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The Effect of IRCA on Farm Employment and Wages

Abstract

This paper applies the statistical technique
of intervention analysis to examine the effects of
the Immigration Reform and Control Act (IRCA)
of 1986 on the agricultural labor market. Results
provided no evidence that IRCA had a significant
impact on U.S. farm employment or wages. There
was no indication that employer sanctions issued
under IRCA reduced the farm labor supply. At the
same time, empirical findings do not suggest that
the farm labor supply increased significantly af-
ter the passage of IRCA.

The Commission on Agricultural Workers was created
by the Immigration Reform and. Control Act (IRCA) of
1986 at section 304, Public Law 99-603. The Commission,
through a series of mandated questions, has been charged
by Congress with determining the effects of various provi-
sions of IRCA on seasonal agricultural workers. The Com-
mission is required to report their findings and recommend
appropriate changes to Congress by November 6, 1992.
The U.S. Department of Agriculture (USDA) collects farm
labor data that can help provide information directly related
to the Commission’s mandate. This study develops a sys-
lematic approach to examine this data for possible impacts
associated with IRCA.

Immigration Reform

The Immigration Reform and Control Act of 1986
established penalties for employers who knowingly hire

The Effect of IRCA on Farm Employﬁient and
Wages

Intervention Analysis

James A. Duffield and Harry Vroomen

undocumented workers, instituted an amnesty program for
certain illegal aliens, and provided special programs for
agricultural workers. Under IRCA, employers must verify
that anyone hired after November 6, 1986, was eligible to
work in the United States. Any employer who knowingly
hires a worker not authorized to work in the United States
may be fined up to $10,000 for each unauthorized worker
employed and imprisoned for six months. Employers must -
complete and sign form 1-9, provided by the Immigration
and Naturalization Service (INS). This form indicates that
the employer checked proper employee documents that
show each person hired is authorized to work in the United
States.

IRCA instituted an amnesty program to minimize
economic¢ and social disruptions, and avoid huge enforce-
ment costs of deporting illegal aliens. This program per-
mitted those who had resided in the United States
continuously since before January 1, 1982, to apply for
legal U.S. resident status. About 1.7 million persons were
approved and are eligible to become U.S, citizens.

It was thought that many farmworkers would not
qualify for the amnesty program because of the seasonal
nature of farmwork. Many unauthorized farmworkers are
temporarily employed because labor is needed for only a
few weeks during the harvest. Thus, many undocumented
farmworkers would not be in this country year-round and
would not meet the residency requirement for legalization
under the general amnesty program. Some growers argued
that failure to give legal status to a majority of the large
number of undocumented workers in agriculture would
cause labor shortages and serious disruptions in farm pro-

<thory: James Duffield, Agriculture and Rural Economy Division and Harry Vroomen, Resources and Technology Division, Economic

Research Service, U.S. Department of Agriculture,
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duction of labor-intensive crops. Recognizing that agricul-
ture's needs might not be met by the amnesty program,
Congress added the Special Agricultural Worker (SAW)
Program to the new immigration law (Coltrane). The SAW
Program was designed for agricultural producers of perish-
able commodities, who have traditionaily. relied on un-
documented workers to adjust to a legal workforce. It gives
" farmers additional time to make labor adjustments and
helps maintain an adequate U.S. seasonal workforce for
perishable commodities until the program ends in fiscal
year 1993,
The SAW program included three provisions aimed at
producers of perishable crops. First, the enforcement of
.. employer sanctions in agriculture was phased in more
slowly than in other sectors of the economy. Sanctions
enforcement was deferred in most crop agriculture until
December 1, 1988, while they became fully enforceable in
June, 1988 for all other employers. Second, the program
legalized about one million workers who had jobs in the
United States performing seasonal agricultural services.
Third, in case seasonal labor shortages occur, the program
allows for “replenishment agricultural workers” to come
into the United States. o
- If some workers quit working in SAW Program crops,
the law requires that a portion of those who quit be replaced
by new immigrants each fiscal year from 1990 through
1993, New *replenishment” agricultural workers (RAW’s)
must work in SAW Program crops for at least 90 days per year
in each of the first three years of their U.S. residence to keep
from being deported and must work an additional two years
in these crops toqualify for U.S. citizenship. Thus far, no work
visas have been issued under the RAW Program.

