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Comments

Roberto Rigobon: This paper studies the effect of minimum wages on the 
distribution of wages and on overall unemployment. This is an extremely 
important question, and one that has barely been analyzed in emerging 
markets. Brazil’s minimum wages provide a unique opportunity to study 
this question because changes in minimum wages have been large and 
frequent.

The paper mainly consists of two parts: a study of the impact of mini-
mum wages on the wage distribution and an analysis of the implications 
of minimum wages for unemployment.

To study the influence of minimum wages on the wage distribution, 
Lemos examines different measures of the tightness of minimum wages. 
The specification that she uses is the following:

ΔlnWrt = αw + βwΔln MWrt + γ wπrt−1 + δwΔurt−1 + λwΔXrt 

	 + f w
r + f w

t + εw
rt.

All her results are well summarized in table 1.
To study the impact on employment, Lemos uses the same measures and 

evaluates the impact of its changes on total employment, total hours, and 
jobs. This is done to appraise the different margins in which minimum 
wages can work. For instance, an increase in the minimum wage could 
produce a decline in the hours worked while keeping the same number of 
jobs, or it could reduce the number of jobs while keeping the hours per 
worker intact. Her specification is

XN MW N f

f

rt
n n

t
n

rt
n

rt l
n

l rt l r
n

t
n

rt
n

∑∆ = α + β ∆ + γ π + λ ∆ + ρ ∆ +

+ + ε

− = −ln ln ln

.

1 1
24

The results for this specification for the different measures of minimum 
wages and employment are presented in table 3.
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Her main findings are threefold. First, the wage distribution experiences 
significant compression regardless of the measures of minimum wage tight-
ness used in the specification. Second, employment measures are almost 
unaffected—and if they are at all, the effects are very small. Third, the 
preferred measures for evaluating the impact of the minimum wage are 
the real fraction of workers affected and the spike.

I organize my comments along two lines. First, although I have no 
problems in principle with the spike variable, I have severe doubts that the 
real fraction of workers affected should be used at all. Second, I examine 
what type of robustness tests should be performed to ensure that the results 
are not driven by unobservable variables.

The objective of the fraction of workers affected variable is to measure 
the proportion of workers for whom the minimum wage wasn’t binding at 
time t − 1, but is binding at time t. This is measured as the mass of workers 
who have a wage that satisfies equation 1:

(1) 0.98  MWt−1 < wt−1 < 1.02  MWt,

where MW is the nominal minimum wage and w is the wage. The idea  
of the real fraction of workers affected is to use real wages instead of 
nominal ones:

(2) 0.98  RMWt−1 < RWt−1 < 1.02  RMWt.

Equation 1 measures the proportion of workers who have wages close 
to the minimum wage and who are likely to find it binding. Therefore, this 
is a clear measure of how tight the minimum wage is. This interpretation 
does not apply to real minimum wages, however. For example, movements 
in the inflation rate will imply changes in the real minimum wage that are 
not necessarily associated with changes in the tightening of the minimum 
wage. Moreover, the presence of inflation changes the interpretation of 
the results. If inflation has different effects on the nominal wages of indi-
viduals along the distribution, then changes in real wages could be the 
result of these differences and not the outcome of the tightening of the 
minimum wage. In particular, if inflation increases the nominal wages of 
individuals in the bottom of the distribution more than those in the top 
of the distribution, then the compression of the wage distribution could 
be explained by the omitted variable and not by the tightening of the 
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constraint—especially if the relation is nonlinear. If employment depends 
negatively in real wages, then increases in inflation together with increases 
in minimum wages will make the average effect on employment small, 
and possibly with the wrong sign. Lemos understands this inconvenience, 
and she introduces inflation on the right-hand side of the specification. 
Her specification is insufficient, however, if the relation between wages 
and inflation is not linear.

One way to test for this is to compare the level and first-difference 
estimates, for instance by estimating the following equations:

lnWrt = αw + βwln MWrt + γwprt−1 + δwurt−1 + λwXrt + f w
r + f w

t + εw
rt 

and

ΔlnWrt = αw + βwΔln MWrt + γ wπrt−1 + δwΔurt−1 + λwΔXrt + f w
r 

	 + f w
t + εw

rt.

If both equations are valid, then the estimates of these two regressions 
should be statistically the same. If there is a specification error, then these 
estimates are statistically different from zero. In other words, the ordinary 
least squares (OLS) coefficients are statistically different if the fixed effects 
in the level regression (the first one) are correlated with the residual, if the 
right-hand side variables are correlated with the residuals in both equa-
tions, or if the model is nonlinear.

