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Abstract 
 

This paper examines links between changes in the undocumented-documented wage 

gap and in immigration and social policy, migration levels, and the macroeconomy using 1990-

2009 NAWS data. We find that the wage gap narrows from 8.0 percent in 1990-92 to 3.4 percent 

in 1992-94, followed by a widening until 2002-2004, when it reached 14.6 percent. From 2002-04 

to 2007-09, the wage gap stabilized and remained in the 13.1 to 15.2 percent range, and then 

declined. Almost 90% of the gap was explained after 1990-92 and little before it. Documented 

workers have greater job tenure, better English speaking ability, more schooling, and tend to be 

older than undocumented workers.  

Juhn, Murphy and Pierce wage decompositions suggest that policies which shifted 

employer demand away from undocumented workers, or altered costs, risks, and potentially 

the balance of power among employers and workers, as measured by changes in economic 

returns to measured characterstics are the primary factors that led to the wage gap’s post-1994 

expansion. 
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I. Introduction 
 

For the past twenty years, undocumented immigrants have comprised over 40 percent 

of the farm worker labor force. Since the 1986 Immigration and Control Act (IRCA) began 

requiring employers to verify workers’ legal status, multiple changes in immigration policy, 

social policy affecting immigrants, and migration trends of Latino and especially Mexican 

workers who are overrepresented in farm work have occurred in addition to macroeconomic 

shocks that affected the farm industry. In this paper we argue that these institutional changes 

have shaped farm labor markets, and notably the wage structures of documented and 

undocumented farm workers. Using 1990 to 2009 micro data from the National Agricultural 

Workers Survey (NAWS), we assess links between policy changes since IRCA and changes in 

the undocumented-documented wage gap.  

The U.S. has a long history of using public policy to respond to employer concerns about 

farm labor supply with labor allocation through employment services and, to a much greater 

degree, immigration policy. Other policies, such as labor standards and publicly-funded 

benefits and services available to some workers, also may influence both labor supply and labor 

demand for agricultural workers. Here we focus on immigration policy, the functions of which 

regarding farmworkers can be categorized as changing legal status, altering penalties or risks 

for employers hiring undocumented workers; or more directly expanding or contracting labor 

supply. Some policies may affect all three at once, and in affecting supply or demand for 

undocumented workers, would likely alter the structure of wages and working conditions.  

The wage gap between workers according to legal status may be presumed to exist for 

reasons including measured or unmeasured differences in workers that are associated with 
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legal status; differential returns to these characteristics according to legal status; the crowding of 

undocumented workers in specific occupations; constraints on job searching or the exercise of 

rights associated with to legal status; risk-reduction strategies of undocumented workers; or an 

imbalance of power in labor markets associated with  legal status. Many policy actors have 

focused on the last of these, charging that employers hire undocumented workers because they 

are exploitable (House Judiciary Committee 1995), while employers argue that they cannot find 

other workers. Aside from several wage gap studies and a few that examine IRCA’s other labor 

market impacts, little work has been done to estimate how specific policies affect the wage 

structure of undocumented and documented workers. This paper tests the following three 

hypotheses.  

First, we expect policy changes since IRCA that increased the relative supply of 

undocumented workers to lead to an expansion in the wage gap between authorized and 

unauthorized workers. Second, we expect amnesty policies that could be thought of as basically 

reclassifying undocumented workers as documented workers (as did IRCA’s provisions to 

legalize farmworkers) to narrow the wage gap because newly legalized workers would 

resemble undocumented workers, who, when placed in the documented wage distribution, 

would tend to fall below the average documented wage due to lower average worker 

characteristics such as job tenure. Third, we expect policy changes that increased the potential 

cost, inconvenience, or uncertainty associated with hiring undocumented workers and other 

policies that increase risks or reduce choices for undocumented workers to lead to an expansion 

in the wage gap. 
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To test these hypotheses, we use NAWS data from 1990 to 2009, which are unusual in 

that they allow comparisons of documented and undocumented workers within the same sector 

and include a much higher share of the latter than most large data sets.1 Within each three-year 

period, we decompose the wage gap into a portion explained by measured differences and a 

residual portion typically attributed to excluded characteristics and labor market 

discrimination. We then decompose the change in the wage gap across time into portions due to 

measured and unmeasured factors that differ according to legal status and to economic returns 

that contributed to the wage gap’s growth. We take the 18 rates of change for each term (e.g., 

measured factors) and regress them on a linear spline with break points in 1992-94, 1995-97, 

1999-01, and 2002-04. The break points correspond to the policy changes that occurred over the 

18-year period. We also performed our analysis for men and women, based on the rationale that 

agriculture is highly gender segregated 2 

Our key findings are summarized as follows: there was a significant narrowing of the 

wage gap at the outset from 8.0 percent in 1990-92 to 3.4 percent in 1992-94, followed by a 

steady widening until 2002-2004, when it reached 14.6 percent. From 2002-04 to 2007-09, the 

wage gap stabilized and remained in the 13.1 to 15.2 percent range, and then declined.  

The cross-section wage gap decompositions found that over 88% of the gap was 

explained after 1990-92 and little before it. Measured characteristics important in accounting for 

the gap included tenure, English speaking ability, schooling, and age, which were higher for 

documented workers.  

Shifting to the trend decompositions, many, but not all, of the trend decompositions 

support our predictions of the sources of the wage gap’s change. Policies that shifted employer 
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demand away from undocumented workers, or altered costs, risks, and potentially the balance 

of power among employers and workers, as measured by changes in measured prices 

(economic returns to measured characterstics) are the primary factors that led to the wage gap’s 

post-1994 expansion. Undocumented men appear to have born a larger wage penalty than 

undocumented women after 1999-2001.  

II. Policy Changes related to Legal Status and Enforcement 

This section summarizes major changes particularly regarding immigration policy 

occurring from 1990 to 2009 and describes the potential impact of each on the wage gap. 

1986 Immigration Reform and Control Act (IRCA) and 1990 Immigration Control Act 

The 1986 Immigration Reform and Control Act (IRCA) required employers to verify the 

legal status of workers and provided undocumented immigrants “amnesty” and a path toward 

legalization. A separate provision targeted agriculture: the Special Agricultural Workers (SAW) 

program provided a large number of undocumented immigrants who had worked in 

agriculture, approximately one to two-thirds the size of the entire farm workforce, the 

opportunity to seek legal status by 1990.3 If these SAWs stayed in agriculture, we would expect 

the wage gap to narrow because their changed status would increase the relative supply of 

documented workers. This would put downward pressure on their wages because newly 

documented workers would likely be younger and have fewer years of schooling, more limited 

English language ability, and shorter job tenure (years with employer) than documented 

workers prior to the law.  

However, following IRCA employers also may have been averse to hiring 

undocumented workers for fear of sanctions. One result was increased hiring through farm 
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labor contractors who tend to pay workers less; in addition, IRCA may have spurred additional 

migration of undocumented workers, partly as knowledge about false documents spread 

(Martin 1994). The 1990 Immigration Act4 funded enforcement and strengthened employer 

sanctions and immigration penalties (Massey 2007), possibly adding to pressure not to hire 

undocumented workers. 

1994 North American Free Trade Agreement (NAFTA) and Devaluation of the Mexican Peso 

NAFTA reduced trade barriers and adversely affected Mexico’s agriculture industry. At 

the same time, Mexico experienced the effects of the peso’s 1994 devaluation. Both events 

contributed to increased migration to the U.S. (Boucher and Taylor, 2007; Audley, 

Papademetriou, Polaski and Vaughan, 2004). Combined, they would increase the number of 

undocumented workers, and thus lower the share of documented farmworkers. The wage gap 

would be expected to widen because of potential crowding of undocumented immigrants into 

farm work that would have a negative impact on their bargaining power. 

1996 Illegal Immigration Reform and Immigrant Responsibility Act (IIRIRA) 

Coinciding with growing immigrant inflows was the Illegal Immigration Reform and 

Immigrant Responsibility Act (IIRIRA), which increased immigration enforcement funding and 

laid the groundwork for expanded local involvement in enforcement (Decker, Lewis, Provine, & 

Varsanyi, 2009) and reduced immigrant access to social welfare programs. Restrictions on 

federally-funded legal services programs also enacted at this time forbade representation of 

undocumented workers.5 These restrictive steps were part of an increasingly negative climate 

toward undocumented workers.  
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As a result, policy may have increased the cost of hiring undocumented workers and 

thus increased the demand for documented workers, just as the reservation wage of 

undocumented workers could have diminished with other social policy changes and potentially 

reduced labor market opposition. Thus, we expect the wage gap to widen if employers made 

greater efforts to avoid hiring undocumented workers, while undocumented workers had fewer 

options for income. Also at the same time the number of H-2A visas issued rose from just over 

8,000 in 1995 to over 30,000 by 2000.6 While likely to have little effect because of the small 

number of visas relative to the total farm labor force, this growth likely represents another way 

employers responded to changes in the climate toward undocumented workers and thus 

reflects declining demand for undocumented workers. 

