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ABSTRACT

Economic impacts of unionization on employers are difficult to estimate in the absence of large,

representative data on establishments with union status information. Estimates are also confounded

by selection bias, because unions could organize at highly profitable enterprises that are more likely

to grow and pay higher wages. Using multiple establishment-level data sets that represent

establishments that faced organizing drives in the U.S. during 1984-1999, this paper uses a

regression discontinuity design to estimate the impact of unionization on business survival,

employment, output, productivity, and wages. Essentially, outcomes for employers where unions

barely won the election (e.g. by one vote) are compared to those where the unions barely lost. The

analysis finds small impacts on all outcomes that we examine; estimates for wages are close to zero.

The evidence suggests that  n at least in recent decades  n the legal mandate that requires the

employer to bargain with a certified union has had little economic impact on employers, because

unions have been somewhat unsuccessful at securing significant wage gains.
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B 0  : Law Prohibits Unions
BM : Law Allows Unions, No Election
B N : Law Allows Unions, Election Held, Union Loses
B U : Law Allows Unions, Election Held, Union Wins
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Distribution of Union Vote Share, All Certification Elections, InfoUSA and LRD sample
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Figure IVa: Survival at Year 2001, by Union Vote Share
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Figure IVb: Log(Employment), Year 2001, by Union Vote Share
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Figure Va: Log(Sales), by Union Vote Share
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Figure Vb: Log(Sales/Worker), by Union Vote Share
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Figure VIa: Baseline Characteristics at Time of Election, by Union Vote Share
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Figure VIb: Baseline Characteristics at Time of Election, Conditional on 
Survival at Year 2001, by Union Vote Share
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Note: 5608 Observations, 4816 Establishments
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Figure VIIa: Survival at Year 1997, by Union Vote Share, LRD
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Note: Observations: Pre-Election 38870, Post-Election 28929, Post-Election minus Pre-Election Mean 28790
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Figure VIIIa: Observation of a Contract Expiration Notice, Pre- and 
Post-Election, by Union Vote Share, LRD
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Figure VIIIb: Log(Production Hours/1000), Pre- and Post-Election, by 
Union Vote Share, LRD
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Note: Observations: Pre-Election 38854, Post-Election 28918, Post-Election minus Pre-Election Mean 28785
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Figure IXb: Log(Output/Hour), Pre- and Post-Election, by Union Vote 
Share, LRD
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Note: Observations: Panel A, Pre-Election 37005, Post-Election 20505, Post-Election minus Pre-Election Mean 20346
Panel B, Pre-Election 38870, Post-Election 28929, Post-Election minus Pre-Election Mean 28790
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Figure Xb: Log(Production Hourly Wage), Pre- and Post-Election, by 
Union Vote Share, LRD
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Figure Xa: Log((Assets/worker)/1000), Pre- and Post-Election, by 
Union Vote Share, LRD
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Note: Panel A, 32538 Obs, 3584 Establishments; Panel B, 14899 Obs, 1891 Establishments
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Figure XIa: Event Study Estimates of Election Impact on Log(Wage), All 
Union Losses
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Figure XIb: Event Study Estimates of Election Impact on Log(Wage), 
Union Loses, Vote Share: 30 to 50 percent
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Table III: Least-squares Regression-Discontinuity Estimates of
Union Effects, by Time after Election

Dependent Variable (1) (2) (3)

Contract Expiration 0.077 0.307 0.214
(0.018) (0.032) (0.041)

[13240] [8745] [6811]
Log(Hours) 0.030 0.032 0.041

(0.042) (0.066) (0.094)
[13240] [8745] [6811]

Log(Output) 0.001 0.030 0.040
(0.044) (0.064) (0.092)

[13235] [8742] [6808]
Log(Output/worker) -0.027 -0.004 0.008

(0.031) (0.046) (0.061)
[13235] [8742] [6808]

Log(Assets/worker) -0.043 -0.035 0.029
(0.070) (0.114) (0.133)

[10332] [6167] [3847]
Log(Wage) -0.013 -0.025 -0.005

(0.015) (0.021) (0.028)
[13240] [8745] [6811]

Sample 0-3 Years 4-7 Years 8+ Years
post-El. post-El. post-El.

Note: Within-election clustered standard errors in parentheses.
Number of observations in brackets. Each entry is the estimated
coefficient on the "Union won" indicator in a least squares
regression. Specification is the same as Col. (10) in Table 2. Each
column restricts the sample to the observations that are within the
first three years, between four to seven years, and eight years or
later, relative to the election year.
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Appendix Table I: Description of Data Sets

Data Set Description Main Variables

NLRB National Labor Relations Board Election Database: Contains universe of representation 
elections (certification and decertification) that occurred in the U.S. between 1984 and 
1999. Total observations: 62415.

