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ABSTRACT 
 

We find that a sizable portion of current city-level variation in unionization was 
set in place during the 1930s, and that this exogenous unionization has a real 
impact on city-level economic outcomes today.  First, we show that the driving 
factor behind these city-level differences was random, and a result of substantially 
different rainfall levels during the Dust Bowl. We find that individuals in drought-
ridden areas were significantly more likely to migrate to close-by cities. Workers in 
these cities - facing an influx of rural migrants - then became far more inclined to 
unionize than those facing less competition for their jobs. Using this rainfall (and 
the resultant crop failures) in surrounding counties to generate exogenous variation 
in city migration inflows, we show that random differences in the drought-laden 
1930’s rainfall predict migration patterns, and variation in union formation rates 
that persist through today. These exogenous events explaining a sizable percentage 
of cross-sectional geographic variation in current unionization challenges 
explanations of unionization as a necessary response to work-place conditions.  
Furthermore, and importantly, we show that this exogenous unionization that 
persists through today predicts variation in key city-level economic outcomes such 
as level of education, establishment growth, and the presence of high-value 
industries.  
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Labor unions continue to occupy a central role in debates regarding the evolution 

and trajectory of the U.S. economy.  Much of this debate surrounds the impact of 

labor unions on a host of important outcomes, ranging from wage policies, to 

worker productivity, to employment contracts, all of which ultimately factor into 

the productive capability of firms.  However, much less attention has been paid to 

the question of why we see, even today, such large variation in unionization rates 

across seemingly identical tasks and work conditions.  For instance, why do 

identical jobs, performed in identical conditions, for identical end outputs, become 

unionized in some instances, while remaining non-unionized in others? Both 

theoretical and empirical work on unionization has had a difficult time reconciling 

this fact in the data, and yet answering this basic question is critical for 

understanding the role of unions more broadly. 

In this paper, we show that a sizable portion of the unionization rates that 

we observe today are explained by random, exogenous shocks that took place many 

decades ago.  We trace the random origins of unionization back over 75 years, and 

show that severe droughts in the 1930s--caused by exogenous differences in rainfall 

across geographic regions–led to substantial geographic variation in crop failures 

across different states and cities. These major crop failures, which led to 

widespread migration from farms to cities, generated exogenous increases in city-

level worker inflows.  The labor inflows then put pressure on local workers to 

organize in order to protect their jobs and wages.  In particular, we use county-
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level rainfall during the major drought years of 1930, 1934, and 1936 as an 

instrument for current unionization rates, and show that differences in drought-

year rainfall predict variation in migration, and resulting union formation, across 

states and cities (MSAs).  Importantly these randomly generated cross-sectional 

differences in unionization, formed during this period, remain largely stable up to 

75 years later.  Meanwhile, differences in rainfall during non-drought years (such as 

1931 and 1935) in the exact same MSAs, which were not associated with 

subsequent crop failures, do not lead to variation in migration or unionization 

across states, negating any geography- or other time period-specific explanation.1  

  While it is true that these droughts may have induced selective migration 

— for instance, only farmers surrounding cities where they perceived good 

employment prospects may have migrated to these cities - our IV regression is 

designed to pull out precisely the part of migration that is caused by the exogenous 

drought itself.  The critical finding is therefore that this exogenous migration had 

such a striking impact on setting unionization rates, the footprint of which we still 

observe today.  

The motivation of the paper comes partly from the simple observation, 

which we document empirically, that a sizable portion of the cross-sectional 

variation in unionization that exists in today’s cities and states was set in place 

during the 1930s.  While it is not surprising that aggregate unionization had a 

                                                 
1 Any purely geographic based explanation is ruled out by the fact that variation in rainfall in the 
exact same MSA locations predicts nothing in the non-drought years (e.g., 1931 and 1935).  
However, even a more nuanced location-time period specific variable, such as a general trend across 
these locations in the 1930s, is also ruled out, as it would have had to turn on in 1930, off in 1931, 
on again in 1934, off again in 1935, etc., which seems implausible.  
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large surge in the 1930s (due to the passage of the Wagner Act in 1935 and the 

endogenously associated labor sentiment nationwide (Freeman (1998)), the fact 

that this cross-sectional variation in percentage and ranking has remained so stable 

since then is striking.  To be clear, this is within-industry variation, so that it has 

nothing to do with industrial make-up today (or changes in industrial make-up in 

the 1930s), but instead can be thought of as the same job being done in different 

places having differing levels of unionization. 

This result points to something that happened during the 1930s that is still 

impacting unionization today.  The first way we see this is by finding that 1939 

unionization levels at the state level strongly and significantly predict (cross-

sectional) state unionization levels in 1953, 1963, 1973, etc. all the way up to 2013.  

However, we find no such predictably using the 1929 state unionization levels 

(indicating that something between the 1929 and 1939 period is driving the 

difference in predictability).   

We then turn to the cause of this phenomenon.  In particular, we examine 

the severe droughts of the 1930s that plagued only specific regions of the U.S. and 

solely during certain times - sometimes referred to as the “Dust Bowl” period in 

the mid-west (see USDA (1936)) — in order to isolate exogenous region- and time-

specific variation.  We show that these severe weather episodes had statistically 

and economically large predictability for migration patterns from farms into cities.  

We then show that this exogenously determined migration (the part of migration 

driven solely by the severe droughts) had explanatory power for the cross-sectional 

variation in unionization rates during this same time period.  We then show that 
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this exogenously, weather determined (or “random” component) of unionization 

helps to explain a significant percentage of cross-sectional variation (again within-

industry) in unionization rates across cities today.      

In terms of specific tests, we use a number of specifications and measures, 

along with multiple falsification and placebo tests to ensure that we are isolating 

the impact of the large cross-sectional and time-series variation in severe weather 

shocks on union formation in the 1930s through this migration channel.  Reduced 

form tests of unionization in 1939 on severe weather during the drought years of 

the decade (which we measure multiple ways — using rainfall, average 

temperatures, the Palmer Drought Index — all of which yield large and statistically 

significant impacts) imply that, for instance, a one standard deviation decrease in 

the overall drought index (more severe drought) in a state predicts unionization 

rates that are 3.3% higher (t=2.75); relative to an unconditional average 

unionization rate of 17.0%, this implies a 19% increase in the unionization rate.  As 

a placebo test for this result, we show that variation in the exact same states, for 

the identical index over the same decade (1930s), but not during drought years 

(e.g., during 1931 and 1935) had no impact on migration and no predictability for 

subsequent unionization levels across states.     

Our main findings are then that purely exogenous (random) variation in 

unionization caused by severe droughts in the 1930s has significant impacts on 

unionization rates today. This has important implications for thinking through the 

role and impact of unionization more broadly.  In particular, by showing that 

random unionization persists for 75 years, this challenges many of the proposed 
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theoretical frameworks (and commonly cited motivations both for and against 

unionization).  If unionization is a response to workplace needs, then any random, 

exogenous variation should be corrected over time.  Even with frictions, 75 years is 

roughly 30 times longer than the average establishment-life, so seems long enough 

for these exogenous shocks to dissipate.  Alternatively, if unionization is a neutral 

mutation, we can expect exogenous perturbations (a kind of “random assignment”) 

to have long-lasting impacts, with no large welfare implication.  However, 

unionization as a neutral mutation does not square with its central and deep 

importance in the literature.  This presents a fascinating puzzle regarding the 

origins of unionization, which must be considered along with the vast literature 

(and normative implications from that literature) regarding the marginal value of 

unionizing (or de-unionizing) at any given firm. 

 

I. Data and Summary Statistics 

We draw from a variety of data sources to create the data sample used in 

this paper.  Our primary tests are conducted at the state- and MSA (metropolitan 

statistical area)-level.  To map counties to MSAs, we use links provided in the 

historical Census files.  

Measures of union activity are drawn from the various sources. Union 

membership from 1986 to 2013 are drawn from the Union Membership and 

Coverage Database, available at www.unionstats.com and compiled by Barry 

Hirsch and David Macpherson using the Current Population Survey (CPS).  These 

measures are aggregated at the city/MSA-level, are available for most medium- to 
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large-sized cities in the United States, and consist of the total number of private 

sector union employees in the given city.  We also obtain state-level measures of 

private sector unionization for 1939 and 1953 from Leo Troy in Troy (1953) and 

Troy and Sheflin (1985) Union Sourcebook. We compile our own measure of state-

level union activities for 1929, as no such measure has been conducted prior to this 

research. Statistics of union membership for all union organizations in 1929 can be 

obtained from the 1929 edition of the Handbook of American Trade-Unions. The 

Handbook of American Trade-Unions contains total membership for each national 

union organization and the number of affiliated local unions in each state. Using 

these, we estimate the state-by-state membership for each national union 

organization and accumulate the membership of all local unions for each state to 

produce the state membership figures. We further confirm the consistency of our 

estimates by collecting proceedings of all state federation of labor meetings in 1929. 

Each annual proceedings contains either direct statistics of state membership, or 

financial reports of dues receipts or per capita payments received by local unions, 

which then can be used to extract state-level membership numbers. 

For our instrumental variables approach we use a variety of demographic 

and employment statistics from the 1930 U.S. Census, the 1940 U.S. Census, as 

well as annual demographic surveys, available online through the U.S. Census 

Bureau website.  Specifically, we extract population figures, unemployment rates, 

industry employment breakdowns, and ethnic origin statistics, broken down by 

state and major metropolitan area, for the 1930 and 1940 censuses. We also hand 

collected MSA-level internal migration data from 1935 to 1940 from the 1940 U.S. 
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Census and from MSA-level internal migration data from 1955 to 1960 from the 

1960 U.S. Census. We are particularly interested in the origin and other 

characteristics of internal migration so we collect statistics for in-migrations from 

“Balance of State” and in-migrations from “Rural-farms” to the MSAs. We use 

annual county-level and state-level measures of rainfall and crop failures, drawn 

from the U.S. Census. Furthermore, we obtain county- and state-level rain, 

drought and temperature data from the National Climate Data Center. 

Table I provides summary statistics and correlation coefficients for the 

state- and MSA-level unionization rate and summary statistics for other main 

variables used in our analysis. Variables in panel A1-A3 are at the state-level and 

variables in panel B1-B3 are at the MSA-level. Panel A1 and B1 report summary 

statistics for state-level and MSA-level unionization rates, respectively. Panel A2 

reports the correlation coefficients for state-level unionization rates from 1929 to 

2013 and the average state-level rain for drought years 1930, 1934, and 1936. 

Unionization rate in 2013 is strongly correlated with unionization rate from 1939 to 

2003, but not correlated with unionization rate in 1929. Also, rain in drought years 

is negatively correlated with all state-level unionization rates from 1939 to 2013. 

Panel B2 shows the correlation of MSA-level unionization rate for 1986, 1993, 

2003, and 2013, rain_d and other variables of interest. Average rain around MSAs 

in drought years 1930, 1934, and 1936 is negatively correlated with MSA-level 

unionization rates.  We explore these relationships more carefully in a regression 

framework below.  
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II. The Great Depression and the Origins of Cross-Sectional Differences in 

Unionization Rates in the US 

 

A. Persistence in Cross-Sectional (State-Level) Unionization Rates 

In this section we describe our approach.  As noted earlier, we develop a 

novel identification strategy that exploits the historical origins of differences in 

unionization rates across states and MSAs.  Our empirical strategy is motivated by 

a striking pattern displayed in Figure 1. 

Figure 1 plots state-level unionization rates across time, for all 50 states in 

the U.S.  To be specific, these unionization rates represent the percentage of the 

private sector workforce in a given state that is part of a union; this ratio is also 

known as the “state union density.”  As the first two panels show, much of the 

cross-sectional variation in unionization rates was formed long ago, specifically in 

the 1930s; perhaps even more interestingly, the state-level union density ranks 

appear very stable since around 1940, all the way up until to the present.  The last 

panel of Figure 1 reinforces this point, and shows that the average absolute change 

in the rank of state-union density (i.e., if a state moved from having the highest 

unionization to the lowest unionization rate, this would induce a large change in 

this number) has remained very stable since the 1940s; virtually all of the cross-

sectional change in unionization rates across states happened before 1940.  Since 
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then, these rankings across states have been remarkably stable.   

Additionally, the magnitude of the differences across states, as shown in the 

first panel of Figure 1, is quite large, with some states reporting unionization rates 

of over 50% in the 1950s, with others reporting less than 10% at that time; and 

even though average unionization rates as a whole (across the entire U.S.) have 

declined steadily since the early 1950s, there are still large cross-sectional 

differences across the 50 states, with some states reporting union densities between 

20-25% and others between 3-5%, as of 2013. 

Next we explore the nature of the persistence of cross-sectional unionization 

rates in more depth.  Specifically, in Panel A of Table II we run cross-sectional 

regressions with the state-level unionization rate of all U.S. states (excluding 

Hawaii and Alaska, given they did not exist for comparison) as of 2013 on the left-

hand side, and state-level unionization rates from 1929, 1939, 1953, 1964, 1973, 

1983, 1993, and 2003 on the right-hand side.  We include controls for the state-

level share of manufacturing in 1930, the state-level unemployment rate in 1930, 

the state-level unemployment rate in 2010, and the state-level population in 2010.  

In Panel B we run identical regressions but instead replace the unionization rates 

with the state-level unionization rate ranks across all states. 

Both Panels A and B tell a similar story.  While the unionization rate in 

1939 is a large and significant predictor of unionization today (coefficient=0.211, 

t=3.53), unionization rates in 1929 do not predict current unionization rates.  

Panel B finds a similar result using state-level unionization ranks as opposed to 

unionization rates.  And consistent with the idea that these cross-sectional 
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differences have been quite persistent since 1939, Panels A and B show that every 

other unionization rate variable since 1939 is a large and significant predictor of 

current unionization rates.   