For example, if this exercise is performed for the minimum wage and 
the real fraction of workers affected, the result is a rejection of the null 
hypothesis that the estimates are the same across both specifications. One 
alternative is that the decile fixed effects are correlated with the residuals, 
and this misspecification is causing the rejection. However, I do not see 
why this would be a more valid possibility than the fact that inflation has 
a nonlinear effect on nominal wages at the different deciles of the dis-
tribution. The paper would benefit if Lemos included a discussion of the 
robustness of the results and presented a series of specification tests that 
would make a more convincing case for using the real fraction of workers 
affected. Possibilities include first differences versus the level regression, 
between versus within regressions, and long versus short differences  
(to determine the presence of an error-in-variables problem).
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Finally, the fact that the results on wage compression are much weaker 
when the spike or the other measures of the minimum wage are used 
illustrates that the strong results found using the real fraction of workers 
affected may be driven by imperfectly controlling for inflation. While I am 
sympathetic to Lemos’s results, and I believe they will survive a battery of 
robustness tests, I also consider that the real fraction of workers affected 
should not be the preferred variable, especially in Brazil where the mini-
mum wage is part of the anti-inflationary policy.

Kevin Lang: A reasonable, although possibly controversial, summary of the 
research on the effects of minimum wages in the United States is that they 
compress the wage distribution, have only a small disemployment effect, may 
reduce income inequality a little, and may redistribute employment among 
groups, possibly toward young workers in at least some industries. These 
results are undoubtedly time and location specific. There is some evidence 
that the disemployment effect has declined over time and some evidence 
that when the minimum wage is high relative to prevailing wages, it reduces 
employment more substantially, although both results have been questioned.

Against this background, Sara Lemos makes three important contribu-
tions. First, she shows the sensitivity of the results to the choice of different 
measures of the minimum wage. Second, she measures the wage and 
employment effects of minimum wage laws in a very different institutional 
setting while meeting current standards for identification. Third, she dis-
tinguishes between the effect of the minimum wage on hours worked and 
its effect on employment. Let me take these in turn.

If one ignores the other controls in the equations, the basic estimating 
equation is

(1) OUTCOME = a + b MWPROXY + u.

Since the various measures of the minimum wage do not share a common 
metric, Lemos makes them comparable by regressing the minimum wage 
proxy on the real minimum wage:

(2) MWPROXY = c + d REALMW + e.

The reported coefficient in the tables is bd.
I want to suggest a somewhat different way of interpreting these results. 

Think of the first equation as the ordinary least squares (OLS) estimate of 
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the effect of the minimum wage proxy on the outcome. Think of the second 
equation as the first stage in two-stage estimation of the effect of the proxy 
on the outcome, using the real minimum wage as an instrument. In the case 
in which the minimum wage proxy is the real minimum wage, the first 
equation gives us the reduced form of this system, which I will write as

(3) OUTCOME = f + g REALMW + v.

When the system is just identified,

(4) gOLS = bIV  dOLS.

Compare this with

(5) gm = bOLS  dOLS,

where gm is the coefficient reported in the tables. Comparing equations 4 
and 5 shows that when gm is bigger than gOLS, the OLS regression of the 
outcome on the proxy provides a bigger coefficient estimate than if the real 
minimum wage is used as an instrument for the proxy.

The estimated effect of the real minimum wage on wages is much more 
positive than the estimated effect of the other minimum wage proxies in 
every case. In other words, gm > gOLS and bOLS > bIV. Similarly, the estimated 
effect of the real minimum wage on total employment and the employment 
rate is much more negative using the real minimum wage than using the 
other proxies. No such consistent pattern arises with hours worked.

This comparison shows that if both the proxy and real minimum wage 
are uncorrelated with the error term, then OLS and instrumental variables 
(IV) estimations should give the same answer. The fact that they do not 
establishes that at least one and perhaps both estimators are biased. At the 
very least, this exercise establishes econometrically that not all of the 
proxies should be used.

Table 1 provides some clues as to which of the proxies is most suitable. 
It shows that the real minimum wage is associated with approximately 
equal and large changes in wages at all points in the distribution. This is 
implausible. Moreover, since the estimate is much more positive when the 
real minimum wage is used, the IV is biased upward relative to the OLS 
estimators. I would not be surprised if the real minimum wage and the error 
in the wage equation were positively correlated. Any error in the price 
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index will have the same effect on real wages and the real minimum wage. 
This, of course, does not demonstrate that the results are biased using any 
of the other indicators, but it points to the need for caution.