Date of election, # eligible 
voters, # votes cast, # votes 
for the union

FMCS Federal Mediation and Conciliation Service Database: Contains all contract expiration 
notices filed with the FMCS between 1984 and 2001. Total Observations: 563565.

Date of Contract Expiration

InfoUSA InfoUSA Database: Contains all business establishments that appear in Phone Directories, 
as of May, 2001.

Employment, Sales Volume

LRD Longitudinal Research Database: Comprised of two components. 1) Census of 
Manufactures (1977, 1982, 1987, 1992, 1997): Universe of all manufacturing 
establishments in the U.S., and 2) Annual Survey of Manufactures (1974-1999): Universe 
of all large manufacturing establishments plus probability sample of smaller manufacturers.

Wages, Hours, Output, Total 
Value of Shipments, Assets

NLRB/FMCS/InfoUSA Total number of elections (62415). 20+ votes cast (33503), <1000 votes cast (33382), 
certification and de-certification elections only (32855), valid election date (32712). 
Company name and establishment street address used to match to FMCS and InfoUSA 
data. 13062 of the 32712 were found in the InfoUSA database (as of May, 2001).

Variables from NLRB, 
FMCS, and InfoUSA

NLRB/FMCS/LRD Company name and establishment street address used to match NLRB/FMCS data (32712 
observations) (see above) to LRD. Kept only matches where the year from the LRD is 
strictly less than the year of the election. With multiple matches, single "best" match was 
kept. 8533 of the 32712 matched. Kept cases where the ratio of eligible voters (NLRB) to 
production workers (LRD) is at least half (7743 of 8533).

Variables from NLRB, 
FMCS, and LRD



Appendix Table II: Sample Means, Infousa/NLRB/FMCS and LRD/NLRB/FMCS data sets

InfoUSA/NLRB/FMCS LRD/NLRB/FMCS
Variable Obs Mean Std. Dev Std. Error Obs Mean Std. Dev Std. Error

Union Wins Election 27560 0.429 0.495 (0.003) 5608 0.360 0.480 (0.006)
Number of Votes Cast 27560 88.6 107.6 (0.6) 5608 111.9 121.9 (1.6)
Log(Votes Cast) 27560 4.091 0.806 (0.005) 5608 4.327 0.840 (0.011)
Total Employment 16987 172.8 353.0 (2.7) 5608 149.6 192.0 (2.6)
Log(Employment) 16987 4.057 1.645 (0.013) 5608 4.412 1.197 (0.016)
Total Value of Shipments ($1000) 16200 32192.3 72308.4 (568.1) 5608 32217.9 71991.9 (961.3)
Log(Total Value of Shipments) 16200 8.984 1.832 (0.014) 5605 9.434 1.478 (0.020)
Log(Shipments/Employment) 8634 5.111 0.966 (0.010) 5605 5.021 0.772 (0.010)
Number of Production Workers --- --- --- --- 5608 112.1 151.9 (2.0)
Log(Production Workers) --- --- --- --- 5608 4.077 1.239 (0.017)
Production Man-hours (1000s) --- --- --- --- 5608 228.9 308.8 (4.1)
Log(Production Hours) --- --- --- --- 5608 4.762 1.281 (0.017)
Shipments per Production Hour --- --- --- --- 5608 140.9 207.9 (2.8)
Log(Shipments/Hour) --- --- --- --- 5605 4.671 0.833 (0.011)
Employee Annual Earnings ($1000) --- --- --- --- 5608 27.4 11.1 (0.1)
Log(Annual Earnings) --- --- --- --- 5608 3.383 0.374 (0.005)
Production Wage --- --- --- --- 5608 11.9 6.1 (0.1)
Log(Production Wage) --- --- --- --- 5608 2.538 0.377 (0.005)
Notes: Certification election cases only. Total Employment (I/N/F: reported; L/N/F: sum of non-production workers during quarter that contains March 12and production
workers). Total Value of Shipments (I/N/F and L/N/F): dollar value of products and services sold. Production workers: average of production workers in 4 quarters
containing the 12th of March, May, August, and November. Production Man-Hours: sum of 4 quarters of plant man-hours of production workers. Employee Annual
Earnings: Sum of earnings paid to production and non-production workers, divided by total employment. Production Wage: Earnings paid to production workers, divided
by production man-hours. Dollar amounts are in 2001 dollars for InfoUSA/NLRB/FMCS, and are (CPI-adjusted) 2000 dollars for LRD/NLRB/FMCS.



