 percent since 2000.  However, California’s average hourly 

earnings increased less than the US increase in the early 1990s, and Florida’s lagged since 

2000.  In real or inflation-adjusted terms, the average hourly earnings of California farm 

workers fell between 1989 and 2006, and in Florida rose one percent. 

 

Figure 2. Average Hourly Earnings 1989-2006 ($/hour) 

 

 
 

Data from the National Agricultural Workers Survey (NAWS), which obtains data from 

workers rather than employers, point to lower farm worker earnings and a slower rate of 

increase.  Between 1990-91 and 2000-01, NAWS reported that the average hourly 

earnings of crop workers rose from $5.40 to $7.05, an increase of 30 percent, while the 

average hourly earnings of private-sector production workers rose from $10.34 to $14.26 

or 38 percent.6 

                                                
5 ECI Current-Dollar Historical Listings, at www.bls.gov/ect/#tables 
6 Calculated from Table 5, p16. Levine, Linda. 2007. Farm Labor Shortages and Immigration 
Policy. Congressional Research Service. RL30395. September 5. 
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Contractors and Shortages 

The rising importance of labor contractors and other intermediaries helps to explain why 

there can be complaints of farm labor shortages while workers report unemployment and 

underemployment.7  Contractors are persons who, for a fee, match workers with jobs.  

Some also provide workers with other services that range from housing and transportation 

to providing false documents and cashing checks.    

 

Imagine a farmer wanting to get oranges picked by a contractor who supplies crews of 

workers.  The farmer may pay a piece rate of $15 a bin, plus an overhead or commission 

to the contractor of 33 percent or $5 a bin to cover payroll taxes for social security, 

unemployment insurance, and workers compensation as well as the contractor’s cost of 

checking the legal status of the workers and providing toilets and drinking water.  The 

farmer does not pay workers while they are waiting for work to begin, which provides an 

incentive to request more workers sooner than they are truly needed.  

 

Contractors, on the other hand, have an incentive to promise more workers sooner so that 

they get the harvesting job, resulting in contractors providing fewer workers than 

promised and farmers complaining of labor shortages.  The unemployment and 

underemployment associated with workers waiting for work to begin is less reported, but 

it explains why many seasonal workers get out of farm work as soon as they can find 

other jobs that offer higher wages and steadier work.  

 

In a seasonal industry such as agriculture that matches millions of workers with millions 

of seasonal jobs, a central register to record employer demands for workers and listing 

available workers could help to ensure that farm work is done by the fewest number of 

workers working maximum hours.  During the 1960s, many farm employers formed 

associations that acted as central hiring halls, in one case reducing the number of workers 

hired in one year from over 8,500 to 1,300.8  Most of these associations disbanded, and 

both union hiring halls and the public employment service now play negligible roles in the 

farm labor market.  In their place, a decentralized system of labor contractors matches half 

of the seasonal farm workers with jobs in states such as California.  

 

Contractors provide workers and absorb risks in the event of enforcement of labor, 

immigration, and tax laws.  The cost advantage of contractor-provided workers is clear: 

                                                
7 The UI or 202 data are available at: 
www.labormarketinfo.edd.ca.gov/cgi/dataanalysis/AreaSelection.asp?tableName=Industry 
8 The Coastal Growers Association in Ventura County north of Los Angeles reduced the number of 
pickers from 8,517 in 1965 to 1,292 in 1978. The average hourly earnings of workers employed by 
CGA rose from $1.77 to $5.63 an hour during this period (the minimum wage in 1978 was $2.65). 
The wage costs of picking lemons rose from $0.53 a box in 1965 to $0.67 a box in 1978, far less 
than the rate of inflation. Mamer, John and Donald Rosedale. 1980. The Management of Seasonal 
Farm Workers under Collective Bargaining. UCCE Leaflet 21147. March. 
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workers employed by contractors in California in 2006 earned an average $288 a week or 

$7.20 an hour, just over the state’s minimum wage of $6.75, while all workers employed 

on crop farms earned an average $466 a week, equivalent to $11.65 an hour.  The workers 

employed directly by crop, vegetable, orange, grape and strawberry farms include a higher 

share of year-round equipment operators, supervisors, and other types of workers who 

typically receive higher wages, while the contactor crews usually include workers who 

perform a less-skilled task on a farm for a short time, such as weeding, pruning, or 

harvesting. 

 

Figure 3. Average Weekly Earnings of California Farm Workers, 2006 

 
The fact that contractors can provide especially seasonal workers cheaply and are willing 

to absorb the risks of enforcement of labor, immigration and tax laws helps to explain 

their growing role in farm labor markets around the United States.  As recently as 1990, 

California farmers hired three workers directly for each worker brought to a farm by a 

contractor.  By 2006, the number of workers hired directly by crop farmers was the same 

as the number brought to farms by contractors. 
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Figure 4. Average Annual Employment on California Farms, 1990-2006 

 

Adjusting to Higher Wages 

Production of labor-intensive FVH commodities has been increasing.  If tighter 

enforcement of immigration laws leads to fewer new farm workers, and low nonfarm 

unemployment rates draw workers out of agriculture, farm wages would be expected to 

rise.  

