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ABSTRACT

The international literature on minimum wage greatly lacks empirical evidence 

from developing countries. Brazil’s minimum wage policy is a distinctive and central 

feature of the Brazilian economy. Not only are increases in the minimum wage large 

and frequent but also the minimum wage has been used as anti-inflation policy in 

addition to its social role.

This study estimates the effects of the minimum wage on wages, employment and 

prices using panel data techniques and monthly household data from 1982 to 2000 at 

individual and regional levels. A number of conceptual and identification questions is 

discussed. (1) Various strategies on how best to measure the effect of a constant 

(national) minimum wage are summarized in a “menu” of minimum wage variables and 

used to estimate wage, employment and price effects. (2) The superiority of “spike” 

over “fraction affected” and “Kaitz index” as a minimum wage variable is established.

(3) An employment decomposition that separately estimates the effect of the minimum 

wage on hours worked and on the number of jobs is used. (4) Political variables are 

used as excluded exogenous instruments for the minimum wage variable in employment 

models. (5) The question of who pays for the higher costs associated to a minimum 

wage increase -  firms, consumers, or the unemployed -  is addressed. This is important 

because employment might not be affected if firms are able to pass the higher costs 

through to prices. (6) The minimum wage effects are estimated across regions, in high 

and low inflation periods, across formal and informal sectors, across public and private 

sectors, and across income levels.

Robust results indicate that an increase in the minimum wage strongly compresses 

the wages distribution, has moderately small adverse effects on employment, and raises 

overall prices in Brazil. This evidence is consistent with a rapid wage-price spiral and 

an inelastic labour demand curve. On the one hand, an increase in the minimum wage 

compresses the wages distribution, but this effect vanishes away because of the wage- 

price spiral that follows. On the other hand, employment adverse effects are small 

because firms anticipate the spiral and do not adjust employment to avoid incurring 

adjustment costs. In other words, the minimum wage temporarily increases the wages 

of low paid workers, does not destroy too many and causes some price inflation in 

Brazil.



The compression effect is stronger in poorer regions and under high inflation, and 

equally strong in the formal and informal sectors. The total employment appears to be 

dominated by the hours rather than the jobs effects. Some evidence was found 

suggesting that the minimum wage provoke more disemployment in poorer regions and 

under low inflation; it provokes about the same amount of disemployment in both the 

formal and informal sectors. The inflation provoked by the minimum wage is the same 

for the poor and the rich, smaller under low inflation periods and larger in poorer 

regions.

Keywords: minimum wage, wage effect, employment effect, price effect, informal sector, cost shock, 
pass-through.
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INTRODUCTION

Minimum wage legislation has extensively been used in developing countries as a 

social policy ostensibly to improve the well being of the poor. There are two important 

questions if that is to be achieved: Can minimum wage legislation actually help the 

poor? Are there alternative policies that would be more effective? This study is 

concerned with the first question. The minimum wage legislation will help the poor if it 

increases wages but does not destroy jobs and does not cause inflation. Therefore, the 

first step to evaluate the potential use of the minimum wage against poverty and 

inequality is to estimate the wages, employment and price elasticities.

The broad objective of this study is to study whether minimum wage increases help 

the poor in Brazil. Hopefully this will shed some light on how such increases affect the 

poor in other developing countries as well. The specific objective is to estimate the 

effects of minimum wage increases on wages, employment and prices using panel data 

techniques and monthly Brazilian household data from 1982 to 2000 at individual and 

regional levels, as well as price data.

The international literature on minimum wage is scanty on non-US empirical 

evidence. This study estimates minimum wage effects for a key non-US example. 

There are compelling reasons to study the minimum wage outside the US. “No single 

empirical study of an economic phenomenon is ever highly convincing” (Hamermesh, 

2002, p. 4). Many data points are needed -  many and independent data points are 

needed. Using non-US data is an unbiased way of extending the understanding of 

minimum wage effects and assessing the robustness of findings for the US. Hamermesh 

(2002, p. 15) argues for increased reliance on non-US data and policy evaluations: 

“policies like hours legislation and the minimum wage provide especially fruitful areas 

in which to apply the results of studying foreign experiences to the US”. In particular, 

Hamermesh (2002) calls attention for the evidence from developing countries, which is 

greatly lacking in the literature.

This study represents an important contribution to the literature because it will 

extend the current understanding on the effects of the minimum wage in developing 

countries. This is crucial if the minimum wage is to be used as a policy to help poor 

people in poor countries. Minimum wage increases in Brazil are large and frequent, 

unlike the typically small increases studied in most of the literature (Deere et al, 1996;
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Hamermesh, 2002; Castillo-Freeman and Freeman, 1992). Studying such increases 

allows a better possibility of observing the wages, employment and price effects 

predicted by theory and thus the link between empirical data and theoretical models of 

the minimum wage. Furthermore, Hamermesh (2002) remarks that foreign experiences 

are especially promising if they generate exogenous shocks (an alternative to reliance on 

statistical methods to circumvent the problems arising from endogeneity), as in Brazil 

over the past 30 years. Moreover, special features of the Brazilian Economy are 

valuable for case studies of the minimum wage in presence of: (low) high inflation; 

large public and informal sectors both overpopulated by minimum wage workers; and 

links between benefits and pensions with the minimum wage. This unique data results 

from the important role the minimum wage plays in Brazil, where it has been used as an 

anti-inflation policy in addition to its traditional social role (Macedo and Garcia, 1978, 

1980; Camargo, 1984; Foguel, 1997; Cameiro, 2000).

Further to extending the current understanding on the effects of the minimum wage 

in developing countries and using Brazilian data only recently released for the public, 

this study contributes to the Brazilian and international literature in a number of ways.

Wage Effects -  The aim of minimum wage policy is to change the shape of the 

wages distribution but not to destroy jobs. It is well established in the international 

literature that minimum wage increases compresses the wages distribution (Card and 

Krueger, 1995; Brown, 1999). Most of the evidence available for Brazil uses national 

aggregate data to estimate the effect of the minimum wage on average wages (Cameiro, 

2002; Corseuil and Servo, 2002), imposing restrictions on the effect of other macro 

variables on average wages (restrictions on time modelling). First, this approach makes 

it impossible to determine where in the wage distribution spillover effects occur. 

Second, this identification strategy, predominant in the early time series literature, does 

not ensure full, but rather ad hoc identification of the wage effects.

This study follows recent strands in the international literature that try to uncover 

the wage distributional effects of the minimum wage to access the compression effect 

for Brazil and discusses a number of conceptual and identification questions crucial to 

estimating such effect. For example:

(1) Individual micro data is used to estimate before-and-after non-parametric Kernel 

earnings distributions, which provide a visually appealing illustration of the minimum
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wage compression effect. The estimation of the compression effect is then formalized 

by using aggregated regional data to estimate the effect of the minimum wage at various 

percentiles across the distribution controlling for the effect of other variables on wages.

(2) Because a national minimum wage cannot explain variation in wages across regions 

(Brown et al., 1982; Card and Krueger, 1995), identification of the effect of the 

minimum wage separately from the effect of other variables on wages requires regional 

variation if no restriction on time modelling is imposed. Many minimum wage 

variables with regional variation have been suggested in the literature; such a variety of 

variables makes it difficult to compare estimates across studies. This study summarizes 

them in a “menu” of minimum wage variables, establishes a relationship among them, 

and compares their estimates -  this provides a benchmark in the literature. This 

motivates a comprehensive discussion on the identification strategies and how to model 

the effect of other variables on wages. Furthermore, this comparative analysis 

motivates the use of “spike” as a minimum wage variable, which is here argued to be 

superior to the commonly used “Kaitz index” and “fraction affected”.

(3) Identification of the effect of the minimum wage separately from the effect of 

unobserved regional macro fixed effects on wages requires modelling fixed effects. 

This study uses panel data techniques, scarcely used in the literature, to account for this.

(4) The effect of the minimum wage on the wage distribution across regions, in high and 

low inflation periods, across the formal and informal sectors, and across the private and 

public sectors is estimated. These have not been previously estimated in the literature.

Once the compression effect on the wages distribution is established, the policy 

debate hinges on whether the higher costs associated to a minimum wage increase are 

paid by firms, consumers, or the unemployed. This is because employers facing these 

higher costs respond by reducing profits, reducing employment, or raising prices. More 

often than not, firms combine these strategies, which makes it difficult to isolate each 

effect on a rapidly changing economy. Because of that, the standard procedure is to 

estimate each effect in turn, holding other things constant.

Profit Effects -  Voters commonly assume that minimum wages will be paid out of 

profits. There is very little empirical evidence to support this hypothesis (Card and 

Krueger, 1995), but economic theory suggests that this does not occur. Low wage firms
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are usually small firms in highly competitive markets and are not sufficiently profitable 

to absorb the extra costs. Even among larger and more profitable firms, capital is highly 

mobile and will flow to wherever profits are higher, e.g., to firms that do not hire as 

many minimum wage workers and are not as sensitive to minimum wage increases.

Employment Effects -  Most of the minimum wage literature has focused on 

employment effects, which implicitly assumes that output prices are given on a 

competitive market, and that firms lower employment as a result of a minimum wage 

increase. There is currently not much consensus on the direction of the employment 

effects in the literature (Card and Krueger, 1995; Brown, 1999). Results consistent with 

the standard model prediction of a negative employment effect conflict with results that 

challenge such a prediction in a controversial recent debate in the literature. While 

there is yet no consensus, small employment effects, clustered around zero, are 

becoming prevalent in the literature (Freeman, 1994 and 1996; Brown, 1999). In 

studies for Brazil, in line with the international empirical literature, an increase in the 

minimum wage does not always have a significant effect on employment and it is not 

always negative, despite sizeable wage effects (Cameiro, 2002; Corseuil and Servo, 

2002). As in the wage effects, this literature uses national aggregate data to estimate 

employment effects imposing restrictions on the effect of other macro variables on 

employment (restrictions on time modelling), i.e. relying on the so-called ad hoc 

identification.