Possibie Effects of IRCA

The employer sanctions established under IRCA pe-
nalize employers who continue to hire unauthorized work-
ers. Farm employers that once hired unauthorized workers
are expected to rely on the legal workforce, including a
large number of SAWSs. Since SAWSs are not required to
stay in agriculture, employers fear that many will eventu-
ally find higher-paying jobs in the nonfarm sector. Over
time, the seasonal labor supply could shrink, causing wages
to rise as employers offer higher wages and/or increase
worker benefits to encourage workers to stay. Higher
wages could increase production costs and lower net reve-
nue for growers of labor-intensive crops. )

In the above scenario, wages are driven up because
undocumented workers are excluded from the workforce.
This viewpoint was widely accepted among farm labor
experts and policymakers when IRCA became law in 1986,
However, as time passed, a second scenaric emerged.

T —
Many farm labor experts argued that immigrant Jaby,
were still coming into the country illegally and workip in
agriculture. Employer sanctions have been difficult o en-
force because undocumented workers are able to obtain

‘jobs with fraudulent documents which are hard to detey

and readily available.

Some observers argue that more undocumenteg work.
ers than usual are crossing the border and remaining in the
United States in the hope of another amnesty program or
an extension of the SAW program. Also, a significany
number of the 700,000 illegal aliens who have applied foy
RAW visas are likely living in the United States, Adding
these potential workers to the one million that were legal.
ized under the SAW program could result in a substantja)
increase in the farm labor supply. Consequently, some
experts surmise that IRCA stimulated unauthorized imm;.
gration, and caused a labor surplus in the United States, A
labor surplus would likely drive wages down.

These scenarios can be summarized in two alterative
outcomes concerning the expected effects of IRCA on farm
labor supply and wages: (1) IRCA reduced the farm labor
supply causing wages to rise, and (2) IRCA increased the
farm labor supply causing wages to fall. This paper inves-
tigates whether there is any evidence that the changes of
the kind expected in these scenarios have actually occurred
since the passage of IRCA. .

" Method of Measuring Program Impacts

Ideally, we would like to identify changes in the farm
labor market exclusively related to IRCA. Unfortunately,
this would require information on many economic and
social variables that are difficult to obtain or unavailable.
We can examine wage and employment data over time,
however, to see if the observed values deviate from normal
trends after the passage of IRCA. Unusual increases of
decreases in the data during the relevant time period would
suggest that IRCA had some impact on the farm labor
market. '

A plot of actual observations on farm employment and
wages over time might indicate a potential impact resulting
from IRCA. However, other factors can cause movements
in these data series that may mask any effects associated
with IRCA. For example, a plot of U.S, farm wages in
Figure 1 shows an obvious trend, i.e., farm wages have
been rising throughout the period 1975-1991.

Changes in GNP, agricultural productivity, inflation,
and minimum wage requirements are just some of the
factors that may have contributed to this trend. In addition.
a recurring pattern within each year is also apparent ﬁi?.r‘,_’

706

Figu!

Sou
tMI

Fig
7 ch:
ok

fil

B =



The Effect of IRCA on Farm Employment and Wages

——

i-‘igure 1-U.S. Wage for Hired Workers in January, April, July and October*

7

g ———— e

Dollars per hour

I NN NN N NN NN NN NI NN RS AN EN N NR AN ]

1973 1977 1979 1881

m-——-—,——r“-..-,uwr.fu“_u‘
N

Source: USDA, NASS, Farm Labor.