Taken as a whole, the findings in Figure 1 and in Table II indicate that a 

large cross-sectional shock to unionization rates occurred during the 1930s, and it 

led to large and persistent cross-sectional heterogeneity in unionization rates across 

states that still exists today.  To be clear, it is not surprising to see the absolute 

levels of unions rising in the 1930s (given the passage of the Wagner Act in 1935) — 

instead, what is remarkable is that whatever set the cross-sectional differences 

between regions in the 1930s had lasting impacts up through the present.  The rest 

of our analysis proceeds directly from this observation. 

 

B. Shocks to Cross-Sectional Unionization Rates: The Impact of Crop Failures and 

the Dust Bowl Experience of the Great Depression 

Motivated by these striking post-1930s patterns in the data, the next part of 

our analysis focuses on the 1930s decade itself.  The key question we seek to 

answer is: what specifically occurred during this period that had such a large and 

long-lasting impact on unionization rates in the U.S.?   

Our hypothesis, which we test empirically below, is that these patterns in 

the data were (in part) caused by random, severe weather-related shocks to certain 

areas during this decade.  In particular, numerous anecdotal accounts stress the 

profound impact of the “Dust Bowl” experience during the 1930s, and specifically 
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the effect of severe droughts during certain years over this time period (US 

Department of Agriculture (USDA) 1936, Ganzel (2003)). These droughts caused 

substantial crop failures, particularly in 1930 along with the Dust Bowl years of 

1934 and 1936, and led to widespread migration from farms to cities, as farmers’ 

lands became fallow and unharvestable.  For example, the 1930 drought (known as 

the Great Drought of 1930 (Hamilton (1982)) along with the Dust Bowl of the 

mid-1930s, was known to have had profound impacts on the crop-failure, soil 

usage, and resultant migration patterns of farmers into cities (USDA (1936)).  

These labor inflows into cities then put pressure on local workers to organize in 

order to protect their jobs (Blanchflower et. al (1990)).  

Importantly for our identification, there were also differential effects of these 

droughts. In particular, crop failures (driven exogenously by differences in rainfall) 

had differential impacts on certain US cities relative to others.  In addition, as 

shown in Figure 2--which maps the “Palmer Drought Severity Index” for each year 

from 1930-1940–only certain years during this decade were associated with severe 

droughts, while others were not.  In particular, as noted above, the years 1930, 

1934, and 1936 (as can be seen in Figure 2, and described in Ganzel (2003)) were 

associated with severe droughts, while the intervening years and the years 

immediately after were not.  Given that the distribution of rainfall across these 

regions and years are exogenous, this motivates our use of this time period, and 

these events, as exogenous shocks.   

Putting all of this together, our empirical strategy thus entails testing the 

idea that differences in cross-sectional (state-level) unionization rates were formed 
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during this time period directly as a result of these random, weather-related 

shocks.   Table III provides our first test.  In this table we run cross-sectional 

regressions at the state-level to explain unionization rates in 1939, using state-level 

measures of the drought experiences in the 1930s as independent variables.  

Specifically, we use the following state-level variables to measure droughts: a) the 

state-level average Standardized Precipitation Index over the drought years 1930, 

1934 and 1936, which we term “Rain_d”; b) the state-level average Palmer 

Drought Severity Index (PDSI) during these same years, which takes values from -

5 to 5 (centered around zero, where larger numbers imply more rain) and which we 

term “Drought_d”; d) the state-level average of the maximum temperature in 

these drought years, which we term “MaxTemp_d”; and e) the state-level average 

of the average temperatures in these drought years, which we term “AveTemp_d.”  

We also control for state-level unionization rates in 1929, state-level unemployment 

rates in various years, the state-level percentage of manufacturing in 1930, and the 

state-level population in various years.  Lastly, note that all of the results in this 

table are unchanged if we replace these averages computed over the 1930, 1934, 

and 1936 drought years with the figures for any of these individual drought years 

instead.   

Panel A of Table III shows that each drought measure is a large and 

significant predictor of unionization rates in 1939, and each works in the 

hypothesized direction.  The amount of rain (Column 1), and the drought severity 

index (Column 2), both of which are positively related to moisture and crop yield, 

are strong negative predictors of future unionization rates.  Meanwhile, the 
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temperature variables (in Columns 3 and 4), which are negatively related to 

moisture and crop yield, are both positive predictors of future unionization rates.  

The magnitude of this effect is substantial.  For instance, Column 1 implies that a 

one standard deviation decrease in the Moisture/Severity Index in a state predicts 

unionization rates that are 3.3% higher; relative to an unconditional average 

unionization rate of 17.0%, this implies a 19% increase in the unionization rate. 

Panels B and C of Table III repeat the rain and drought regressions, but 

simply replace the dependent variable with the unionization rates in future years 

(1953, 1964, 1973, 1983, 1993, 2003, 2013).  Panel B shows that the impact of the 

severe weather shocks in the 1930s on unionization rates extends out roughly 75 

years, all the way to present-day.  Specifically, the coefficient on Rain_d 

(measured in the 1930s, as described above) is a negative and significant predictor 

of unionization rates for each decade, including the 2013 figure.  Panel C of Table 

III indicates a similar level of long-lasting predictability when using the 

Drought_D measure, instead of rainfall. 

 

C. Falsification Test: Non-Drought years of the 1930s for the same States 

Next we run a falsification test of there being something fundamentally 

different about these states that we are identifying with low rain.  Although rain is 

exogenous, one might argue that states with low rain in the 1930s are spuriously 

lining up with unionization rates decades later.  We thus test the rainfall in the 

exact same states in years where there was no drought (for instance, the two 

highest rain years from Figure 1, 1931 and 1935).  We term this variable 
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“Rain_nd,” and define all the other weather measures analogously; we then report 

these results in Table IV.  Panel A of Table IV shows that rain in these non-

drought years in the exact same states has no predictive power for future 

unionization, as the magnitudes are small and insignificant.  In addition, as shown 

in Panels B and C of Table IV, these severe weather measures (e.g., both Rain_nd 

and Drought_nd) have no predictability for future unionization rates beyond 1939; 

not a single future unionization coefficient is significantly different from zero, and 

the implied magnitudes are small as well.  This lends credence to our identifying 

truly important, exogenous variation that shaped unionization across states. 

 

D. IV Test on 1939 Unionization 

Next we turn to explicitly instrumenting for unionization in 1939 with our 

exogenous shocks from the 1930s.  In other words, we aim to test whether solely 

the exogenously determined piece of unionization in 1939 (determined by the 

droughts of the 1930s) has predictive power for growth rates of cities 75 years 

later.     

We report these results in Table V.  Column 1 shows the first stage of this 

regression, which regresses 1939 unionization on rainfall from the 1930s.2  Columns 

3 and 5 then show that the instrumented 1939 unionization rate has the same 

impact that we showed earlier in Table II, namely a strong, and significant 

predictive effect (coefficient=0.249, t=4.14; and coefficient=0.210, t=3.44) on 

                                                 
2 We do not include state fixed effects here, as they, not surprisingly absorb nearly all of the 
variation in regional rainfall.  For instance, running drought year rainfall on a simple set of state 
fixed effects yields an R2 of 84%. 
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future state-level unionization rates in 2003 and 2013, respectively.  

    

E. MSA-Level and Migration Flow Tests 

Next we exploit more granular data at the metropolitan-statistical-area 

(MSA)-level.  Looking at the MSA-level enables us to exploit more granular 

variation in the rainfall data, and also to explore the mechanism of city-level 

migration inflows in more depth.  We begin by running similar regressions to those 

from Table III, but this time at the MSA-level. Specifically, Table VI reports 

regressions of MSA-level unionization rate in 2013 on various measures of rain 

surrounding the MSA.  We measure “Rain_1934_in” as the MSA-level average 

Standardized Precipitation Index inside the MSA in 1934; we define 

“Rain_1934_50,” and “Rain_1934_100” as the the MSA-level average 

Standardized Precipitation Indices within the 50 and 100 miles radius of the MSA; 

we define “Rain_d” as the MSA-level average Standardized Precipitation Indices 

within the 100 miles radius of the MSA over the drought years (1930, 1934 and 

1936);” and lastly “Rain_nd” is the MSA-level average Standardized Precipitation 

Indices within the 100 miles radius of the MSA over the non-drought years (1931, 

1932, 1933, 1935 and 1937).  We also include the following control variables: 

MSA_perf_manuf_1930, which is the MSA-level percentage of manufacturing in 

1930; as well as MSA_unemployed_y, MSA_pop_y, MSA_perc_manuf_y and 

MSA_area_y, which are the MSA-level unemployment rate, the MSA-level 

population, the MSA-level percentage of manufacturing and the MSA-level area in 

year y.  Panel A reports regressions using the MSA-level unionization rate in 2013 
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as the dependent variable, and Panel B uses MSA-level unionization rates in 1986, 

1993, 2003 and 2013 as the dependent variable.      

Table VI presents these results.  Panel A demonstrates that MSA-level 

rainfall in the 1930s is a strong predictor of MSA-level unionization rates today.  

Consistent with the results in Table III, this fact is true for each measure of severe 

weather that we use.  In terms of the magnitude, Column 4 implies that a one-

standard deviation lower drought-year rainfall around an MSA predicts 

unionization rates that are 2.3% higher; relative to an unconditional average 2013 

unionization rate of 6.9%, this implies a 33% increase in the MSA-level 

unionization rate today.  Panel A also shows that rainfall solely within the MSA, 

and at various ranges within the immediate neighboring area (from 50-100 miles) 

also impacts MSA-level unionization rates.  And importantly, the placebo test at 

the MSA-level of using non-drought year rainfall measures again indicates that 

rainfall in these years do not impact unionization rates.  Finally, Panel B indicates 

that MSA-level severe weather shocks in the 1930s also significantly impact MSA-

level unionization rates in 1986 (which was as far back as we could obtain this 

data), 1993, and 2003 (in addition to 2013).  Collectively, these results reinforce 

the earlier state-level findings and demonstrate that these weather shocks had 

significant impacts even at the more granular MSA-level. 

Next we explore the impact of migration from rural areas into cities, which 

is the hypothesized mechanism through which crop failures and severe weather 

shocks led to increases in unionization.  In particular, we explore the extent to 

which migration into an MSA from regions immediately outside the MSA (yet 
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within the same state) are explained by the severe weather shocks described above.  

To do so, we run regressions of MSA-level in-migrants from the balance of a state 

on various measures of rain surrounding the MSA. In particular, Table VII, Panel 

A reports a regression of in-migrants from the balance of a state from 1935 to 1940 

on neighboring weather shocks in the 1930s, and Panel B reports a placebo test of 

regression of in-migrants from the balance of a state from 20 years later (1955 to 

1960) on neighboring weather shocks in the 1930s.   

Table VII, Panel A indicates that rain in the regions immediately 

surrounding an MSA during the 1930s (drought years) had a significant impact on 

migration into cities (MSAs) during the late 1930s.  Meanwhile rain in these same 

regions during non-drought years has no effect on in-migration into cities during 

this time period.  Similarly, as shown in Panel B, these severe weather shocks in 

the 1930s have no impact on subsequent migration into these cities 20 years later 

(1955-1960).  So, severe rain variation in the 1930s is not related to general 

migratory patterns, it is only during this specific time period of the 1930s, which is 

consistent with anecdotal accounts on the impact of the Dust Bowl experience on 

migration flows into cities. 

Next we seek to identify the portion of in-migration directly caused by 

rainfall, and using this to predict subsequent unionization rates.  To do so, we 

explicitly instrument for in-migration from 1935-1940 using drought-year rainfall in 

the 1930s in the first stage.  We then use this instrumented measure of in-

migration (which we term “forced migration”) into cities to predict unionization 



Crop Failures and Forced Migration - 20 

 

rates many decades later.3   

Table VIII presents these results.  Panel A of Table VIII shows that forced 

migration into MSAs (caused by severe weather) has a significant impact on MSA-

level unionization rates in 1986, 1993, 2003, and 2013.  Panel B then reports 

regressions of state-level unionization rates in 1939 on the instrumented average in-

migrants from the balance of a state for all MSAs in that state from 1935 to 1940; 

Panel B indicates that forced migration is again a significant predictor of state-

level unionization rates in 1939.         

In our next set of tests, we build on this finding in Panel B that forced 

migration (from rural areas within a state into the cities/MSAs of that state) 

predict state-level unionization, and use this to predict subsequent state-level 

unionization rates (beyond just 1939).  In essence, we run a 3SLS (three-stage least 

squares) regression of state-level unionization rates on instrumented unionization 

rate in 1939, where the instrumented unionization rate in 1939 is instrumented by 

the instrumented in-migrants from the balance of a state from 1935 to 1940; and 

where in-migrants from the balance of a state from 1935 to 1940 is itself 

instrumented by neighboring drought-year rainfall in the 1930s as described in 

Panel B of Table VIII.   

Table IX shows that this measure of instrumented unionization in 1939, 

designed to capture solely the piece of 1939 unionization caused by forced 

                                                 
3 Again, a large part of migration is surely selection, and even further, it is true that droughts may 
have caused selected migration — for instance, only farmers surrounding cities where they perceived 
good employment prospects may have migrated to these cities.  However, our IV regression 
addresses exactly this — it pulls out solely the part of migration that is caused by the exogenous 
drought. 
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migration into cities in the wake of the 1930s droughts, had a significant and 

persistent impact on state-level unionization up to 75 years later.  This finding 

suggests that these exogenously-induced labor migrations into cities were indeed 

the mechanism which led to a significant piece of the differential - and highly 

persistent - unionization rates that we observe today across cities in the U.S.   

 

F. Robustness 

In this section, we perform a set of additional robustness and falsification 

tests.  We first show that our key result is not driven simply by these exogenous 

shocks impacting the future share of manufacturing in a given MSA, and hence 

impacting unionization indirectly through this channel.  Table X replicates the 

tests in Table VIII, but replaces the left-hand side variable with future 

manufacturing shares in a given MSA (as opposed to future unionization rates). 

Table X shows that neither the basic rain/drought measure (“Rain_D”), nor the 

instrumented value of forced migration (caused by severe weather, and labeled “IV 

InMigState_3540” in this table) is a significant predictor of future MSA-level 

manufacturing shares. 