 

How would FVH agriculture adjust to rising farm wages?  The adjustment could be 

smooth, with the labor supply shrinking along a smooth demand curve, or the adjustment 

could be discontinuous, as when the demand for farm workers drops sharply at a 

particular higher wage as farmers mechanize or switch crops. 

 

For example, in California about a million persons, 90 percent immigrants, are reported by 

the state’s farm employers to unemployment insurance authorities each year.  If all 

available US workers are hired first at the equilibrium wage, and the gap is filled by 

immigrants, there is an equilibrium at e.   

 

Suppose the influx of newcomers, virtually all of whom are immigrants, was slowed by 

enforcement.  If farm workers leave the farm labor market and are not replaced, the labor 

supply curve would shift leftward.  If the adjustment to fewer workers is smooth, the 

new equilibrium is at b, where there are more US workers employed at higher wages, but 
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far fewer total farm workers, illustrating the adage that “there is no shortage of workers, 

only a shortage of wages.” 

 

 

 

Figure 5. Smooth Adjustments to Higher Wages 

 

 
 

An alternative adjustment scenario has a kinked demand for labor curve to highlight the 

critical or threshold wage at which the demand for farm labor shrinks sharply.  Beginning 

from the same starting point at e, adjustments to fewer workers shift the labor supply 

curve leftward, and higher wages reduce tithe demand for labor as, for example, farmers 

skip a third or fourth harvest. However, at the critical wage a, there is a sharp drop in the 

demand for labor because of mechanization or shifting to other crops.  

 

Figure 6. Discontinuous Adjustments to Higher Wages 
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Which picture of farm labor market adjustments to rising wages is more realistic?  The 

mechanization of California’s processing tomatoes illustrates the discontinuous 

adjustment process.  In 1960, over 80 percent of the 45,000 peak harvest workers 

employed to pick the state’s 2.2 million ton processing tomato crop into 50 to 60 pound 

lugs were Braceros.  A decade later, almost all processing tomatoes were harvested 

mechanically.9   

 

Few growers, processors, or researchers anticipated this rapid mechanization.  During the 

summer of 1963, Congress held often emotional hearings on the need for Bracero farm 

workers, with witnesses arguing Bracero workers were necessary to keep fruit and 

vegetable prices “reasonable” and to help the US maintain “food security” during the Cold 

War.  The California Farmer wrote that “The industry sees no hope of filling the [labor] 

gap in tomatoes from the domestic ranks even if competition for workers drives wages up 

to the average factory wage.”10 

 

The story of the rapid mechanization of the processing tomato harvest begins at UC 

Davis, where federal and state funds supported the efforts of plant scientists to develop 

tomatoes that ripened uniformly so they could be harvested in one pass through the field.  

                                                
9The University of California was later sued by the United Farm Workers union and 
California Rural Legal Assistance for using tax funds to mechanize the tomato harvest. The 
process of mechanization and the suit are examined in: Martin, Philip L. and Alan L. 
Olmstead. 1985. The agricultural mechanization controversy.  Science, Vol 227, No. 4687.  
February.  601-606 
10 California Farmer, July 6, 1963, pp 5 and 47.  There were many other predictions of doom 
and gloom without Braceros. California had about 10,000 acres of strawberries in the early 
1960s, and the California Farmer on July 20, 1963 had an article headlined “Bracero Loss 
will make Strawberries a Luxury.” (p5). California today has almost 35,000 acres of 
strawberries. 
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Agricultural engineers developed machines that cut the plant, shook off the tomatoes, and 

conveyed them past sorters before dumping them in trucks outfitted with 12.5 ton tubs.  

Mechanization reduced harvest labor needs by 90 percent, and production rose sharply.  

There were also further refinements in the expanding industry, as the water content of 

processing tomatoes was reduced and tomatoes were “redesigned” to be oblong to reduce 

cracking when carried in bulk.  

 

Government played a key role in fostering mechanization by helping to resolve age-old 

farmer-processor conflicts.  Farmers are paid by weight and quality, generating arguments 

over whether excessive “material other than tomatoes” should reduce the price of 

particular loads.  Mechanical harvesting raised the stakes for both sides.  Processing 

tomatoes were worth about $50 a ton in 2005, or 2.5 cents a pound.  When hand-

harvested tomatoes arrived in 50-pound lugs, rejecting a lug cost the farmer $1.25.  

However, with mechanically harvested tomatoes arriving in 12.5 ton loads, rejecting a load 

cost a farmer $625. The state government hastened acceptance of mechanical tomato 

harvesting by creating a network of random sampling stations to determine the quality of 

the tomatoes.  Without these stations, which have since been privatized, it is unlikely that 

tomato mechanization would have occurred so quickly. 

 

There were many other labor-saving changes in the mid-1960s in response to rising farm 

wages.  Cesar Chavez and the United Farm Workers won a 40 percent wage increase for 

grape pickers in their first contract in 1966, increasing entry-level wages from $1.25 to 

$1.75 an hour at a time when the federal minimum wage was $1.25.  Farm worker earnings 

rose faster than nonfarm earnings between the mid-1960s and late 1970s, and many union 

and non-union farm workers received health insurance and other benefits for the first time.  