Immigration Policy Changes in the 2000s  

In response to the 9-11 terrorist attacks, a series of legislative and executive policy 

changes, including the PATRIOT Act of 20017 Act and Intelligence Reform and Terrorism 

Prevention Act of 2004 (amended in 2006)8 strengthened efforts to limit the entry, hiring or 

presence of documented workers. This again altered the perceived or real costs or risks of hiring 

undocumented workers and potentially the balance of power among workers and their 

employers, which could thus affect demand for workers with and without work authorization. 

In part, these policies strengthened the U.S. Border Patrol and stepped up immigration 

enforcement. 

Policy efforts to verify that employees are legally authorized to work also influenced 

markets: in 2002, the Bush Administration attempted to utilize social security numbers as a 

resource for immigration control with “no-match” letters. These letters notified employers that 
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employees had numbers that were not in the program’s database, creating confusion among 

employers and apparently pre-emptive worker dismissals (Mehta, Theodore, and Hincapié, 

2003).9  

H-2A Visa  

Though there were important changes in the level of use of the H-2A program and in 

regulations for it in this period, the expected effect would be small at the U.S. level because of 

the small share of farmworkers the program represents. The number of H-2A visas issued 

annually approximately doubled between 2005 and 2008 from nearly 32,000 to 64,000 and 

dropped again 7 percent to 60,000 in 2009. A series of regulatory changes for the H-2A program 

occurred: in 2008 the Bush Administration published proposed new rules10 That expanded 

enforcement but scaled back protections, lowering the cost of H-2A workers, and facilitated the 

certification process through which farmers demonstrate that no workers are available for the 

jobs they seek to fill. Subsequently a new process under the Obama Administration resulted in 

rules that effectively raised the cost of hiring undocumented workers.  In regions where H-2A 

use is more present, it is possible that growth and then decline in its use were associated with 

demand shifts regarding undocumented workers.  

Overall, for most if not all of the period from 1990 to 2009, we expect an expansion in the 

wage gap between documented and undocumented workers and because the policy changes 

altered worker attributes such as job tenure, years of schooling, English reading and speaking 

ability in ways that favored documented workers; increased the economic returns to worker 

characteristics that documented workers were more likely to possess (e.g., job tenure); or 
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differentially increased the returns to these characteristics for documented workers as 

employers avoided hiring undocumented workers or the latter’s reservation wage declined.  

In addition, unmeasured differences between workers, such as access to hiring 

networks, and potentially differentials in the return to these across documented and 

undocumented workers, could contribute to the wage gap’s expansion. These and other factors 

that we are unable to directly measure, as well as the differential returns to measured 

quantities, would be consistent with increased discrimination against undocumented workers. 

During this period, it is possible the hiring climate improved for undocumented workers 

as they gained access to jobs and developed hiring networks and employers became more 

comfortable hiring them. As employers gained experience hiring immigrants and began to view 

them as their only hiring option, they may have been less likely to avoid hiring undocumented 

immigrants, and sometimes unaware that the immigrants they hired were undocumented, 

which on its own generates a negative sign on measured prices. As workers built networks and 

knowledge of the agriculture industry, their ability to bargain improved and their reservation 

wage might have increased.   

III. Prior Research  

This section summarizes literature that examines documented-undocumented wage 

gaps and how policy changes affect the structure of immigrant worker wages.  Research using 

various data sources and methods has consistently found significant gaps between 

undocumented and documented worker pay that are partially explained by worker or job 

characteristics, and wage determinants that differ by legal status. Only one study reviewed here 

decomposes the wage gap, using a different data source than this study. 
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Theorizing Wage Gaps 

Theoretically, an expectation that undocumented workers earn less than documented 

workers relates to several types of assumptions. First, changes to the relative supply of one 

group or another would change wage levels. Second, pay gaps might be due to worker 

characteristics that vary by legal status (e.g., job tenure, education, or unmeasured 

characteristics such as social networks that facilitate hiring), or to differential returns to these 

characteristics. Kossoudji and Cobb-Clark (2002) identify other factors that might explain wage 

gaps including undocumented workers’ concentration in specific low-wage jobs, more limited 

knowledge or exercise of rights, or risk-minimizing behavior due to fear of apprehension that 

might limit investments in training or other strategies to move up. 

Alternatively, wage-setting behavior may differ for different labor markets and 

occupations, or different groups of workers. Rivera-Batiz (1999) notes that the hypothesis that 

wages vary by legal status stems from an assumption of disproportionate employer power 

because workers fear being deported due to their legal status, or thus an assumption of 

monoposony. The existence of monopsony and wage discrimination would then depend on 

whether undocumented status restricts available employment choices and/or leads to lower 

reservation wages because of the risk and difficulty of searching for alternative wages. An 

ability to obtain documents that appear to reflect legal status and access to information 

networks would both temper the vulnerability of undocumented status. 

Policy and Wage Gaps 
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Based on this reasoning, policy can influence wage differentials by shifting labor supply 

and demand, worker characteristics, employment practices, or a changing the balance of power 

between workers and employers.  

One example of policy’s impact on labor market behavior is the existence of hiring 

discrimination based on national origin or citizenship that was observed following IRCA’s 

passage as employers tried to avoid sanctions for hiring unauthorized workers. In addition, 

researchers and policy actors have indicated that the use of labor contractors increased 

following IRCA’s passage. The law served as a mechanism for employers to distance 

themselves from the requirement to verify legal status (Taylor & Martin 1995).  

However, using Mexican Migration Project data drawn from samples of communities in 

Mexico with returning U.S. migrants, supplemented with data on workers in destination 

communities in the U.S., Phillips & Massey (1999) found a deterioration of wages for 

undocumented workers following IRCA that was not due to an increase in either contractor 

hiring or undocumented worker supply. Instead, they argued that determinants of immigrant 

wages changed so the influence of English language skills and other human capital factors 

diminished, while the way people entered the country and found a job, whether they were 

employed by contractors, and undocumented or documented status emerged as important 

wage determinants. 

Wage Comparisons 

Several studies find a wage benefit to legal status following IRCA. For example, Rivera-

Batiz compared Mexican immigrants surveyed by the Legalized Population Survey11 in 1989 

and 1992 who were seeking legalization under IRCA’s amnesty provisions (excluding those 
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legalized under an agricultural worker program) with documented workers in the 1990 Census, 

and found that measured characteristics explained under half of the difference in mean wages 

between them for both men and women. 12 A decomposition of the log real wage gains after 

legalization (13.8 percentage points for men and 17.2 percentage points for women) found that 

these characteristics left 56.3 percent of the wage gain for men unaccounted for and 62 percent 

for women.  

Kossoudji and Cobb-Clark (2002) compared legalizing workers in the same survey with 

Latino men in the National Longitudinal Survey of Youth who were new labor market entrants 

between 1979 and 1986. They found that wage determinants for unauthorized workers were less 

tied to human capital factors than for authorized workers; macroeconomic conditions at time of 

entry were also important. Just after entering the country, unauthorized workers experienced 

little wage boost for such characteristics, whereas after establishing some experience they 

benefited from measurable traits such as English language ability but little from schooling. 

There was also a wage penalty associated with traditional migrant jobs and a high rate of 

churning through limited occupations. For workers who had legalized, there was a large wage 

penalty associated with speaking no English and a wage boost for high school education and 

beyond. They estimated in addition that wages at entry for unauthorized workers would have 

been 14 percent higher if they had been legal, despite limited human capital levels. Further the 

benefit of legalization under IRCA was about 6 percent.  

Farmworkers 

Several studies have used the NAWS to examine wage differences based on the legal 

status of farmworkers (Isé and Perloff 1995, Kandilov and Kandilov 2010). The latter used 2000 
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to 2006 data to estimate wage and benefits gaps between unmarried male undocumented and 

documented full-time workers using propensity score matching.13 Differences between the two 

matched groups based on legal status varied based on the method used: for the Kernel and 

nearest neighbor matching respectively there were statistically significant 3 or 5 percent wage 

advantages associated with legal permanent residence; 6 or 9 percentage point greater 

likelihoods of receiving both employer-based health insurance, and 6 or 11 percentage point 

higher probabilities of receiving a bonus. 