The approach in table 2 is much more compelling. It is comparable to 
the approach used in many recent papers in which authors examine a single 
change in the minimum wage. Those papers use some measure of how 
binding the minimum wage increase is and regress the outcome variable 
(for example, the change in employment) on that measure. The expectation 
under standard theory is that the employment change will be more negative 
(or less positive) in localities where the minimum is more binding. If, 
instead, the minimum wage fell, the employment change should be more 
positive (or less negative) in localities where the minimum wage is more 
binding. When the minimum wage does not change, there is no reason to 
expect the employment change to be greater or smaller when the minimum 
wage is more binding.

When one simultaneously examines periods of increase and decrease in 
the minimum wage, then the parallel to the modern approach is to regress 
the outcome measure (in this case, the wage change) on the measure of how 
binding the minimum wage is (in this case, the real fraction of workers 
affected), interacted with the change in the minimum wage. The analysis 
should thus focus on the column that shows the interaction between the real 
fraction of workers affected and the change in the minimum wage. I do 
not focus on the direct effect of the real minimum wage, which is biased, 
or on the direct effect of the measure of how binding the minimum wage is, 
for which there is no theoretical prediction.

The results indicate that an increase in the minimum wage raises wages 
more when the minimum wage is more binding (that is, the real fraction 
of workers affected is greater), which is what I would expect, and that this 
effect is greater at lower percentiles of the wage distribution, which is also 
what I would expect. The fact that a similar pattern arises for the coeffi-
cients on the real fraction of workers affected (that is, when the change in 
the minimum wage is zero) is somewhat disturbing. As noted, there is no 
obvious reason for the wage distribution to be compressing more when 
the minimum wage is more binding if the minimum wage is not changing.

All told, the paper makes a convincing case that the minimum wage in 
Brazil significantly compresses the wage distribution and that the ripple 
effects probably extend further up the wage distribution than in the United 
States. This fits the fact that the minimum wage is often a benchmark wage 
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for indexing in Brazil. Armed with this knowledge, I now turn to the 
employment effects.

I will not present the arguments for focusing on table 4 rather than table 3, 
which are similar to those for preferring table 2 to table 1—although the 
evidence for bias in table 3 is admittedly weaker than the evidence for 
table 1. This is largely because the estimates of the employment coeffi-
cients using the real minimum wage are very imprecise.

As with the wage effects, I focus on the interaction term in table 4. The 
results are similar to what I have claimed is the evidence for the United 
States. The effect on the employment rate is small and only significant at 
the 0.1 level. We can exclude an elasticity of employment with respect to 
the minimum wage of −0.1, a traditional estimate of the U.S. elasticity, but 
not smaller elasticities consistent with more recent evidence.

This is the employment effect for all workers, many of whom are not 
affected by the minimum wage. Based on table 2, roughly half of Brazilian 
workers see a wage increase as a result of a minimum wage increase. For 
most of these workers, the increase is smaller than the minimum wage 
increase, but it appears that roughly half of workers get an increase aver-
aging about 70 percent of the minimum wage increase. Using standard 
estimates of the elasticity of demand for labor, a 10 percent increase in 
the real minimum wage should generate an employment reduction on the 
order of one to two percent, which is much higher than the paper estimates. 
Thus this paper extends the U.S. finding that employment effects are 
smaller than implied by the simple labor demand model to a very different 
institutional setting.

The results show that the minimum wage law may have a modest 
effect on hours worked. The coefficient falls just short of significant at the 
0.1 level. The total employment effect is significant at the 0.1 level and  
is noticeably larger than the effect on the employment rate. Because they 
are so marginally significant, I do not put too much faith in these results. 
If they hold up in other studies, however, they may help us better under-
stand the mechanisms through which minimum wage laws affect the labor 
market.

My interpretation of the results is clearly somewhat different from the 
interpretation in the paper. This is, in part, because I believe that Sara 
Lemos has been more effective than she gives herself credit for in casting 
doubt on the range of minimum wage indicators by showing differences 
in the results based on the range of indicators. It is also, in part, because  
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I believe that a priori the interaction specification is the correct one and 
that the coefficient on which to focus is the interaction term. In any event, 
she has made the information available so that others can draw their own 
conclusions, making her contribution particularly valuable.

Finally, the paper does not seek to address the issue of winners and losers. 
We know that, as in the United States, the minimum wage compresses the 
wage distribution and that the overall employment effects are small. It is 
important to learn whether the minimum wage causes significant displace-
ment and, if so, whether the workers who gain jobs are from more or less 
favored circumstances than those they displace.
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