Appendix Table III: Correlation Between Similar Measures across Datasets

Data Set Dependent Variable Mean Slope Coefficient on Alternative Measure
All Exact Street Non-Exact

Match Match

InfoUSA Log(Employment) 4.298 0.913 0.910 0.906
(0.024) (0.011) (0.017) (0.020)
[4181] [4181] [2692] [1489]

NLRB Log(Eligible Voters) 4.273 0.237 0.233 0.248
(0.013) (0.010) (0.013) (0.015)
[4181] [4181] [2692] [1489]

LRD Log(Prod. Workers) 4.605 0.972 0.959 0.976
(0.016) (0.010) (0.017) (0.012)
[3583] [3583] [841] [2742]

NLRB Log(Eligible Voters) 4.678 0.743 0.824 0.722
(0.014) (0.008) (0.015) (0.009)
[3583] [3583] [841] [2742]

Note: Standard errors in parentheses. Number of observations in brackets. Upper panel reports median regression
slope coefficients. Lower panel reports OLS slope coefficients. Each entry is slope coefficient on the alternative
measure (e.g. 0.913 is the slope coefficient from a median regression of Log(Employment) from InfoUSA on
Log(Eligible Voters) from NLRB. The entry below is the reverse median regression). "Exact Street Match"
indicates that the street address matched exactly between the two data sets.



Appendix Table IV: Coefficients on Won Election, Alternative Measures
of Employer Outcomes

"Labor Inputs" "Capital"
Log(Total Empl.) 0.039 Log(Total Assets) -0.012

(0.045) (0.077)
[28796] [20346]

Log(Non-prod. Empl.) 0.027 Log(Assets/Total -0.028
(0.051) Empl.) (0.069)
[28096] [20346]

Log(Production Empl.) 0.037 Log(Assets/Production -0.029
(0.048) Empl.) (0.072)
[28796] [20346]

Log(Production Hours) 0.028 Log(Assets/Production -0.029
(0.049) Hours) (0.072)
[28796] [20346]

"Output" "Wages"
Log(Total Value of 0.011 Log(Annual Earnings) -0.028
Shipments) (0.049) (0.015)

[28785] [28796]
Log(Adjusted Value 0.016 Log(Production Annual -0.027
of Shipments) (0.050) Earnings) (0.016)

[28778] [28796]
Log(Production Hourly -0.016
Wage) (0.015)

"Productivity" [28796]
Log(TVS/Total Empl.) -0.027 Log(Non-production -0.009

(0.030) Annual Earnings) (0.024)
[28785] [27991]

Log(Adj. TVS/Total -0.024 Log(Non-prod/Prod. 0.010
Empl.) (0.030) Annual Earnings) (0.028)

[28778] [27991]
Log(TVS/Production -0.026 Log(Adjusted Annual -0.025
Empl.) (0.033) Earnings) (0.015)

[28785] [28796]
Log(Adj. TVS/Prod. -0.023 Log(Adj. Production -0.024
Empl.) (0.034) Annual Earnings) (0.016)

[28778] [28796]
Log(TVS/Production -0.015 Log(Adj. Production -0.013
Hours) (0.034) Hourly Wage) (0.016)

[28785] [28796]
Log(Adj. TVS/Prod. -0.012 Log(Adj. Non-prod. -0.006
Hours) (0.034) Annual Earnings) (0.025)

[28778] [27991]
Note: Entries are coefficients from specification (10) from Table 2). Clustered (on establishment) 
standard errors in parentheses, number of observations in brackets. Adjusted TVS: TVS + net change 
in finished goods inventory + net change in work-in-process inventory. Adjusted wage variables add 
total supplementary labor costs to the payroll before dividing by employment (or hours). For 
production and non-production "wage" variables, total supplementary labor costs are first mulitplied 
by the fraction of the payroll that is paid to production or non-production workers, before added to the 
respective payrolls.



Appendix Table V: OLS and Regression-Discontinuity Estimates on Business Survival, Decertifications

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Union Won -0.030 -0.036 -0.047 -0.035 -0.058 -0.035 -0.019 -0.027 -0.031 -0.026 -0.021
(0.029) (0.029) (0.029) (0.029) (0.048) (0.049) (0.061) (0.062) (0.062) (0.061) (0.062)

Vote Share 0.086 0.536 0.815 1.590 1.560 1.847 1.755
(0.120) (0.266) (0.738) (1.332) (1.309) (1.307) (1.296)

(Vote Share)2 -0.561 -1.338 -4.887 -5.005 -6.423 -6.040
(0.300) (1.911) (5.356) (5.234) (5.248) (5.239)

(Vote Share)3 0.546 6.414 6.866 8.949 8.440
(1.316) (8.356) (8.118) (8.169) (8.196)

(Vote Share)4 -3.138 -3.495 -4.465 -4.228
(4.414) (4.269) (4.304) (4.338)

Log(Votes Cast) 0.053 0.050 0.052 0.049
(0.017) (0.018) (0.017) (0.018)

Year dummies? No Yes Yes Yes No No No No Yes Yes Yes

Industry dummies? No No No Yes No No No No No No Yes

R-Squared 0.001 0.0394 0.048 0.0684 0.0015 0.0051 0.0053 0.0058 0.0442 0.0523 0.0723

Note: Sample size is 1085. Some elections match to same establishment, so standard errors are clustered on the establishment level (998 independent
establishments). Includes all elections that occurred before 1997 that has the same name and address as a pre-election-year entry in the LRD. Dependent variable
is whether establishment appears in the 1997 Census of Manufactures. Least squares point estimates reported.



