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 Immigration Policy and its Possible Effects on

 U.S. Agriculture and the Market for Hired Farm

 Labor: A Simulation Analysis

 Steven Zahniser,Tom Hertz, Peter Dixon, and Maureen Rimmer

 Large shifts in the supply of foreign-born farm
 labor, such as those that might result from sub-
 stantial changes to U.S. immigration law or
 its enforcement, could have important impli-
 cations for U.S. agriculture. Labor accounts for
 about 17% of the sector's variable production
 expenses and nearly 40% of such expenses for
 farms specializing in fruit, vegetables, and/or
 nursery products, according to 2004-08 data
 from the Agricultural Resource Management
 Survey (ARMS) (Economic Research Service
 2010). Many of the persons employed by U.S.
 agriculture lack the immigration status needed
 to work legally in the United States. Accord-
 ing to the U.S. Department of Labor's National
 Agricultural Workers Survey (NAWS), about
 half of the hired workers in U.S. crop agricul-
 ture are unauthorized, with the overwhelming
 majority of these workers coming from Mex-
 ico (Carroll, Georges, and Saltz 2011). There
 is no comparable, survey-based estimate for
 livestock workers, who are not surveyed by
 NAWS.

 The federal government's H-2A Temporary
 Agricultural Program "establishes a means
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 for agricultural employers who anticipate
 a shortage of domestic workers to bring
 nonimmigrant foreign workers to the U.S. to
 perform agricultural labor or services of a tem-
 porary or seasonal nature" (U.S. Department
 of Labor [USDOL] 2009). Participation in this
 program is low, however, relative to the size
 of the unauthorized workforce. In Fiscal Year

 2009, USDOL (2010, p. 30) certified 86,014
 positions for the program.

 The reasons for the H-2A program's lim-
 ited use are varied. The program is only for
 temporary or seasonal workers, so dairy, live-
 stock, and nursery operations, which tend to
 need labor year-round, are largely precluded
 from participating. In addition, some prospec-
 tive employers may be discouraged by some
 requirements of the program, such as payment
 to H-2A workers of the highest of the federal
 or state minimum wage, the prevailing hourly
 or piece rate, the agreed-upon collective bar-
 gaining rate, or the adverse effect wage rate, as
 determined by USDOL.

 Agriculture's reliance on foreign-born work-
 ers, coupled with the desire of many Americans
 to control unauthorized immigration, makes
 the question of how to address the unautho-
 rized status of many farmworkers one of the
 more challenging agricultural policy issues of
 the early 21st century. This paper considers
 the implications of two policy scenarios: (a)
 an increase in the number of H-2A workers

 and ( b ) greater enforcement of existing immi-
 gration restrictions and more repatriations of
 unauthorized immigrants. The increase in the
 number of H-2A admissions in the first sce-
 nario and the decrease in the number of unau-
 thorized workers in the second scenario are

 both set by assumption. This paper does not
 estimate the actual number of farmworkers

 who would be affected by legislative proposals

 © The Author (2011).
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 such as a mandatory E-Verify program or
 AgJOBS.

 To conduct this analysis, we employ a mod-
 ified version of the U.S. Applied General
 Equilibrium (USAGE) model, a recursively
 dynamic, computable general equilibrium
 (CGE) model of the U.S. economy, developed
 by Peter Dixon and Maureen Rimmer of the
 Centre of Policy Studies at Monash University.
 We compare earnings and employment lev-
 els for US. -born and foreign-born workers in
 each scenario against a base forecast in which
 there are no changes in immigration law or its
 enforcement over the fifteen-year period sim-
 ulated by the model. We also look at the effects
 on agricultural output and exports and the U.S.
 economy as a whole.