1983 1883 1897 1988 1931
-o-Missing value estimates

;Missing values are present in quarters when NASS did not conduct the survey.
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Figure 1. This pattern is associated primarily with seasonal
~h -~ in agricultural production.

presence of trend and seasonality in the data might
‘obswwe any inflection point associated with a policy such
25 IRCA. Therefore, these movements must be removed or
filtered from the observed data to identify any changes in
the series which may have been caused by IRCA. Once
:lrend and seasonality are removed, the next step is to
identify and remove any autoregressive and moving aver-
28¢ components in the data, These components are predict-
ble patterns in the time series related to the dependence of
one time period to another. This can be accomplished by
sing a time-series technique known as ARIMA analysis
(Box and Jenkins).

- ARIMA (autoregressive-integrated-moving-average)
Mnodels are fit to a collection of successive observations
ordered through time known as a time series. A time series
Plot shows the actual observed data points which are gen-
Srated by an underlying time series process. The ARIMA

*Fapproach consists of extracting the predictable movements

from the observed data to obtain a concise description of
éhis process and constructing a model to explain the behav-
E:T of the time series. The procedure involves removing the
lm:thematically definable patterns from the series until you
Are left with a series which is random, and thus unpre-
E”lctable. These models often have the ability to generate

an estimated data series very similar to the actual data. For
example, Figure 2 shows how well forecasts generated
from an ARIMA model replicate actual farm employment
numbers for the United States,

Intervention Analysis

This study employs an extension of the ARIMA time
series procedure know as intervention analysis to investj-
gate whether IRCA had a significant impact on farm em-
ployment and wages. Intervention analysis tests whether or
not “a postulated event caused a change in a social process

' measured as a time series” (McCleary and Hay, p. 142).

‘The technique has been used for a variety of social science
applications as a means of assessing the impact of govern-
ment policies (Abraham; Bhattacharyya and Layton;
Canto, et al.; Cauley and Im; Kuchler and Vroomen).

The first step in intervention analysis is to develop an
ARIMA model that adequately describes the behavior of
the time series under study. The second step is to add
intervention components to the ARIMA model to construct
the full intervention model. The intervention components
are chosen to fit the observed or theoretical response of the
time series under study. The theory of intervention devel-
oped in this analysis is based on the impact pattems dis-
cussed by Box and Tiao. These patterns can be described
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Figure 2 — U.S. Farm Employment in January, April, July, and October*

2500
@

E 2000 -

: -
kv
[ »
O
=
Yy
O 4s00 }
0 *
X!
¢
m i
i
3
2 1000 |
- »

»
san Liglitrrny e 0 n Pt g q e p e 4ttt qqn s brqtte e a3t it aeriiiig
1975 1977 197% 1981 1983 1985 1987 1988 1994
» ACtual _g Forecast

Source: USDA, NASS, Farm Labor.

*The actual employment data are not continuous because the NASS Survey was not conducted every quarter.

by two characteristics, onset and duration. The onset of an
intervention can be either abrupt or gradual, whereas the
duration can be either pertnanent or temporary.

Individuals in the agricultural labor market do not
respond instantly to changes in government policy. If
changes in labor supply resulting from IRCA influence
farm employment and wages, these changes would be
realized gradually over a long period of time (Duffield).
Although crop producers were not subject to the employer
sanctions until December, 1988, we expected them to start
making labor adjustments shortly after the passage of
IRCA. Thus, we hypothesized that, if IRCA had an impact
on farm employment and wages, the intervention was of
the gradual and permanent type. IRCA was enacted in
November, 1986. Consequently, the intervention compo-
nent was introduced into the model at the first observation
following enactment, the first quarter of 1987.

