
Ø The composition of the final synthetic control is displayed in this panel.                                       Predictor Balance:
• Generated using a combination of Farm and Demographic predictors

(rightmost column in Tables 2 and 3). 

Ø In order of descending magnitude of contribution, the states used to construct
Synthetic Arizona are: Louisiana, Wyoming, and Nevada.  

Ø Predictor Balance: the observed and synthetic values of each of the relevant
predictor variables (listed in the same order as in Table 2).

States with Positive Unit Weights:  

Composition of Synthetic Arizona

Ø To what extent do state-level “Show Me Your Papers” laws influence the 
locational decisions of undocumented immigrants in the United States?

Ø How do these enhanced enforcement policies affect the workforce 
composition of industries which rely heavily upon undocumented labour?

• The National Agricultural Workers Survey estimates that approximately 
one half of the United States agricultural labour force is undocumented. 

Ø In particular, what effect does this have on the employment of their legal
counterparts in these industries? Are they positively or negatively affected?

Ø This study will examine the short term effects of Arizona Senate Bill 1070 on 
hiring trends for seasonal foreign guest workers granted entry to the United 
States under the H-2A Temporary Agricultural Workers Program. 

Introduction

Ø Also called the “Support Our Law Enforcement and Safe Neighborhoods Act”.
• Signed into law in April 2010 and enacted in July of the same year.

Ø Widely considered to be the strictest piece of anti-illegal immigration 
legislation yet passed in the United States at the time. 

Ø The infamous “Show Me Your Papers” clause 
• Made failure to carry I.D. at all times a state misdemeanour crime for 

aliens residing in Arizona. Allowed law enforcement officers to demand
proof of authorization whenever “reasonable suspicion” existed.  

• Put into practice, this led to numerous accusations of racial profiling. 

Ø 3 out of 4 provisions were overruled by the Supreme Court in 2012; the final 
provision (the “Show me your papers” clause) was abolished in 2016. 
• Will mainly look for effects in the first year following the law’s passage. 

Ø Source: Office of Foreign Labor Certification (Department of Labor).
Ø Fiscal Years: 2006 – 2016.
Ø Contains select fields extracted from all H-2A applications submitted by 

employers in the U.S. that year, including: 
• Start date of of employment, number of certifications issued per 

application, and worksite location. 
Ø The data contained many replicated entries – e.g. joint applications, status 

updates  – which needed to be identified and removed. 
Ø Applications were then collapsed to generate yearly certification statistics for 

each state.

Background – Arizona Senate Bill 1070

Ø The results indicate that an exogenous negative shock to undocumented 
labour has a downward effect on legal employment in the same sector. This
suggests they are complements, rather than substitutes in farm production. 

Ø Arizona SB 1070 caused a decrease of 1,313 – 1,573 in the number of 
certifications from 2010 to 2011, ~"

#
of the observed 2,195 decrease.

Ø Three of four predictor sets give estimates of a decrease within the closer 
range of –1517 to –1543 (down from 4,305 in 2010). 

Ø Estimates are fairly consistent across columns with the predictable 
exception of the Demographic Characteristics only column.
• This set contained the fewest agricultural predictors of all four.

Ø The p-values (displayed in Table 3) are fairly stable across the columns:
• Results are largely statistically significant at the 0.05 level for the first 

year post-treatment, and at the 0.10 level for the second year.

Permutation Test 
Ø Using the same predictors, a synthetic control and placebo effects are

obtained for each state in the donor pool. The probability of randomly 
obtaining the observed effects in Arizona is calculated.

Ø A robust synthetic control framework should generate effects close to zero 
for the nontreatment states 
• This is the case here, as we can see that the vast majority of the donor 

states are clustered near the x-axes. 

Ø Arizona experiences an anomalous spike in certifications in 2008, 
hypothesized to be the partial result of the 2008 Legal Arizona Workers Act. 
(an earlier clampdown on unauthorized workers). 

Ø To rule out the possibility that this event may be driving the results, the 
analysis was repeated leaving out the outcome variable for 2008. 
• An effect of –1,379 in the first year following the policy implementation 

is obtained. 