 Application of the USAGE Model to
 Immigration

 To apply the USAGE model to immigration,
 Dixon and Rimmer use estimates of unautho-

 rized migration from Van Hook, Bean, and
 Passei (2005) to disaggregate the workforce
 into three categories: (a) native US. citizens,
 (b) foreign-born persons who have permanent
 legal U.S. immigration status and are autho-
 rized to work in the United States, and (c)
 foreign-born persons who are not authorized
 to work in the United States. Results of sev-

 eral economy-wide simulations of immigration
 policy scenarios using this model are reported
 by Dixon and Rimmer (2008, 2009, 2010) and
 Dixon, Johnson, and Rimmer (2011). For the
 present analysis, the USAGE model was fur-
 ther adjusted to reflect ARMS data on employ-
 ment in the model's base year (2005)1 and more
 recent agricultural trade data. In 2005, there
 were about 3.1 million people employed in U.S.
 agriculture, including 1.1 million hired workers
 and 2 million self-employed operators and fam-
 ily members (Kandel 2008). The unauthorized
 are assumed to make up 12.4% of the total.

 Participants in the labor force can have
 one of three activities: (a) employment in
 the United States in one of the model's 50

 1 Specifically, the ARMS data for employment levels were allo-
 cated across the USAGE model's farm sectors in a way that
 closely corresponds with ARMS's aggregate employment data and
 approximates its sector-specific data while maintaining the model's
 value-added numbers and achieving reasonable implied average
 wage rates and rates of return on capital. Based on the ARMS
 employment data and the model's input-output data, the annual
 earnings (full-time equivalent) of an unauthorized farmworker
 were set at $15,659 for all agricultural sectors in the base year.

 Amer. J. Agr. Econ.

 occupations, ( b ) unemployment in the United
 States, and (c) employment outside the United
 States. The supply of labor to each U.S. occu-
 pation is determined by the occupation's wage
 rate and a preference matrix that represents
 the relative utility that workers in a spe-
 cific category (e.g., foreign-born authorized
 hired farmworkers in the United States in

 2006) obtain from employment in a particular
 occupation.

 Like many CGE models, the USAGE model
 assumes that labor and capital are nearly fully
 employed in the long run. This means that
 the simulations reported here do not apply to
 the current economic environment, in which
 more than 9% of the workforce is unemployed.
 Instead, they should be interpreted as applying
 to a hypothetical, not-so-distant future when
 the U.S. unemployment rate has fallen back to
 around 5%.

 Policy Simulations

 Our first simulation (H-2A expansion sce-
 nario) considers the effects of increased partic-
 ipation in the H-2A program by foreign-born
 workers who are not currently in the United
 States. Compared with the base forecast, the
 number of previously unauthorized, foreign-
 born persons employed as U.S. farmworkers is
 assumed to increase by about 30,000 in year 1
 of the simulation and by 83,000 in year 2.
 Thereafter, this assumed increase rises more
 slowly, reaching 156,000 in year 15 (figure 1
 and table 1). "Previously unauthorized" per-
 sons are defined as not having the immigration
 status of a permanent legal resident of the
 United States in the base year, and as the sce-
 nario progresses, this group encompasses both
 unauthorized workers in the United States and

 newly authorized H-2A participants. The scale
 of the increase in H-2A admissions was cho-

 sen arbitrarily: we do not specify a particular
 modification to the H-2A program that leads
 to its increased use, although we do allow the
 market for hired farm labor to adjust without
 reference to the program's wage requirements.

 The second simulation (enforcement sce-
 nario) involves the stepped-up enforcement of
 immigration restrictions, either at the border
 or in the workplace, with the effect of reduc-
 ing new, unauthorized entries into the United
 States and causing a significant share of unau-
 thorized immigrants to return (or be returned)
 to their countries of origin. We assume that the
 unauthorized labor force (farm and nonfarm)
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 Figure 1. Effects of policy scenarios on size of previously unauthorized, foreign-born labor force
 (all occupations)

 falls by 2.1 million persons over the first
 five years of the scenario. Compared with
 the base forecast, this represents a relative
 reduction of 4.1 million people (figure 1 and
 table 1). Growth in the unauthorized work-
 force resumes thereafter, but at a slower pace
 than in the base forecast. By year 15, the pro-
 jected size of the unauthorized workforce is 8.5
 million people, compared with 14.3 million in
 the base forecast, a difference of 5.8 million.
 Again, we do not specify a particular policy
 change that would lead to this arbitrarily scaled
 outcome.