Table XI then performs another falsification test, by exploring if the 

exogenous weather events we explore in our tests can explain unionization rates 

before these weather events even occurred.  To do so, we repeat the regressions 

from Table III, but replace the left-hand side variable with the state-level 

unionization rate in 1929, which is before the drought episodes we use as 

instruments.  Table XI shows that the rain and drought measures are not 
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significant predictors of state-level unionization rates in 1929, in stark contrast to 

the results from Tables III and IV showing that the severe weather shocks in the 

1930s are significant predictors of future state-level unionization rates.          

 

G. Explaining the Total Share of Unionization Today 

In this last section, we attempt to quantify the magnitude of the impact of 

forced migration (due to weather shocks) in the 1930s on unionization today.  In 

Column 2 of Table XII we highlight the adjusted-R2 of our baseline MSA-level 

cross-sectional regression that attempts to explain unionization rates in 2013; given 

our set of control variables, the adjusted-R2 of this regression is 15.02 percent.  In 

Column 3 we then add the instrumented value of forced migration (computed as in 

Table VIII) to this regression; the adjusted-R2 rises to 28.05 percent.  Thus the 

forced migration events of the 1930s increased the explanatory power of this 

regression by almost 13 percentage points; and as a share of the original adjusted-

R2 regression, increased the explanatory power by over 86 percent.  This confirms 

that a surprisingly large share of cross-sectional unionization rates today can be 

explained by random events that occurred over 75 years ago.       

 

III. Conclusion 

This paper documents that a sizable portion of the difference in unionization 

rates across cities in the United States is ultimately driven by exogenous (random) 

variation.  In particular, the severe droughts of the 1930s — dispersed randomly 
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across U.S. regions and across time — generated exogenous time- and region-specific 

shocks that caused differential weather-forced migration patterns that pressured 

current workers in affected cities to unionize.  These differences in unionization — 

within-industry (i.e., for the same job producing the same output) — persist 75 

years later up through the present.  To give an idea of the magnitude of this effect, 

from the reduced form analysis, a one standard deviation increase in the state-level 

drought index during the drought years of the 1930s increased state-level 

unionization rates over the decade by 3.3% (t=2.75); compared to an unconditional 

average unionization rate of 17.0%, this implies a 19% increase in the state-level 

unionization rate.  We also run our analysis at the more granular MSA-level, and 

find even larger effects.      

We do a host of placebo and falsification tests to nail down the severe 

weather episodes of the 1930s (often referred to as the “Dust Bowl”) as the cause 

of the migration and ultimate unionization differences that we observe.  In 

particular, we first show that 1929 cross-sectional variation in unionization rates 

has no predictability for future unionization while 1939 cross-sectional unionization 

rates have strong predictability up through the present (thus isolating the 1930s 

decade as the important variation).  We then show that over this same time period 

(1930s), variation in the identical drought measures in the identical locations, but 

during non-drought years (e.g., 1931 and 1935) had no impact on migration and no 

predictability for subsequent unionization levels across states.  This rules out any 

purely geographic based explanation, as variation in rainfall in the exact same 

MSA locations predicts nothing in the non-drought years (e.g., 1931 and 1935).  
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However, even a more nuanced location-time period specific variable, such as a 

general trend across these locations in the 1930s, is also ruled out, as it would have 

had to turn on in 1930, off in 1931, on again in 1934, off again in 1935, etc., which 

seems implausible. 

In sum, we present evidence that a sizable portion of the unionization rates 

that we observe today are explained by random, exogenous shocks that took place 

many decades ago.  We believe this is a critical component of the conversation 

surrounding unions, as any argument (either for or against) the marginal 

unionization event at a firm must jointly explain why so much of this seemingly 

helpful (or harmful) organizational form exists purely for random reasons. 
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Figure 1: State‐Level Unionization Across States 

Figure 1‐A shows the state‐level unionization rates for all states in the United States from 1929 to 2013. Figure 1‐B shows the ranks 
of the state‐level unionization rate for all states in the United States from 1929 to 2013. Figure 1‐C shows the standard deviation of 
the change in ranks of the state‐level unionization rates for all states in the United States from 1929 to 2013. 
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Figure 2: Rainfall and Drought Data 
Figure 2‐A shows the climate‐division‐level Palmer Drought Severity Index for October of the even years in the 1930s. Figure 2‐B 
shows the state‐level annual‐average Palmer Drought severity Index for all the years in the 1930s. Figure 2‐C shows the state‐level 
annual‐average Precipitation for all the years in the 1930s. Figure 2‐D shows the national‐level annual‐average Palmer Drought 
Severity Index, Precipitation and Temperature in the United States from 1921 to 1950. 
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Figure 2‐C 
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Figure 2‐D 
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Table I: Summary Statistics 
This table reports the summary statistics for the sample. Variables in panels A‐1, A‐2 and A‐3 are at the state‐level and variables in 
panel  B‐1,  B‐2  and  B‐3  are  at  the MSA‐level.  Panel  A‐1  and  B‐1  report  the  summary  statistics  of  state‐level  and MSA‐level 
unionization rate, respectively. Panel A‐2 reports the correlation coefficients for Rain_d and the state‐level unionization rates from 
1929 to 2013.  Panel B‐2 shows the correlation for Rain_d and the MSA‐level unionization rate for 1986, 1993, 2003, and 2013. Panel 
A‐3  and  B‐3  report  the  summary  statistics  of  the main  variable  of  interest.  Rain_d  is  the  average  abnormal  rain  (Standardized 
Precipitation  Index  or  SPI)  over  the  drought  years  1930,  1934  and  1936.  Rain_nd  is  the  average  abnormal  rain  (Standardized 
Precipitation  Index or SPI) over the non‐drought years 1931, 1932, 1933, 1935 and 1937. Drought_d, Drought_nd are the average 
Palmer  Drought  Severity  Indices  over  the  drought  years  and  non‐drought  years,  respectively.  Maxtemp_d,  Maxtempt_nd, 
Avetemp_d  and  Avetempt_nd  are  the  maximum  and  average  temperatures  over  the  drought  years  and  non‐drought  years, 
respectively.  State_unemployed_1930  and  State_perc_manuf_1930  are  the  state‐level  unemployment  rate  and  the  state‐level 
percentage of manufacturing  in 1930. MSA_unemployed_1930 and MSA_perc_manuf_1930 are the msa‐level unemployment rate 
and the msa‐level percentage of manufacturing in 1930. InMigState_3540 and InMigState_5560 are the percentages in‐migrants to 
the MSAs from the same state from 1935 to 1940 and 1955 to 1960, respectively.  
 

Panel A‐1 

Union Rate (State)  Count  Mean  SD  Min  Max 

1929  48  7.408  3.840  2.100  20.500 

1939  48  17.033  9.065  4.000  41.700 

1953  48  27.179  10.716  8.300  53.300 

1964  48  25.525  9.843  7.000  44.800 

1973  48  23.219  8.338  6.400  42.400 

1983  48  17.973  6.524  6.000  32.800 

1993  48  14.017  5.880  4.300  29.000 

2003  48  11.210  5.261  3.100  24.700 

2013  48  9.927  4.891  3.000  24.400 

 
Panel A‐2 

Union Rate 

Rain_d  1929  1939  1953  1964  1973  1983  1993  2003  2013 

Rain_d  1 

U
n
io
n
 R
at
e 

1929  0.164  1.000 

1939  ‐0.371  0.394  1.000 

1953  ‐0.307  0.416  0.894  1.000 

1964  ‐0.295  0.382  0.756  0.920  1.000 

1973  ‐0.304  0.317  0.713  0.869  0.955  1.000 

1983  ‐0.216  0.246  0.652  0.831  0.923  0.949  1.000 

1993  ‐0.218  0.281  0.663  0.836  0.925  0.937  0.968  1.000 

2003  ‐0.167  0.288  0.577  0.783  0.875  0.883  0.937  0.964  1.000 

2013  ‐0.099  0.317  0.556  0.724  0.812  0.815  0.886  0.927  0.959  1.000 

 
Panel A‐3 

   Count  Mean SD Min  Max

Rain_d  48  ‐0.628 0.477 ‐1.513  0.672
Rain_nd  48  ‐0.282 0.370 ‐1.179  0.559
Drought_d  48  ‐1.761 1.045 ‐3.599  1.146
Drought_nd  48  ‐0.822 0.961 ‐3.187  1.203
Maxtemp_d  48  0.013 0.013 ‐0.013  0.038
Maxtemp_nd  48  0.006 0.007 ‐0.011  0.020
Avetemp_d  48  0.007 0.013 ‐0.018  0.027
Avetemp_nd  48  0.007 0.010 ‐0.017  0.018
State_unemployed_1930  48  5.401 1.987 1.789  10.839
State_perc_manuf_1930  48  0.143 0.089 0.016  0.378
State_pop_1930  48  2553896 2537576 92000  1.26x10^7



 
 

Panel B‐1 

Union Rate (MSA)  Count Mean SD Min  Max

1986  202 13.724 7.338 0.000  39.400
1993  202 11.000 5.942 0.000  28.300
2003  176 8.071 4.963 0.000  26.400
2013  173 6.936 5.275 0.000  27.700

 
 
 
 

Panel B‐2 

Union Rate
Rain_d  1986 1993 2003  2013

Rain_d  1.000 

U
n
io
n
 R
at
e  1986  ‐0.496  1.000

1993  ‐0.510  0.860 1.000
2003  ‐0.522  0.789 0.798 1.000 
2013  ‐0.485  0.663 0.661 0.695  1.000

 
 

 
Panel B‐3 

Rain_d  200 ‐0.295 0.510 ‐1.321  0.837
Rain_nd  200 0.230 0.565 ‐1.418  1.572
MSA_unemployed_1930  200 0.045 0.018 0.007  0.106
MSA_perc_manuf_1930  200 0.074 0.049 0.004  0.204
MSA_pop_1940  200 426675 1108839 12900  13.1x10^6
InMigState_3540  69 0.057 0.032 0.006  0.156
InMigState_5560  69 0.138 0.049 0.037  0.286

 
 



Table II: Unionization from 1929 to 2003 and Unionization in 2013  
Panel A of this table reports regressions of state‐level unionization rate in 2013 on state‐level unionization rate from 1929 to 2003. 
The dependent  variable  is UnionRate_2013. Panel B  reports  regressions of  the  rank of unionization  rate  in 2013 on  the  rank of 
unionization  rate  from  1929  to  2003.  The  dependent  variable  is  Rank_UnionRate_2013.  Control  variables  include  state‐level 
unemployment rate, percentage of manufacturing  in 1930, and state‐level unemployment rate and population  in 2010. ***, **, * 
indicate significance at the 1%, 2%, and 10% level, respectively. 
 

Panel A 

(1)  (2)  (3)  (4)  (5)  (6)  (7)  (8) 

UnionRate_2013 

UnionRate_1929  0.234 

(1.049) 

UnionRate_1939  0.240*** 

(4.809) 

UnionRate_1953  0.225*** 

(4.533) 

UnionRate_1964  0.314*** 

(5.803) 

UnionRate_1973  0.334*** 

(5.685) 

UnionRate_1983  0.509*** 

(7.039) 

UnionRate_1993  0.635*** 

(9.467) 

UnionRate_2003  0.847*** 

(11.531) 

State_unemployed_1930  0.384  ‐0.101  ‐0.110  0.119  0.010  0.091  0.086  0.040 

(0.767)  (‐0.249)  (‐0.263)  (0.329)  (0.028)  (0.277)  (0.318)  (0.172) 

State_perc_manuf_1930  ‐10.993  ‐3.881  ‐7.013  ‐8.342  ‐7.302  ‐7.568  ‐4.230  ‐5.388 

(‐1.039)  (‐0.473)  (‐0.842)  (‐1.110)  (‐0.962)  (‐1.114)  (‐0.751)  (‐1.110) 

LawProtectUnion  ‐0.287  ‐0.017  ‐0.365  ‐1.028  ‐0.822  ‐0.816  ‐0.757  ‐0.376 

(‐0.275)  (‐0.021)  (‐0.441)  (‐1.369)  (‐1.089)  (‐1.208)  (‐1.356)  (‐0.781) 

State_perc_Black_1929  ‐0.106  ‐0.079  ‐0.086  ‐0.043  ‐0.061  ‐0.017  ‐0.055  ‐0.028 

(‐1.195)  (‐1.153)  (‐1.231)  (‐0.679)  (‐0.958)  (‐0.297)  (‐1.160)  (‐0.698) 

State_perc_Forb_1929  0.370***  0.449***  0.395***  0.338***  0.330***  0.263***  0.175***  0.094 

(3.402)  (5.084)  (4.445)  (4.223)  (4.080)  (3.573)  (2.781)  (1.655) 

State_perc_Illit_1929  ‐0.134  ‐0.014  0.067  0.159  0.039  ‐0.003  0.119  0.099 

(‐0.582)  (‐0.080)  (0.356)  (0.920)  (0.233)  (‐0.020)  (0.959)  (0.933) 

NewDealRelief_19301939  ‐0.031**  ‐0.026***  ‐0.023***  ‐0.017**  ‐0.017**  ‐0.010  ‐0.009  ‐0.005 

(‐2.273)  (‐3.130)  (‐2.816)  (‐2.203)  (‐2.290)  (‐1.367)  (‐1.508)  (‐1.020) 

State_unemployed  103.251**  89.940***  70.410**  37.342  60.505*  36.438  23.752  11.141 

(2.499)  (2.813)  (2.130)  (1.204)  (1.995)  (1.309)  (1.023)  (0.549) 

State_pop  ‐0.000  ‐0.000  ‐0.000  0.000  ‐0.000  ‐0.000  0.000  ‐0.000 

(‐0.154)  (‐0.734)  (‐0.355)  (0.188)  (‐0.081)  (‐0.084)  (0.103)  (‐0.365) 

Constant  3.137  0.936  0.919  ‐0.701  ‐1.099  ‐1.961  ‐0.625  0.189 

(1.121)  (0.413)  (0.396)  (‐0.326)  (‐0.501)  (‐0.989)  (‐0.396)  (0.141) 