Also using NAWS data, Peña (2010) showed that foreign-born and especially 

undocumented workers are overrepresented among those who earn piecerate rather than 

hourly pay. While Rivera-Batiz decomposed the wage gap into its components using LPS data, 

none of these studies, to our knowledge, decompose changes in the gap using NAWS data, or 

attempt to link changes in the wage gap to the variety of policy and other institutional changes 

that took place from 1999 to 2009. 

IV. Stylized Facts: 1990 to 2009 
 

We estimate the unadjusted and adjusted wage gap between documented and 

undocumented farmworkers . To estimate the adjusted wage gap, we estimate a log wage 

function for documented and undocumented workers (i = d, u) in year t, 

1)     𝑦𝑖𝑡 = 𝑋𝑖𝑡𝛽𝑖𝑡 +  𝜀𝑖𝑡 , 

where yit denotes the natural logarithm of earnings, Xit is a matrix of measured characteristics, 

β it denotes the vector of regression coefficients, and ɛ it is a random error term assumed to be 

normally distributed with variance 𝜎𝜀2. The measured characteristics include years of schooling, 
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job tenure, the square of job tenure, English speaking ability, reading ability, age, the square of 

age, and migration status. Demographic measures include birthplace, race, gender, marital 

status, and the presence of children.  

 We use data from the 1990 to 2009 NAWS. To be included in our sample, respondents 

must work in crop agriculture, which can include nurseries. Livestock workers; workers in the 

U.S. on temporary H-2A visas; contractors, employers, or family; workers in certain types of 

packing or canning establishments, and people who have not worked a minimum number of 

hours and days for the same employer are excluded.14 Typically our annual samples contain 

1,900 to 2,600 respondents. From 2000 to 2005, the number of respondents increases to 

approximately 3,000 respondents. NAWS strongly recommends that multiple years be pooled 

to generate estimates. Because of this, we estimate our wage gaps by using a three-year moving 

average, i.e., we pool three consecutive years of data. Doing so creates samples that are typically 

around 6,500 respondents. In the few years where we have over 3,000 respondents, the pooling 

yields just over 10,000 respondents.  

 Table 1 reports unadjusted wage gaps for the entire sample and by gender. Overall, the 

unadjusted wage gap starts at 8.0 percent in 1990-92 and ends at 15.2 percent in 2007-09. Several 

distinct sub-periods exist, and their timing seems to coincide with the major immigration policy 

changes that occurred from 1990 to 2009 and described in Section II.  

After starting at 8.0 percent in 1990, the wage gap narrows to 3.4 percent in 1992-94. This 

is consistent with our predicted impact of IRCA on relative wages. The gap then widens to 8.6 

percent in 1995-97. It continues to expand to 9.9 percent in 1999-01, and further expands to 14.6 

percent in 2002-04. From 2002-04 to 2007-09, the wage gap stabilizes and remains in the 13.1 to 
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15.2 percent range. This seems consistent with our prediction that the wage gap would expand 

due to NAFTA, the Mexican economic crisis, IIRIRA, the Patriot Act, and immigration policy 

changes that occurred throughout the decade.  

The unadjusted wage gaps for men and women exhibit a twisting pattern. Compared to 

men, the unadjusted gap among women was slightly larger or the same until 1993-95, after 

which it was slightly below or the same as the gap among men. Beginning in 1999-2001, the gap 

among women was consistently smaller than among men. 

 

Before using a Juhn, Murphy and Pierce (1991) wage decomposition to formally assess 

the link between changes in policy and changes in the wage gap, we first use the Oaxaca-

Blinder decomposition method (1973) to examine in a given year the ability of measurable 

differences between documented and undocumented workers in demographic and worker 

characteristics to explain the wage gap. For example, how much does the fact that 

undocumented workers possess lower average worker characteristics (e.g., job tenure) than 

documented workers explain the wage gap? We label these differences in observed 

demographic backgrounds (e.g., race) and worker characteristics (e.g., job tenure) as “measured 

quantities.” 

 A portion of the wage gap in a given year might also be attributed to unmeasured 

factors specific to an immigrant’s legal status. These unmeasured factors are labeled “residual 

quantities.” This measure captures how undocumented workers rank in the documented wage 

distribution after controlling for measured characteristics, such as job tenure. Examples of 

“residual quantities” could be unmeasured worker characteristics, such as the quality of 
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networks that help workers find jobs. Residual quantities also capture the impact of 

immigration and social policy on employers’ attitudes about the hiring of undocumented 

workers and their labor market options.  

V. Level Decomposition of Documented-Undocumented Wage Gaps 
 
To identify the structure and key predictors of the wage gap between documented and 

undocumented workers, we utilize decomposition techniques that break the wage gap into two 

components. The first approach used in Oaxaca (1973) and many other studies combines log 

wage function estimates for both documented and undocumented workers. By standardizing 

the error term, Equation (1) can be rewritten as 

2)     𝑦𝑖𝑡 = 𝑋𝑖𝑡𝛽𝑖𝑡 +  𝜎𝑖𝑡𝜀𝑖𝑡, 

where ɛ it is distributed normally with mean zero and variance one for all t. The documented-

undocumented gap can be described as follows: 

3)   𝑦𝐷𝑡 − 𝑦𝑈𝑡 = (𝑋𝐷𝑡𝛽𝐷𝑡 −  𝑋𝑈𝑡𝛽𝑈𝑡) + (𝜎𝐷𝑡𝜀𝐷𝑡 −  𝜎𝑈𝑡𝜀𝑈𝑡). 

It is important to note that if the regressions are evaluated at the means of the log-wage 

distributions the last term becomes zero. Adding and subtracting XUtβDt and σDtɛUt to obtain 

worker attributes in terms of “documented prices” gives 

4) 𝑦𝐷𝑡 − 𝑦𝑈𝑡 = (𝑋𝐷𝑡 − 𝑋𝑈𝑡)𝛽𝐷𝑡 + 𝑋𝑈𝑡(𝛽𝐷𝑡 −  𝛽𝑈𝑡) +  𝜎𝐷𝑡(𝜀𝐷𝑡 − 𝜀𝑈𝑡) + (𝜎𝐷𝑡 −  𝜎𝑈𝑡)𝜀𝑈𝑡 . 

The left-hand side of the equation is the total log-wage gap. On the right-hand side, the 

first term is the explained gap (the portion explained by differences in measured characteristics) 

and the second term is the residual gap (the portion attributed to differences in rates of 

compensation to the characteristics). The remaining two terms are generally ignored, as the 
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decomposition is usually done at the means; otherwise, the sum of the last three terms is 

considered the residual gap. 

 Another approach uses only the coefficients and standard deviation from the 

documented worker regression (Rodgers, Rodgers and Zveglich 1997, Juhn, Murphy and Pierce 

1991). An argument for using documented worker coefficients is that they more accurately 

reflect competitive returns to measured characteristics than do undocumented coefficients. The 

gap can be specified as 

5)    𝑦𝐷𝑡 − 𝑦𝑈𝑡 = (𝑋𝐷𝑡 − 𝑋𝑈𝑡)𝛽𝐷𝑡 + 𝜎𝐷𝑡(𝜀𝐷𝑡 − 𝜀𝑈𝑡), 

where 

6)      𝜃𝑖𝑡 = 𝑦𝑖𝑡− 𝑋𝑖𝑡𝛽𝐷𝑡
𝜎𝐷𝑡

. 

The standardized residual for documented workers, 𝜃𝐷𝑡, equals ɛDt. The standardized 

residual for undocumented workers, 𝜃𝑈𝑡, is based on the documented coefficients and standard 

deviation (“documented prices”). The Xit matrix contains the same set of observed 

characteristics as those specified for Equation (1).  

Similar to the previous exposition, the left-hand side of the equation measures the total 

gap and the first term on the right-hand side is the explained gap. However, the residual gap is 

now a function of residual prices and the error terms alone. When evaluated at the means, the 

residual gap is based on the level of male residual earnings inequality (σDt) and the mean 

undocumented worker’s position in the documented residual wage distribution 𝜃𝑈𝑡. While 

equations (4) and (5) differ in their interpretation of the residual, they yield the same measures 

for the total, predicted, and residual gaps. 
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Table 2 presents the level decomposition results for wage gaps evaluated at the sample 

means for all variables. The results are presented as documented-undocumented wage gaps 

measured in log points. The table’s entries indicate that measured differences in the 

characteristics of documented and undocumented workers explain 19.1 percent of the wage gap 

in 1990-92, but over 88 percent in all other years. The primary contributors are worker 

characteristics such as job tenure, English speaking ability, years of schooling and age. On 

average, documented workers have higher job tenure, better English speaking ability, higher 

years of schooling, and are older.  