 The model's occupational preference matrix
 makes possible the consideration of these
 policy scenarios. To implement an increase in
 H-2A workers, the parameter in the matrix
 that represents the preference for employment
 as a U.S. farmworker of foreign-born persons
 who were employed outside the United States
 in the base year is increased. To implement a
 decrease in unauthorized workers, the param-
 eters that represent the preferences of such
 persons for employment in all US. occupations
 are decreased.

 Effects on the Labor Market

 The middle panel of table 1 reports the levels
 of agricultural employment in the two policy
 scenarios. The H-2A expansion scenario leads

 to a long-run increase in farm employment
 of 1.7% (43,000 people) compared with the
 base forecast, while the enforcement scenario
 reduces farm employment by 3.4% (89,000
 people). The net increase in employment in
 the H-2A expansion scenario occurs for two
 reasons. First, lower labor costs shift the cap-
 ital/labor ratio in favor of labor. Second, the
 reduction in total costs causes farm output to
 expand, which increases demand for all fac-
 tors of production. Both arguments operate in
 reverse in the enforcement scenario, leading to
 a net loss of farm employment.

 The employment impact differs by immi-
 gration status, as is also reported in the
 middle panel of table 1. Employment of pre-
 viously unauthorized farmworkers - a group
 that includes both the additional H-2 A workers
 and those farmworkers who are in the United

 States and lack legal immigration status - rises
 by 32.4% by year 15 of the H-2A expan-
 sion scenario, while employment of U.S.-born
 and previously authorized, foreign-born farm-
 workers falls by 5.7% and 5.6%, respectively.
 The numbers are roughly reversed in the
 enforcement scenario, although the long-run
 employment gains to U.S.-born and previ-
 ously authorized, foreign-born farmworkers
 are smaller (4.0% and 3.7%, respectively) due
 to the overall negative effect on agricultural
 output.

This content downloaded from 
������������169.237.45.132 on Wed, 10 Mar 2021 04:54:27 UTC������������� 

All use subject to https://about.jstor.org/terms



 480 January 2012

 Table 1. Effects on Immigration Levels, Earn-
 ings per Job, and Employment in Agriculture

 Long-run (year 15)
 Difference in

 Outcomes: Policy H-2A
 Simulation versus Expansion Enforcement
 Base Forecast Scenario Scenario

 H-2A workers 156
 admitted

 (thousands)
 Unauthorized - -5.8

 workers, all
 occupations
 (millions)

 Employment in 1.7 -3.4
 agriculture (%)

 U.S.-born (%) -5.7 4.0
 Foreign-born, -5.6 3.7
 authorized (%)

 Foreign-born, 32.4 -34.1
 unauthorized and

 new H-2A (%)
 Earnings per job in -4.4 3.9
 agriculture (%)

 U.S.-born (%) -3.4 3.3
 Foreign-born, -3.4 3.3

 authorized (%)
 Foreign-born, -10.0 13.6

 unauthorized and

 new H-2A (%)

 The bottom panel of table 1 reports the
 change in earnings per job for farmworkers.
 The H-2A expansion scenario lowers the
 earnings of the new H-2A workers and unau-
 thorized workers by 10.0% and has a smaller,
 negative effect (-3.4%) on the earnings of
 previously authorized and U.S.-born farm-
 workers. Earnings per job in agriculture fall
 by 4.4% in the long run, taking account of
 both changing wage rates by immigration
 status and the changing composition of the
 workforce. Again, results are approximately
 reversed in the enforcement scenario: earn-

 ings per agricultural job rise by 13.6% for the
 unauthorized, 3.3% for the authorized, and
 3.9% on average.