While we are interested in measuring the potential
effects of IRCA -on agricultural labor supply, data are
available only on the actnal number of farmworkers em-
ployed. Employment data provide an indirect measurement
of IRCA’s impacts and in some cases may be insensitive
to changes in labor supply. For example, suppose that no
labor shortage existed and the supply of farmworkers dou-
bled. Without a simultaneous increase in agricultural pro-
duction to create new jobs, we might observe only a small

increase in farm employment. Since available data includes
only employed workers, the increase in the labor supply
would not show up in our data. However, if farm labor
supply were to increase dramatically, we should observe a fall
in the wage resulting from the oversupply of farmwaorkers.
Also, a decrease in the labor supply could occur with-
out a corresponding decrease in the employment data, The
employer sanctions imposed by IRCA were delayed and
the SAW program was developed to give crop producers
the opportunity to adjust to a legal workforce. Employers
had an incentive to attract and retain legal workers because
there would be too much risk in routinely hiring unauthor-
ized workers. Employers could attract and retain legal
workers by offering them higher wages and more hours of
work. Although worker turnover would decrease mark-
edly, the number of workers employed could remain about
the same, Thus, we would expect to see an increase in the
farm wage data, but little change in the number of farm
workers employed. L
In summary, if IRCA resulted in a surplus of farm
labor as some analysts have surmised, the data should show
an increase in employment, a decline in wages, or both.
Similarly, if IRCA reduced the farm labor supply by con-
trolling illegal immigration, we would expect to find 8
decrease in the employment data, an increase in wages, O
both. Applying the characteristics of onset and duration to
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The Effect of IRCA on Farm Employment and Wages

" the expected effects of IRCA results in two hypotheses to

pe tested with intervention analysis:

. I IRCA reduced the supply of farm labor. This would
: be reflected in the data by a gradual decline in
employment and/or a gradual increase in wages
beginning the first quarter of 1987, These changes
are expected to be permanent, leveling off over time.

;. IRCA increased the supply of farm labor. In this

case, we expect a gradual increase in the employ-

‘ment data and/for a gradual decline in wages be-

. ginning the first quarter of 1987. These changes
are also expected to be permanent.

NASS Farm Labor Data -

: Employment and wage data were provxded by the

» -National Agricultural Statistics Service (NASS) of the U.S.
- .Department of Agriculture (USDA). These data are pub-
Jished in the Farm Labor report issued quarterly and a

- compilation of farm labor data reported from 1910-1990 is
also available (USDA). Before 1975, a nonprobability mail
survey was the source of farm labor information. Estimates
- were based on panels of volunteers who reported the num-
* ber of workers on their farm and information about the
prevailing wage rate. Since 1975, the wage and employ-
ment estimates reported in the Farm Labor publication
“have been based on regional probability surveys. Each year
the surveys collect information, peitaining to one week,
every January, April, July, and October. The statistical
procedures used in the current surveys provide more reliable
- data than previous methods. To avoid any inconsistencies in

- the data, the time series used in our analysis begins in 1975.
NASS also reports wage and employment estimates
- by type of worker and région. Workers are classified by
hired, self-employed, and unpaid workers. Wages paid to
hired workers are broken down further into fieid and live-
" stock workers but a similar breakdown is not available for
employment. We use the hired classification in our analysis
to maintain consistency between the wage and employment

time series data. ,

Data are collected in all states except Alaska. Aggre-
gate labor estimates for the United States are computed
from 18 regional estimates and both are reported each
quarter. Estimates from the California and Florida surveys

4

are reported as separate regions and survey data from the

other states are grouped into 16 additional regions. Our
analysis includes a U.S. aggregate model and 4 regional
models: (1) Califomia, (2) Florida, (3) the Pacific (Oregon
and Washington), and (4) the Southern Plains (Texas and
Qklahoma). The regions were chosen because of the propor-
tionally high number of SAW applicants in these areas—over
75 percent of the SAW applicants live in these six states.