As shown earlier, between 1990-92 and 1992-94, the wage gap fell from 8.0 percent to 3.4 

percent. Based on the decomposition’s components, the narrowing is largely due to a decline in 

the residual gap (falling from 6.4% to -0.33%). This means that there are some unmeasured 

differences between documented and undocumented workers that initially contributed a 6.4 

percent wage gap, but those differences vanished.  

From 1992-94 to 2007-09, the wage gap’s expansion is due to measured differences in 

worker characteristics: the residual gap basically remains zero. The table also reveals that 

differences in worker characteristics initially predict a 4.9 percent wage gap, but this jumps to a 

13.7 percent wage gap. Job tenure matters in every year, contributing 2.4 to 4.7 percentage 

points of the wage gap. The contribution of English ability to the wage gap rises from 1.7 to 5.3 

percentage points from in 1992-94 to 2002-04. We also see a growth in the contribution of 

reading ability, years of schooling, and age. In the 2007-09 cross section, each contributes 1.5 to 

2.3 percentage points. 
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VI. Trend Decomposition of the Documented-Undocumented Wage Gap 

Results from the level decompositions indicate that large portions of the overall wage 

gap between documented and undocumented workers are explained by measured differences 

in worker characteristics. The trend decomposition in this section provides a detailed 

description of the sources of the wage gap’s changes. The decomposition allows us to  assess 

whether the timing of the policy changes explain changes in the wage gap. We are also able to 

identify the mechanism (e.g., measured differences) through which policy changes narrowed or 

widened the wage gap.   

The approach continues from Equation (5). Let Δ denote the documented-

undocumented difference within a year for the particular variable that follows. Thus, Equation 

(5) can be rewritten as  

7)     ∆𝑦𝑡 = ∆𝑋𝑡𝛽𝐷𝑡 +  𝜎𝐷𝑡∆𝜃𝑡, 

Using Equation (7), the wage gap’s rate of change between any two years, t and s, becomes 

  8)    ∆𝑦𝑡 −  ∆𝑦𝑠 = (∆𝑋𝑡𝛽𝐷𝑡 −  ∆𝑋𝑠𝛽𝐷𝑠) + (𝜎𝐷𝑡∆𝜃𝑡 −  𝜎𝐷𝑠∆𝜃𝑠), 

Choosing a year (s) as the as the benchmark for prices by adding and subtracting ∆𝑋𝑡𝛽𝐷𝑠 and 

𝜎𝐷𝑠∆𝜃𝑡 yields 

  9) ∆𝑦𝑡 −  ∆𝑦𝑠 = (∆𝑋𝑡 −  ∆𝑋𝑠)𝛽𝐷𝑠 + ∆𝑋𝑡(𝛽𝐷𝑡 − 𝛽𝐷𝑠) + 𝜎𝐷𝑠(∆𝜃𝑡 −  ∆𝜃𝑠) + (𝜎𝐷𝑡 − 𝜎𝐷𝑠)∆𝜃𝑡), 

which decomposes the trend into four components. The first term on the right-hand side of 

Equation (9), which we label measured quantities, captures changes in measured legal status-

specific factors, holding prices fixed. The second term, measured prices, captures changes in the 

economic returns to these factors. The third term, called residual quantities, captures changes in 

the location of undocumented workers in the documented workers’ residual wage distribution, 
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due to changes in unmeasured legal-status specific factors. The final term on the right-hand side 

is labeled residual prices. This term measures changes in residual documented wage inequality, 

or the wage penalty for having a position below the mean in the documented wage residual 

wage distribution. The legal-status specific terms (first and third) illustrate changes in the 

percentile ranking of undocumented workers in the documented wage distribution, and the 

wage-structure terms (second and fourth) capture changes in the shape of the documented 

wage distribution.15 

Having described the trend decomposition terms, we now hypothesize how each policy 

would change the wage gap. Table 3 summarizes the policy changes and their expected impacts 

on each of the four components. A “+” indicates an expansion in the wage gap. A “-“indicates a 

narrowing in the wage gap. An empty cell indicates that there is not an expected impact. 

Sub period 1: 1990-92 to 1992-94 

As noted, the literature indicates that in nonfarm sectors legalized workers gained a 

wage advantage after IRCA’s amnesty took effect and that hiring shifted toward contractors. 

IRCA also legalized over a million people who had worked in agriculture. If those newly 

documented workers entered or remained in the agriculture sector, the average measured 

quantities of documented workers would decline. We speculate that could still be a factor in the 

early 1990s, which would result in a negative sign for measured quantities. However, IRCA 

generated chain migration, which led to an increase in the supply of undocumented workers 

that if large enough, would lead to declining average measured quantities of undocumented 

workers. On net, the sign on measured quantities could either be positive or negative. 
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If IRCA’s employer sanctions and enforcement deterred hiring of undocumented 

workers (a phenomenon that would be somewhat diminished by the ending of unannounced 

searches in the field under the law), demand would shift toward documented workers, this 

would be represented as positive signs on measured prices and residual quantities, or a 

widening gap. 

Sub-period 2: 1992-94 to 1995-97 

Following NAFTA and the 1994 peso crisis, we expect measured quantities and residual 

quantities to increase. The influx of newer undocumented immigrants would lower the 

observable and unobservable characteristics of undocumented workers. Compounding this 

effect would be 1996 changes in immigration and social policy that affected immigrants, the 

influence of which would just be beginning at the close of this period. The passage of IIRIRA 

strengthened in immigration and set the stage for greater local enforcement, which might be 

expected to reduce the demand for undocumented workers, leading to positive signs on 

measured prices and residual quantities. In 1996 also, the availability of government-funded 

social supports and legal services representation was restricted for immigrants.  

Together these changes would potentially make workers more likely to accept lower 

wages and less favorable working conditions because fewer alternatives exist, and less likely to 

seek redress if employers fail to comply with the law. This would be associated with a positive 

sign on the residual quantities term because undocumented workers are moving to lower 

percentiles of the residual wage distribution of documented workers. If the changes also 

impacted legal immigrants, we might see a positive effect on the residual prices term. An 
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increase in overall inequality would hurt undocumented workers because they are at the lower 

rungs of an expanding residual wage distribution. 

Sub-period 3: 1995-97 to 1999-01 

The effect of the previous period’s policy changes may linger and continue to show up 

as increases in measured prices and residual quantities. Because H-2A workers may be 

substitutes for undocumented workers, the increased number of workers brought in under H-

2A could have an influence associated with a positive sign on the measured prices term. We 

suspect that if present in our data, the effect will be small because even after tripling to 30,000, 

the number of H-2A workers represents a small fraction of the total labor force. 

During this period, the 1990s economic expansion gathered momentum and peaked in 

2001. This likely resulted in a negative sign on the residual quantities term. The labor market’s 

tightening created more competition for workers, providing undocumented workers with more 

opportunity. This improved their position in the residual wage distribution of documented 

workers. If all farmworkers did better during the economic expansion, and if undocumented 

workers tended to lie in the lower segment of the wage distribution, the residual prices term 

should have a negative sign. 

Sub-period 4: 1999-2001 to 2002-04 

After September 11, 2001, policy changes began to direct additional resources toward 

border control and enforcement.  Although the intent was to control terrorism, the response to 

the 9-11 terrorist attacks created a hostile climate for immigrants.  The policy changes acted as a 

tax on hiring undocumented workers. We expect a positive sign on measured prices. The mild 
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recession from March 2001 to November 2001 would generate a positive sign on the residual 

quantities and residual prices by the same logic as when the economy is strong. 

Sub-period 5: 2002-04 to 2007-09 
 

For this period, we expect a positive sign on measured prices as post 9-11 policies were 

still in effect, and some additional legislation was implemented in 2004 and 2006. In 2004, 

migration’s trend reversed so that by 2009, fewer Mexican workers were arriving each year than 

in 2000. This diminished supply means those undocumented workers who remained in farm 

work had higher levels of job tenure than in earlier periods. This dynamic would be associated 

with a negative sign on measured quantities and residual quantities. In 2004, hiring picked up 

in several occupations in which undocumented workers are overrepresented including 

construction. As competition for workers increased, employers might have avoided 

undocumented workers less. This would be consistent with a negative sign on residual 

quantities and residual prices. 