 Effects on Agricultural Output and Exports

 Table 2 reports the effect on agricultural out-
 put. Farm sectors with a high share of labor,
 particularly unauthorized labor, in total costs
 reap the greatest cost savings when the supply
 of foreign-born labor increases. Thus, output
 of fruit, vegetables, and greenhouse products

 Amer. J. Agr. Econ.

 Table 2. Effect on Agricultural Output

 Long-run (year 15)
 Difference in

 Outcomes: Policy H-2A
 Simulation versus Expansion Enforcement
 Base Forecast Scenario Scenario

 Percent
 Fruit 1.2 -2.0

 Vegetables 1.2 -2.9
 Greenhouse and 1.1 -3.5

 nursery
 Tree nuts 2.0 -2.8

 Feed grains 0.4 -2.5
 Food grains 0.3 -2.6
 Oilseeds 0.1 -1.7

 Sugar crops 0.3 -2.2
 Cotton 1.3 -3.4
 Grass seeds 0.4 -2.9
 Tobacco 0.3 -2.0
 Miscellaneous 0.6 -3.1

 crops
 Meat 0.3 -2.4

 Poultry 0.2 -2.0
 Dairy 0.3 -2.2
 Miscellaneous 1.5 -3.4

 livestock

 rises under the H-2A expansion scenario by
 about 1% over the long run, while output
 of less labor-intensive sectors, such as grains
 and oilseeds, expands by less than 0.5%. The
 enforcement scenario has a negative effect
 on agricultural output, ranging from 1.7 to
 3.5%, compared with the base forecast. These
 declines result from both the increase in labor
 costs and the macroeconomic effects discussed
 below.

 Table 3 reports the change in agricultural
 exports. In the H-2A expansion scenario, agri-
 cultural exports grow by 0.2-3.2%, depending
 on the sector, while in the enforcement sce-
 nario, agricultural exports fall by a much larger
 percentage (0.8-6.3%). Unlike the expansion
 scenario, in which the change in the labor
 supply is restricted to agriculture, the enforce-
 ment scenario significantly changes the size of
 the U.S. economy. Under enforcement, there
 is inward movement in the supply curves
 for all U.S. exports, which causes a terms-of-
 trade improvement with an associated appre-
 ciation of the real exchange rate. This outcome
 exerts an additional negative effect on U.S.
 agricultural exports, beyond that caused by
 the reduction in the supply of labor to the
 sector.
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 Table 3. Effect on Agricultural Exports

 Long-run (year 15)
 Difference in

 Outcomes: Policy H-2A
 Simulation versus Expansion Enforcement
 Base Forecast Scenario Scenario

 Percent
 Fruit 1.7 -2.5

 Vegetables 2.7 -5.6
 Greenhouse and 3.1 -6.3

 nursery
 Tree nuts 3.2 -3.5

 Feed grains 0.8 -3.9
 Food grains 0.5 -3.0
 Oilseeds 0.2 -0.8

 Sugar crops 1.7 -5.0
 Cotton 1.7 -3.6
 Grass seeds 0.6 -3.2
 Tobacco 0.7 -1.6
 Miscellaneous 1.5 -4.7

 crops
 Meat 1.9 -4.5

 Poultry 0.7 -3.5
 Dairy 2.3 -5.4
 Miscellaneous 2.6 -4.6

 livestock

 Economy -wide Effects

 Much of the debate around unauthorized

 immigration is centered on its effects on U.S.-
 born and authorized immigrant workers. These
 effects are summarized in table 4. The first line

 of the table - gross national product (GNP)
 less payments to unauthorized workers -
 indicates the size of the economy, leaving out
 the earnings of unauthorized workers. This is a
 measure of the aggregate economic well-being
 of U.S. citizens and other legal residents of the
 United States. As one might expect, the H-
 2A expansion scenario has negligible effects
 on this measure, since the supply of foreign-
 born labor is increased for only the agricultural
 sector. There is a small relative increase in

 employment and earnings per job for U.S.-born
 and previously authorized, foreign-born work-
 ers in the economy as a whole, measured in the
 hundredths of a percentage point.