The employment effects estimates available in the literature need to be proved 

robust to further identification strategies. Non-negative employment effects may be 

consistent estimates of a truly non-negative effect; or may be upward biased estimates 

of a negative effect due to lack of identification. This study estimates employment 

effects for Brazil and discusses a number of conceptual and identification questions as 

tentative explanations of the non-negative employment effects found both in the 

Brazilian and international literature. For example:

(1) As in the wage models, a number of robustness checks is performed using a “menu” 

of minimum wage variables to estimate the employment effects. These estimates are 

then compared, once more providing a benchmark in the literature.

(2) The minimum wage variable and employment might be simultaneously determined. 

Identification of the effect of the minimum wage separately from the effect of

21



unobserved variables on employment requires consistent estimation if such endogeneity 

bias is to be corrected for. Put differently, rather than capturing a descriptive 

relationship -  which asks: i f  a person is taken at random from the population, what is 

his/her expected hours o f work, given the level o f  the minimum wage? -  the 

instrumented model captures a behavioural relationship -  which asks: i f  the same

person is taken from the population, knowing which region he/she comes from (i.e., 

controlling for observed and unobserved regional effects), and the minimum wage is 

increased by 1%, by how much would his/her hours o f work be expected to 

increase/decrease? This study suggests a number of political variables -  not 

previously suggested in the literature -  as excluded exogenous instruments to control for 

the endogeneity of the minimum wage variable.

(3) As in the wage models, identification of the effect of the minimum wage separately 

from the effect of unobserved regional macro fixed effects on employment requires 

modelling fixed effects. This study uses panel data techniques, scarcely used in the 

literature, to account for this.

(4) This study formalizes an employment decomposition that separately estimates the 

effect of the minimum wage on hours worked and on the number of jobs; if the first is 

positive and the second is negative, this could be an explanation of non-negative (total) 

employment effects. This decomposition has not been previously formalized in the 

literature.

(5) The employment effect is allowed to vary across regions. Employment effects could 

be camouflaged in an aggregated study that assumes the same minimum wage 

coefficient, but it could show through when the coefficient is allowed to differ across 

regions. Again, this could be an explanation of non-negative (aggregate) employment 

effects. Although the notion that the minimum wage has a different impact across 

regions is intuitive (Stigler, 1946), studies of the regional impact of the minimum wage 

are scarce in the literature.

(6) The employment effect is estimated in high and low inflation periods. Firms’ 

response depends on whether they perceive the increase as short or long lived (Foguel, 

1997; Neri, 1997a), which in turn depends on inflation. If firms perceive the increase as 

permanent, they respond by reducing employment; while if they perceive it as 

temporary, they respond by not adjusting employment to avoid adjustment costs. If
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employment effects are negative in low inflation periods, and zero of positive in high 

inflation periods, this could be an explanation of non-negative (overall) employment 

effects -  at least for countries exposed to high inflation, like Brazil. Studies of the 

effect of the minimum wage in high and low inflation periods are inexistent in the 

literature.

(7) This study performs robustness checks accounting for sorting into the informal and 

public sectors, scarce in the literature. Once again, if formal sector employment effects 

are negative and informal sector positive, this could be an explanation of non-negative 

(net) employment effects.

Price Effects -  There has been considerable effort to reconcile the standard theory 

prediction of employment decrease in presence of wage increases with the available 

empirical evidence (Card and Krueger, 1995; Brown, 1999). However, little attention 

has been paid to the equally important theory prediction that an industry wide cost 

shock will be passed on to prices. Employment will not be affected if firms are able to 

pass through to prices the higher costs associated to a minimum wage shock. The 

assumption of constant prices is reasonable for an industry where firms affected by the 

increase compete with firms not affected. However, an increase in the minimum wage 

represents an industry wide increase in costs. It is then crucial to study the reverse 

hypothesis, which assumes that employment is given, and that firms raise their prices in 

response to the minimum wage increase. With employment and profits not significantly 

affected, higher prices is an obvious response to a minimum wage increase. Timing 

might then reconcile these effects: in the short run, the effect of a minimum wage 

increase may be a price increase, with employment effects becoming evident in the 

longer run. Only after people have adjusted their spending in reaction to these higher 

prices, firms will decide what to produce and where jobs will be cut in the long run 

(O’Brien-Strain and MaCurdy, 2000; MaCurdy and McIntyre, 2000).

Further to playing an important role in the controversial recent minimum wage 

debate, estimating the minimum wage price effects is important for welfare analysis 

(Freeman, 1996). The burden of taxation and exchange rate fluctuations is one of the 

most fundamental questions in Public Finance and International Economics (Poterba, 

1996; Goldberg and Knetter, 1997). Unfortunately, the question of who pays for the 

minimum wage increase -  firms, consumers or the unemployed -  has not been asked
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quite so often in Labour Economics. Absent profit and employment losses, the 

minimum wage is just a program that transfers money from one group to another. The 

effectiveness of this transfer as an antipoverty program is a question of redistribution. If 

the poor are the consumers of now more expensive minimum wage labour intensive 

goods, or if these goods represent a large share of their consumption bundle, then 

minimum wage increases might hurt the poor. Moreover, if minimum wage increases 

cause inflation, they might hurt further the poor, who disproportionately suffer from 

inflation. This is particularly so in the presence of hyperinflation; even more so if the 

minimum wage has been used as anti-inflation policy in addition to its social role, as in 

Brazil.

Although the potential effect of the minimum wage on prices and inflation was first 

noted by Stigler (1946), there is very little evidence on such effects in the international 

literature, mainly utilizing data from the US, and none whatsoever for developing 

countries. Perhaps because the price effects are small in the US, little further research 

has been done. However, the available evidence needs to be proved robust to the US. 

Furthermore, this evidence might not carry out to developing countries. Further 

empirical evidence is urged both for developed and developing countries. This study 

estimates such effects for Brazil, filling the gap in the existing literature, and discusses a 

number of conceptual and identification questions crucial to estimating minimum wage 

price effects. For example:

(1) The starting point of this study is a literature survey of the minimum wage price 

effects, missing in the literature.

(2) The main drawback of the price empirical models available in the literature is the 

missing link between the empirical specifications and theory. These studies are 

implicitly grounded on the standard theory prediction that if employers do not respond 

to changes in the minimum wage by reducing employment or profits, they respond by 

raising prices. However, none of them discusses explicitly the theoretical model that 

delivered their empirical equation specification. This study conducts a theoretically 

informed statistical investigation whereby the empirical equation is delivered by a 

theoretical model.

24



(3) As in the wage and employment models, a number of robustness checks is 

performed using a “menu” of minimum wage variables to estimate the price effects. 

These estimates are then compared, once more providing a benchmark in the literature.

(4) Again, as in the wage and employment models, identification of the effect of the 

minimum wage separately from the effect of unobserved regional macro fixed effects on 

prices requires modelling fixed effects. This study uses panel data techniques, scarcely 

used in the literature, to account for this.

(5) The effect of the minimum wages on prices across regions, in high and low inflation 

periods and across the income distribution is estimated. These have not been previously 

estimated in the literature.

Robust results indicate that an increase in the minimum wage strongly compresses 

the wages distribution, has moderately small adverse effects on employment, and raises 

overall prices in Brazil. This evidence is consistent with a rapid wage-price spiral and 

an inelastic labour demand curve. On the one hand, an increase in the minimum wage 

compresses the wages distribution, but this effect vanishes away because of the wage- 

price spiral that follows. On the other hand, employment adverse effects are small 

because firms anticipate the spiral and do not adjust employment to avoid incurring 

adjustment costs. In other words, the minimum wage temporarily increases the wages 

of low paid workers, does not destroy too many and causes some price inflation in 

Brazil.

The compression effect is stronger in poorer regions and under high inflation, and 

equally strong in the formal and informal sectors. The total employment appears to be 

dominated by the hours rather than the jobs effects. This suggests that the minimum 

wage does not hurt as much where it hurts the most: causing disemployment. Some 

evidence was found suggesting that the minimum wage provoke more disemployment 

in poorer regions and under low inflation. The employment effect in both formal and 

informal sectors were found to be negative, challenging the standard Two Sectors 

Model as inadequate to explain the effect of the minimum wage across sectors in Brazil 

and in Latin America more generally. The inflation provoked by the minimum wage is 

the same for the poor and the rich, smaller under low inflation periods and larger in 

poorer regions.
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CHAPTER 1 -  LITERATURE SURVEY

This study estimates the wages, employment and prices effects of the minimum 

wage. The signs and magnitudes of these effects depend on the minimum wage level 

and enforcement, as well as on the specific characteristics of the labour market where it 

is imposed (Freeman, 1996 and Dolado et al., 1996). Generally: (a) wage effects are 

expected to be positive and larger at the bottom of the wage distribution; (b) 

employment effects are expected to be negative, although there has been a debate in the 

literature where empirical evidence and theoretical arguments challenge such 

expectations; and (c) price effects are expected to be positive, at least in minimum wage 

labour intensive sectors.

Wage, employment and price effects are discussed in turn below. For each of them, 

theoretical arguments are laid out, the US and developed country available literature is 

surveyed, and the available evidence for developing countries, in particular for Latin 

America, is presented.

1.1 WAGE EFFECTS

The minimum wage affects other wages in two ways. First, there is a direct impact 

on those between the old and the new minimum wage. Second, there is an indirect 

impact on those above (and below) the new minimum wage, the so-called spillover 

effects. This results from wage comparisons, inflationary expectations and labour 

substitution (Gramlich, 1976; Sellekaerts, 1981; Grossman, 1983). On the one hand, 

firms increase wages in response to a minimum wage increase because demand for 

more skilled workers increases and because workers’ effort is a function of relative 

wages (Grossman, 1983). On the other hand, workers bargain for higher wages in 

response to a minimum wage increase because they want to maintain their relative 

wages. Thus, the effect of a binding minimum wage on other wages is positive. 

Furthermore, different worker occupations have different comparison groups 

(Sellekaerts, 1981; Grossman, 1983; Akerlof, 1982 and 1984; and Foguel, 1997 for
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Brazil). As a result, the magnitude of the wage effects varies across the wages 

distribution.

In sum, a minimum wage increase has two effects: (a) it shifts the distribution to 

the right, increasing its mean, and (b) it changes the shape of the distribution, reducing 

its variance. This is because larger elasticities are expected at lower percentiles, 

compressing the distribution. Other things equal, (a) plus (b) implies a non-parallel 

shift of the distribution to the right, ̂  reducing wage inequality (Card and Krueger, 1995; 

Brown, 1999; Fraja, 1996). Manning’s (1994) model predicts a right shift of the whole 

distribution.