                 

R‐Squared  0.689  0.803  0.794  0.832  0.829  0.863  0.906  0.930 

Observations  48  48  48  48  48  48  48  48 

 



 
Panel B 

(1)  (2)  (3)  (4)  (5)  (6)  (7)  (8) 

Rank_UnionRate_2013 

Rank_UnionRate_1929  0.023 

(0.121) 

Rank_UnionRate_1939  0.435*** 

(4.294) 

Rank_UnionRate_1953  0.468*** 

(3.976) 

Rank_UnionRate_1964  0.621*** 

(5.728) 

Rank_UnionRate_1973  0.525*** 

(5.414) 

Rank_UnionRate_1983  0.580*** 

(5.867) 

Rank_UnionRate_1993  0.689*** 

(7.836) 

Rank_UnionRate_2003  0.900*** 

(13.036) 

State_unemployed_1930  2.003  0.512  0.194  1.106  0.706  0.792  0.751  0.577 

(1.326)  (0.410)  (0.148)  (1.026)  (0.629)  (0.736)  (0.822)  (0.916) 

State_perc_manuf_1930  ‐21.602  ‐10.114  ‐21.371  ‐29.220  ‐21.396  ‐20.584  ‐14.992  ‐22.416* 

(‐0.636)  (‐0.398)  (‐0.824)  (‐1.293)  (‐0.925)  (‐0.923)  (‐0.789)  (‐1.712) 

LawProtectUnion  ‐2.008  ‐1.910  ‐2.197  ‐4.088*  ‐3.160  ‐3.193  ‐3.048  ‐1.259 

(‐0.644)  (‐0.761)  (‐0.854)  (‐1.805)  (‐1.371)  (‐1.438)  (‐1.614)  (‐0.968) 

State_perc_Black_1929  ‐0.316  ‐0.263  ‐0.325  ‐0.146  ‐0.246  ‐0.132  ‐0.232  ‐0.061 

(‐1.220)  (‐1.243)  (‐1.502)  (‐0.764)  (‐1.271)  (‐0.698)  (‐1.456)  (‐0.553) 

State_perc_Forb_1929  0.921***  1.183***  1.022***  0.858***  0.814***  0.745***  0.546**  0.300** 

(2.776)  (4.286)  (3.692)  (3.578)  (3.300)  (3.119)  (2.633)  (2.043) 

State_perc_Illit_1929  ‐0.685  ‐0.088  0.047  0.392  ‐0.000  ‐0.134  0.413  0.180 

(‐1.016)  (‐0.158)  (0.080)  (0.760)  (‐0.000)  (‐0.278)  (0.965)  (0.627) 

NewDealRelief_19301939  ‐0.063  ‐0.075***  ‐0.070**  ‐0.044*  ‐0.050**  ‐0.031  ‐0.029  ‐0.018 

(‐1.592)  (‐2.961)  (‐2.699)  (‐1.923)  (‐2.159)  (‐1.357)  (‐1.494)  (‐1.302) 

State_unemployed  293.905**  271.853***  239.047**  111.472  202.969**  150.543  111.024  71.833 

(2.316)  (2.736)  (2.332)  (1.189)  (2.202)  (1.662)  (1.425)  (1.330) 

State_pop  ‐0.000  ‐0.000  ‐0.000  ‐0.000  ‐0.000  ‐0.000  ‐0.000  ‐0.000 

(‐0.617)  (‐1.457)  (‐0.811)  (‐0.027)  (‐0.513)  (‐0.355)  (‐0.131)  (‐1.173) 

Constant  3.043  ‐1.313  3.684  ‐0.566  ‐0.310  ‐1.412  ‐1.660  ‐1.791 

(0.360)  (‐0.188)  (0.520)  (‐0.091)  (‐0.049)  (‐0.230)  (‐0.318)  (‐0.498) 

                 

R‐Squared  0.695  0.796  0.786  0.838  0.829  0.842  0.885  0.945 

Observations  48  48  48  48  48  48  48  48 

 
 
 
 
 
 
 
 
 
 



Table III: Rainfall and Crop Predicts Unionization in 1939 
This table reports regressions of the state‐level unionization rates on various measures of weather condition  in the drought years 
(1930, 1934 and 1936) of the 1930s. Panel A reports regressions of the state‐level unionization rate in 1939 on Rain_d, Drought_d, 
Maxtemp_d and Avetemp_d. Panel B reports regressions of the unionization rates  from 1939 to 2013 on Rain_d. Panel C reports 
regressions of the unionization rates from 1939 to 2013 on Drought_d. Rain_d is the state‐level average Standardized Precipitation 
Index over  the drought years 1930, 1934 and 1936. Drought_d  is  the state‐level average Palmer Drought Severity  Index over  the 
drought years. Maxtemp_d is the state‐level average of the maximum temperatures and Avetemp_d state‐level is the average of the 
average  temperatures  over  the  drought  years.  State_unemploy_1930  and  State_perf_manuf_1930  are  the  state‐level 
unemployment rate and the state‐level percentage of manufacturing in 1930. State_unemployed_y and State_pop_y are the state‐
level unemployment  rate and  the  state‐level population  in year y. ***, **, *  indicate  significance at  the 1%, 2%, and 10%  level, 
respectively. 

 
Panel A 

(1)  (2)  (3) 

UnionRate_1939 

Rain_d  ‐6.195** 

(‐2.138) 

Drought_d  ‐3.587** 

(‐2.585) 

Maxtemp_d  260.314* 

(1.727) 

UnionRate_1929  0.804  0.740  0.587 

(1.510)  (1.441)  (1.099) 

State_unemployed_1930  1.650  1.694  1.519 

(1.388)  (1.461)  (1.256) 

State_perc_manuf_1930  3.400  9.125  12.315 

(0.140)  (0.380)  (0.465) 

LawProtectUnion  ‐3.761  ‐4.725*  ‐3.202 

(‐1.506)  (‐1.886)  (‐1.271) 

State_perc_Black_1929  0.148  0.167  0.167 

(0.681)  (0.785)  (0.746) 

State_perc_Forb_1929  ‐0.420*  ‐0.299  ‐0.205 

(‐1.705)  (‐1.234)  (‐0.751) 

State_perc_Illit_1929  ‐0.597  ‐0.568  ‐0.585 

(‐1.011)  (‐0.991)  (‐0.952) 

NewDealRelief_19301939  0.016  0.010  0.010 

(0.536)  (0.339)  (0.315) 

State_unemployed  69.699  72.036  69.081 

(1.095)  (1.160)  (1.063) 

State_pop  0.000**  0.000**  0.000* 

(2.231)  (2.305)  (1.771) 

Constant  ‐11.241  ‐14.404  ‐10.482 

(‐1.041)  (‐1.337)  (‐0.931) 

       

R‐Squared  0.521  0.545  0.502 

Observations  48  48  48 

 
 



 
Panel B 

 

    (2)  (3)  (4)  (5)  (6)  (7)  (8) 

Union Rate 

1939  1953  1964  1973  1983  1993  2003  2013 

Rain_d  ‐6.194**  ‐8.824***  ‐7.424**  ‐7.271***  ‐4.616**  ‐4.972***  ‐3.183**  ‐1.598 

(‐2.135)  (‐2.724)  (‐2.510)  (‐3.337)  (‐2.493)  (‐2.965)  (‐2.432)  (‐1.191) 

UnionRate_1929  0.794  0.554  0.217  0.163  0.103  0.210  0.102  0.302 

(1.492)  (1.059)  (0.352)  (0.414)  (0.310)  (0.726)  (0.455)  (1.320) 

State_unemployed_1930  1.683  2.937**  0.547  1.969**  1.091  1.309*  0.614  0.391 

(1.418)  (2.580)  (0.516)  (2.340)  (1.658)  (1.922)  (1.296)  (0.785) 

State_perc_manuf_1930  3.095  22.820  44.059*  22.003  22.045  9.497  19.464*  ‐6.367 

(0.128)  (0.949)  (1.902)  (1.179)  (1.436)  (0.638)  (1.766)  (‐0.568) 

LawProtectUnion  (1)  ‐1.262  ‐1.683  ‐0.628  ‐0.699  ‐0.340  ‐0.566 

(‐1.503)  (‐1.060)  (‐0.515)  (‐0.902)  (‐0.405)  (‐0.511)  (‐0.315)  (‐0.534) 

State_perc_Black_1929  0.147  0.141  0.041  0.073  ‐0.026  0.051  ‐0.004  ‐0.096 

(0.676)  (0.753)  (0.208)  (0.522)  (‐0.222)  (0.494)  (‐0.051)  (‐1.080) 

State_perc_Forb_1929  ‐0.421*  ‐0.353  ‐0.083  ‐0.109  0.029  0.123  0.186*  0.342*** 

(‐1.705)  (‐1.402)  (‐0.315)  (‐0.589)  (0.190)  (0.901)  (1.770)  (3.091) 

State_perc_Illit_1929  ‐0.595  ‐0.626  ‐0.997*  ‐0.228  ‐0.088  0.031  ‐0.292  ‐0.033 

(‐1.006)  (‐1.100)  (‐1.811)  (‐0.549)  (‐0.253)  (0.082)  (‐1.125)  (‐0.136) 

NewDealRelief_19301939  0.016  0.028  0.031  0.019  ‐0.001  ‐0.006  ‐0.007  ‐0.029** 

(0.535)  (0.921)  (1.026)  (0.884)  (‐0.065)  (‐0.383)  (‐0.574)  (‐2.156) 

State_pop  0.000**  0.000**  0.000*  0.000**  0.000  0.000*  0.000  0.000 

(2.208)  (2.141)  (1.775)  (2.179)  (0.337)  (1.808)  (1.486)  (0.329) 

State_unemployed  68.595  ‐0.624  13.960  ‐68.404  0.000  ‐55.258  127.395**  96.271** 

(1.076)  (‐0.010)  (0.295)  (‐1.453)  (0.189)  (‐0.804)  (2.136)  (2.317) 

Constant  ‐11.085  ‐4.111  6.737  4.297  4.470  3.514  ‐5.196  0.760 

(‐1.026)  (‐0.525)  (0.865)  (0.702)  (0.892)  (0.632)  (‐1.255)  (0.222) 

                 

R‐Squared  0.520  0.650  0.707  0.693  0.656  0.661  0.744  0.701 

Observations  48  48  41  48  48  48  48  48 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Panel C 
 

(1)  (2)  (3)  (4)  (5)  (6)  (7)  (8) 

  Union Rate 

1939  1953  1964  1973  1983  1993  2003  2013 

Drought_d  ‐3.586**  ‐4.344***  ‐4.082***  ‐3.481***  ‐2.128**  ‐2.388***  ‐1.540**  ‐0.910 

(‐2.581)  (‐2.850)  (‐2.954)  (‐3.246)  (‐2.272)  (‐2.859)  (‐2.376)  (‐1.391) 

UnionRate_1929  0.730  0.429  0.204  0.044  0.019  0.135  0.054  0.289 

(1.422)  (0.839)  (0.346)  (0.112)  (0.058)  (0.474)  (0.247)  (1.291) 

State_unemployed_1930  1.727  3.060**  0.572  2.037**  1.107  1.336*  0.624  0.387 

(1.492)  (2.715)  (0.558)  (2.405)  (1.661)  (1.946)  (1.314)  (0.782) 

State_perc_manuf_1930  8.818  27.152  49.696**  24.526  24.043  11.573  20.977*  ‐4.797 

(0.367)  (1.122)  (2.196)  (1.288)  (1.505)  (0.763)  (1.863)  (‐0.422) 

LawProtectUnion  ‐4.722*  ‐3.972  ‐2.549  ‐2.479  ‐1.069  ‐1.209  ‐0.673  ‐0.809 

(‐1.883)  (‐1.491)  (‐1.021)  (‐1.279)  (‐0.652)  (‐0.845)  (‐0.598)  (‐0.739) 

State_perc_Black_1929  0.166  0.154  0.089  0.083  ‐0.022  0.054  ‐0.002  ‐0.094 

(0.780)  (0.825)  (0.454)  (0.587)  (‐0.189)  (0.522)  (‐0.019)  (‐1.073) 

State_perc_Forb_1929  ‐0.300  ‐0.193  0.048  0.018  0.105  0.208  0.241**  0.372*** 

(‐1.235)  (‐0.777)  (0.182)  (0.100)  (0.685)  (1.534)  (2.314)  (3.456) 

State_perc_Illit_1929  ‐0.566  ‐0.630  ‐1.004*  ‐0.257  ‐0.125  0.015  ‐0.305  ‐0.025 

(‐0.987)  (‐1.119)  (‐1.894)  (‐0.616)  (‐0.360)  (0.040)  (‐1.177)  (‐0.104) 

NewDealRelief_19301939  0.010  0.022  0.029  0.014  ‐0.004  ‐0.010  ‐0.009  ‐0.031** 

(0.339)  (0.735)  (0.986)  (0.631)  (‐0.222)  (‐0.631)  (‐0.779)  (‐2.296) 

State_pop  0.000**  0.000**  0.000**  0.000**  0.000**  0.000**  0.000**  0.000** 

(2.282)  (2.175)  (2.175)  (2.175)  (2.175)  (2.175)  (2.175)  (2.175) 

State_unemployed  70.924  ‐13.728  ‐13.728  ‐13.728  ‐13.728  ‐13.728  ‐13.728  ‐13.728 

(1.140)  (‐0.225)  (‐0.225)  (‐0.225)  (‐0.225)  (‐0.225)  (‐0.225)  (‐0.225) 

Constant  ‐14.247  ‐5.750  4.162  3.712  4.096  3.039  ‐5.605  0.029 

(‐1.322)  (‐0.718)  (0.538)  (0.587)  (0.765)  (0.535)  (‐1.319)  (0.008) 

                 

R‐Squared  0.544  0.656  0.726  0.689  0.648  0.656  0.743  0.705 

Observations  48  48  41  48  48  48  48  48 



 
Table IV: Placebo Test on Non‐Drought Years 

This  table  reports  regressions of  the  state‐level unionization  rates on various measures of weather condition  in  the non‐drought 
years (1931, 1932, 1933, 1935 and 1937) of the 1930s. Panel A reports regressions of the state‐level unionization rate  in 1939 on 
Rain_nd, Drought_nd, Maxtemp_nd and Avetemp_nd. Panel B reports regressions of the unionization rates from 1939 to 2013 on 
Rain_nd. Panel C reports regressions of the unionization rates from 1939 to 2013 on Drought_nd. Rain_nd is the state‐level average 
Standardized Precipitation Index over the non‐drought years. Drought_nd is the state‐level average Palmer Drought Severity Index 
over the non‐drought years. Maxtemp_nd  is the state‐level average of the maximum temperatures and Avetemp_nd  is the state‐
level average of the annual‐average temperatures over the non‐drought years. State_unemploy_1930 and State_perf_manuf_1930 
are  the  state‐level  unemployment  rate  and  the  state‐level  percentage  of  manufacturing  in  1930.  State_unemployed_y  and 
State_pop_y are the state‐level unemployment rate and the state‐level population  in year y. ***, **, *  indicate significance at the 
1%, 2%, and 10% level, respectively. 
 