 The enforcement scenario has a much larger
 effect on the economy due to the far greater
 number of unauthorized workers involved.

 GNP less payments to unauthorized workers
 falls by about 1 % over the course of the fifteen-
 year projection, relative to the base fore-
 cast. ТЪе occupational distribution of U.S.-born
 and previously authorized workers also shifts

 Immigration Policy and its Possible Effects 481

 Table 4. Economy-wide Outcomes for U.S.-
 born and Authorized Foreign-born Workers

 Long-run (year 15)
 Difference in

 Outcomes: Policy H-2A
 Simulation versus Expansion Enforcement
 Base Forecast Scenario Scenario

 Percent

 GNP less payments 0.064 -1.008
 to unauthorized
 workers

 Employment 0.020 -0.186
 Hired farm labor* -5.683 3.980

 Other low paying 0.102 3.210
 occupations*

 Higher paying 0.091 -0.660
 occupations

 Earnings per job 0.034 -0.481
 Hired farm labor* -3.358 3.311

 Other low paying -0.001 1.688
 occupations*

 Higher paying -0.013 -0.235
 occupations

 * = Occupations with average annual earnings below $20,000.

 downward, as such workers move into vacan-
 cies in hired farm work and other low-paying
 occupations (less than $20,000 per year on aver-
 age; examples include food service, child care,
 and housekeeping) and out of higher-paying
 occupations (a much larger category). The net
 effect is a slight reduction in overall employ-
 ment of U.S.-born and authorized, foreign-born
 workers because lower-paid occupations have
 higher rates of turnover and unemployment.

 Average earnings per job for U.S.-born
 and authorized, foreign-born workers in the
 enforcement scenario rise in hired farm labor

 and other low-paying occupations and fall in
 higher-paying occupations. This confirms that
 the parameter choices and structure of the
 USAGE model place it within what might
 be called the Borjas school (see, e.g., Borjas,
 Grogger, and Hanson 2010), which contends
 that U.S.-born and authorized, foreign-born
 workers in lower-paying occupations would see
 their wages rise if there were fewer unautho-
 rized workers in their respective skill groups.

 Conclusion

 This paper illustrates some of the divergent
 economic interests at stake with respect to
 immigration and the market for hired farm
 labor. Agricultural employers were shown
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 to benefit from expanded use of the H-2A
 program, with the most labor-intensive agricul-
 tural sectors experiencing a long-run increase
 in output of 1-2%, compared with the base
 forecast. Accompanying this growth, however,
 was a 6% relative decrease in the number

 of U.S.-born and authorized immigrant work-
 ers employed in agriculture and a 3% rela-
 tive decrease in the earnings per job of such
 persons who continued to work in the sec-
 tor. By contrast, tighter application of immi-
 gration controls resulted in a 2-4% relative
 decrease in the output of labor-intensive agri-
 cultural sectors, a 3% relative increase in the
 earnings levels of U.S.-born and authorized,
 foreign-born farmworkers, and a 1% relative
 decrease in the economic welfare of authorized

 immigrants and the U.S.-born at the aggregate
 level.

 Unanswered by this modeling exercise is
 an important question: How might comple-
 mentary programs that accompany changes
 to immigration law and policy affect the
 economic outcomes identified in this paper?
 Further advances in labor-saving technologies,
 for instance, might help agricultural employ-
 ers adjust to increased enforcement of immi-
 gration restrictions. Also, providing additional
 education and training to U.S.-born and autho-
 rized immigrant farmworkers and requiring
 smaller agricultural employers throughout the
 country to provide unemployment insurance
 might ease the adjustment of these work-
 ers to an expanded H-2A program. Fur-
 ther modifications to the USAGE model are

 under way in an attempt to address this
 question.
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