Appendix Table VI: Least-squares Regression-Discontinuity Estimates of Union Effects, Decertifications

Dependent Variable Coefficient on Won Election

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Contract Expiration 0.257 0.328 0.280 0.261 0.242 0.226 0.217 0.220 0.218 0.232
(0.060) (0.026) (0.042) (0.045) (0.056) (0.058) (0.056) (0.055) (0.056) (0.054)
[1098] [5954] [5954] [5954] [5954] [5954] [5954] [5954] [5954] [5954]

Log(Hours) -0.071 0.016 0.002 -0.005 -0.021 -0.038 0.006 -0.006 -0.004 -0.005
(0.054) (0.024) (0.038) (0.039) (0.049) (0.050) (0.037) (0.035) (0.035) (0.031)
[1098] [5954] [5954] [5954] [5954] [5954] [5954] [5954] [5954] [5954]

Log(Output) -0.243 0.088 -0.115 -0.104 -0.414 -0.381 -0.160 -0.193 -0.196 -0.205
(0.190) (0.081) (0.142) (0.143) (0.176) (0.174) (0.105) (0.100) (0.099) (0.094)
[1098] [5954] [5954] [5954] [5954] [5954] [5954] [5954] [5954] [5954]

Log(Output/worker) -0.233 0.153 -0.014 0.002 -0.484 -0.473 -0.221 -0.249 -0.252 -0.236
(0.184) (0.088) (0.153) (0.150) (0.186) (0.183) (0.096) (0.092) (0.090) (0.087)
[1098] [5951] [5951] [5951] [5951] [5951] [5951] [5951] [5951] [5951]

Log(Assets/worker) 0.011 0.065 0.101 0.106 -0.070 -0.092 -0.065 -0.067 -0.067 -0.043
(0.153) (0.065) (0.110) (0.111) (0.144) (0.142) (0.063) (0.063) (0.063) (0.062)
[1098] [5951] [5951] [5951] [5951] [5951] [5951] [5951] [5951] [5951]

Log(Wage) -0.342 -0.048 0.077 0.015 -0.128 -0.132 -0.156 -0.146 0.001 -0.033
(0.226) (0.098) (0.163) (0.162) (0.207) (0.207) (0.189) (0.176) (0.141) (0.128)

[770] [4205] [4205] [4205] [4205] [4205] [4205] [4205] [4205] [4205]

Sample +/- 5% All All All All All All All All All
Polynomial Terms 0 0 1 2 3 4 4 4 4 4
Dependent Variable Level Level Level Level Level Level De-meaned De-meaned De-meaned De-meaned
Include Base Mean? No No No No No No No Yes Yes Yes
Year dummies No No No No No No No No Yes Yes
Industry dummies No No No No No No No No No Yes

Note: Within-election clustered standard errors in parentheses. Number of observations in brackets. Each entry is the estimated coefficient on the
"Union won" indicator in a least squares regression. "Base Mean" is the average of the dependent variable for years strictly before the election year.
"De-meaned" denotes that the dependent variable is the outcome minus the "base mean". "+/- 5%" sample are elections where the union vote share is
between 45 and 55 percent.



Appendix Table VII: Least-squares Regression-Discontinuity
Estimates of Union Effects, Decertifications

Dependent Variable (1) (2) (3)

Contract Expiration 0.106 0.380 0.192
(0.063) (0.068) (0.092)
[2620] [1839] [1495]

Log(Hours) -0.026 0.021 0.018
(0.032) (0.041) (0.067)
[2620] [1839] [1495]

Log(Output) -0.155 -0.138 -0.372
(0.082) (0.119) (0.174)
[2620] [1839] [1495]

Log(Output/worker) -0.139 -0.193 -0.450
(0.076) (0.112) (0.157)
[2619] [1838] [1494]

Log(Assets/worker) 0.012 -0.064 -0.108
(0.060) (0.085) (0.118)
[2619] [1838] [1494]

Log(Wage) -0.091 -0.075 -0.037
(0.133) (0.199) (0.211)
[2071] [1284] [850]

Sample 0-3 Years 4-7 Years 8+ Years
post-El. post-El. post-El.

Note: Within-election clustered standard errors in parentheses.
Number of observations in brackets. Each entry is the estimated
coefficient on the "Union won" indicator in a least squares
regression. Specification is the same as Col. (10) in Table 2. Each
column restricts the sample to the observations that are within the
first three years, between four to seven years, and eight years or
later, relative to the election year.