Panel A 

(1)  (2)  (3) 

UnionRate_1939 

Rain_nd  ‐2.145 

(‐0.485) 

Drought_nd  ‐0.588 

(‐0.386) 

Maxtemp_nd  ‐108.319 

(‐0.471) 

UnionRate_1929  0.622  0.610  0.625 

(1.118)  (1.099)  (1.122) 

State_unemployed_1930  1.465  1.489  1.211 

(1.165)  (1.173)  (0.915) 

State_perc_manuf_1930  ‐2.286  ‐3.847  ‐4.521 

(‐0.087)  (‐0.149)  (‐0.178) 

LawProtectUnion  ‐3.388  ‐3.163  ‐2.889 

(‐1.205)  (‐1.166)  (‐1.109) 

State_perc_Black_1929  0.055  0.066  0.090 

(0.228)  (0.275)  (0.395) 

State_perc_Forb_1929  ‐0.431  ‐0.409  ‐0.401 

(‐1.582)  (‐1.547)  (‐1.535) 

State_perc_Illit_1929  ‐0.754  ‐0.812  ‐0.984 

(‐1.063)  (‐1.189)  (‐1.609) 

NewDealRelief_19301939  0.018  0.017  0.012 

(0.569)  (0.540)  (0.382) 

State_unemployed  59.908  61.991  63.652 

(0.881)  (0.915)  (0.945) 

State_pop  0.000**  0.000**  0.000** 

(2.288)  (2.265)  (2.274) 

Constant  ‐2.513  ‐2.414  1.175 

(‐0.238)  (‐0.227)  (0.099) 

R‐Squared  0.464  0.463  0.464 

Observations  48  48  48 

 



 
 

 
 

Panel B 

(1)  (2)  (3)  (4)  (5)  (6)  (7)  (8) 

  Union Rate 

1939  1953  1964  1973  1983  1993  2003  2013 

Rain_nd  ‐2.128  0.113  ‐0.850  ‐0.344  1.246  ‐0.587  ‐0.370  0.402 

(‐0.481)  (0.023)  (‐0.144)  (‐0.097)  (0.442)  (‐0.225)  (‐0.188)  (0.215) 

UnionRate_1929  0.611  0.271  ‐0.086  ‐0.153  ‐0.062  ‐0.015  ‐0.043  0.227 

(1.100)  (0.478)  (‐0.123)  (‐0.347)  (‐0.176)  (‐0.047)  (‐0.181)  (0.990) 

State_unemployed_1930  1.500  3.163**  0.506  2.016**  1.048  1.168  0.617  0.390 

(1.195)  (2.520)  (0.428)  (2.092)  (1.476)  (1.538)  (1.206)  (0.766) 

State_perc_manuf_1930  ‐2.628  7.200  39.331  6.307  7.880  2.499  13.277  ‐11.876 

(‐0.100)  (0.263)  (1.439)  (0.288)  (0.462)  (0.144)  (1.083)  (‐1.035) 

LawProtectUnion  ‐3.383  ‐2.618  0.252  ‐0.708  0.630  0.076  0.175  ‐0.193 

(‐1.201)  (‐0.862)  (0.077)  (‐0.310)  (0.354)  (0.047)  (0.142)  (‐0.168) 

State_perc_Black_1929  0.054  0.105  ‐0.096  0.040  ‐0.038  0.028  ‐0.022  ‐0.099 

(0.224)  (0.483)  (‐0.439)  (0.241)  (‐0.290)  (0.229)  (‐0.243)  (‐1.051) 

State_perc_Forb_1929  ‐0.432  ‐0.246  ‐0.165  ‐0.032  0.120  0.183  0.223*  0.378*** 

(‐1.581)  (‐0.846)  (‐0.547)  (‐0.146)  (0.694)  (1.159)  (1.880)  (3.263) 

State_perc_Illit_1929  ‐0.753  ‐0.983  ‐1.202*  ‐0.602  ‐0.427  ‐0.325  ‐0.478  ‐0.166 

(‐1.061)  (‐1.410)  (‐1.741)  (‐1.123)  (‐1.015)  (‐0.726)  (‐1.555)  (‐0.597) 

NewDealRelief_19301939  0.018  0.036  0.032  0.019  ‐0.007  ‐0.006  ‐0.008  ‐0.031** 

(0.569)  (1.096)  (0.945)  (0.770)  (‐0.329)  (‐0.354)  (‐0.622)  (‐2.247) 

State_pop  0.000**  0.000*  0.000  0.000  ‐0.000  0.000  0.000  ‐0.000 

(2.268)  (1.862)  (1.515)  (1.387)  (‐0.382)  (0.918)  (0.656)  (‐0.204) 

State_unemployed_  58.734  ‐76.004  ‐0.185  ‐92.849*  0.000  ‐21.821  142.074**  103.256** 

(0.863)  (‐1.153)  (‐0.004)  (‐1.745)  (0.738)  (‐0.288)  (2.220)  (2.464) 

Constant  ‐2.341  8.532  17.253**  16.321**  13.294***  8.995  ‐1.092  3.420 

(‐0.222)  (1.108)  (2.133)  (2.641)  (2.811)  (1.467)  (‐0.257)  (1.087) 

R‐Squared  0.463  0.578  0.644  0.598  0.599  0.578  0.703  0.689 

Observations  48  48  41  48  48  48  48  48 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 

(1)  (2)  (3)  (4)  (5)  (6)  (7)  (8) 

  Union Rate 

1939  1953  1964  1973  1983  1993  2003  2013 

Drought_nd  ‐0.585  0.214  0.157  ‐0.051  0.631  ‐0.075  ‐0.050  0.288 

(‐0.384)  (0.127)  (0.082)  (‐0.042)  (0.645)  (‐0.084)  (‐0.074)  (0.444) 

UnionRate_1929  0.600  0.267  ‐0.138  ‐0.158  ‐0.055  ‐0.023  ‐0.048  0.221 

(1.080)  (0.473)  (‐0.198)  (‐0.360)  (‐0.157)  (‐0.075)  (‐0.205)  (0.973) 

State_unemployed_1930  1.523  3.163**  0.533  2.022**  1.001  1.183  0.623  0.381 

(1.202)  (2.536)  (0.456)  (2.096)  (1.411)  (1.559)  (1.219)  (0.754) 

State_perc_manuf_1930  ‐4.167  6.546  37.458  5.819  7.481  1.501  12.729  ‐12.323 

(‐0.162)  (0.246)  (1.445)  (0.273)  (0.452)  (0.089)  (1.058)  (‐1.109) 

LawProtectUnion  ‐3.160  ‐2.571  0.675  ‐0.648  0.666  0.181  0.241  ‐0.145 

(‐1.163)  (‐0.871)  (0.224)  (‐0.295)  (0.389)  (0.116)  (0.205)  (‐0.132) 

State_perc_Black_1929  0.065  0.113  ‐0.085  0.044  ‐0.031  0.033  ‐0.019  ‐0.092 

(0.271)  (0.519)  (‐0.396)  (0.260)  (‐0.245)  (0.278)  (‐0.204)  (‐0.976) 

State_perc_Forb_1929  ‐0.409  ‐0.240  ‐0.151  ‐0.027  0.118  0.192  0.228*  0.380*** 

(‐1.547)  (‐0.858)  (‐0.519)  (‐0.127)  (0.710)  (1.256)  (1.991)  (3.392) 

State_perc_Illit_1929  ‐0.810  ‐1.012  ‐1.273*  ‐0.620  ‐0.450  ‐0.355  ‐0.498*  ‐0.192 

(‐1.185)  (‐1.501)  (‐1.952)  (‐1.198)  (‐1.116)  (‐0.804)  (‐1.695)  (‐0.716) 

NewDealRelief_19301939  0.017  0.036  0.031  0.019  ‐0.007  ‐0.006  ‐0.008  ‐0.031** 

(0.540)  (1.104)  (0.932)  (0.766)  (‐0.326)  (‐0.364)  (‐0.629)  (‐2.222) 

State_pop  0.000**  0.000*  0.000  0.000  ‐0.000  0.000  0.000  ‐0.000 

(2.246)  (1.863)  (1.486)  (1.384)  (‐0.455)  (0.882)  (0.626)  (‐0.259) 

State_unemployed  60.811  ‐78.205  0.918  ‐92.855*  0.000  ‐22.527  142.565**  102.290** 

(0.897)  (‐1.179)  (0.018)  (‐1.744)  (0.803)  (‐0.298)  (2.219)  (2.442) 

Constant  ‐2.247  8.872  18.134**  16.465**  13.789***  9.302  ‐0.953  3.751 

(‐0.211)  (1.156)  (2.244)  (2.665)  (2.898)  (1.533)  (‐0.219)  (1.187) 

R‐Squared  0.462  0.578  0.644  0.598  0.602  0.578  0.702  0.691 

Observations  48  48  41.000  48  48  48  48  48 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table V: Exogenous Unionization in 1939 Predicts Unionization Today 
This table reports the regression of unionization rate in 2013 on the instrumented unionization rate in 1939, where the unionization 
rate  in 1939  is  instrumented by Rain_d. Rain_d  is the state‐level average Standardized Precipitation  Index over the drought years 
(1930,  1934,  and  1936).  Control  variables  include: UnionRate_1929  is  the  unionization  rate  in  1929;  State_unemploy_1930  and 
State_perf_manuf_1930  are  the  state‐level  unemployment  rate  and  the  state‐level  percentage  of  manufacturing  in  1930; 
State_unemployed_y and State_pop_y, are the state‐level unemployment rate and the state‐level population  in year y. ***, **, * 
indicate significance at the 1%, 2%, and 10% level, respectively. 

 

(1)  (2)  (3)  (4)  (5) 

  Union Rate 

1939  2003  2003  2013  2013 

Rain_d  ‐6.195** 

(‐2.138) 

UnionRate_1939  0.240***  0.236*** 

(4.068)  (4.695) 

IV UnionRate_1939  0.331**  0.317** 

(2.609)  (2.659) 

UnionRate_1929  0.804  ‐0.126  ‐0.133  0.159  0.179 

(1.510)  (‐0.651)  (‐0.618)  (0.889)  (0.862) 

State_unemployed_1930  1.650  0.225  ‐0.213  ‐0.182  ‐0.561 

(1.388)  (0.519)  (‐0.375)  (‐0.436)  (‐0.960) 

State_perc_manuf_1930  3.400  12.320  18.735*  ‐5.857  ‐4.171 

(0.140)  (1.296)  (1.735)  (‐0.688)  (‐0.411) 

LawProtectUnion  ‐3.761  0.452  0.782  0.135  0.273 

(‐1.506)  (0.482)  (0.739)  (0.162)  (0.277) 

State_perc_Black_1929  0.148  0.008  ‐0.008  ‐0.095  ‐0.116 

(0.681)  (0.111)  (‐0.104)  (‐1.340)  (‐1.418) 

State_perc_Forb_1929  ‐0.420*  0.324***  0.342***  0.449***  0.481*** 

(‐1.705)  (3.393)  (3.070)  (5.071)  (4.410) 

State_perc_Illit_1929  ‐0.597  ‐0.225  ‐0.236  0.038  0.092 

(‐1.011)  (‐0.985)  (‐0.896)  (0.201)  (0.400) 

NewDealRelief_19301939  0.016  ‐0.010  ‐0.010  ‐0.032***  ‐0.035*** 

(0.536)  (‐0.885)  (‐0.858)  (‐2.938)  (‐2.744) 

State_pop  0.000**  0.000  0.000  ‐0.000  ‐0.000 

(2.231)  (0.440)  (0.425)  (‐0.615)  (‐0.470) 

State_unemployed  69.699  65.315  120.198*  97.000***  116.211*** 

(1.095)  (1.161)  (2.027)  (2.936)  (3.009) 

Constant  ‐11.241  0.423  ‐3.022  1.069  ‐0.265 

(‐1.041)  (0.126)  (‐0.798)  (0.469)  (‐0.092) 

R‐Squared  0.521  0.796  0.750  0.807  0.740 

Observations  48  48  48  48  48 

 
 
 
 
 
 



Table VI: Rainfall and Drought Predict Union Strike Activities  
This table reports regressions of the state‐level union strike activities from 1937 to 1939 on various measures of weather condition 
in  the  drought  years  (1930,  1934  and  1936)  and non‐drought  years  (1931,  1932,  1933,  1935  and  1937) of  the  1930s. Workers 
involved  in  strikes  is  the  total number of workers  that  involved  in  strikes normalized by  the  state‐level  labor  force. Rain_d  and 
Rain_nd are the state‐level average Standardized Precipitation Indices over the drought years and non‐drought years, respectively. 
Drought_d and Drought_nd are  the state‐level average Palmer Drought Severity  Indices over  the drought years and non‐drought 
years, respectively. State_unemploy_1930 and State_perf_manuf_1930 are the state‐level unemployment rate and the state‐level 
percentage of manufacturing in 1930. State_unemployed and State_pop are the state‐level unemployment rate and the state‐level 
population in 1940. ***, **, * indicate significance at the 1%, 2%, and 10% level, respectively. 
 