Does enhanced illegal immigration enforcement 
affect the employment of legal migrant workers?  
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Ø This study uses the synthetic control method developed by Abadie et al. (2010).

Ø Idea: use a weighted convex combination of outcomes in other states to simulate 
a counterfactual “synthetic Arizona” as a comparison unit. 

Ø States are selected to minimize the weighted sum of differences (RMSPE) for a 
certain set of predictor variables (displayed in Table 2 on the right). 

Ø The simulated counterfactual outcome for Arizona at time t is given by: 

𝑌′&',) = ∑,∈.(𝑊,⋅ 𝑌,,))

• 𝑆 – the set of all donor states 𝑠
• 𝑌,,) – the actual number of certifications in state 𝑠

at time 𝑡
• 𝑊 – a 1×|𝑆| vector with ∑,∈.𝑊, = 1 where 𝑊, ≥ 0

is the weight assigned to state 𝑠

Ø The effect at time t is then calculated by taking differences: 

𝐸𝑓𝑓𝑒𝑐𝑡&',) = 𝑌&',) − (𝑌&',)@ )

Estimation Strategy

H-2A Visa Certifications in Arizona
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Main results
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Table 1 – Number of H-2A Certifications, Percentage of U.S. Total (u 100), and Yearly Growth  

 

 

Table A –  Sets of predictor variables used 

 

 

 
 

 

 

 

 

 

 

•  All years used for variables without brackets 
• + indicates variable was tried and omitted due to Arizona being an extreme outlier for these values 
• X1: primarily farmland area characteristics 
• X2: primarily demographic and income characteristics 
• X3: combines variables from X1 and X2 
• X4: nearly identical to X3 but with Hispanic percentage removed to test for endogeneity   

 
 
 
 
 
 
 
 
 

Variable 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Arizona 

Certified Workers 1,026 2,482 6,160 3,861 4,305 2,110 2,375 2,964 3,751 3,763 5,391 

% of U.S. total u 100 1.68 3.23 6.83 4.49 5.44 2.73 2.79 3.00 3.21 2.79 3.25 

Growth Rate − 1.4191 1.4819 0.3732 0.1150 −0.5099 0.1256 0.2480 0.2655 0.0032 0.4326 

U.S. 
 

Certified Workers 60,917 76,818 90,125 85,985 79,203 77,164 85,248 98,814 116,689 139,725 165,741 

Growth Rate − 0.2610 0.1732 −0.0459 −0.0789 −0.0257 0.1048 0.1591 0.1809 0.1974 0.1862 

Variable Description X1 X2 X3 X4 

num_cert [2007][2009][2015] Number of certified workers * * * * 

pct_farmland % of state land in farms * * * * 

avg_farm_size [2007][2012] Average farm size in acres *  * * 

median_farm_size [2007][2012] + Median farm size in acres *    

grassland_pasture [2012] % of state used for grassland *  * * 

AEWR Adverse Effect Wage Rate  * * * 

hispanic_percentage % of population Hispanic  * *  

less_than_HS %  less than HS education  * * * 

HS_or_Equiv % with at most HS education  * * * 

ln_median_income Median household income (log)  * * * 

cropland [2012] + % of state used for cropland     

Figure A – Estimated Effects for Arizona Compared to Donor States  
 

 

0
20

00
40

00
60

00

2006 2008 2010 2012 2014 2016

ARIZONA

Nu
m

be
r o

f C
er

tifi
ca

tio
ns

Fiscal Year
Graphs by state

10
00

20
00

30
00

40
00

50
00

60
00

Ce
rti

fic
at

ion
s

2006 2008 2010 2012 2014 2016
year

ARIZONA synthetic ARIZONA

-5
00

0
0

50
00

10
00

0
15

00
0

Ef
fe

cts
 - 

Nu
m

be
r o

f H
_2

A 
wo

rk
er

s c
er

tifi
ed

 in
 st

at
e

2006 2008 2010 2012 2014 2016
year

Treated Donors