Although the potential distributional consequences of the minimum wage were long 

noted by Stigler (1946), not as much research has been done on the effects of the 

minimum wage on the wage distribution as on employment Brown (1999) surveyed 

much of empirical evidence available, mainly for the US, on the effects of the minimum 

wage on the wage distribution and the associated spillover and compression effects. He 

discussed the work of Gramlich (1976), Converse et al. (1981), Grossman (1983), 

Meyer and Wise (1983a), Katz and Krueger (1992), Dickens et al. (1994a), Machin and 

Manning (1994), Card and Krueger (1994 and 1995) and Dinardo et al. (1996).^ As 

predicted by theory, these studies found evidence of spillover effects and compression 

on the lower tail of the wage distribution. This is in line with the evidence from earlier 

and more recent studies as well as with studies for other countries, which are discussed 

below.

The Department of Labor studies published several studies on the effects of the 

1961 and 1967 US minimum wage increases (FLSA, 1965 and 1969) using simple 

comparisons of average and other wages across industries before and after the increase, 

as well as computations of the number and proportion of workers whose wages were

This figure illustrates a non-parallel shift to the right:

 ̂ A related literature is on the effect o f  the minimum wage on inequality. See the original article by 
Stigler (1946). A lso see Gramlich (1976), Kelly (1976) and Johnson and Browning (1983) for the link 
between poverty and low pay, and more recently, Burkhauser and Finegan (1989), Horrigan and Mincy 
(1993), Dinardo et al. (1994), Card and Krueger (1995), Machin and Manning (1996), Neumark et al.
(1998), Teulings (1998), Lee (1999) and Neumark and Wascher (2002). And for a survey, see Brown
(1999).
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increased. This evidence was regarded as supporting a compression effect at the bottom 

of the distribution.

Gramlich (1976) used US time series data from the 50s to the 70s to indirectly 

estimate minimum wage spillover effects. He compared the effect of the minimum 

wage on the wages of those directly affected with the its effect on the average wage and 

found the second to be roughly twice as large as the first one. He attributed the 

difference to spillover effects on the wage of those indirectly affected by the minimum 

wage, although his data did not enable him to determine where in the distribution such 

effects occur. As noted above, he concluded that these effects derive either from 

pressure from unions and workers above the minimum wage on wage bargaining or 

from more traditional substitution by employers towards more skilled workers. Farber 

(1981) used US data across industries from 1954 to 1979 to estimate the effect of the 

minimum wage on union negotiated wages. He estimated wage effects for different 

wage levels and found supporting evidence of small spillover effects, which further 

declined as higher wages were considered. Thus, the suggestion of Gramlich (1976) 

that spillover effects derive from pressure from unions was not supported by the data, 

although his results can still be attributed to more traditional labour substitution.

Earlier studies of the minimum wage effect on wage inflation often use general 

equilibrium model analysis, where the effect of the minimum wage on a number of 

variables is estimated. Sellekaerts (1981) reviewed eleven such studies, which found 

positive wage effects. She criticized these studies and attempted to overcome some 

problems by inserting a modified wage determination equation into the 

MIT/PENN/SSRC macro model of the US economy, which she estimated using 1974 to 

1979 US time series macro data. One of the main contributions of this study is that this 

wage equation accounts for wage increases that would have taken place regardless of 

changes in the minimum wage legislation. That is because unless the minimum wage 

increase causes substantial gains in real terms, the legislation might be no more than a 

change in the timing of the increases. She reported evidence supporting spillover 

effects. Sellekaerts’ (1981) study is one of eight studies published on a special volume 

on wage and price inflation by the US Minimum Wage Study Commission. Three of 

these studies are worth noting, Farber (1981), discussed above, Cox and Oaxaca (1981) 

and Converse et al. (1981). Cox and Oaxaca (1981) used US data from 1974 to 1978
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aggregated at industry and macro levels to simulate the effect of freezing the minimum 

wage at its 1974 level on employment, output, wages and prices using a general 

equilibrium model of the US. They provided evidence of increase in the aggregate real 

wage bill, but not explicitly on compression or spillover effects, although the later were 

implicitly assumed in their model. Converse et al. (1981) used their own designed 1980 

survey on US firms to ask questions on low wage workers characteristics and how their 

wages were affected by the minimum wage increase. Essentially they tried to identify 

whether the minimum wage increase triggered wage increases in addition to those that 

would have happened in response to overall wage increases, as did Sellekaerts (1981). 

However, even though they report evidence of spillovers, the timing of their analysis 

was such that some of the observed spillovers were indeed a response to overall wage 

increases.

Grossman (1983) estimated spillover effects using US non-manufacturing 

industries data for several occupations from the 60s to the mid-70s. She used an 

efficiency wage type model to introduce relative wages effects into the analysis in 

addition to the standard neoclassical effects (Neumark et al., 2000). As noted above, 

she argued that spillover effects derive from firms’ response to a minimum wage 

increase because workers’ effort is a function of relative wage and because firms 

demand more skilled workers. Although her results were not very precise, they suggest 

that the wage distribution becomes more compressed immediately after an increase 

(relative wage effects), but the wage structure gradually returns to its original state 

(substitution effects). Freeman (1996) remarks that market power of workers above the 

minimum wage might offset the redistributive impact of the increase.^

Meyer and Wise (1983a) used 1978 US individual level data to estimate a 

parametric wage distribution. They first estimated the wages that individuals would 

receive in the absence of the minimum wage, as a function of usual explanatory 

variables (schooling, experience, etc.) and a normally distributed error. They then 

estimated the effect of the minimum wage on the distribution at or below the minimum 

wage, but assumed no spillover effects above it. This was criticized by Dickens et al.

(1998), not only because of evidence of spillover effects in the literature, but also

 ̂ Carneiro and Henley (1998) argue that in the 80s the Brazilian industrial labour unions had substantial 
insider power.
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because this assumption thins the distribution just above, and thickens it below the 

minimum wage, overestimating the employment loss (Card and Krueger, 1995; Brown, 

1999). Furthermore, Dickens et al, (1998) and Card and Krueger (1995) note that 

specific assumptions about the probabilities of those below the minimum wage (of 

loosing their jobs, of earning a minimum wage or of earning below it) constrain the 

employment effect to be negative. Dickens et al. (1998) used individual level data from 

the mid-70s to the early 90s in their estimations for the UK and concluded that although 

the method is ingenious, the estimates are very sensitive to assumptions on the wage 

distribution functional form and on how far spillovers are allowed to extend in the wage 

distribution. Other versions of Meyer and Wise (1983a and 1983b) models have also 

been estimated using 80s Dutch individual level data by van Opstal (1990), Van Soest 

(1989 and 1994) and Van Soest and Kapteyn (1989); and also using 80s Canadian 

individual level panel data by Green and Paarsche (1996).

Katz and Krueger (1992) and Card and Krueger (1994 and 1995) estimated 

spillover effects following the 1990 and 1991 US minimum wage increase. They 

applied difference-in-difference and regression analysis estimation to cross-state data on 

teenager wages and their own data on the fast-food industry. In a similar spirit to 

Converse et al. (1981), they used their own designed survey and provided detailed 

information on firm’s responses to the increase. They found evidence supporting 

spillover effects, which however died out fairly quickly higher up in the wage 

distribution, and report evidence of compression effects. Spriggs and Klein (1994) 

conducted a similar experiment to Katz and Krueger (1992), differing only in the timing 

between the change in the minimum wage and the follow-up survey. Their findings 

suggest evidence supporting spillover effects, which they associate to firm’s attempts to 

maintain their wage differentials, in line with Grossman (1983).

Dinardo et al. (1996) used US individual level panel data for the 70s and 80s and a 

semiparametric approach to analyze the contribution of the minimum wage to changes 

in the wage distribution. They estimated the wage distribution that would have 

prevailed in 1988 had the 1979 real minimum wage and the (shape of) wage distribution 

(conditional on schooling, experience, etc.) had not changed. They then compare this 

counterfactual with the observed wage distribution and conclude that the real minimum 

wage decrease over the 80s explains a substantial proportion of the increase in wage
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inequality. Teulings (1998) criticized Dinardo's et al. (1996) strong underlying 

assumptions of no employment loss and no spillovers and suggested a new 

methodology requiring no assumptions on how the minimum wage affects the wage 

distribution. He used US data from the 70s to the 90s and found evidence, qualitatively 

not much different from Dinardo et al.’s (1996), of compression at the bottom of the 

wage distribution. Lee (1999) also used a similar approach to Dinardo et al. (1996) and 

US individual level data for the 80s to analyze the effect of the minimum wage on the 

wage distribution (but used state level variation) and again found evidence of 

compression effect. Essentially, these studies tried to separately identify the impact of 

the minimum wage from “latent” wage dispersion growth during the 80s and concluded 

that the minimum wage accounts for much of the rise in dispersion in the bottom of the 

wage distribution.

Neumark et al. (2001) used US individual level data for the 80s and 90s and a 

methodology related to the one in Currie and Fallick (1996) and Abowd et al. (1999), 

who estimate employment effects, and to the one in Linneman (1982), who estimate 

effects on employment, hours and i ncome.The  idea was to use the wage structure that 

existed prior to the change, where wages are modelled as a function of usual variables 

(schooling, experience, etc), to predict the wages of the unemployed. This 

counterfactual wage distribution is then used to estimate what would be the effect of a 

minimum wage increase.^ In line with the above evidence, Neumark et al. (2001) also 

found positive wage effects on the bottom of the wage distribution. However, for those 

above the minimum wage, these effects were found to be later neutralized (lagged wage 

effects were negative), as in subsequent periods the supply for more skilled workers 

increases more than the demand. This is in line with Grossman’s (1983) findings above.