 

(1)  (2)  (3)  (4) 

Workers involved in strikes from 1937‐1939 

Rain_d  ‐0.010** 

(‐2.431) 

Drought_d  ‐0.005** 

(‐2.318) 

Rain_nd  ‐0.005 

(‐0.769) 

Drought_nd  ‐0.001 

(‐0.371) 

UnionRate_1929  ‐0.002***  ‐0.002***  ‐0.003***  ‐0.003*** 

(‐3.183)  (‐3.201)  (‐3.288)  (‐3.272) 

State_unemployed_1930  0.007***  0.007***  0.007***  0.007*** 

(4.147)  (4.136)  (3.730)  (3.742) 

State_perc_manuf_1930  0.029  0.033  0.022  0.016 

(0.856)  (0.958)  (0.600)  (0.443) 

LawProtectUnion  ‐0.002  ‐0.003  ‐0.002  ‐0.001 

(‐0.517)  (‐0.798)  (‐0.400)  (‐0.197) 

State_perc_Black_1929  0.000  0.000  ‐0.000  ‐0.000 

(0.191)  (0.224)  (‐0.396)  (‐0.245) 

State_perc_Forb_1929  ‐0.000  0.000  ‐0.000  ‐0.000 

(‐0.372)  (0.041)  (‐0.521)  (‐0.364) 

State_perc_Illit_1929  ‐0.001  ‐0.001  ‐0.001  ‐0.001 

(‐0.610)  (‐0.653)  (‐0.466)  (‐0.721) 

NewDealRelief_19301939  0.000  0.000  0.000  0.000 

(1.352)  (1.148)  (1.320)  (1.244) 

State_unemployed  ‐0.175*  ‐0.175*  ‐0.191*  ‐0.187* 

(‐1.997)  (‐1.988)  (‐2.020)  (‐1.966) 

State_pop  0.000  0.000  0.000  0.000 

(0.001)  (0.085)  (0.272)  (0.193) 

Constant  ‐0.001  ‐0.003  0.011  0.012 

(‐0.065)  (‐0.177)  (0.766)  (0.834) 

R‐Squared  0.674  0.669  0.622  0.617 

Observations  45  45  45  45 

 
 



Table VII: Rain in the 1930s and Unionization Today 
This  table  reports  regressions of MSA‐level unionization  rate  in 2013 on various measures of  rain  surrounding  the MSA. Panel A 
reports regression of the MSA‐level unionization rate  in 2013 and Panel B reports regression of the MSA‐level unionization rate in 
1986,  1993,  2003  and  2013.  Rain_1934  is  the  MSA‐level  average  Standardized  Precipitation  Index  inside  the  MSA  in  1934. 
Rain_1934_10, Rain_1934_50, and Rain_1934_100 are the MSA‐level average Standardized Precipitation Indices within the 10, 50, 
and 100 miles radius of the MSA. Rain_d is the MSA‐level average Standardized Precipitation Indices within the 100 miles radius of 
the MSA over the drought years (1930, 1934 and 1936). Rain_nd is the MSA‐level average Standardized Precipitation Indices within 
the  100 miles  radius  of  the MSA  over  the  non‐drought  years  (1931,  1932,  1933,  1935  and  1937).  Control  variables  include: 
MSA_perf_manuf_1930  is  the  MSA‐level  percentage  of  manufacturing  in  1930;  MSA_unemployed_y,  MSA_pop_y, 
MSA_perc_manuf_y and MSA_area_y are the MSA‐level unemployment rate, the MSA‐level population, the MSA‐level percentage 
of manufacturing and the MSA‐level area in year y. ***, **, * indicate significance at the 1%, 2%, and 10% level, respectively. 
 

Panel A 
 

   (1) (2) (3) (4) (5) 
VARIABLES  Union Rate 2013

     
Rain_1934_in  ‐1.650***

(‐3.598)
Rain_1934_50  ‐1.715***

(‐3.439)
Rain_1934_100  ‐1.961***

(‐3.507)
Rain_d  ‐4.527*** 

(‐6.376) 
Rain_nd  ‐1.145

(‐0.940)
MSA_perc_manuf_1930  19.797*** 19.689*** 19.922*** 16.422***  17.284***

(4.284) (4.248) (4.300) (3.816)  (3.443)
MSA_unemployed_2010  ‐10.558 ‐10.100 ‐9.548 ‐3.945  ‐7.052

(‐0.933) (‐0.891) (‐0.844) (‐0.376)  (‐0.604)
MSA_pop_2010  ‐0.000 ‐0.000 ‐0.000 ‐0.000  ‐0.000

(‐0.646) (‐0.655) (‐0.653) (‐0.049)  (‐0.939)
MSA_perc_manuf_2010  ‐16.531 ‐16.109 ‐16.856 ‐16.691  ‐6.979

(‐1.358) (‐1.319) (‐1.378) (‐1.500)  (‐0.568)
MSA_area_2010  0.000 0.000 0.000 0.000  0.000 

(1.055) (1.057) (1.057) (0.329)  (1.229)
Constant  4.559*** 4.437*** 4.244** 4.198***  4.116**

(2.761) (2.680) (2.567) (2.735)  (2.383)

Observations  171 171 171 171 171 
R‐squared  0.188 0.183 0.185 0.298  0.128 

 
 
 
 
 
 
 
 
 
 
 



 
 

   (1) (2) (3) (4) 

Union Rate

VARIABLES  1986 1993 2003 2013 

     

Rain_d  ‐5.932*** ‐5.565*** ‐4.197*** ‐4.527*** 

(‐7.160) (‐8.279) (‐7.099) (‐6.376) 

MSA_perc_manuf_1930  27.085*** 28.665*** 18.489*** 16.422*** 

(4.697) (6.678) (4.654) (3.816) 

MSA_unemployed_1980  7.908

(1.074)

MSA_pop_1980  0.000

(0.344)

MSA_perc_manuf_1980  9.296

(1.377)

MSA_area_1980  0.000

(0.031)

MSA_unemployed_1990  20.995***

(3.379)

MSA_pop_1990  ‐0.000

(‐0.162)

MSA_perc_manuf_1990  ‐2.862

(‐0.284)

MSA_area_1990  0.000

(0.770)

MSA_unemployed_2000  2.560

(0.264)

MSA_pop_2000  ‐0.000

(‐1.065)

MSA_perc_manuf_2000  ‐11.048

(‐1.534)

MSA_area_2000  0.000

(1.558)

MSA_unemployed_2010  ‐3.945 

(‐0.376) 

MSA_pop_2010  ‐0.000 

(‐0.049) 

MSA_perc_manuf_2010  ‐16.691 

(‐1.500) 

MSA_area_2010  0.000 

(0.329) 

Constant  3.980*** ‐4.436 4.069*** 4.198*** 

(2.876) (‐1.514) (3.369) (2.735) 

Observations  200 200 173 171 

R‐squared  0.449 0.502 0.374 0.298 

  
 
 



 
 

Table VIII: Rain in the 1930s and Migration from 1935 to 1940 
This table reports regressions of MSA in‐migrants from balance of state on various measures of rain surrounding the MSA. Panel A 
reports the regression of  in‐migrants  from balance of state  from 1935 to 1940, and Panel B reports the regression of  in‐migrants 
from balance of state  from 1955 to 1960. Rain_1934  is the MSA‐level average Standardized Precipitation  Index  inside the MSA  in 
1934. Rain_1934_10, Rain_1934_50, and Rain_1934_100 are the MSA‐level average Standardized Precipitation Indices within the 10, 
50, and 100 miles radius of the MSA. Rain_d is the MSA‐level average Standardized Precipitation Indices within the 100 miles radius 
of  the MSA over  the drought  years  (1930, 1934 and 1936). Rain_nd  is  the MSA‐level average  Standardized Precipitation  Indices 
within the 100 miles radius of the MSA over the non‐drought years (1931, 1932, 1933, 1935 and 1937). Control variables  include: 
MSA_unemployed_1930  and MSA_perf_manuf_1930  are  the MSA‐level  unemployment  rate  and  the MSA‐level  percentage  of 
manufacturing in 1930. ***, **, * indicate significance at the 1%, 2%, and 10% level, respectively. 
 

Panel A 

   (1) (2) (3) (4) (5) 
VARIABLES  Immigrants from Balance of State 1935‐1940 

     
Rain_1934_in  ‐0.009**

(‐2.181)
Rain_1934_50  ‐0.009**

(‐2.242)
Rain_1934_100  ‐0.012**

(‐2.419)
Rain_d  ‐0.016** 

(‐2.086) 
Rain_nd  0.005 

(0.406)
MSA_unemployed_1930  ‐0.130 ‐0.109 ‐0.103 ‐0.199  ‐0.092

(‐0.317) (‐0.266) (‐0.253) (‐0.479)  (‐0.216)
MSA_perc_manuf_1930  ‐0.095*** ‐0.095*** ‐0.091*** ‐0.104***  ‐0.094***

(‐2.881) (‐2.868) (‐2.775) (‐3.133)  (‐2.691)
MSA_area_1930  ‐0.000 ‐0.000 ‐0.000 ‐0.000  ‐0.000

(‐0.175) (‐0.183) (‐0.168) (‐0.556)  (‐0.804)
MSA_unemployed_1937  ‐0.306 ‐0.326 ‐0.338 ‐0.303  ‐0.238

(‐0.884) (‐0.940) (‐0.981) (‐0.872)  (‐0.659)
Constant  0.100*** 0.100*** 0.098*** 0.105***  0.101***

(7.683) (7.665) (7.559) (7.944)  (7.506)

Observations  73 73 73 73 73 
R‐squared  0.253 0.256 0.264 0.249  0.202 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 

Panel B 

   (1) (2) (3) (4)  (5)
VARIABLES  Immigrants from Balance of State 1955‐1960 

     
Rain_1934_in  0.001

(0.116)
Rain_1934_50  0.000

(0.000)
Rain_1934_100  ‐0.000

(‐0.005)
Rain_d  0.007 

(0.597) 
Rain_nd  0.022

(1.359)
MSA_unemployed_1930  1.574** 1.571** 1.571** 1.618**  1.553**

(2.578) (2.574) (2.575) (2.637)  (2.580)
MSA_perc_manuf_1930  ‐0.175*** ‐0.174*** ‐0.174*** ‐0.171***  ‐0.160***

(‐3.551) (‐3.546) (‐3.538) (‐3.479)  (‐3.210)
MSA_area_1930  ‐0.000 ‐0.000 ‐0.000 ‐0.000  ‐0.000

(‐0.110) (‐0.082) (‐0.081) (‐0.131)  (‐0.591)
MSA_unemployed_1937  ‐1.535*** ‐1.538*** ‐1.539*** ‐1.520***  ‐1.439***

(‐2.977) (‐2.978) (‐2.976) (‐2.956)  (‐2.806)
Constant  0.197*** 0.197*** 0.197*** 0.195***  0.199***

(10.150) (10.141) (10.108) (9.989)  (10.362)

Observations  73 73 73 73  73
R‐squared  0.337 0.337 0.337 0.341  0.355

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Panel C 

   (1)  (2) (3) (4)  (5)
VARIABLES  Out‐migrants to Balance of State and to Contiguous States 1935‐1940

        
Rain_1934_in  0.003

(0.352)
Rain_1934_50  0.003

(0.351)
Rain_1934_100  0.003

(0.326)
Rain_d  ‐0.014 

(‐0.941) 
Rain_nd  0.032

(1.517)
MSA_unemployed_1930  0.146 0.138 0.136 0.066  0.126

(0.184) (0.175) (0.171) (0.083)  (0.161)
MSA_perc_manuf_1930  0.026 0.025 0.025 0.018  0.046

(0.403) (0.401) (0.389) (0.288)  (0.719)
MSA_area_1930  ‐0.000 ‐0.000 ‐0.000 0.000  ‐0.000

(‐0.086) (‐0.083) (‐0.074) (0.079)  (‐0.578)
MSA_unemployed_1937  ‐0.576 ‐0.570 ‐0.569 ‐0.637  ‐0.450

(‐0.870) (‐0.860) (‐0.858) (‐0.968)  (‐0.687)
Constant  0.146*** 0.147*** 0.147*** 0.149***  0.149***

(5.866) (5.868) (5.862) (5.963)  (6.046)

Observations  71  71 71 71  71
R‐squared  0.033 0.033 0.033 0.045  0.065

 



 
Table IX: Forced Migration and Unionization 

This  table reports regressions of MSA‐level unionization rate on  the  instrumented  in‐migrants  from balance of state  from 1935 to 1940, where  in‐migrants 
from balance of state from 1935 to 1940 is instrumented by Rain_d. Panel A reports the regression of the MSA‐level unionization rate in 1986, 1993, 2003 and 
2013. Panel B reports the regression of the state‐level unionization rate in 1939 on the instrumented average in‐migrants from balance of state for all MSA in 
that state from 1935 to 1940. Rain_d is the MSA‐level average Standardized Precipitation Indices within the 100 miles radius of the MSA over the drought years 
(1930, 1934 and 1936).  InMigState_3540  is  the percentage of  in‐migrants  to  the MSA  from  the  same  state  from 1935  to 1940.  IV  InMigState_3540  is  the 
instrumented  InMigState_3540  using  Rain_d.  Control  variables  include:  MSA_unemployed_1930  and  MSA_perf_manuf_1930  are  the  MSA‐level 
unemployment rate and  the MSA‐level percentage of manufacturing  in 1930; MSA_unemployed_y, MSA_pop_y and MSA_perc_manuf_y are  the MSA‐level 
unemployment rate, the MSA‐level population and the MSA‐level percentage of manufacturing  in year y. ***, **, *  indicate significance at the 1%, 2%, and 
10% level, respectively.  
 