The “Great Recession” would likely have a small effect as it occurred in the last part of 

this period, but any influence would be seen as positive signs for the residual quantities and 

residual price terms. The impact of the change in H-2A visas from 2006 to 2009 also would 

likely not appear given the small share of the labor force they represent; however, if there is an 

effect, it would emerge as a positive sign on measured prices.  

 We parse the 18-year period (1990-92 to 2007-2009) into five sub-periods and present in 

Table 4 the trend decompositions results for 1990-92 to 1992-94, 1992-94 to 1995-97, 1995-97 to 

1999-01, 1999-2001 to 2002-04, and 2002-04 to 2007-09. Negative entries indicate a narrowing in 

the log wage gap over the particular period. Positive entries indicate a widening in the gap. The 
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table also reports the components that are labeled as change in measured quantities, measured 

prices, residual quantities, and residual prices. These entries must sum to the total change for 

each period. It is important to note that some components work in opposite direction, thus it is 

possible for the change in one component to offset and possibly outweigh the contribution of 

other components. 

 Over the 18-year period, the wage gap expands at an average annual rate of 0.672 

percent. The growth was largely due to changes in measured prices (especially migration, 

reading and age), leading to an average annual increase of 0.662 percentage points. This is 

consistent with our hypotheses listed in Table 3 that the measured prices term should have a 

positive sign. Changes in measured quantities (especially job tenure, English speaking, years of 

schooling, and reading) also contributed an average annual increase of 0.119 percentage points. 

Based on our hypotheses, the positive contribution of measured quantities to the wage gap’s 

expansion is due to NAFTA, the peso crisis, and chain migration having greater impacts than 

IRCA’s lingering effects and the reversal of migration patterns. The wage gap’s growth would 

have been larger, but changes in residual prices favored undocumented workers.  

During the first sub-period (1990-92 to 1992-94), the wage gap narrowed  on average by 

2.47 percentage points. The narrowing comes solely from undocumented gains in residual 

quantities and prices. Over this three-year period, undocumented workers improved their 

position in the documented worker residual wage distribution, moving from the 42nd to 50th 

percentile. They also benefitted from a narrowing in residual wage inequality. The 90-10 spread 

narrowed by 10 percent, with virtually all of the narrowing occuring between the 90th percentile 

and median. The components that led to the wage gap’s convergence are not consistent with 
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our expectations that residual quantities should have a positive sign. Table 4 reveals that 

changes in measured quantities have the predicted positive sign (0.844). The narrowing that we 

predicted shows up in the residual quantities term, which could be due to our improved 

networking explanation. 

In all sub-periods after 1992, documented workers experienced relative wage gains. 

From 1992-94 to 1995-97, the wage gap grew at an average annual rate of 1.75 percentage points. 

The sources of the gap’s expansion are changes in measured prices (0.249), measured quantities 

(1.25), and residual quantities (0.259). The positive sign for both measured quantities and 

residual quantities is consistent with our hypotheses that NAFTA, cutbacks in social programs 

and Legal Services to immigrants, and the implementation of IIRIRA adversely impacted 

undocumented workers.  

From 1995-97 to 1999-01, the wage gap’s growth slowed to an average annual rate of 

0.461 percent. The increase is due to a decline in the position of undocumented workers in the 

documented worker wage distribution (0.643). The retrenchment in social programs and Legal 

Services acted through both the residual quantity  and price terms to disadvantage 

undocumented workers, offsetting the positive impact of the 1990s boom. It is important to note 

that the gap’s expansion would have been larger, but changes in measured quantities moved in 

a direction that favored undcoumented workers (race and education offset job tenure’s 

expansionary pressures). The residual prices term is small and not precisely estimated. A 

positive sign for measured prices due to the implementation of IRRIRA and H-2A is not 

observed. 
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From 1999-01 to 2002-04, the wage gap’s growth accelerated, growing at 1.29 percent per 

year due to observable increases in measured prices (1.18). As noted, following September 11, 

2001 a series of immigration control and work status verification initiatives created a more 

negative climate for immigrants that may have disadvantaged undocumented workers through 

measured prices. These policies appear to also have changed the relative composition of the two 

groups, given the positive sign on measured quantities (0.524). The residual quantity term has 

an unexpected negative sign, indicating that the wage gap’s growth would have been larger if 

undocumented workers had not improved their relative position in the documented residual 

wage distribution (-0.46). We had predicted that the mild recession from March to November 

2001 would have been associated with a positive sign because weaker economic conditions 

make undocumented workers more vulnerable. Another factor must have offset this. 

From 2002-04 to 2007-09, a period in which inflows from Mexico to the U.S. began to 

diminish, the wage gap continued to expand but at a slower rate of 0.203 percent per year (the 

expansion was measured with little precision). The expansion was solely due to changes in 

measured prices (0.607), which is measured with precision. We attribute this to the harshness of 

Post 9-11 policies and less to the preference for H2-A farmworkers. If the “Great Recession” had 

an impact it would have been through the residual prices term; however, the evidence suggest 

that it explains little of the wage gap’s expansion.  

Similar to previous sub-periods, the gap would have been larger if changes in measured 

quantities and residual quantities had not helped undocumented workers. Here a reverse in 

migration patterns around 2004 could have diminished the presence of newcomers in the 

undocumented population. In fact during this period, there was a 36 percent increase in job 
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tenure for undocumented workers and only a 16 percent increase for documented workers, 

whose tenure grew much more quickly in the prior period. 

During this period, the steady attention to immigration control continued with 

legislation in 2004 and 2006 already described, and arrivals of undocumented Mexican workers 

dropped. Thus just as migration slowed, immigration control policy increased the potential risk 

of seeking other jobs or moving around. Both trends could have contributed to the settling of 

workers and the lengthening of job tenure. The diminished arrival of new workers may also 

partially explain (along with a strong economy) the doubling in number of H-2A visas from 

between 2005 and 2008. However, if the shift toward H-2A was an attempt to avoid hiring 

undocumented workers then it should be reflective of a climate that could harm undocumented 

wages. The “Great Recession” occurred just as H-2A demand began to drop off, and might have 

been expected to increase the gap as employers had greater choice of employees. 

 To summarize, many but not all of the trend decompositions are consistent with our 

predictions of the sources of the wage gap’s change. Policies that shifted labor demand away 

from undocumented workers as measured by “measured prices” are the primary factors that 

led to the wage gap’s growth after 1994.  

 

VIII. Discussion and Conclusions  
 

Since the 1986 Immigration and Control Act (IRCA), a number of policy changes directly 

affected the supply and demand for undocumented workers, while changes in the 

macroeconomy affected the farm industry and broader economy. This study estimates the 
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impact of these policies on the wage gap between undocumented and documented 

farmworkers. Our predictions were that an increase in the relative supply of documented 

workers would diminish the gap while an increase in the supply of undocumented workers 

might narrow it. We also expected policies that increased the risk or cost of hiring 

undocumented workers – or that increased the risk of job search for undocumented workers or 

lowered their reservation wage by diminishing other options – would widen the wage gap.  

To test these hypotheses, we use 1990 to 2009 micro data from the National Agricultural 

Workers Surveys (NAWS) to estimate the unadjusted wage gap between undocumented and 

documented workers and then, in each three-year period, to decompose the wage gap into 

portions that reflect measured differences and a residual typically attributed to excluded 

characteristics and labor market discrimination. Third, we decompose the wage gap’s change 

across time into portions of measured and unmeasured factors according to legal status and 

economic returns to skills that contributed to changes in the wage gap. In addition, we perform 

our analysis for men and women. 

The initial decline in the unadjusted wage gap from 8.0 to 3.4 percent between 1990-92 

and 1992-94 was consistent with our predicted impact of IRCA on relative wages (but 

inconsistent with some prior research). The subsequent overall increase of the gap to 14.6 

percent by 2002-2004 was consistent with our prediction that the wage gap would expand due 

to NAFTA, the Mexican economic crisis, IIRIRA, the Patriot Act, and immigration policy 

changes that occurred throughout the decade. The more stable levels of the gap from 2002-04 to 

2007-09 (in the 13.1 to 15.2 percent range) were less consistent with our predictions and may be 

due to changes in migration trends, the fact that employers had become accustomed to 
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undocumented workers and incorporated them into their workforces (as evidenced by growing 

job tenure and declining in-country migration levels), increasing social networks and 

knowledge of undocumented workers. Undocumented men appear to have born a larger wage 

penalty than undocumented women. 