Developed countries -  Aside the non-US studies discussed above, which estimated 

versions of the Meyer and Wise (1983a and 1983b) approach, most of the remaining

 ̂ A lso, see Neumark et al.(1998) that estimates the effects o f  the minimum wage on the distribution o f  
family income.
 ̂ This approach might overestimate the employment effects o f  the minimum wage (see Section 1.3) 

because it implicitly assumes that all observed disemployment is caused by the minimum wage. First, by 
predicting the wages o f  all unemployed, full employment is assumed. Second, other things are changing 
simultaneously with the minimum wage change that might also be causing disemployment. The 
comparison o f  the counterfactual with the observed wage distribution after the change then attributes all 
disemployment to the minimum wage, when in fact, this might be a combination o f  the already
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developed countries evidence is for the UK. Borooah and Forsythe (1997) used UK 

individual level panel data for the late 90s and also found positive effects on average 

wages. In contrast, Bell and Wright (1996) used UK individual level panel data for late 

70s and 80s and found no effect on average wages. This does not suggest absence of 

spillover effects, but rather that these effects might not go very far up in the wage 

distribution. However, as discussed above, aggregate data makes it impossible to 

determine where in the distribution such effects occur. Dickens et al. (1995) used UK 

agriculture wage councils data in the early 90s to estimate the effect of the minimum 

wage in the first and last deciles, median and mean of the wage distribution and found 

that the minimum wage affects the average level and earnings distribution. Gosling 

(1997) used microdata for the early 90s to illustrate the positive effects of the minimum 

wage on other wages. Dickens et al. (1999) attempted to further determine where in the 

distribution spillovers occur. They used UK wage councils data on several industries 

from the mid-70s to early 90s to estimate the effect of the minimum wage at every 

decile of the wage distribution. They found larger elasticities at the bottom of the 

distribution and conclude that the minimum wage significantly compressed the wage 

distribution. Machin et al. (2003) and Dickens and Manning (2003) studied the effects 

of the introduction of the UK national minimum wage in April 1999 using their own 

data on the residential care homes industry and regression analysis. While the first 

study found evidence supporting a strong compression effect, the second found 

evidence of only of a minimal impact on wage inequality. Dickens and Manning (2002) 

used individual level data from the mid-70s to the 90s and two estimation procedures: 

first, a method similar in spirit to Dinardo et al. (1996), Teulings (1998) and Lee (1999), 

whereby the wages of non-employed workers are predicted from the wages of those 

employed and the wage distribution thus obtained is used to estimate the impact of the 

introduction of the minimum wage; second, a method that re-weights the wages density 

using those employed only. They also found evidence supporting a limited impact of 

the minimum wage on the wage distribution. Dickens and Manning (2002 and 2003), 

as well as Metacalf (1999), believe that these results stem from the low introductory 

level of the minimum wage. Begue (1978) used 1978 French cross section data and

unemployed who simply remain unemployed (for reasons other than the minimum wage), other shocks 
causing increase in unemployment, and finally the minimum wage causing increase in unemployment.
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found evidence supporting positive effects of the minimum wage on other wages. Rosa 

(1981) used French aggregate time series for the 60s and 70s and found positive effects 

on average wages.

Developing countries -  The available evidence on developing countries is very 

limited. In studies for Latin America, not only the compression effect is a lot stronger, 

but also observed in both formal and informal sectors. Gregory (1981) used industry 

aggregate data for the late 60s to early 70s and also found some evidence supporting a 

positive effect of the minimum wage on average wages in Costa Rica. El-Hamidi and 

Terrell (2001) used individual level panel data from the late 70s to the early 90s and 

standard techniques (coefficient of variation, Gini coefficient and Theil mean deviation) 

to study inequality. They found supporting evidence of a compression effect 

attributable to the minimum wage for Costa Rica’s formal sector but not for the 

informal sector. Maloney and Mendez (2003) used late 90’s panel data for eight South 

American countries (Argentina, Bolivia, Brazil, Chile, Colombia, Honduras, Mexico, 

and Uruguay) to estimate wage Kernel distributions and regard their evidence as 

supportive of a substantial compression effect in both sectors. Lora and Henao (1997) 

used late 80s and early 90s aggregated data and a general equilibrium model to simulate 

the effect of changes in the minimum wage on wages and find a positive effect in 

Colombia. Edwards and Cox-Edwards (2002) develop a model of the labour market in 

emerging economies, where formal and informal sectors co-exist, that predicts that 

minimum wage increases increases wages in the informal sector. In contrast, Angel- 

Urdinola (2002) used Colombian individual level panel data from the late 70s to the 90s 

and extended Dinardo et al.’s (1996) approach to include employment effects and found 

that wage inequality increased.

Although the evidence on developing countries is very limited, a few studies are 

available for Brazil. The earlier literature indirectly detects spillover effects in a similar 

fashion to Gramlich (1976), Bell and Wright (1996) and Borooah and Forsythe (1997). 

Cunha and Bonelli (1978), Bacha and Taylor (1978), Bacha (1979), Camargo (1984), 

Drobny and Wells (1983a), Wells and Drobny (1982), Reis (1989), Velloso (1988 and 

1990), Cacciamali et al. (1994), Lemos (1997), Carneiro and Faria (1998), Soares 

(1998a and 1988b), Carneiro and Hanley (1998), Barros and Lemos (1998) and Foguel 

et al. (2000 and 2001) used aggregate (or across regions) time series data and sample
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periods varying across studies from the late 40s to the late 90s to estimate the effect of 

the minimum wage on mean and median wages. These studies always found positive 

effects, sometimes larger for the informal than for the formal sector. This suggests that 

spillovers extend high enough in the wage distribution to significantly affect the mean 

and median. Furthermore, as the minimum wage cuts deeper into the informal sector 

wage distribution, spillover effects are larger there. However, as noted above, this 

approach has two drawbacks. First, it makes it impossible to determine where in the 

wage distribution spillovers occur. Second, its identification strategy is the one 

predominant in the early time series literature, whereby the minimum wage effect is not 

fiilly, but rather ad hoc identified (see Sections 1.2 and 3.2). Neri (1997a) used 

individual level panel data and difference-in-difference estimation to analyze the 

42.86% minimum wage increase in 1995 and found larger wage effects for the informal 

sector.

More recent literature used individual level panel data and a sample period varying 

across studies from the early 80s to the late 90s to estimate the effect of the minimum 

wage throughout the wage distribution. Neumark et al. (2003) used individual level 

panel data for the mid to late 90s, which excludes high inflation periods, and regression 

analysis. They estimated the minimum wage effect at lower deciles of the wage 

distribution in a similar spirit to Dickens et al. (1995 and 1999), and found spillovers in 

the bottom of the formal sector wage distribution. In contrast, Fajnzylber (2001) used 

individual level panel data for the 80s and 90s and followed Neumark et al. (2001) 

methodology, and found significant wage effects throughout the wage distribution for 

both formal and informal sectors. This might be because whereas Neumark et al. (2003) 

uses low inflation sample period, Fajnzylber (2001) used high inflation sample period as 

well, for which larger spillovers are expected (see Section 3.4). For example, Soares 

(2002) also used mid to late 90s individual level data and a similar approach to Meyer 

and Wise (1983a), together with regression analysis at various points across the wage 

distribution in a similar approach to Dickens et al.(1995 and 1999). He found 

substantial wage effects in the bottom but not in the top of the distribution, reporting 

evidence supporting compression effects. Similarly, Corseuil and Morgado (2001) and 

Corseuil and Carneiro (2001) used individual level panel data also for the mid to late 

90s. They used an approach similar in spirit to Dinardo et al. (1996), Teulings (1998)
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and Lee (1999), although they did not discuss the estimation procedure for their 

counterfactuals. They found supporting evidence of compression effect using both the 

full and formal sector sample (from which they seemed to want to infer conclusions 

about the informal sector wage effects, although they did not discuss results for that 

sector). All these studies found evidence of substantial spillover effects and 

compression effects, as reported in Carneiro’s (2002) recent survey. The compression 

effect is a lot stronger and spillover effects extend higher up in the wage distribution for 

Brazil than for the US and they are sometimes stronger in the informal sector. 

Furthermore, these effects are limited to the bottom of the distribution during low 

inflation periods. In contrast, McIntyre (2002) used individual level data for the 80s and 

90s and regression analysis where the empirical equation was delivered by a Two- 

Sectors model to estimate the probability of workers and firms moving from the formal 

to the informal sector. One of the pieces of evidence he reported, relevant to this 

survey, is that the minimum wage contributed to raise wage inequality at the bottom of 

the distribution in poor regions in Brazil.

Despite limited evidence, the spillover and compression effects of the minimum 

wage seem to have been established in the literature. This study follows recent strands 

in the international literature that try to uncover the wage distributional effects of the 

minimum wage to access the compression effect for Brazil and discusses a number of 

conceptual and identification questions crucial to estimating such effect.

1.2 EMPLOYMENT EFFECTS

Once the expected compression effect has been established, the policy potential of 

the minimum wage lies on its employment effects. The aim is to change the shape of 

the wages distribution but not to destroy jobs. Employment {E) is affected not only by 

the direct change in the minimum wage {MW) itself, but also by the indirect spillover 

effects on other wages {W) (see Section 1.1), i.e. E = f[MW,W{MW )] .

The effect of the minimum wage on inequality and poverty is compromised if 

wages and employment elasticities have opposite signs. On the one hand, if the 

employment elasticity is non-negative or non-significant (statistically zero), the effects
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of the minimum wage on inequality and poverty depend on the effect on the wage 

distribution. This is for example, the identifying assumption underlying Dinardo et al.’s

(1996) paper. In other words, in the absence of employment losses, minimum wage 

increases just transfer money from one group to another (Freeman, 1994 and 1996; 

Deere et al., 1996). On the other hand, if the employment elasticity is negative, this has 

to be accounted for when accessing the effects of the minimum wage on inequality and 

poverty. Furthermore, in the case of a negative elasticity, the speed and magnitude of 

the increase play an important role. For example, a more desirable effect might be 

reached with successive small increases rather than a single large increase that could 

lead to lay offs (Card and Krueger, 1995; Dickens et al., 1997; and Machin and 

Manning, 1994, 1996; Sobel, 1999).

There is currently not much consensus on the direction of the employment effects. 

The old debate between the neoclassical Stigler (1946) and the revisionist Lester (1946), 

dormant since the early 80s in an apparent consensus, has been re-awakened. The 80s 

consensus was of negative significant but modest effect: increasing the minimum wage 

by 10% decreased employment by l%-3% (Brown, et al., 1982). On the one hand, 

Neumark and Wascher (1992 and 2000), Kim and Taylor (1995), Deere et al. (1995 and 

1996), Currie and Fallick (1996) and Burkahuaser et al. (2000a), among others, found 

results consistent with the standard model prediction of a negative employment effect. 