Panel A 

   (1)  (2) (3) (4) (5)  (6) (7) (8) (9)
VARIABLES  InMigState_3540 UnionRate_1986 UnionRate_1993  UnionRate_2003 UnionRate_2013

        
Rain_d  ‐0.017** 

(‐2.140) 
InMigState_3540  ‐6.711 5.379 ‐3.706 19.143

(‐0.282) (0.274) (‐0.203) (0.844)
IV InMigState _3540  336.811*** 329.770***  238.928*** 327.692***

(3.959) (4.503)  (3.367) (3.472)
MSA_unemployed_1930  ‐0.198  35.746 51.782 102.613 119.812**  101.351 105.682* 113.188 100.006

(‐0.481)  (0.434) (0.700) (1.540) (2.058)  (1.663) (1.883) (1.475) (1.418)
MSA_perc_manuf_1930  ‐0.105*** 7.005 45.602*** 11.160 47.870***  7.053 37.047*** 17.272* 52.009***

(‐3.189)  (0.610) (3.266) (1.346) (4.433)  (0.948) (3.434) (1.900) (3.908)
MSA_area_1930  ‐0.000  ‐0.000 ‐0.000 ‐0.000 ‐0.000  ‐0.000 ‐0.000 ‐0.000 ‐0.000

(‐0.558)  (‐0.479) (‐0.625) (‐0.670) (‐0.763)  (‐0.404) (‐0.526) (‐0.122) (‐0.014)
MSA_unemployed_1937  ‐0.309  127.827* 227.927*** 6.861 85.909  66.833 145.054*** 29.128 135.800**

(‐0.896)  (1.841) (3.416) (0.119) (1.615)  (1.285) (2.756) (0.455) (2.031)
MSA_unemployed_1980  27.985 31.119*

(1.567) (1.941)
MSA_pop_1980  0.000 0.000

(0.151) (0.586)
MSA_perc_manuf_1980  29.798* 19.719

(1.798) (1.307)
MSA_unemployed_1990  21.820 35.635*** 

(1.574) (2.856) 
MSA_pop_1990  0.000 0.000 

(0.511) (0.983) 
MSA_perc_manuf_1990  46.693* 21.618 

(1.963) (1.013) 
MSA_unemployed_2000  ‐5.792 6.749

(‐0.279) (0.346)



MSA_pop_2000  0.000 0.000
(0.216) (0.553)

MSA_perc_manuf_2000  8.105 ‐11.453
(0.530) (‐0.777)

MSA_unemployed_2010  ‐44.230 ‐12.287
(‐1.589) (‐0.462)

MSA_pop_2010  ‐0.000 0.000
(‐0.023) (0.111)

MSA_perc_manuf_2010  ‐4.156 ‐37.420
(‐0.170) (‐1.538)

Constant  0.105***  ‐5.036 ‐38.836*** ‐9.949* ‐45.339***  ‐2.949 ‐26.986*** ‐0.208 ‐31.808***
(8.055)  (‐1.181) (‐4.322) (‐1.682) (‐4.840)  (‐0.961) (‐3.613) (‐0.054) (‐3.171)

Observations  73  73 73 73 73  72 72 69 69
R‐squared  0.256  0.454 0.561 0.410 0.551  0.414 0.503 0.247 0.365

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 

Panel B 

   (1) (2)  (3)
VARIABLES  InMigState_3540 (St. Ave.) UnionRate_1939 (State)

     
Rain_d (St. Ave.)  ‐0.018*

(‐1.812)
InMigState_3540 (St. Ave.)  43.042 

(0.777) 
IV InMigState_3540 (St. Ave.)  462.108***

(3.545)
MSA_unemployed_1930 (St. Ave.)  ‐0.178 160.455 156.193*

(‐0.513) (1.674)  (1.975)
MSA_perc_manuf_1930 (St. Ave.)  ‐0.135*** 25.011  78.845***

(‐2.842) (1.512)  (3.812)
MSA_total_area (St. Ave.)  0.000 ‐0.001*** ‐0.001***

(0.739) (‐3.021) (‐4.372)
MSA_unemployed_1937 (St. Ave.)  ‐0.317 180.290** 260.875***

(‐1.323) (2.604)  (4.239)
Constant  0.110*** ‐11.332 ‐50.850***

(4.766) (‐1.229) (‐3.707)

Observations  32 31  31
R‐squared  0.329 0.466  0.636

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Table  X: Forced Migration‐Unionization Persists and Predicts Today’s Unionization 

This table reports regressions of state‐level unionization rates from 1953 to 2013 on instrumented state‐level unionization rate in 1939, where the state‐level 
unionization rate  in 1939  is  instrumented by the  instrumented average  in‐migrants to the MSA from balance of state from 1935 to 1940, for all MSA  in the 
same state, where average in‐migrants to all MSA from balance of state from 1935 to 1940 is instrumented by Rain_d_M. Rain_d_M is the MSA‐level average 
Standardized Precipitation Indices within the 100 miles radius of the MSA over the drought years (1930, 1934 and 1936), averaging over all MSAs in the same 
state.  InMigState_3540  is the percentage of  in‐migrants to the MSA  from the same state  from 1935 to 1940, averaging over all MSAs  in the same state.  IV 
InMigState_3540_StAve  is  the  instrumented  inMigState_3540  averaging  over  all  MSAs  in  the  same  state,  using  Rain_d_M.  IV  UnionRate_1939  is  the 
instrumented state‐level UnionRate_1939 using IV Inmigrants_3540_StAve. Control variables include: State_unemployed_1930_M, Perc_manuf_1930_M and 
Total_area_M are the MSA‐level unemployment rate, the MSA‐level percentage of manufacturing and the MSA total area in 1930, averaging over all MSAs in 
the same state.  ***, **, * indicate significance at the 1%, 2%, and 10% level, respectively. 
 

   (1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  (9) 

InMigState_3540 
UnionRate_1939 

Union Rate (State) 

VARIABLES  (St. Ave.)  1953  1964  1973  1983  1993  2003  2013 

                             

Rain_d_M  ‐0.018* 

(‐1.812) 

IV InMigState_3540_StAve  462.108*** 

(3.545) 

IV UnionRate_1939  1.385***  1.473***  0.950***  0.653***  0.616***  0.525**  0.420** 

(3.856)  (5.208)  (3.669)  (3.128)  (3.170)  (2.648)  (2.130) 

State_unemployed_1930_M  ‐0.178  156.193*  67.243  13.030  32.065  8.621  34.266  53.982  38.655 

(‐0.513)  (1.975)  (0.582)  (0.143)  (0.385)  (0.128)  (0.548)  (0.846)  (0.610) 

Perc_manuf_1930_M  ‐0.135***  78.845***  11.785  18.500  33.945***  27.875***  21.208**  17.622*  13.598 

(‐2.842)  (3.812)  (0.724)  (1.443)  (2.892)  (2.944)  (2.407)  (1.959)  (1.521) 

Total_area_M  0.000  ‐0.001***  0.000  0.000*  0.000  0.000  0.000  0.000  0.000 

(0.739)  (‐4.372)  (1.189)  (1.869)  (0.249)  (1.100)  (1.259)  (1.517)  (1.517) 

Unemployed_1937_M  ‐0.317  260.875***  ‐62.367  ‐86.814  2.428  18.024  5.578  ‐11.579  14.820 

(‐1.323)  (4.239)  (‐0.669)  (‐1.183)  (0.036)  (0.333)  (0.111)  (‐0.225)  (0.290) 

Constant  0.110***  ‐50.850***  2.003  2.024  ‐1.270  ‐0.905  ‐3.368  ‐3.768  ‐4.261 

(4.766)  (‐3.707)  (0.266)  (0.341)  (‐0.234)  (‐0.206)  (‐0.825)  (‐0.904)  (‐1.029) 

Observations  32  31  31  31  31  31  31  31  31 

R‐squared  0.329  0.636  0.645  0.744  0.718  0.677  0.667  0.594  0.530 

 



Table  XI: Rain in the 1930s and the Percentage of Manufacturing 
This table reports regressions of MSA‐level percentage of manufacturing on rain in drought years and the instrumented percentage of in‐migrants to the MSA 
from balance of state using rain in the drought years. The dependent variable in columns (1), (2) and (3) is the MSA‐level percentage of manufacturing and the 
dependent  variable  in  column  (5),  (6)  and  (7)  is  the  instrumented MSA‐level percentage of manufacturing using Rain_d. Rain_d  is  the MSA‐level  average 
Standardized Precipitation Indices within the 100 miles radius of the MSA over the drought years (1930, 1934 and 1936). InMigState_3540 is the percentage of 
in‐migrants  to  the MSA  from  the  same  state  from 1935  to 1940.  IV  InMigState_3540  is  the  instrumented  InMigState_3540 using Rain_d. Control variables 
include: MSA_unemployed_1930 and MSA_perf_manuf_1930 are the MSA‐level unemployment rate and the MSA‐level percentage of manufacturing in 1930; 
MSA_unemployed_y and MSA_pop_y  are the MSA‐level unemployment rate and the MSA‐level population in year y. ***, **, * indicate significance at the 1%, 
2%, and 10% level, respectively.  
 

   (1)  (2)  (3)  (4)  (5)  (6)  (7) 

MSA Percentage of Manufacturing   InMigState_3540  MSA Percentage of Manufacturing 

VARIABLES  1940  1970  1980  1940  1970  1980 

                    

Rain_d  0.006  0.009  0.001  ‐0.016** 

‐0.662  ‐1.537  ‐0.136  (‐2.086) 

IV InMigState_3540  0.045  ‐0.465  0.97 

‐0.106  (‐1.073)  ‐1.381 

MSA_unemployed_1930  ‐2.258***  ‐1.520***  ‐1.980***  ‐0.199  0.382  ‐1.658***  ‐0.821 

(‐3.656)  (‐3.765)  (‐3.208)  (‐0.479)  ‐1.027  (‐4.482)  (‐1.369) 

MSA_perc_manuf_1930  0.725***  0.387***  0.551*** 

‐14.766  ‐12.226  ‐11.638 

MSA_perc_manuf_1930  ‐0.104***  0.066  0.271***  0.643*** 

(‐3.133)  ‐1.354  ‐5.147  ‐7.725 

MSA_area_1930  0.000***  0.000***  0.000***  0  0  0  0 

‐5.403  ‐3.455  ‐3.493  (‐0.556)  (‐0.535)  ‐0.426  ‐0.55 

MSA_unemployed_1937  2.178***  1.017***  1.304**  ‐0.303  ‐0.153  0.995***  0.907* 

‐3.948  ‐2.977  ‐2.499  (‐0.872)  (‐0.389)  ‐2.984  ‐1.689 

MSA_unemployed_1940  ‐0.360***  ‐0.250** 

(‐3.075)  (‐2.502) 

MSA_pop_1940  ‐0.000***  0 

(‐3.328)  ‐0.01 

MSA_unemployed_1970  ‐0.158***  ‐0.241*** 

(‐4.442)  (‐4.166) 

MSA_pop_1970  ‐0.000**  0 

(‐2.279)  (‐0.758) 

MSA_unemployed_1980  ‐0.275***  ‐0.323** 

(‐3.718)  (‐2.571) 

MSA_pop_1980  ‐0.000**  0 

(‐2.246)  (‐0.474) 



Constant  0.042**  0.071***  0.138***  0.105***  0.211***  0.134***  0.029 

‐2.297  ‐7.27  ‐9.038  ‐7.944  ‐4.941  ‐2.905  ‐0.387 

Observations  200  200  200  73  73  73  73 

R‐squared  0.7  0.614  0.557  0.249  0.25  0.778  0.727 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table XI: Rain in the 1930s and the Unionization Rate in 1929 
This table reports regressions of the state‐level unionization rates  in 1929 on various measures of weather condition  in the drought years (1930, 1934, and 
1936) of  the 1930s. Rain_d  is  the state‐level average Standardized Precipitation  Index over  the drought years. Drought_d  is  the state‐level average Palmer 
Drought Severity Index over the drought years. Maxtemp_d is the state‐level average of the maximum temperatures and Avetemp_d state‐level is the average 
of the average temperatures over the drought years. ***, **, * indicate significance at the 1%, 2%, and 10% level, respectively.  

 
 

   (1) (2) (3) (4)
VARIABLES  UnionRate_1929

  
Rain_d  ‐0.538

(‐0.455)
Drought_d  ‐0.503

(‐0.938)
Maxtemp_d  56.740

(1.337)
Avetemp_d  62.932

(1.466)
Constant  7.070*** 6.523*** 6.655*** 6.946***

(7.602) (5.958) (8.462) (10.994)

Observations  48 48 48 48
R‐squared  0.004 0.019 0.037 0.045

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Table XII: 
This table reports the adjusted R‐squares of the regressions of the unionization rate  in 2013 on various control variables and  including versus excluding the 
instrumented percentage of  in‐migrants to the MSA from the same state from 1935 to 1940.  InMigState_3540  is the percentage of  in‐migrants to the MSA 
from the same state from 1935 to 1940. IV InMigState_3540 is the instrumented InMigState_3540 using Rain_d. Rain_d is the state‐level average Standardized 
Precipitation Index over the drought years 1930, 1934 and 1936. ***, **, * indicate significance at the 1%, 2%, and 10% level, respectively.  