The decomposition indicated far more of the wage gap over time, aside from in 1990-

1992 when less than a fifth of the gap was explained, was explained by measured characteristics 

than indicated in prior surveys. The unexplained portion basically fell to zero in 1992-1994 and 

1995-1997 but reemerged in 1999-2001 and 2002-2004. Characteristics important in explaining 

wage differentials included job tenure and English language ability; the relative importance of 

different education and English ability variables varied slightly by worker subgroup.  

Many of the trend decompositions support our predictions of the sources of the wage 

gap’s change, with the notable exception of the first period (1990-92 to 1992-94), when the 

significant positive increase in measured quantities was overwhelmed by significant decline in 

both residual quantities and prices. The significant positive coefficients on both measured 

quantities (p<.10) and prices (p<.05) in the period that included NAFTA, the peso devaluation, 

and the passage of IIRIRA and significant increases in residual prices in the two latter periods 

(p<.05) were also predicted.  

Overall, policies that shifted employer demand away  from undocumented workers as 

measured by changes in measured prices are the primary factors that led to the wage gap’s 

growth after 1994. The only period in which the change in the wage gap from the prior period 

was not significant was from 2002-04 to 2007-09; here the significant negative coefficient on 

measured quantities counterbalanced the increase due to measured prices. This was also a 
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period with conflicting economic trends, a continuing leveling off in new undocumented 

worker arrivals, and growing efforts to enforce immigration law.  

These findings clearly show that policy does matter for legal status differences across 

workers within the relatively narrow wage range and relatively homogenous agricultural 

workforce. Dramatic adjustments followed as IRCA’s new policy framework was implemented. 

IRCA changed the nature of hiring in the industry, and afterwards wage differences grew 

according to legal status even if this change was partially explained by measured 

characteristics. A closer look at these trends using the Juhn Murphy Pierce decomposition 

revealed that in fact returns to these characteristics that differed according to legal status were 

more important, indicating that particularly in periods of the greatest change in immigration 

policy, undocumented workers are not compensated as well as their documented counterparts 

for the same work, although a strong economy and possibly a shrinking group of new 

undocumented entrants may partially offset this.  

Some of the intriguing questions in these data that bear further exploration are the role 

of occupation (or task) and subsector (or crop) in differences, the separation of wage trends by 

gender after 2000 such that wage gaps persisted for undocumented men more than 

undocumented women relative to documented workers, the separation of wage trends by 

gender after 2000 such that wage gaps persisted for undocumented men more than 

undocumented women relative to documented workers, and the role of unmeasured 

characteristics such as worker networks, employer preferences and atittudes toward different 

types of immigrant workers, and workers strategies for minimizing risks associated with being 

undocumented. In addition, further research could explore reasons for differential returns to 
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worker characteristics and variation in these returns across settings, agricultural subsector, and 

occupation. 
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Table 1: Authorized-Unauthorized Log Earnings Gaps, 1990 to 2009 
(Log Points) 

Year 
All 

Respondents Men Women 
1990-92 0.080 0.074 0.115 
1991-93 0.057 0.063 0.062 
1992-94 0.034 0.035 0.064 
1993-95 0.044 0.054 0.028 
1994-96 0.063 0.069 0.069 
1995-97 0.086 0.096 0.071 
1996-98 0.091 0.096 0.090 
1997-99 0.091 0.098 0.075 
1998-00 0.092 0.098 0.084 
1999-01 0.099 0.104 0.097 
2000-02 0.120 0.129 0.112 
2001-03 0.135 0.147 0.116 
2002-04 0.146 0.156 0.127 
2003-05 0.134 0.144 0.117 
2004-06 0.139 0.149 0.122 
2005-07 0.135 0.148 0.100 
2006-08 0.160 0.167 0.134 
2007-09 0.152 0.160 0.125 
Notes: The entries represent the log hourly wage gap between 
documented and undocumented farmworkers in the National 
Agricultural Worker Survey (NAWS). Each row corresponds to the 
log hourly wage gap based on the pooling of three consecutive 
years. This moving average approach, which reduces the year-to-
year variation, is done because NAWS strongly recommends that 
single year are not used to generate estimates. To be included in 
our earnings sample, respondents must work in crop agriculture, 
which can include nurseries. Livestock workers; workers in the 
U.S. on temporary H-2A visas; contractors, employers, or family; 
workers in certain types of packing or canning establishments, and 
people who have not worked a minimum number of hours and 
days for the same employer are excluded. Typically our annual 
samples contain 1,900 to 2,600 respondents.   The legal status 
variable is use to identify whether a respondent is “Documented”: 
U.S. citizen, possess a green card, or has some other work 
authorization, or “Undocumented:” unauthorized. 
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Table 2: Level Decomposition of Earnings Gaps, 1990 to 2009, Selected Cross Sections 
(Log Points) 

Panel A: All Levels 1990-92 1992-94 1995-97 1999-01 2002-04 2007-09 
Total Wage Gap 0.0796 0.0338 0.0862 0.0993 0.1456 0.1525 
Explained Gap 0.0152 0.0371 0.0964 0.0869 0.1318 0.1485 
Due to Demographics -0.0094 -0.0118 -0.0016 -0.0233 -0.0312 0.0117 
Birthplace -0.0114 -0.0137 -0.0032 -0.0204 -0.0330 0.0131 
Race -0.0071 -0.0001 0.0013 -0.0062 -0.0025 -0.0069 
Gender -0.0029 -0.0050 -0.0108 -0.0053 -0.0072 -0.0013 
Marital  Status -0.0003 0.0021 0.0078 0.0060 0.0082 0.0043 
Presence of Children 0.0123 0.0049 0.0032 0.0027 0.0032 0.0026 
Due to Worker Characteristics 0.0246 0.0489 0.0981 0.1102 0.1630 0.1369 
Migration -0.0056 -0.0125 0.0156 0.0127 0.0110 0.0073 
Job Tenure 0.0193 0.0243 0.0345 0.0394 0.0467 0.0474 
English Ability 0.0038 0.0174 0.0265 0.0276 0.0534 0.0230 
Reading Ability 0.0051 0.0058 -0.0073 0.0075 0.0101 0.0230 
Years of Schooling 0.0062 0.0072 0.0138 0.0090 0.0226 0.0215 
Age  -0.0043 0.0067 0.0149 0.0140 0.0193 0.0147 
Residual Gap 0.0644 -0.0033 -0.0102 0.0123 0.0138 0.0039 
% Explained 19.1% 109.7% 111.9% 87.6% 90.5% 97.4% 
Notes:  The decompositions are constructed using Equation (5). The data come from the 
NAWS. To be included in our earnings sample, respondents must work in crop agriculture, 
which can include nurseries. Livestock workers; workers in the U.S. on temporary H-2A 
visas; contractors, employers, or family; workers in certain types of packing or canning 
establishments, and people who have not worked a minimum number of hours and days for 
the same employer are excluded. Typically our annual samples contain 1,900 to 2,600 
respondents.  Three years are pooled to meet the requirements that NAWS explicitly request 
that at least two years of data are pooled to generate estimates.  Total wage gap:  the 
difference in mean wages of documented and undocumented respondents.  Explained Gap: 
Predicted gap due to legal status differences in demographic and worker characteristics.  Due 
to Demographics: Sum of entries for birthplace, race, gender marital status and presence of 
children. Due to Worker Characteristics: Sum of entries for Migration, Job Tenure, English 
and Reading Ability, years of schooling, and age. “% Explained”: The ratio of the explained 
wage gap and total wage gap multiplied by 100.   
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Table 2 cont.: Level Decomposition of Earnings Gaps, 1990 to 2009, Selected Cross Sections 
(Log Points)  

