
Regression Discontinuity Design

The Treatment Model
Wi = 1 : Treatment (union, financial aid)
Wi = 0 : Control (nonunion, non-financial aid)
Yi (0) : Outcome if not treated
Yi (1) : Outcome if treated

Yi = (1−Wi )× Yi (0) + Wi × Yi (1) =

{
Yi(0) if Wi = 0
Yi (1) if Wi = 1



Sharp Regression Discontinuity Design

The treatment status is determined as follows

Wi = 1 {Xi ≥ c}

Xi : variable determining treatment (vote share, college financial
aid score)
c : threshold. (50% vote share, aid score threshold)
Estimate the average treatment effect at the threshold point c

τSRD = E [Yi (1)− Yi (0)|Xi = c]



Assumptions

Assumption 1
E [Y (0)|X = x ] , E [Y (1)|X = x ]

are continuous in x .

Assumption 2
limx↗cWi (x) = 0, limx↘cWi (x) = 1

Sharp RD Design

Then, we can use the following Sharp Regression Discontinuity
Design Estimator to estimate the treatment effect.

τ = limx↘cE [Yi |X = x ]− limx↗cE [Yi |X = x ]
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Union Ballot

I Estimate the effect of unions on private sector plant survival,
employment, wages, output, productivity.

I The problem is that unionization could be an endogenous
variable determined by factors that also affect plant survival,
employment, wages, etc.

I Exploit the secret ballot outcome that determine unionization.
There is randomness of the final voting outcome. They look
at plants that were not unionized due to votes being barely
below 50% and those that were unionized with votes barely
above 50%.

I The authors assume any variation of votes around the 50%
unionization threshold is random, thus among the plants with
around 50% votes, unionization outcome can be considered
random.



Data

I National Labor Relations Borad (NLRB): 1984-1999. Data on
elections.

I Federal Mediation and Consiliation Service (FMCS):
1984-2001. Data on Union Contract Expiration. Measure of
collective bargaining activity after the union election.

I InfoUSA: 2001. Data on subsequent business survival,
employment output.

I Longitudinal Research Database (LRD) of U.S.
Census:1974-2001. Employment, wages, output, investment,
and productivity in the manufacturing sector.



Process of Unionization

I A group or workers start organization drive with the assistance
of a labor union.

I Card Drive: 50% approval cards are generally required
(minimum 30%) in six months for a petition at the Natinal
Labor Relations Board.

I The NLRB decides on the composition of workers in a
bargaining unit.

I NLRB conducts the secret ballot election at the work site.
50% plus one or more votes are required for unionization.
After hearing objections to elections, NLRB decides whether
the results are valid or reelection needs to be done.

I If the union votes have majority, then the management has to
negotiate in good faith with the union.



Firms, who often want to prevent unionization, can do the
following.

I Hold meetings to discuss costs of unionization for the workers.

I Fire union activists without much punishments (only
reinstatements).

I Hire anti-union consultants.

I Alleging unfaire labor practices, dispute the choice of
bargaining unit.



Distribution of Union Vote Shares: All Certification Elections.

50% threshold is not far away from the mode of the distribution.
Close elections are the norm of unioniation drives.
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Figure II 
Distribution of Union Vote Share, All Certification Elections, 

InfoUSA and LRD Samples 
Note: InfoUSA sample: 27560 observations, LRD sample: 5608 observations. 

study, than the quantity identified by the RD design. The RD 

design estimates a weighted average treatment effect for the 

entire population, but places more weight on observations whose 

vote shares are more likely to be close to the 50 percent threshold 

[Lee 2003].17 Thus, our RD approach is appropriate for estimat 

ing the impact of the formation of a union, as it typically occurs 

today, but is inappropriate for forecasting what would be the 

impact of unionization in an environment where unions obtain 

overwhelming support for organization. 

IILB. Regression-Discontinuity Design 

Our main identification strategy is to exploit an experiment 
that is embedded in NLRB representation elections via a regres 
sion discontinuity design. That is, unionization is a deterministic 

17. This assumes that before the election, the vote share has a nondegenerate 
probability density. 



Model

y = Xγ + Dβ + ε

D = 1(V >
1

2
)

V = X δ + u

V : union vote: more than 1
2 results in uninization.

β: measures the effect of unionization on the outcome y .
X in the equation determining V is the same as X in y . In this
setup, there is no instrument to correct for endogeneity bias.