Each time serjes analyzed begins in January, 1975 and
ends in October, 1991. However, NASS cut back the labor
surveys in 1981 because of budget reductions. Thus, the
data series on both employment and wages contain some
missing observations. The Farm Labor report only pub-
lished estimates for January and April in 1981, Only the
July surveys were conducted in 1982-1683, and the July
and October surveys were conducted in 1984. From 1985-
1988, 3 quarters of data were collected (excluding January)
for most regions. Four quarters of data were collected in a
few regions starting in 1985 and the rest of the regional
surveys were restored to 4 quarters in 1989.

An intervention analysis of the type proposed requires
the observations to be equally spaced in time over the entire
time series. Therefore, estimates of NASS’s wage and
employment values were used in the quarters when data
were not collected. The method used to derive the estimates
is similar to the ARIMA procedure described earlier. (For
details on the estimation procedure see the SAS/ETS Users
Guide.) There is no way of knowing how close these esti-
mates would be to the actual values if the data had been
collected by NASS. However, they conform to the trend,
seasonality, and other predictable components identified in
the time series models, making them consistent with the
observed data, Adding the missing data estimates to the NASS
farm labor time series provides continuous data sets from 1975
to 1991 for the United States and the 4 regions considered.

Results of the Intervention Models

The intervention models estimated provided no evi-
dence that IRCA had a significant impact on farm employ-
ment or wages in the United States or the 4 regions
considered.! None of the intervention components repre-
senting the impacts of IRCA were statistically significant,
indicating that established trends in available farm labor
data were not significantly disrupted by the program. Thus,
the findings provide no evidence that employer sanctions
issued under IRCA resulted in a reduction of agricultural
labor. Similarly, the findings do not support the hypothesis

oA complete description of the intervention models will be presented in a forthcoming Economic Research Service report.
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that IRCA increased the farm labor supply by stimulating
unauthorized immigration. '

To account for possible behavioral lags in the farm
labor market, the original interventions were expanded to
include different starting points. We conducted an explora-
tory analysis by allowing the onset of IRCA’s impacts to
vary sequentially from the second quarter of 1987 to the
fourth quarter of 1989. Results of the exploratory analysis
were consistent with the intervention models which desig-
nate the onset of IRCA’s impacts as occurring in the first
quarter of 1987. Even when allowing the onset of any
potential adjustments in the labor market to vary from 1

- (April 1987) 1o 12 (October 1989) quarters, we found no
evidence that IRCA had a significant impact on farm

employment and/or wages of the type expected under
hypotheses I or IL '

Since the intervention analysis did not uncover any
significant impacts in either the employment or wage data,
the remainder of this section will focus on a visual descrip-
tion of time series plots of the data. Any such description
is limited by the shortcomings discussed earlier. Time
series plots of the quarterly employment and wage series
for the United States and thé 4 regions considered are
shown in Figures 1 and 5-13. -

. Consistent with the intervention analysis, most of the
plots show no evidence that either employment or wages

Figure 3 - U.S. Farm Employment in July, 1975-1991

2200

deviated significantly from their historical trends i the
periods following IRCA. To see U.S. annual employmeny
trends more clearly, a plot of July observations are showp
in Figure 3. Without the seasonal fluctuations, it is easy 1
see the downward trend in the U.S. time series. This trend
does not appear to deviate after the passage of IRCA i
1986. The regional data in Figure 4 show a slight upward
change in direction for July employment in California from
1986-89, but employment trends remain fairly constant in
the other regions after 1986.

Looking closely at the quarterly employment data, jt
appears that.the employment trends in Califomnia (Figure
5) and in the Southern Plains (Figure 6) changed prior to
the enactment of IRCA. Employment in California de-.
clined in the earlier years and became relatively constant
beginning in 1984, while employment in the Southem
Plains remained fairly constant until 1985 when it took a
noticeable dip downward, However, these trends do not
appear to be altered significantly following IRCA's enact-