Panel B: Men 1990-92 1992-94 1995-97 1999-01 2002-04 2007-09 
Total Earnings Gap 0.0743 0.0348 0.0956 0.1042 0.1559 0.1601 
Explained 0.0134 0.0461 0.1121 0.0906 0.1501 0.1711 
Demographics -0.0051 -0.0013 0.0132 -0.0232 -0.0260 0.0177 
Birthplace -0.0125 -0.0101 -0.0031 -0.0249 -0.0332 0.0099 
Race -0.0060 0.0016 0.0013 -0.0110 -0.0080 -0.0039 
Marital  Status -0.0005 0.0020 0.0131 0.0079 0.0095 0.0067 
Children 0.0139 0.0051 0.0019 0.0048 0.0057 0.0050 
Worker Characteristics 0.0185 0.0474 0.0989 0.1138 0.1761 0.1533 
Migration -0.0057 -0.0146 0.0131 0.0121 0.0088 0.0096 
Job Tenure 0.0189 0.0216 0.0355 0.0411 0.0487 0.0475 
English Ability 0.0073 0.0119 0.0325 0.0340 0.0650 0.0314 
Reading Ability 0.0042 0.0140 -0.0045 0.0054 0.0120 0.0243 
Years of Schooling 0.0031 0.0057 0.0080 0.0070 0.0184 0.0215 
Age  -0.0093 0.0088 0.0142 0.0142 0.0232 0.0192 
Residual 0.0609 -0.0113 -0.0166 0.0136 0.0058 -0.0110 
% Explained 18.0% 132.5% 117.3% 87.0% 96.3% 106.9% 
Notes:  The decompositions are constructed using Equation (5). The data come from the 
NAWS. To be included in our earnings sample, respondents must work in crop 
agriculture, which can include nurseries. Livestock workers; workers in the U.S. on 
temporary H-2A visas; contractors, employers, or family; workers in certain types of 
packing or canning establishments, and people who have not worked a minimum 
number of hours and days for the same employer are excluded. Typically our annual 
samples contain 1,900 to 2,600 respondents.  Three years are pooled to meet the 
requirements that NAWS explicitly request that at least two years of data are pooled to 
generate estimates. Total wage gap:  the difference in mean wages of documented and 
undocumented respondents.  Explained Gap: Predicted gap due to legal status 
differences in demographic and worker characteristics.  Due to Demographics: Sum of 
entries for birthplace, race, gender marital status and presence of children. Due to 
Worker Characteristics: Sum of entries for Migration, Job Tenure, English and Reading 
Ability, years of schooling, and age. “% Explained”: The ratio of the explained wage 
gap and total wage gap multiplied by 100.   
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Table 3: Predicted Signs for Trend Decomposition Terms 
 Measured Factors Residual Factors 
Sub-Period and Policies Quantities Prices Quantities Prices 
1990-92 to 1992-94 
IRCA (lingering effects) +/- + +  
Improved Networking   - - 
Chain Migration +    
1992-94 to 1995-97 
NAFTA/Peso Crisis +  +  
Improved Networking   - - 
IIRIRA   + +  
Social Programs & Legal 
Services 

  + + 

1995-97 to 1999-01 
IRRIRA  +  +  
Improved Networking   - - 
Social Programs & Legal 
Services 

 
 + + 

H-2A   + (slight)   
1990s Economic Boom   -  - 
1999-2001 to 2002-04 
Post-9/11 Policies  + + + 
Improved Networking   - - 
3/11 to 11/11 Recession   + (slight) + (slight) 
2002-04 to 2007-09 
Post-9/11 Policies   +   
Migration Trend Reversal  -  -  
Improved Networking   - - 
H-2A  + (slight)   
The “Great Recession”   + + 
Notes: The table entries provide the predicted impact that a policy in a specific time period has on 
the wage gap. A “+” indicates an expansion in the gap. A “-“indicates a narrowing in the wage 
gap. The terms are defined as follows. Measured Quantities: capture changes in measured legal 
status-specific factors, holding prices fixed. Measured Prices: capture changes in the economic 
returns to these factors. Residual Quantities: capture changes in the location of undocumented 
workers in the documented workers residual wage distribution, due to changes in unmeasured 
legal-status specific factors. Residual Prices: measures changes in residual documented wage 
inequality, the wage penalty for having a position below the mean in the documented wage 
residual wage distribution. The legal-status specific terms (first and third) illustrate changes in the 
percentile ranking of undocumented workers in the documented wage distribution, and the wage-
structure terms (second and fourth) capture changes in the shape of the documented wage 
distribution.  
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Table 4: Rates of Change in Authorized-Unauthorized Earnings Gaps, 1990 to 2009 
Panel A: All Respondents 

Gap 
1990-92 to 

2007-09 
1990-92 to 

1992-94 
1992-94 to 

1995-97 
1995-97 to 

1999-01 
1999-2001 
to 2002-04 

2002-04 to 
2007-09 

Total Change 0.672a -2.470a 1.750a 0.461b 1.290a 0.203 
Δ in Measured Quantities 0.119a 0.844a 0.249c -0.147 0.524a -0.192b 

Birthplace -0.053a -0.515a 0.093a -0.037b -0.162a 0.032b 

Race -0.037c 0.103 0.188a -0.345a 0.079c 0.079a 

Gender 0.029a -0.161b -0.087b 0.062b 0.051 0.091a 

Marriage -0.019b -0.059 0.051b 0.041b -0.121a -0.040a 

Presence of Kids -0.009b 0.028a 0.020a 0.014a -0.053a -0.024a 

Migration -0.020c 0.370a -0.030c -0.066a 0.024 -0.083a 

Job Tenure 0.144a 0.284a 0.018 0.263a 0.215a -0.037 
English Speaking 0.090a 0.525a -0.058 0.037 0.308a -0.052b 

Reading 0.023a 0.122a -0.002 0.020b 0.056a -0.010c 

Years of Schooling 0.048a 0.258a -0.039 -0.114a 0.338a -0.007 
Age -0.078a -0.109b 0.096a -0.022 -0.211a -0.142a 

Δ in Measured Prices 0.662a 0.799 1.250b -0.018 1.180b 0.607b 

Birthplace 0.010 0.477 0.413 -0.403 -0.675c 0.919a 

Race 0.003 0.289b -0.073 0.084c 0.058 -0.178a 

Gender -0.017b 0.014 -0.026 0.058c -0.180a 0.049c 

Marriage 0.039a 0.147 0.147c -0.103c 0.226a -0.066 
Presence of Kids -0.020 -0.471a -0.141b 0.053 0.024 0.023 
Migration 0.124a -0.513b 0.811a 0.007 0.090 -0.057 
Job Tenure 0.046a -0.043 0.350a -0.153c 0.143 0.015 
English Speaking 0.064 -0.093 0.453 0.053 0.551 -0.701a 

Reading 0.206a 0.203 -0.879c 0.462 0.323 0.549c 

Years of Schooling 0.051a -0.047 0.205b -0.102 0.261a -0.049 
Age 0.157a 0.837b -0.011 0.027 0.359b 0.103 
Δ in Residual Quantities -0.081 -3.440a 0.259 0.643 -0.460 -0.217 
Δ in Residual Prices -0.029c -0.677a -0.010 -0.018 0.050 0.005 
Notes: Tables represent average annual rates of change. For each group, we construct the decomposition using 
Equation (9) for the years from 1990 to 2009, which provides 18 observations for each term in the equation. 
The rates of change are regressed on a linear spline with break points in 1992-94, 1995-97, 1999-01, 2002-04. 
The entries are the coefficients on the time trend variables. A positive sign indicates the gap has become 
larger. A negative sign indicates that the gap has gotten smaller. An “a” denotes statistical significance at the 
1% level. A “b” denotes statistical significance at the 5% level. A “c” denotes statistical significance at the 10% 
level. 
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Table 4 cont.: Rates of Change in Authorized-Unauthorized Earnings Gaps, 1990 to 2009 
Panel B: Men 

Gap 
1990-92 to 

2007-09 
1990-92 to 

1994-92 
1992-94 to 

1995-97 
1995-97 to 

1999-01 
1999-2001 
to 2002-04 

2002-04 to 
2007-09 

Total Change 0.721a -2.060a 1.840a 0.394c 1.510a 0.127 
Δ in Measured Quantities 0.130a 1.050a 0.249c -0.055 0.458a -0.252a 

Birthplace -0.078a -0.560a 0.110a -0.081a -0.188a 0.008 
Race -0.064a 0.058 0.157b -0.412a 0.082 0.082b 

Marriage -0.026a -0.109b 0.067b 0.046b -0.162a -0.036b 

Presence of Kids -0.006 0.039a 0.016b 0.026a -0.052a -0.029a 

Migration -0.011 0.269a -0.024c -0.030a 0.019 -0.068a 

Job Tenure 0.171a 0.376a 0.006 0.346a 0.249a -0.086b 

English Speaking 0.130a 0.609a -0.059 0.100a 0.346a -0.021 
Reading 0.038a 0.181a -0.018 0.036a 0.082a 0.004 
Years of Schooling 0.056a 0.325a -0.075 -0.083b 0.311a 0.024 
Age -0.080a -0.132b 0.069c -0.003 -0.230a -0.132a 