Sharp Regression Discontinuity Design

Assumptions

I There is some ex ante uncertainty in the vote share.

I The density of u conditional on X and ε is continuous.

Then, one can adopt the Sharp Regression Discontinuity Design
and

β = lim∆↘0+E

[
y |V =

1

2
+ ∆

]
− lim∆↗0−E

[
y |V =

1

2
−∆

]



I Without uncertainty in vote share, E [Y (0)|V = v ] and
E [Y (1)|V = v ] may not be continuous at the threshold point
1
2 . Only when there is a strong benefit to unionization, would
union members push the vote over the 50%. Otherwise, the
vote would not make it above 50%, implying discontinuous
union benefits at 50% vote share.

I If the density of u conditional on X and/or ε is not
continuous. Then, the distribution of X and/or ε conditional
on V = X δ + u can be discontinuous at 1

2 , which makes
E [Y (0)|V = v ] and E [Y (1)|V = v ] discontinuous at v = 1

2 .



I Continuity means that the density of X and ε will be
approximately the same between treatment (unionized) and
control (nonunionized) groups within the small neighborhood
of v = 1

2 .

I That is, one can test the validity of RD design by looking at
the E [X |v ] and see whether it is continuous around V = 1

2 .

I If not, then RD design is not valid because one does not know
whether discontinuity in outcome comes from unionization or
from the discontinuity in X .

Estimating Equation

Yi = α + β1(Vi ≥
1

2
) +

∑
k

γkV
k
i + ωi



Results

Union certification and bargaining

I Barely winning and barely losing an election have immediate
and lasting impact of unionization. The fraction immediately
recognized is essentially zero below the 50 percent threshold,
and essentially 100 percent above the threshold.

I Close losers have much lower probability of eventually being
unionized than close winners. Eventual desertification of close
winners are also rare.

I Discontinuity of collective bargaining probability at 50% of
vote count.
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Figure Ilia 

Recognition, Subsequent Certification or Decertification, by Union Vote Share. 
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Figure Illb 
Contract Expiration Notice Filed, Prior to and Postcertification or 

Decertification Election, by Union Vote Share 

Note: Figure Ilia: Initial Elections that take place between 1984-1995, 21405 
observations. Point estimates and standard errors (in parentheses) are from a 

regression of the dependent variable on a fourth-order polynomial and a certifi 
cation status dummy variable. Figure Illb: Post-: Elections take place (1984 
1995), 21405 and 3785 for certification and decertification elections, respectively. 

Prior: Elections take place (1987-1999), 21457 and 3445 observations. 



Log Employment and Survival

I There is no discontinuity of log employment and firm survival
in 2001 at 50% vote share. That is, no sample selection bias
for the Regression Discontinuity Design.

I No discontinuity of log sales and log sales per worker.

I Pre-election bargaining probability, log hours, log output per
hour, log wage: no discontinuity at 50%: supports
randomness of votes around discontinuity.

I The regression estimates of the discontinuity could be sensitive
to the functional form used, i.e. number of polynomials, etc.
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Figure IV 

Log(Employment) and Survival at Year 2001, by Union Vote Share 

Note: Figure IV uses overall sample (27,560 observations) and sample condi 
tional on positive employment (9,792). Figure V uses sample conditional on 

positive sales (9,125) and valid sales/worker (8,634). See Appendix 2. Dashed lines 
are fitted values from regressions of the dependent variable on a fourth-order 

polynomial in the union vote share and a certification status dummy. Point 
estimates and standard errors (in parentheses) are reported in the figure. 

are reported in the figure. As mentioned earlier, the employers 
under consideration are those that held elections between 1984 
and 1999. As a result, the business survival effects are averaged 
over time periods ranging from 2- to 17-year horizons, with more 

weight given to the longer time period, since there were more 

NLRB elections in the mid- to late-1980s. 
The solid circles show no visible discontinuity in the survival 

rates at the 50 percent threshold. Correspondingly, the fourth 

order polynomial estimate ofthe gap yields an effect of -0.012 in 

probability with a standard error of 0.014. The mean survival 

rate is about 0.40. The precision of the RD estimates are on the 
same order of magnitude as the theoretical maximum, since a 

randomized experiment with 27,560 observations would yield a 

standard error ofthe difference of about 0.0041. 

The small and potentially null effect on survival is important 
because it suggests that sample selection bias in an analysis that 
conditions on survival may be a second-order issue. In particular, 
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