Rising labor costs prompted the development and diffusion of bulk bins and forklifts in 

fields and orchards, eliminating thousands of jobs.  Conveyor belts moving slowly down 

rows of vegetables made it possible to pick and pack lettuce, broccoli, and other 

vegetables in the field, eliminating jobs in packing houses. 

Prospects for Mechanization 

Machines are being developed to harvest fruits and vegetables, but their refinement and 

diffusion has been slowed by the ready availability of farm workers and slowing rising 

wages.  Commodities that are processed, such as oranges used to make juice, are easiest to 

mechanize, since machine-caused damage to the fruit or vegetable is of less concern.   

 

Machines have been developed to harvest Florida's Valencia oranges that are processed 

into juice. There are several methods, including machines that move down a row of trees 

and use rakes to harvest the ripe fruit and machines that shake each tree and catch the 
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harvested fruit.11  Harvesting oranges by machine costs less than harvesting oranges by 

hand, but machines are used on less than 10 percent of Florida’s processing oranges. 

 

Why aren’t more of Florida’s oranges harvested by machine? The answers include the 

ready availability of hand harvesters and the fact that groves must be pruned and 

maintained to facilitate machine harvesting.  Machines are used to harvest oranges 

primarily in the southwestern part of the state, where orange production is moving to 

take advantage of cheaper land and fewer freezes.  Owners of older orange groves in the 

center of the state may be reluctant to make the investments needed to mechanize because 

they are often in urbanizing areas and know that Brazil can produce Valencia oranges 

more cheaply.  A Free Trade Agreement of the Americas that reduced the tariff on 

imported orange juice could make investments in pruning trees and buying machines 

unprofitable.12  

California produces most of the fresh oranges consumed in the US. A mechanical 

harvester that has eight arms can pick as fast as 10 workers, but its real advantage is that 

it can work around the clock, while most hand harvesters work six or seven hours a day.  

If wages rise as the cost of computing power falls, harvesting machines in fresh oranges 

could spread rapidly.  

 

Up to half of the nation’s head lettuce is now sold in bags, which prompted the 

development of a machine that cuts heads of lettuce and eliminates the wrapper leaves.  It 

moves through fields harvesting an acre an hour and eliminating 75 percent of the workers 

who now harvest lettuce by hand. 

 

The story is similar in the mechanization of many other commodities.  Machines are 

available to harvest olives, raisin grapes, and other commodities, but adopting a machine 

that replaces hand pickers can be complex.  In most cases, machines must be fine-tuned as 

they are sent into fields and orchards, and the packers and processors of commodities 

must adjust their standards to accept machine-picked commodities during this refinement 

process. It can be hard for one grower alone to mechanize, since most packers and 

processors are set up to deal with hand- or machine-picked commodities, but not both.  

 

For example, peaches are normally taken from the groves to packing plants, where they 

are conveyed past machines and hand sorters to check their size and to remove those that 

are blemished.  For every 100 peaches, 20 to 25 may be eliminated in the packing shed if 

they were hand-picked, compared to 30 or 40 of those that were shaken from trees by 

                                                
11 The University of Florida’s Institute of Food and Agricultural Sciences updates articles 
about the status of mechanical harvesting systems at: 
http://edis.ifas.ufl.edu/TOPIC_Mechanical_Harvesting 
12 Brazil can deliver a pound of frozen concentrate in the United States for under 75 cents, 
compared to 99 cents for a Florida growers and processors (one pound of solids makes a 
gallon of juice). A tariff of 29 cents a gallon on imports of frozen concentrated orange juice 
keeps Florida competitive.  
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machines.  Handling machine-picked peaches may require additional sorters in the packing 

plants, which explains why mechanization often needs a catalyst that encourages the 

entire commodity to make the switch. Very large growers may be able to mechanize on 

their own, but smaller growers often have to work cooperatively with packers and 

processors to mechanize. 

 

In some cases, technology may make farm work easier rather than eliminate hand workers.  

Most of the workers who climb trees and pick apples and other fruits are young and 

unauthorized.  Most newly planted fruit trees are much smaller, so that workers can 

harvest much of the fruit from the ground.  Older and taller trees can be pruned so that 

fruit grows in a canopy or wall easily accessible to pickers, who can use self-propelled 

mobile platforms rather than ladders harvest fruit.  Many commodities are making the 

transition toward mechanization and harvesting aids, a process that could be speeded up 

by rapidly rising farm wages and government assistance. 

Conclusions 

Markets adjust to the price and wage signals they receive.   Over the past two decades, 

farm worker earnings rose about as fast as nonfarm workers’ earnings, but farm labor 

costs may not have risen as fast because fewer workers receive health insurance and 

similar benefits. 

 

Individual farmers may be unable to adjust smoothly to the increase in wages that could 

be expected if current unauthorized farm workers were removed.  Government played a 

key role to promote the mechanization of processing tomatoes in the 1960s by funding 

research and promoting the acceptance of labor-saving technologies; the federal 

government largely abandoned its mechanization research efforts in the 1980s.  

 

 

 

 