On the other hand. Card and Krueger (1995 and 2000), Machin et al. (1993 and 2003), 

Machin and Manning (1994), Bernstein and Schmitt (1998) and Dickens et al. (1999), 

among others, challenge such a prediction, unable to find disemployment effects. In a 

recent survey, updating Brown et al.’s (1982) survey, Brown (1999, p.2154) remarks: 

“the minimum-wage effect is small (and zero is often hard to reject)”. While there is 

yet no consensus, small employment effects, clustered around zero, are becoming 

prevalent in the literature (Freeman, 1994 and 1996; Brown, 1999).

Explanations to non-negative effects range from theory to empirical identification 

and data issues (Card and Krueger, 1995; Brown, 1999). On the one hand, from a 

theoretical point of view, attempts to reconcile the recent debate include inadequacy of 

the competitive model, offsets, hours worked versus employment rate, etc. The 

standard neoclassical model predicts a negative elasticity if the minimum wage is fixed 

above the equilibrium wage level. This is because, given prices, in order to afford
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higher wages, employers would have to lay off workers and/or reduce the hours per 

worker load. However, theory allows for non-negative employment effects in a 

monopsony framework. A minimum wage increase need not reduce employment, and 

might increase it if wages are lower than productivity. In this case, the minimum wage 

at first increases employment, but will eventually decrease it (for large enough 

minimum wage increases the theory unambiguously predicts negative effects). The 

point at which the sign switches depends on the elasticity of the labour supply (Brown, 

1999).*

The monopsonistic model is general enough to allow the minimum wage to have 

either a negative or a non-negative effect on employment (Brown et al., 1982; Rebitzer 

and Taylor, 1991; Card and Krueger, 1995; Bhaskar and To, 1999; Brown, 1999). 

Furthermore, it can explain the existence of a spike in the empirical wages distribution 

and it allows different firms in the same market to be differently affected by the 

minimum wage. It also distinguishes between the labour supply elasticity of an 

individual firm (which determines its monopsony power) and the labour supply 

elasticity of the market (which determines the employment effects of an increase in the 

minimum wage) (Dickens et al., 1999). This is important because the increase in 

employment of a firm facing an upward-sloping supply curve is not informative of what 

happens to aggregate employment. The aggregate labour supply curve may be steeper 

than the one faced by an individual firm, because the latter reflects worker migration 

across regions and sectors (Dolado et al. 1996). However, some are sceptical that firms 

that hire minimum wage workers have monopsony power (Card and Krueger, 1995; 

Brown, 1999). Card and Krueger (1995) dress up the monopsony model to try and re

establish its relevance for actual minimum wage markets.

On the other hand, from an empirical point of view, attempts to reconcile the recent 

debate include: inappropriate econometric techniques (difference-in-difference, panel 

data, etc.), inappropriate empirical modelling (regional and time effects, serial 

correlation, endogeneity, validity of instrumental variables, etc.), data flaws, data 

filtering, etc. The available evidence on the employment minimum wage effect most 

relevant for this study is now briefly discussed for time series, cross-section, panel data.

 ̂ Ribeiro (2001) estimates a two-stage conditional quanti le labour supply function for prime age urban 
males in Brazil and finds that the (hours) labour supply elasticity at the minimum wage is basically zero,
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and difference-in-difference estimation. More comprehensive surveys can be found in 

Brown et al. (1982) and Brown (1999).

Time Series -  The apparent consensus of the early 80s, documented in Brown et 

al.’s (1982) comprehensive survey, was mostly supported by time series studies. A 

national minimum wage -  most of the literature is available for the US, where until 

recently the minimum wage was national -  coupled with the availability of national 

time series data naturally motivated such studies. The main criticism on these studies, 

however, is that the time series variation alone does not fully identify the minimum 

wage coefficient. Identification depends on how time is modelled -  the so-called ad 

hoc identification. On the one hand, no restriction on time modelling requires one 

dummy for each time period. In this case, the minimum wage effect is not identified at 

all because of perfect multicollinearity between the time dummies and the minimum 

wage (Brown et al., 1982; Card and Krueger, 1995; Burkhauser et al., 2000a; Dolado et 

al. 1996; Lee, 1999). On the other hand, full restriction on time modelling requires a 

linear trend. This means that deviations from the linear trend are assumed to be entirely 

due to the effect of the minimum wage on employment, i.e. the minimum wage is 

assumed to be the only macro variable affecting employment nonlinearly. In this case, 

the minimum wage effect is not fully identified because its effect cannot be 

distinguished from the effect of other variables on employment.

Thus, the identification of the minimum wage coefficient depends on the nature of 

time modelling, i.e. how the effect of the other macro variables on employment is 

modelled, which is another way to say that the minimum wage coefficient is not robust 

to how time is modelled. Or put differently, the counterfactual is not clear; periods 

when the minimum wage was increased are compared to (counterfactual) periods when 

the minimum wage was not increased. However, other things changed over time and 

this strategy does not isolate the effect of the minimum wage from the effect of other 

things on employment. The implicit assumption is that when controlling for other 

things, employment is the same over time if the minimum wage was constant. This is a 

strong assumption and there is no way to test it using time series variation alone (Card 

and Krueger, 1995). To ensure identification, the minimum wage would have to vary 

over time and across regions, as discussed below, in which case even if time was

suggesting that a higher minimum wage will not convince people to work longer hours.
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modelled with a full set of dummies, the minimum wage coefficient would still be 

identified (see Sections 3.2.1 and 3.2.2). Therefore, identification of the effect of the 

minimum wage separately from the effect of other macro variables on employment 

requires regional variation if no restriction on time is imposed.

On the assumption that teenagers are one of the groups most affected by the 

minimum wage, the typical time series model relates teenage employment (rate) to the 

minimum wage (variable) plus controls by a linear relation, where the variables are 

often expressed in logarithms. The most common minimum wage variable is the ratio 

of the minimum wage to average wage adjusted for coverage -  the Kaitz index (Kaitz, 

1970) (see Section 2.3). The controls include time modelling variables (for example a 

trend), a measure of aggregate demand (for example male adult employment), and often 

some supply side variables (reflecting the focus on teenagers, other controls are usually 

relative shares of teenagers in the labour force). Lags and leads are not often included, 

unlike other labour demand studies, which usually allow for non-contemporaneous 

adjustment. This is justified by two main arguments: because high turnover in low 

wage industries allow for adjustment in employment simply by no replacement of 

quitters; and because minimum wage changes are announced in advance allowing time 

for the adjustment (Brown, 1999).

There is some agreement that demand side variables should be held constant, but 

less agreement on whether supply side variables should be included as controls and, if 

so, which ones. The debate is about whether a reduced form or a demand equation is 

estimated, depending on whether the minimum wage is binding or not (Neumark and 

Wascher, 1992, 1995b, 1996). For those who earn a minimum wage, employment is 

demand determined, but for those who earn more, relative supply and demand matter. 

Nevertheless, even if employment is demand determined, truly exogenous supply side 

variables do not bias the coefficient, which will be however, more inefficient (Brown et 

al., 1982 and 1983). Typically, employment equations in the literature have been 

interpreted as demand equations, even though many include supply side variables (Card 

and Krueger, 1995). Despite these concerns, such estimates (from labour demand and 

reduced form equations) have been extensively compared in the literature without much 

reservation.
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Most time series evidence available uses US data for the 60s and 70s. As noted 

above, Brown et al. (1982) thoroughly surveyed this evidence and concluded that a 10% 

increase in the minimum wage (variable) decreases teenage employment by 1% to 3%. 

Later, Card and Krueger (1995) and Brown (1999) extended this survey, including time 

series studies using data for the 80s, and concluded that a 10% increase in the minimum 

wage (variable) decreases teenage employment by around 1%. Hamermesh (1993) 

suggests that the smaller effect studies including more recent data results from a less 

binding minimum wage in the 80s than in the 60s and 70s. However, Card and Krueger 

(1995) firmly rejected this explanation; they not only argue that the minimum wage 

variable Kaitz index was higher during the 80s, because coverage increased, but they 

also argue that the Kaitz index is normed by average wages and thus reflects a lower 

effective minimum wage. Brown (1999) suggests, in addition to a less binding 

minimum wage, (a) that the more recent studies specifications also include more 

controls -  in poorly (mis)specified early studies, the minimum wage coefficient 

estimates might suffer from bias, as the minimum wage might capture the effect of 

omitted variables on employment; and (b) that the general increase in wage inequality in 

the 80s increased the dispersion of the wage distribution, and because of that, the 

teenage Kaitz index is significantly lower (than if the inequality had remained at its 60s 

and 70s level), therefore having a smaller effect on employment. Card and Krueger

(1995) conducted a careful evaluation of the available time series evidence where they 

discuss a number of methodological issues and implement meta analysis techniques to 

assess the likelihood of publication bias and specification searching, which, they 

conclude, cast doubt on the available time series evidence.

Cross Sections -  Another source of variation that has been used to estimate the 

minimum wage effect on employment is cross-section variation, in particular, cross 

regional variation. The notion that the minimum wage has a different impact across 

regions is intuitive and was long ago remarked by Stigler (1946). The impact of a 

national minimum wage differs across regions depending on how binding the minimum 

wage is (Card and Krueger, 1995) and on the overall macroeconomic performance of 

each region (Williams, 1993). The underlying hypothesis is that the minimum wage has 

a stronger effect on low wage regions, where it is more binding and affects a larger 

proportion of workers (Brown et al., 1982; Brown, 1999). Unlike in the time series
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analysis, the counterfactual is much clearer in cross-section analysis: the employment in 

high wage regions, where a smaller fraction of workers is affected, is compared to the 

employment in low wage regions, where a larger proportion of workers is affected, 

following a minimum wage increase.