 

   (1)  (2)  (3) 

VARIABLES  InMigState_3540  UnionRate_2013  UnionRate_2013 

           

Rain_d  ‐0.016** 

(‐2.086) 

IV InMigState_3540  333.680*** 

(3.472) 

MSA_unemployed_1930  ‐0.199  112.217  101.327 

(‐0.479)  (1.466)  (1.437) 

MSA _manufact_1930  ‐0.104***  14.236*  52.266*** 

(‐3.133)  (1.710)  (3.910) 

MSA _area_1930  ‐0.000  ‐0.000  ‐0.000 

(‐0.556)  (‐0.005)  (‐0.009) 

MSA _unemployed_1937  ‐0.303  22.242  135.570** 

(‐0.872)  (0.351)  (2.029) 

MSA _unemployed_2010  ‐40.938  ‐12.287 

(‐1.488)  (‐0.462) 

MSA _population_2010  ‐0.000  0.000 

(‐0.150)  (0.111) 

MSA_perc_manufact_2010  1.054  ‐37.420 

(0.045)  (‐1.538) 

Constant  0.105***  1.191  ‐32.202*** 

(7.944)  (0.342)  (‐3.176) 

Observations  73  69  69 

R‐squared  0.249  0.238  0.365 

Adjusted R‐squared     0.1502  0.2805 

 
 
 
 
 



Table XIII: 
This table reports regressions of various MSA social and economic outcome variables from 1980 to 2010 on Rain_d surrounding the MSA, where Rain_d is the 
MSA‐level average Standardized Precipitation Index within the 100 miles radius of the MSA over the drought years (1930, 1934 and 1936). JobGrowth is the 
percentage job growth, EstGrowth is the percentage establishment growth, SalGrowth is the percentage salary growth, GovAssist is the percentage growth in 
government assistance, Young is the percentage growth in the population aged 18 to 34, EduHigh is the percentage growth in highschool graduates, EduUni is 
the percentage  growth  in university  graduates,  and  TopIndustry  is  the percentage  growth  in  the number of  establishments  that  are  in  top  33‐percentile 
performing  industries. Control variables  include: MSA_unemployed_1980 and MSA_perf_manuf_1980 are  the MSA‐level unemployment  rate and  the MSA‐
level percentage of manufacturing in 1980. ***, **, * indicate significance at the 1%, 2%, and 10% level, respectively. 
 

(1)  (2)  (3)  (4)  (5)  (6)  (7)  (8) 

JobGrowth  EstGrowth  SalGrowth  GovAssist  Young  EduHigh  EduUni  TopIndustry 

Rain_d  0.431***  0.416***  0.276***  ‐0.151***  0.012*  0.057***  0.040***  0.044** 

(3.473)  (3.820)  (4.113)  (‐11.072)  (1.807)  (4.753)  (3.212)  (2.224) 

MSA_unemployed_1980  2.184**  0.376  ‐0.875  ‐0.111  ‐0.164***  0.157  ‐0.232**  ‐0.754*** 

(2.008)  (0.394)  (‐1.490)  (‐0.892)  (‐2.782)  (1.444)  (‐2.040)  (‐4.166) 

MSA_population_1980  ‐0.000  ‐0.000**  ‐0.000  ‐0.000**  0.000*  0.000  0.000  ‐0.000 

(‐0.398)  (‐2.148)  (‐0.337)  (‐2.453)  (1.907)  (1.533)  (0.330)  (‐0.599) 

MSA_perc_manufact_1980  ‐3.435***  ‐3.405***  ‐1.766***  0.062  ‐0.189***  0.371***  0.423***  ‐0.767*** 

(‐4.415)  (‐4.991)  (‐4.202)  (0.756)  (‐4.814)  (5.130)  (5.587)  (‐6.375) 

MSA_area_1980  0.000  0.000**  0.000**  0.000**  ‐0.000**  ‐0.000**  ‐0.000  0.000 

(0.313)  (2.321)  (2.453)  (2.367)  (‐2.195)  (‐2.358)  (‐0.056)  (1.165) 

Constant  1.261***  1.641***  2.768***  ‐0.704***  ‐0.171***  ‐0.391***  ‐0.453***  0.175*** 

(6.018)  (8.929)  (24.448)  (‐29.977)  (‐15.372)  (‐19.004)  (‐21.076)  (5.113) 

Observation  173  173  173  198  198  198  198  198 

R‐Squared  0.235  0.255  0.352  0.422  0.164  0.218  0.217  0.240 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Table XIV 

This table reports regressions of various MSA social and economic outcome variables from 1980 to 2010 on instrumented MSA‐level unionization rate in 1986, 
where the MSA‐level unionization rate in 1986 is instrumented by the MSA‐level average Standardized Precipitation Index within the 100 miles radius of the 
MSA over  the drought years  (1930, 1934 and 1936), Rain_d.  JobGrowth  is  the percentage  job growth, EstGrowth  is  the percentage establishment growth, 
SalGrowth  is the percentage salary growth, GovAssist  is the percentage growth  in government assistance, Young  is the percentage growth  in the population 
aged 18  to 34, EduHigh  is  the percentage growth  in highschool graduates, EduUni  is  the percentage growth  in university graduates, and TopIndustry  is the 
percentage growth in the number of establishments that are in top 33‐percentile performing industries. Control variables include: MSA_unemployed_1980 and 
MSA_perf_manuf_1980 are the MSA‐level unemployment rate and the MSA‐level percentage of manufacturing in 1980. ***, **, * indicate significance at the 
1%, 2%, and 10% level, respectively. 

 

(1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  (9) 

UnionRate_1986  JobGrowth  EstGrowth  SalGrowth  GovAssist  Young  EduHigh  EduUni  TopIndustry 

Rain_d  ‐6.864*** 

(‐8.104) 

IV UnionRate_1986  ‐0.063***  ‐0.061***  ‐0.040***  0.022***  ‐0.002*  ‐0.008***  ‐0.006***  ‐0.006** 

(‐3.473)  (‐3.820)  (‐4.113)  (11.072)  (‐1.807)  (‐4.753)  (‐3.212)  (‐2.224) 

MSA_unemployed_1980  11.452  2.903***  1.069  ‐0.415  ‐0.363***  ‐0.144**  0.252**  ‐0.165  ‐0.680*** 

(1.485)  (2.622)  (1.101)  (‐0.694)  (‐2.856)  (‐2.395)  (2.263)  (‐1.419)  (‐3.674) 

MSA_population_1980  0.000*  0.000  ‐0.000  0.000  ‐0.000***  0.000**  0.000**  0.000  ‐0.000 

(1.779)  (0.383)  (‐1.272)  (0.588)  (‐4.837)  (2.282)  (2.552)  (1.025)  (‐0.110) 

MSA_perc_manufact_1980  31.248***  ‐1.474  ‐1.513  ‐0.511  ‐0.625***  ‐0.136**  0.630***  0.605***  ‐0.566*** 

(6.090)  (‐1.405)  (‐1.646)  (‐0.902)  (‐5.663)  (‐2.586)  (6.512)  (5.987)  (‐3.519) 

MSA_area_1980  ‐0.000*  ‐0.000  0.000  0.000  0.000***  ‐0.000**  ‐0.000***  ‐0.000  0.000 

(‐1.964)  (‐0.539)  (1.355)  (1.413)  (4.984)  (‐2.598)  (‐3.464)  (‐0.823)  (0.618) 

Constant  3.814***  1.501***  1.872***  2.921***  ‐0.788***  ‐0.165***  ‐0.359***  ‐0.431***  0.199*** 

(2.619)  (6.752)  (9.604)  (24.327)  (‐31.565)  (‐13.911)  (‐16.433)  (‐18.851)  (5.486) 

Observation  200  173  173  173  198  198  198  198  198 

R‐Squared  0.386  0.235  0.255  0.352  0.422  0.164  0.218  0.217  0.240 

 



 

 

 

 

 

Online Appendix: 

The Impact of Forced Migration on Modern Cities: 

Evidence from 1930s Crop Failures 

 



In this appendix, we describe our data sources and the key steps we have taken 

to collect and compute the main variables used in this study. 

 

1. Union Membership Data 

The most comprehensive data source for union membership and coverage in the 

United State is called the “Union Membership and Coverage Database from the 

CPS” (or UnionStats) and can be found at http://www.unionstats.com/. This 

database was first constructed by Barry Hirsch and David Macpherson in 2002, 

and is currently being updated annually.  The UnionStats data resource provides 

private and public sector labor union membership, coverage, and density 

estimates compiled from the monthly household Current Population Survey 

(CPS) using BLS methods. The country-level union membership estimates begins 

in 1973, the state-level and industry-level union membership estimates are 

available from 1983, and the MSA-level union membership estimates is available 

from 1986.  

 

For earlier years, UnionStats also provides the database “Union Density 

Estimates by State, 1964-2014”, which is constructed by Barry T. Hirsch, David 

A. Macpherson, and Wayne G. Vroman. This database use two sources of data: 

the Current Population Survey (CPS), a monthly survey of U.S. households, and 

the discontinued BLS publication “Directory of National Unions and Employee 

Associations”, based on data reported by labor unions to the government, to 

produce the state-level union membership density from 1964 to 2014. The 

description of how this database is constructed can be found in Hirsch, 

Macpherson, and Vroman (2001). 

 

For state-level union membership before 1964, we use the  “U.S. Union 

Sourcebook: Membership, Finances, Structure, Directory” by Leo Troy and Neil 

Sheflin. In the 1985 publication, Leo Troy and Neil Sheflin provide state-level 

union membership figures for 1939, 1953, 1960, 1975, 1980, and 1982. In addition 

to the published BLS Directories, Leo Troy and Neil Sheflin has used financial 



reports made by labor unions to the Department of Labor to provide State 

estimates of full-time equivalent dues-paying membership. 

 

We estimate the union membership in 1929 by collecting all State Federation of 

Labor Convention Proceedings. The majority of convention proceedings are 

available in the microfiche collection “State Labor Proceedings: AFL, CIO and 

AFL-CIO Proceedings, 1885-1974”, which is collected and produced by the AFL-

CIO. The list of available state labor proceedings can be found in the book “State 

Labor Proceedings: A Bibliography of the AFL, CIO, and AFL-CIO Proceedings, 

1885-1974, Held in the AFL-CIO Library” by Gary M Kink and Mary Mills 

(1975). For convention proceedings that are missing from the microfiche 

collection, we obtain original copies of such convention proceedings from various 

libraries throughout the country.  

 

For some states, the total membership is reported directly in their annual 

convention proceedings. For example, in Figure A-1, the Exhibit D and E of the 

Forty-Fifth Annual Convention of the Massachusetts State Federation of Labor 

directly reported the complete list of affiliated organizations with the membership 

number for each affiliated organization. In Figure A-2, page 32 of the Thirtieth 

Annual Convention of the California State Federation of Labor reported the total 

membership numbers from 1909 to 1929.  

 

For states that do not directly report membership numbers, we derive the state-

level membership by collecting “Receipts-By-Dues” in financial reports and 

divide that number by “Due-Per-Capita”. The numbers of Receipts-By-Dues is 

easy to find, since all state convention proceedings contain receipts and 

expenditures in their annual financial reports. The number for Due-Per-Capita is 

usually harder to find. We read through the entire convention proceedings for 

1929, and if the number is not available, we further read convention proceedings 

for 1928 and 1930.  

 



Figure A-3 shows an excerpt of the convention proceedings for the 46th 

convention of the Ohio State Federation of Labor. The amount of Receipts-By-

Dues for Ohio State in 1929 can be found on page 34, the top 2 lines of the right 

text column. The total per-capita tax from July 1, 1928 to June 30, 1929 was 

reported to be $10,726.62. The number of Due-Per-Capita can also be found in 

the same convention proceedings on page 30, bottom right text column: 

 

“This convention will be called upon to consider the finances of the Federation 

by reason of the recommendation of your Executive Board, in its report to this 

convention, that the per capita tax be increased from one per cent per month per 

member to two cents per month.” 

 

We also utilize the 1929 edition of the “Handbook of American Trade Unions” 

published by the Bureau of Labor Statistics as a second data source to estimate 

the state-level unionization rate in 1929. The handbook contains detailed 

information of all labor union organizations of the United States that were 

affiliated to and not affiliated to the American Federation of Labor, as long as 

they had “national entity and significance”. More specifically, for each national 

union organization, the handbook lists detailed information about the total 

membership and the number of local union organizations located in each states. 

We employ a similar method as Troy and Sheflin (1985) to estimate the state-

level union membership. We first estimate the state-by-state membership number 

for each parent organization by combining the total membership number with 

the relative strength of the member organizations in each state. We then 

aggregate the membership numbers of all local union organizations for all parent 

organizations to obtain the state membership figures.  

 

2. Rain and Drought Data 

We obtain the climate division level and the state level climate values from the 

National Climate Data Center (NOAA). There are 344 climate divisions in the 

continental United States, and the climate values for each climate division are 



computed by using observations from all weather stations inside that climate 

division. A climate division lies entirely within a state and hence the state level 

climate values are computed by taking the area weighted average climate values 

of all climate divisions inside that state. For many states, counties lie complete 

within a climate division inside that state.  However, there are a lot of cases 

where a county can intersect with many climate divisions. For these cases, we 

superimpose the climate division boundary map with the county boundary map 

in order to identify and compute the intersected areas between a county and the 

climate divisions. We then estimate the climate values at the county level and at 

the MSA level (an MSA is just a collection of counties) by taking the weighted 

average of the climate values of all climate divisions that intersect with that 

county/MSA. We also compute the climate values for the surrounding areas that 

expand 50 and 100 miles outward of the MSAs using a similar method. We 

intersect the buffer areas around the MSA with all climate divisions and compute 

the weighted average climate values of all intersected climate divisions.  

 

Figure A-4 shows the boundaries of all climate divisions in the continental United 

States and also illustrate an example of the buffer area around Dallas. The blue 

area is the Dallas MSA and the red area is the buffer zone that expands 100 

miles outward of Dallas.  

 

3. Internal Migration Data 

We obtain the internal migration data from the 16th Census of the United States. 

The description of the data can be found in “Chapter 3: Internal Migration, 1935 

to 1940” and the data can be found in Tables 17, 18 and 19. Figure A-5 shows an 

excerpt of Table 18, which contains internal migration data from 1935 to 1940 for 

Boston. The number of In-migrants is broken down into Male/Female, From 

Balance of State, From Contiguous State, and Form Noncontiguous State and 

further broken down into Urban, Rural-nonfarm, and Rural-farm. 



Figure A-1: Proceedings of the 45th Annual Convention of the Massachusetts State Federation of Labor 

 



 



 



Figure A-2: Proceedings of the 30th Annual Convention of the California State Federation of Labor 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Figure A-3: Proceedings of the 46thth Annual Convention of the Ohio State Federation of Labor 



 

 

 





Figure A-4: The Climate Divisions of the U.S. and the Buffer Zone around Dallas 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Figure A-5: Internal Migration From 1935 to 1940 for Boston 

 

 