Δ in Measured Prices 0.735a 1.010 1.310b -0.293 1.710a 0.674b 

Birthplace 0.008 0.823 0.167 -0.467 -0.441 0.861a 

Race 0.008 0.320b -0.051 0.023 -0.021 -0.011 
Marriage 0.048b 0.211 0.243c -0.180c 0.290b -0.071 
Presence of Kids -0.012 -0.562a -0.145c 0.102c -0.001 0.041 
Migration 0.127a -0.551b 0.790a 0.047 0.020 -0.002 
Job Tenure 0.041 -0.380 0.563a -0.206c 0.106 0.023 
English Speaking 0.072 -0.588 0.744c 0.031 0.703c -0.910a 

Reading 0.177b 0.577 -1.030b 0.334 0.389 0.565b 

Years of Schooling 0.055a -0.089 0.129b -0.010 0.132b 0.042 
Age 0.212a 1.250a -0.097 0.032 0.529b 0.137 
Δ in Residual Quantities -0.120 -3.450a 0.286 0.767c -0.738 -0.296 
Δ in Residual Prices -0.024 -0.682a -0.004 -0.024 0.080b 0.002 
Notes: Figures represent average annual rates of change. For each group, we construct the decomposition 
using Equation (9) for the years from 1990 to 2009. This results in 18 observations for each term in the 
equation. We then regress the rates of change on a linear spline with break points in 1992-94, 1995-97, 
1999-01, 2002-04. The entries are the coefficients on the time trend. A positive sign indicates the gap has 
become larger. A negative sign indicates that the gap has gotten smaller. An “a” denotes statistical 
significance at the 1% level. A “b” denotes statistical significance at the 5% level. A “c” denotes statistical 
significance at the 10% level. 
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ENDNOTES 

                                                      
1 http:/ / www.doleta.gov/ agworker/ naws.cfm, http:/ / www.doleta.gov/ agworker/ statmethods.cfm. The NAWS 
does not include H-2A workers (U.S. Department of Labor 2005). The sampling procedure entails identifying 80 
clusters w ithin 12 regions aggregated from 17 USDA regions, and drawing a random sample of employers based on 
public administration records such as on unemployment, pesticide registrations, and other agency records. 
Researchers gain access through employers and interview a random sample of workers in a place of their choosing 
such as their home. The survey collects data in three cycles annually to address the seasonal nature of farm work. 
Interviews are bicultural and bilingual, and while workers are reached through their employers they may be 
interviewed and paid an honorarium of $20 at a location other than work. Interviewers assure workers that they are 
not w ith an enforcement agency such as Immigration and Customs Enforcement (ICE) and that they w ill not reveal 
their answers regarding legal status to anyone. See http:/ / www.doleta.gov/ agworker/ naws.cfm. 
 
2 We also performed our analysis workers in vegetable and fruit/nut crops and those doing harvest, pre-harvest or 
post-harvest tasks (which excludes supervisors and semi-skilled workers), based on the expectation that these groups 
include a higher share of undocumented immigrants and seasonal workers, and that employment practices and thus 
institutional effects may differ for these workers. These are not reported because there were no major differences for 
these results. 
 
3 The SAW program had less stringent requirements than the broad amnesty provision for individuals in the country 
illegally for at least five years for SAW, immigrants who could show a minimum level of agricultural employment 
from 1984-86 could apply for legal status. (Martin 2009) The law also waived English-language and civics knowledge 
requirements only for SAW workers (Baker 2010). Further policy change in 1987 allowed workers w ithout records to 
come to the U.S. border to explain their farm experience, allowing over 100,000 Mexicans to obtain authorization to 
work while preparing SAW applications (Martin 2009). In total, under SAW, 1.1 million people (750,000 Mexican 
men, 135,000 Mexican women, and 200,000 from other countries) became legal U.S. immigrants, many in California. 
In July 1989, Farm Labor Survey data showed that only 1.5 million workers were on farms. IRCA also stopped 
unannounced field searches by requiring a search warrant to enter the field (Taylor and Martin 1995). See also 
Phillips and Massey (1999). 
 
4 This law amended INA to set immigration levels, allocate visas for family-sponsored immigrants, provide for 
diversity visas, allocate some employment-based visas (w ith no reference to the H-2A program), create a new 
naturalization system, and other provisions. Retrieved July 8, 2010 from http:/ / www.thomas.gov/ cgi-
bin/ bdquery/ z?d101:SN00358:@@@D&summ2=3&..  
 
5 Some restrictions on social programs were later removed: in 1997, Supplemental Security Income was restored to 
many immigrants in the country prior to 1996. In 1998, immigrants regained food stamp eligibility (Tichenor 2002). 
 
6 See http:/ / travel.state.gov/ visa/ statistics/ nivstats/ nivstats_4582.html. 
 
7 The Uniting and Strengthening America by Providing Appropriate Tools Required to Intercept and Obstruct 
Terrorism (USA PATRIOT) Act (P.L. 107–56). Retrieved July 8, 2010, from http:/ / frwebgate.access.gpo.gov/ cgi-
bin/ getdoc.cgi?dbname=107_cong_public_laws&docid=f:publ056.107.pdf.  
 
8 This act, passed in 2004 and amended in 2006, addressed intelligence and terrorism in a number of ways and 
included provisions related to border security. See http:/ / www.thomas.gov/ cgi-
bin/ query/ D?c108:1:./ temp/ ~c108OEctQT. 
 
9 In 2002, SSA began sending letters to employers with any unmatched numbers rather than the previous practice of 
sending them to employers with 10 such numbers accounting for over 10% of their payroll, but stopped this practice 
again in 2003. Mehta et al. (2003) argued the letters became “ de facto immigration enforcement”  mechanisms (11) that 
caused far more dismissals than Immigration and Naturalization Service raids, in part because of employer confusion 
about the letters. A “ safe harbor”  rule issued to attempt to clarify how employers could comply w ith the law was 
overturned later by the Obama Administration. See Federal Register, pp. 63843-63867. Retrieved May 17, 2010, from 
http:/ / edocket.access.gpo.gov/ 2008/ pdf/ E8-25544.pdf. Also U.S. Department of Homeland Security, 8 CFR Part 

http://www.doleta.gov/agworker/naws.cfm
http://www.doleta.gov/agworker/statmethods.cfm
http://www.doleta.gov/agworker/naws.cfm
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274a [RIN 1653-AA501 ICE 2377-06 DHS Docket No. ICEB-2006-0004], retrieved May 8, 2010, from 
http:/ / www.dhs.gov/ xlibrary/ assets/ ice_no_match_letter_finalrule.pdf 
 
10 See Federal Register, Tuesday, March 17, 2009. Vol. 74, No. 50. Proposed Rules 11408;  Federal Register. Thursday, 
December 18, 2008, Vol. 73, No. 244. Temporary Agricultural Employment of H–2A Aliens in the United States; 
Modernizing the Labor Certification Process and Enforcement; Final Rule. This rule was effective January 17, 2009. 
 
11 This survey was a random sample of 6,193 immigrants who sought legal permanent residence through IRCA that 
does not include workers legalized under the law’s agricultural (SAW) program. Rivera-Batiz points out that LPS is 
unlikely to have captured short-term temporary workers.  
 
12 The author estimated human capital earnings functions separately for men and women from Mexico. 
Characteristics examined included education; experience; English ability; whether workers were never married; 
employment in professional, operator, production, or farming occupations (compared to service occupations); recent 
arrivals; and residence in California. For documented men, who earned a mean wage 48.8% higher than 
undocumented workers, “ observed”  characteristics explained only 48% of the log wage gap. For documented women 
the wage was 40.8% higher. Men working in all occupations except for farming had higher wages than service 
workers; farming had no significant effect on log mean wages for either men or women in the cross-sectional 
analysis. 
 
13 This focus was due to the fact that men cannot access Medicaid if they are unmarried. Control variables entered 
into the propensity score logistic specification included age, U.S. farm work experience/ experience squared, school, 
English speaking ability, migrant status, employment by a contractor, paid by the piece, and children. 
 
14 http:/ / www.doleta.gov/ agworker/ pdf/ Interviewer%20Instructions.pdf. 
 
15 The common critique of the trend decomposition is what is called the index number problem. Different base years 
could have been used to construct similar equations by substituting the estimated undocumented prices. To 
minimize the influence of outlier years, we use the average across all 18 years as the base year. As a result of this 
assumption, the year “ s”  terms in equations 8) and 9) represent mean quantity differentials and “ documented”  prices 
across the 18 years in our sample.  

http://www.dhs.gov/xlibrary/assets/ice_no_match_letter_finalrule.pdf
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