As cross-section data became more available, several studies re-estimated versions 

of the time series employment equation using, for example, the 1970 US Census 

(Brown, 1999). The typical model in this early cross-section literature is similar to the 

model in the early time series literature, but the source of data variation is crucially 

different. As in time series models, the strategy in cross-section models has been to use 

the Kaitz index as the minimum wage variable. This makes it possible to estimate the 

minimum wage variable coefficient -  if the employment equation is specified as a 

function of the constant national minimum wage, the coefficient of interest is not 

identified at all if the equation already has an intercept. This is because, as discussed 

above, a national minimum wage is constant across regions, and therefore, cannot 

explain variations in employment across regions. However, although the cross-regional 

variation in the Kaitz index makes it possible to identify the minimum wage variable 

coefficient, it also makes it obvious that this variation is driven by the variation in the 

average wage (coverage did not vary much in the 60s and 70s). This is the main 

criticism on cross-section studies, i.e. that the variation in the ratio is driven by the 

variation in average wages and therefore cannot be regarded as genuine. The effect of 

the inverse of the average wages on employment is what is ultimately estimated (Welch 

and Cunningham, 1978; Freeman, 1982). In other words, once the numerator is 

constant, the variation in the denominator is what drives the estimated impact of the 

ratio on the dependent variable (see Section 3.2.1).^

Because of this grave drawback, cross-section studies have usually been dismissed 

as reliable evidence of the employment effect of the minimum wage (Brown, 1999; 

Card and Krueger, 1995). Nonetheless, some of these studies estimated employment 

effects at the upper end of l%-3% range of the time series studies, although others 

found negligible effects (Brown et al, 1992; Brown, 1999). In general, as with the time 

series evidence, the richer the specification in controls, the smaller the effect of the
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minimum wage on employment. In the earlier cross-section literature, as in the earlier 

time series literature, the models were more poorly (mis)specified, and as a result, the 

minimum wage coefficient estimates in those studies might suffer from omitted 

variables bias.

Panel Data -  Significant improvements in the minimum wage literature were made 

when microdata became more available. The availability of the US CPS coupled with 

the appearance of US state minimum wages (in response to the federal minimum wage 

erosion during the 80s) naturally motivated studies both at a regional and at an 

individual level (Brown, 1999). The main advantage of using panel data is the 

possibility of full identification of the minimum wage coefficient -  the main drawback 

of using time series and cross-section data. As discussed above, identification of the 

minimum wage coefficient depends on modelling the effect of macro variable shocks 

(common to all regions) and the effect of region specific variable shocks on 

employment. This is because variables other than the minimum wage change over time, 

and regions differ in ways other than the minimum wage. If the minimum wage varies 

over time and across regions, time and regional fixed effects can be modelled with a full 

set of time and region dummies -  which was not possible with time series or cross- 

section data. Time dummies separate macro effects and region dummies separate 

regional effects from the effect of the minimum wage on employment, ensuring 

identification of the effect of the minimum.

As in the time series and cross-section literature, the usual strategy in the panel data 

literature has been to use the Kaitz index as the minimum wage variable, which now 

varies across regions and over time. Although this variation makes it possible to use a 

full set of time and region dummies, it is, as before, completely driven by the variation 

in the average wage and cannot be regarded as genuine. Many minimum wage 

variables with “genuine” across region and over time variation have been suggested in 

the literature as alternatives to the Kaitz index. The specific variable definition depends 

on whether the approach was to follow a cross-section of regions over time (Card, 

1992a; Neumark and Wascher, 1992 and 1994; Williams, 1993; Card et al. 1994; Card 

and Krueger, 1995; Deere et al. 1995; Baker et al., 1999; Burkhauser et al., 2000a;

’ For further discussion on the advantages and disadvantages o f  the Kaitz index, see Welch (1976), 
Brown et al. (1982), Castillo-Freeman and Freeman (1992), Neumark and Wascher (1994), Card and
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Zavodny, 2000; etc.) or a cross-section of high and low wage workers over time 

(Ashenfelter and Card, 1981; Linneman, 1982; Currie and Fallick, 1996; etc). Because 

of the estimation strategy used in this study, the focus will be on studies in the literature 

using the first approach. For such studies, in addition to the Katz index (Neumark and 

Wascher, 1992 and 1994; Williams, 1993) and minimum wage exploiting federal and 

state variation (Card et al., 1994; Burkhauser et al., 2000a), other minimum wage 

variables suggested in the literature have been a dummy for when the minimum wage 

goes up (Deere et al., 1996) and fraction affected, defined as the proportion of people 

earning a wage between the old and the new minimum wage (Card, 1992a; Card and 

Krueger, 1995). Brown (1999) compares the ‘degree of impact’ measures (for example, 

fraction affected) and the ‘relative minimum wage’ variable (for example, Kaitz index) 

and concludes that the former are conceptually cleaner (see Sections 2.3, 3.2 and 4.4).*

Two econometrics techniques have been used to exploit region data over time: 

regression analysis and difference-in-difference estimation analysis. Because this study 

uses the first technique, the focus will be on studies using regression analysis.^ For such

Krueger (1995), and Deere et al. (1996).
* It can be argued that employment equations using the Kaitz index controls for wages, whereas those 
using other minimum wage variables, e.g. fraction, do not. This could bias the fraction estimate, as 
fraction might either (a) capture the effects o f  omitted wages on employment; or (b) not account for 
minimum wage spillover effects on employment -  if  spillover effects are large, estimates using the Kaitz 
index might be larger because the Kaitz index is capturing not only the effect o f  the minimum wage, but 
also the effect o f  other wages on employment; (c) or both. As a result, estimates from equations using the 
Kaitz index and fraction would not be comparable because they are respectively estimates from labour 
demand and reduced form equations. As discussed above, the debate is about whether other wages 
should be controlled for or not (Brown, 1999). Despite these concerns, such estimates (from labour 
demand and reduced form equations) have been extensively compared in the literature without much 
reservation. Two main arguments could make such comparisons sensible. First, i f  wages do not change 
much, controlling for wages is not crucial, as they cancel out in the model in differences; residual 
differences would be controlled for by population groups controls and regional and time fixed effects. 
This is the implicit assumption in the US literature where spillover effects are small. Second, what theory 
suggests is a relative wage measure (see Section 4.4). Just as the Kaitz index relates the minimum wage 
to the (average o f  the) wage distribution, so does fraction. To the extent that they are both measures o f  
the bite o f  the minimum wage, fraction is just as good as any other empirical variable (Dickens at al., 
1999; Williams, 1993). In that sense, fraction, just as toughness, accounts for the effect o f  other wages 
(relative to the minimum wage) on employment.

On a separate but related issue, in addition to comparing the non-directly comparable labour demand 
and reduced form estimates, the literature also compares the non-directly comparable total employment, 
hours, and jobs estimates; and sometimes it also compares the non-directly comparable employment o f  
teenagers and other low wage group employment estimates. First, the sign and the magnitude o f  
estimates for the total employment effect depend on the sign and magnitude o f  the hours and the job  
estimates (see Section 4 . lÿ  Second, estimates for the entire labour force are smaller than estimates for 
teenagers or other low wage groups, as the minimum wage employment effect is diluted in the whole 
labour force.
® Comprehensive surveys on the difference-in-difference estimation o f  employment effects, including a 
critical discussion on its methodological issues, are Card and Krueger (1995) and Brown (1999). This has
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studies, the typical model in the panel data literature is similar to the model in the time 

series and cross-section literature. However, not only the source of data variation is 

crucially different, but also a wider set of controls is exploited and time and region 

dummies model time and fixed effects, as discussed above. The panel data literature 

evidence is mixed and not always precise, but as in the time series and cross-section 

literatures, the richer the specification in controls (in particular if they include region 

and time fixed effects), the smaller the effect of the minimum wage on employment. 

Evidence produced using richer specifications offers no support for negative 

employment effects.

Because this study uses panel data and regression analysis and because the range of 

estimates in existing studies of this kind is wider than that in time series and cross- 

section studies, this evidence will be discussed here in more detail. On the one hand, 

Neumark and Wascher (1992 and 1994), Williams (1993), Deere et al. (1995 and 1996) 

and Burkhauser et al. (2000a), find negative employment effects; on the other hand. 

Card (1992a), Card et al. (1994) and Card and Krueger (1995), find non-negative 

employment effects. These differences are due to two main reasons.

First, the estimates are sensitive to controlling for region and time fixed effects. 

Models that do not include year dummies, i.e. rely on time series variation to identify 

the minimum wage coefficient, produce larger (more negative) estimates; whereas 

models that do include year dummies, i.e. rely on cross-section variation to identify the 

minimum wage coefficient, produce smaller (towards zero) estimates. This can be 

clearly observed in two studies: Burkhauser et al. (2000a), who perform robustness 

checks both including and excluding time effects; and Deere et al.(1995), who capture 

the minimum wage effect by using year dummies (which might in fact, be capturing 

year specific macro effects). As discussed above, modelling time and region fixed 

effects ensures full identification of the minimum wage coefficient -  it ensures that the

been a traditional technique to study minimum wage effects, as documented by Kennan (1995) and 
Brown (1999). The main finding o f  the early difference-in-difference literature is mixed and imprecise, 
but suggests employment effects within the early time series and cross-section literature range o f  l%-3%. 
More recent difference-in-difference studies also provide mixed results, but as with more recent time 
series and cross-section literature, the evidence suggests, if  any, smaller employment effects, towards the 
lower end o f  the range. There has been much debate and criticism in this literature regarding three 
methodological issues (Hamermesh, 19995; Brown, 1999): the validity o f  the control group, the 
contamination o f  the treatment group prior to the treatment, the amount o f  time elapsed between the
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effect of the minimum wage is disentangled from the effect of other variables on 

employment. Failure in doing so casts doubts on the reliability of the estimates. 

Furthermore, failure in doing so is failure in taking advantage of the most important 

aspect of panel data.

Second, the estimates are sensitive to controlling for enrolment. As discussed 

above, there is some agreement that demand side variables should be held constant, but 

less agreement on whether supply side variables should be included as controls and, if 

so, which ones. Of particular concern is the inclusion of enrolment, which is jointly 

determined with -  rather than an exogenous determinant of -  employment, since 

schooling and working are alternative opportunities (Card and Krueger, 1995). 