ment. A large spike in the Florida employment data occurs - 3

in the first quarter of 1988 (Figure 7), but it appears to be
a temporary shock which does not have the gradual and
permanent shape of our expected intefventions. Large
spikes in the employment data may be related to unusually
high production during a survey period, which would result
in increased labor demand.
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Figure 4 — Regional Farm Employment in July, 1975-91
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Figure 6 - So, Plains Farm Employment in January, April, July, and October
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Figure 7 - Florida Farm Employment in January, April, July, and October
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Figure 8 — Pacific Farm Employment in January, April, July and October
200
m .
L. 150 |
]
A2
L o -
g Q
G
Y
0 400 | :
)
io]
c
o d
3 D
c S0
- ez, b | P D D

a lll|lll|llIII!llll!i!llilllllll|lll|IlIIlI|!Illllll1!|llfllllllllll

1975 1977 1979 4881 1983 1985 1887 41984 1991

—a-Missing value estimates -

.ure 9 — U.S. Farm Employment in January, April, July, and October

Thouéa nds of Workers

2500
@
2000 |-
? o
»t
(a)
1500 | n
W
@ } ')
11 n
3] 1) ¥ Q) o
) 2 %
1000 |- P I 1L 10 ]S | & o
) 0 0 4 ) L)
i) (D (1)
D " )
suu IIll||I|I|Iiltflllll!lll!ll_l_lilIII|1]lllI!111Illll[lllIllillll]lllll

1975 1977 1879 1981 4963 1985 1987 1989 1991
—a-Missing value est imates




TR SRRV

BT M e

Commission on Agricultural Workers

Figure 10 — Florida Hired Farm Wage in January, April, July, and October
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U.S. farm wages exhibit a positive trend and a consis-
tent seasonal pattern throughout the study peried (Figure
1). The U.S. farm wage falls to its lowest levels in April
and July of each year, when low paying temporary workers
dominate the workforce, The regional data show a similar
seasonal pattern, with the exception of Florida where the
demand for labor peaks at the beginning of the year. Florida
is the nation’s largest winter vegetable producer and many
temporary workers preparing for winter production are
included in the October survey. Therefore, the Florida
wage does not take as big a jump in October as in the other
regions (Figure 10).

With the exception of seasonal dips, the farm wage
rises consistently throughout each data series. However,
the rise in wage appears to be getting less steep over time,
ie., increasing at a decreasing rate. This may be more

apparent in the Southern Plains and the Pacific regions °

(Figures 11 and 12). The trend in wage rates does not
appear 10 be affected after the passage of IRCA in any of
the regions considered. However, some large spikes in the
wage data following IRCA are apparent in several regions.
July wages in 1987 and 1990 in the Southern Plains look
unusually low (Figure 11), while January wages in Florida
look unusually high from 1987-1989 (Figure 10), Wages
in the Pacific region also dip noticeably between the third
quarter of 1985 and the fourth quarter of 1987 (Figure 12).

However, as reported earlier, the results from the interven-
-~ tion analysis did not find these disturbances to be statisti-
cally significant.

Conclusions

Intervention analysis provided no evidence that IRCA
had a significant impact on farm employment or wages.
Established patterns in farm employment and wage data for
both the United States and four U.S. regions did not appear
to be influenced significantly by the program. We found
no empirical evidence that IRCA caused farmers to adjust
to a smaller workforce. At the same time, the statistical
findings did not suggest that farm employment increased
significantly due to a labor surplus.

While our findings show that IRCA had no effect on
employment or wages for the United States or selected
regions, IRCA may have had an impact on farm employ-
ment and/or wages in local areas within certain regions.
The data used in this study were aggregated to describe the
U.S. and regional labor markets and any local impacts may
be overwhelmed by a lack of significant effects in the rest
of the region. Thus, the results of this study may not apply
to some local labor markets.
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Figure 11 - So. Plains Hired Farm Wage in January, April, July, and October
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Figure 12 — Pacific Hired Farm Wage in January, April, July, and October
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Figure 13 - California Hired Farm Wage in January,

April, July, and October
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