Neumark and Wascher (1992 and 1994) report results both excluding (which might 

cause omitted variable bias) and including (which might cause simultaneity bias) 

enrolment as a strategy to bracket the true minimum wage effect. They find 

respectively positive and negative employment effects. However, some definition 

problems in Neumark and Wascher's (1992 and 1994) enrolment variable cast doubts 

on their results. Further to definition problems. Card and Krueger (1995) argue -  not 

very convincingly -  that there is no reason to expect higher or lower enrolment rates 

across states, aside from potential minimum wage effects on employment, and therefore 

enrolment rate can be omitted particularly if year and region effects are modelled. As 

claimed by Brown (1999), if minimum wage reduces both employment and enrolment, 

reduced form and enrolment rate constant employment equations have very different 

interpretations. If the minimum wage reduces school enrolment, this might be more 

important than adverse employment effects.

To conclude, as remarked above, there has been much debate and criticism in the 

literature on the employment effects of the minimum wage. Results consistent with the 

standard model prediction of a negative employment effect conflict with results that 

challenge such a prediction. However, despite the controversial recent debate, despite 

the different methodologies and associated methodological issues, and despite different 

data periods and data sources, most studies found that a 10% increase in the US 

minimum wage (variable) decreases (teenagers) employment by no more than 3%.

minimum wage increase enactment date and the “after” survey. The first two can bias the estimates; the 
third determines whether the estimates are short or long run (see Section 1.3).
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More recent (and more reliable) studies suggest no more than 1%, if anything. This is a 

small disemployment effect of the minimum. In his recent survey, Brown (1999, 

p.2154), further to remarking that “the minimum-wage effect is small (and zero is often 

hard to reject)”, also remarks that “and elasticity of -0.1 would likely seem small to 

anyone who had not been conditioned by the evolution of the minimum wage literature 

to expect such a small response”.

Developed Countries -  The international literature is scanty on non-US minimum 

wage employment effect empirical evidence. Bazen (1994), Card and Krueger (1995), 

Ghellab (1998) and Cunningham (2002) discuss some of the international evidence for 

developed countries. Here, comparisons across studies are more difficult, not only 

because of different techniques and data period and source as for the US literature 

discussed above, but also because the effect of the minimum wage on employment 

depends on the minimum wage level (and enforcement) and on the particularities of the 

labour market in each country (Freeman, 1996 and Dolado et al. 1996). However, the 

overall reading for developed countries is much like the one for the US: earlier evidence 

suggests a wider range while more recent evidence suggests a narrower range, clustered 

around zero. A 10% increase in the minimum wage (variable) decreases (youth) 

employment by no more than 6% across all available studies. This is a large effect as 

compared to the one in the US, although studies using more recent data and panel data 

techniques found smaller estimates. This larger effect stems from two main reasons (a) 

because the minimum wage is generally more binding in Europe, where most of the 

evidence is available for; and (b) because the estimates vary widely (and for some 

countries they are considerably smaller) as a result of institutional differences across 

countries.

Most of the evidence is available for the following countries:

United Kingdom -  Craig et al. (1982) used wage councils sector data in the late 60s and 

70s and found no support for negative employment effects. Lund et al. (1982) used data 

on food industry from 60s to 80s and found negative employment effects in line with 

those for the US. Canning and Tarling (1985) and Morgan et al. (1985) used clothing 

industry data from the 50s to 70s and found negative employment effects; Canning and 

Tarling (1985) found smaller effects and criticized Morgan et al.’s (1985) study. 

Kaufman (1989) used individual level panel data from 60s and 70s, claiming
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improvements on the methodological approach over the last three studies above, and 

found large negative employment effects. Bazen (1990) and Gregg (1990) used macro 

data for the 80s and found negative minimum wage employment effects. This approach 

was criticized by many (for example, Machin and Manning, 1992 and 1994) in favour 

of a new approach using micro data, following improvements in the US minimum wage 

literature. Machin et al. (1993 and 2003), Machin and Manning (1994 and 1996), 

Dickens et al. (1994c, 1995, 1998 and 1999) and Dolado et al. (1996) used industry 

level and individual level panel data for the 80s and 90s, and found no support for a 

negative employment effect. Femie and Metcalf (1996) used panel data data 

surrounding the abolition of the minimum wage in Britain (1993-1994) and before and 

after techniques as well as simulations using macroeconomic models of the British 

economy and found evidence supporting negative employment effects. Machin (1997) 

criticized macroeconomi simulations and argued for nonnegative employment effects. 

Machin et al. (2003) studied the effects of the introduction of the UK national minimum 

wage in April 1999 using their own data on the residential care homes industry and 

found evidence supporting a small negative employment effect. Stewart and Swaffteld 

(2001) and Stewart (2002 and 2003) used individual level panel data for the late 90s and 

did not find much support for negative employment effects. As for the US, studies 

using more recent data and panel data techniques found smaller adverse effects on 

employment, if any, in the UK.

France -  Rosa (1980, 1981 and 1985), Fourcans (1980) and Martin (1983) used time 

series data from 50s to early 80s and found large negative employment effects, but as 

for the US and the UK, this early literature was criticized because of methodological 

issues (Skourias, 1995). Benhayoun (1990, 1993 and 1994), Bazen and Martin (1991), 

Ducos and Plassard (1991) and Skourias (1992, 1993 and 1995) used individual level 

panel data from 60s to early 90s and found smaller negative employment effects. Bazen 

and Benhayoun (1995) used industry sector data for the 70s and 80s and found small 

negative employment effect. Dolado et al. (1996) used individual level panel data for 

the 80s and found no support for a negative employment effect. Bruno and Cazes

(1997) used individual level panel data from the 70s to early 90s and found no support 

for negative employment effects. Kramarz and Phillippon (2000) used individual level 

panel data for the 90s and found small employment effects. The smaller estimates in
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more recent studies confirm the trend in the US and UK literature. However, Abowd et 

al. (1999 and 2000) used individual level panel data for the 80s and found larger 

negative employment effects.

Netherlands -  Van Soest and Kapteyn (1989) used 1984 cross-section data and found 

large negative employment effects. Van Soest (1989 and 1994) and Koning et al. 

(1994) used 70s and 80s aggregate data and 80s individual level data and found large 

negative employment effects. In addition to the usual time series criticism on the macro 

data evidence, the micro data evidence in these studies was criticized by Dolado et al.

(1996) because of methodological issues. In contrast, Bosch and van der Hoeven 

(1991) and Salverda (1989) and Dolado et al. (1996) used 70s and 80s individual and 

aggregate level data and found no support for negative employment effect.

Portugal -  Ribeiro (1993) used individual level panel data for the 80s and found small 

negative employment effects. Pereira (2003) used firm level panel data for the late 80s 

and found larger negative employment effect.

Spain -  Dolado et al. (1996) used industry panel data from the late 60s to the mid-90s 

and found mixed evidence but concluded for no negative employment effects. Dolado 

et al. (1997) used individual and industry panel data from the late 60s to the mid-90s 

and found small negative employment effects.

Greece -  Koutsogeorgopoulou (1994) used manufacturing panel data from 60s to 80s 

and found small negative employment effects.

Canada -  Mercier (1987) surveyed eighteen minimum wage studies for Canada and 

found large negative employment effects, but remarked that the most reliable ones were 

in line with the US evidence. Two of these early studies, most often cited in the 

literature, are: Swidinsky (1980) who used individual level panel data from the 50s to 

the mid-70s and found small negative employment effects; and Schaafsma and Walsh 

(1983), who used individual level panel data for the late 70s and found mixed evidence 

but concluded for small negative employment effects. The more recent literature, as for 

other developed countries, found smaller estimates. Grenier and Seguin (1991) used 

late 70s and 80s microdata and found no significant negative employment effect. 

Cousineau et al. (1992) used individual level data for Ontario from the late 60s to the 

90s; Cousineau (1991 and 1993) used individual level panel data for Canada from the
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60s to the 80s. These studies found mixed results, the first two concluded for small, and 

the third for large negative effects. Yuen (1996) used individual level panel data for the 

late 80s and found negative employment effect. Baker et al. (1999) used individual and 

firm level panel data from mid 70s to early 90s and found small negative employment 

effect.

Developing Countries -  If the international literature is scanty on non-US 

employment effect empirical evidence for developed countries, it is greatly lacking for 

developing countries. Card and Krueger (1995), Ghellab (1998), Cunningham (2002), 

Saget (2001) and Maloney and Mendez (2003) discuss some of the international 

evidence for developing countries. For the same reasons discussed above, comparisons 

across studies are difficult -  even more so in studies across developing countries, where 

labour market institutions are very specific. The available evidence is limited, not only 

to recent periods, but also to only a few countries and, most of the time, only one or two 

studies for each country. A 10% increase in the minimum wage (variable) decreases 

(low wage workers) employment by up to 12% across all available studies. This is 

substantially larger than the US employment effect because the minimum wage is far 

more binding in developing countries than in the US (Maloney and Mendez, 2003). The 

implicit hypothesis is that the small effects in the US result primarily from a low (not 

very binding) minimum wage. However, while it is relatively safe to conclude that 

employment effects are larger for developing countries, even though evidence of small 

employment effects have been reported to these countries (Saget, 2001), care should be 

taken when referring to their magnitude. This is because of three main reasons: because 

there are few point estimates to rely on, because the variance across the range of 

estimates is high (due to substantial institutional differences), and because these 

estimates might not be directly comparable.

Ghellab (1998) and Cunningham (2002) surveyed studies for worldwide developing 

countries and reported a negative correlation between the minimum wage and 

employment, although Ghellab (1998) warned that methodological issues cast doubts on 

this result. They, together with Card and Krueger (1995), Saget (2001) and Maloney 

and Mendez (2003), surveyed studies for developing countries in America. Most of this 

evidence is available for the following countries:
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Mexico -  Villarreal and Samaniego (1998) used individual level panel data for the mid- 

50s to the 70s and found small negative employment effects. Bell (1997) used 

manufacturing industry panel data for the 80s and found no employment effects. 

Feliciano (1998) used individual level panel data from the 70s to the 90s and found 

small negative employment effects. Small employment effects for Mexico are in line 

with a not very binding minimum wage there (Bell, 1997).

Puerto Rico -  Reynolds and Gregory (1965) used manufacturing panel data for the mid- 

50s and found mixed evidence. Rottenberg (1981) discusses the imposition of the US 

minimum wage in Puerto Rico and concludes for adverse employment effects. Castillo- 

Freeman and Freeman (1992) estimated the effects of the US minimum wage on the 

Puerto Rican labour market using time series and industry level panel data from the 50s 

to the 80s and found very large negative employment effects in Puerto Rico, in contrast 

to small employment effects in the US. On the one hand. Card and Krueger (1995) 

criticized these findings, which they argue are upwards biased because of 

methodological issues; on the other hand, migration might have offset the employment 

effects.

Costa Rica -  Gregory (1981) used industry aggregate data for the late 60s to early 70s 

and found some evidence supporting negative employment effects in Costa Rica. 

Gindling and Terrell (2002) used individual level panel data for the 80s and 90s and 

found no support for a negative employment effect. This is in line with El-Hamidi and 

Terrell (2001) who used individual level panel data from the late 70s to the early 90s 

and found positive employment effects for lower minimum wage sectors and small 

negative employment effects for higher minimum wage sectors. The minimum wage 

system in Costa Rica is complex, with many different levels by category and industry, 

which makes it difficult to pinpoint the employment effect. Furthermore, non- 

compliance is extraordinarily high, which might undermine this effect (Saget, 2001; 

Gindling and Terrell, 1995). However, the available evidence suggests that for high 

(more binding) minimum wages, the employment effects are negative.

Chile -  Corbo (1981) estimates the effect of the minimum wage on employment using 

manufacturing census data for 1967 and finds negative effects.

Colombia -  Bell (1997) used manufacturing industry panel data for the 80s and found 

very large negative employment effects. Maloney and Mendez (2003) used individual
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level panel data for Colombia in the late 90s and confirm that employment effects in 

Colombia are roughly t^vice as large as those for the US. Large employment effects for 

Colombia are in line with a very binding minimum wage there (Bell, 1997).

Brazil -  A 10% increase in the minimum wage decreases employment by no more than 

5%, typically by no more than 1% (not always statistically significant), across all 

available studies for B r a z i l . L i k e  for the US, this is a small employment effect, 

although unlike for the US, the minimum wage is binding and wage effects are sizeable 

in Brazil (see Section 1.2). Thus, it appears that the evidence for Brazil is at odds with 

the theory prediction of larger negative employment effects in presence of more binding 

minimum wages, as observed for Europe and for other developing countries. In a way, 

this is reflected in the volume of available minimum wage studies for employment and 

wages effects in Brazil. While there are 22 wage effects studies and they use data from 

as far back as the 40s (see Section 1.2), there is only 10 recent employment effects 

studies and they use (mostly individual level panel data) for the 80s and 90s. Neri 

(1997a) used individual level panel data for the mid-90s and found small negative 

employment effects. Foguel (1997) used individual level panel data for the mid-80s and 

found small negative employment effects. Carneiro (2000), Foguel et al. (2000 and 

2001), Corseuil and Carneiro (2001), Corseuil and Morgado (2001), Fajnzylber (2001) 

and Soares (2003) used individual level panel data and time series data for the 80s and 

90s and found mostly small negative employment effects. Neumark et al. (2003) used 

individual level panel data for the late 90s, and found small negative employment 

effects. An outlier study is McIntyre (2002), who used individual level data for the 80s 

and 90s and regression analysis where the empirical equation was delivered by a Two- 

Sectors model to estimate the probability of workers and firms moving from the formal 

to the informal sector. One of the pieces of evidence he reported, relevant to this 

survey, is that because of this expected move, the minimum wage increases the size of 

the informal sector.

This study estimates minimum wage employment effects for Brazil and discusses a 

number of conceptual and identification methodological issues as tentative explanations

Dropping the Corseuil and Carneiro (2001) outlier estimate, the employment effect is no more than 3%; 
dropping the Corseuil and Morgado (2001) estimate, this effect is no more than 1% across the remaining 
10 studies. These two studies are closely related, and both have been informally criticized by other 
Brazilian authors, which cast doubts on their reliability.
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of the non-negative employment effects found both in the Brazilian and international 

literature. Furthermore, it uses panel data techniques, which ensure the full 

identification of the minimum wage effect on employment.

1.3 PRICE EFFECTS

As discussed in Sections 1.1 and 1.2, despite disagreements over employment 

effects, there is agreement that minimum wage increases raise wages -  which, 

ultimately, raise prices. Although the potential effect of the minimum wage on prices 

and inflation was first noted by Stigler (1946), not as much research has been done on 

price as on employment effects of the minimum wage. There is very little empirical 

evidence on the effects of the minimum wage on prices. While there were over 300 

studies on the employment effect of the minimum wage by 1995 (Card and Krueger, 

1995), only 3 studies had been written on its price effects by then (Wessels, 1980; Katz 

and Krueger, 1992; Spriggs and Klein, 1994), plus the US Labour Department reports 

(FLSA 1965 and 1969; and MWSC 1981), and not many more have been written since. 

Perhaps because the international literature mainly utilizes data from the US, and price 

effects are small there, little further research has been carried out.

A comprehensive survey on the minimum wage price effects is not available in the 

literature. Brown (1999) surveyed only three studies: Wessels (1980), Katz and 

Krueger (1992), and Card and Krueger (1995). Because of that, the existing studies are 

here briefly surveyed. These studies use five different methodologies: general 

equilibrium model analysis, Phillips curve estimation analysis, input-output model 

analysis, difference-in-difference estimation analysis and regression analysis. They can 

be broadly divided into two categories: estimation of the effect on prices in various 

industries and estimation of the effect on inflation nationwide. This categorization is 

associated to the extent to which they account for the several steps through which the 

minimum wage affects prices and inflation (transmission mechanism). First, there is a 

direct impact on those between the old and the new minimum wage. Second, there is an 

indirect impact on those above (and below) the new minimum wage, the spillover 

effects (see Section 1.1). Third, firms raise prices in response to these higher labour
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cost. Fourth, firms adjust the associated level and mix of input and output (consistent 

with cost minimization subject to expected demand) (see Section 1.2). Fifth, the 

resulting new employment and wages levels combine to produce a new equilibrium 

income level, aggregate demand and, after some lag, production. Sixth, the inflation 

and unemployment rates consistent with the new equilibrium might in time again affect 

wages (Sellekaerts, 1981).

The main difficulty in comparing general equilibrium and input-output model 

estimates with other estimates available in the literature is that most of them are 

obtained from single equation models. It is important to distinguish whether the single 

equation represents (a reduced form of) a partial or a general equilibrium model. 

Furthermore, it is important to distinguish whether the parameter of interest in single 

equation models is a structural or a reduced form parameter, which is not always clear. 

The single equation estimates can describe two very different processes. If the single 

equation describes the partial equilibrium adjustment process in a particular market or 

industry, it does not account, unlike general equilibrium models, for the various steps of 

the transmission mechanism. If the single equation describes the inflation process in the 

economy, it accounts for all steps of the transmission mechanism. In the first case, the 

single equation estimates are not comparable to the general equilibrium and input- 

output model estimates; in the second case, they are.

General Equilibrium Model Analysis -  Earlier studies of the minimum wage 

effect on prices and inflation often use general equilibrium model analysis, where the 

effect of the minimum wage on a number of variables is estimated. A Phillips curve 

relation, as a function of the minimum wage, is often inserted in the general equilibrium 

macro model. Sellekaerts (1981) reviewed four such studies; the effect on wage and 

price inflation of a 10% increase in the minimum wage across them ranged from 0.15% 

to 0.76%. She then criticized these studies on the grounds of several methodological 

problems, in particular because they did not account for all steps of the transmission 

mechanism. As discussed in Section 1.1, she attempted to overcome such problems by 

inserting a modified wage determination equation into the MIT/PENN/SSRC macro 

model of the US economy, which she estimated using 1974 to 1979 US time series 

macro data. One of the main contributions of this study is that this wage equation 

accounts for wage increases that would have taken place regardless of changes in the
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minimum wage legislation. That is because unless the minimum wage increase causes 

substantial gains in real terms, the legislation might be no more than a change in the 

timing of the increases. She reported evidence supporting spillover effects. She found 

that the average annual total impact of a 10% minimum wage increase is 0.6% for wage 

inflation and 0.2% for price inflation, Sellekaerts’ (1981) study is one of eight studies 

published on a special volume on inflation by the US Minimum Wage Study 

Commission (MWSC, 1981). The implicit message across these studies is that the 

effect of the minimum wage on inflation was too small to be a concern. Two of these 

studies are worth noting, Cox and Oaxaca (1981) and Wolf and Nadiri (1981).

Cox and Oaxaca (1981) used US data from 1974 to 1978 aggregated at industry and 

macro levels to simulate the effect of freezing the minimum wage at its 1974 level on 

employment, output, wages and prices using a general equilibrium model of the US. 

They were primarily concerned with the allocative effects of the minimum wage, which 

they argue, can only be accurately assessed by a general (not by a partial) equilibrium 

model. Their results indicate that the minimum wage is not neutral with respect to 

production, employment, prices and wages, and that structural adjustment occurs 

following an increase. They reported that a 10% increase in the real minimum wage 

increases the aggregate real wage bill by G.1%-0.5% (they do not report the effect on 

prices, but hint that it is larger than that reported in the then existing literature). This 

study was an ambitious attempt to model the effects of the minimum wage on key 

variables in the economy. One of its main contributions was to account for the crucial 

role of monetary policy accommodating (or not) the minimum wage increase (see 

Section 5.5). Two of its drawbacks are noteworthy: the strong assumptions underlying 

the model and the inappropriate data used to construct empirical counterparts of 

theoretical variables, which contaminated the results with measurement error (Corcoran, 

1981).

More recently, Wilson (1998) reported estimates developed by The Heritage 

Foundation using the 11 US macro model of the US economy. The proposed 19.4% 

1999-2000 increase in the minimum wage was estimated to increase overall prices by 

0.2% in the first year and by an additional 0.1% in the second year.

In addition to the criticism on the strong underlying assumption discussed above, a 

further criticism on general equilibrium models is the implicit assumption of a
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uniformly proportional inflation effect throughout the economy. Minimum wage 

overall inflation effects are hard to find; the minimum wage might cause more inflation 

in sectors or industries overpopulated by minimum wage workers (see Section 5.6). 

Input-output models and partial equilibrium models (difference-in-difference and 

regression analysis) discussed below estimate sectoral price effects of the minimum 

wage.

Phillips Curve Estimation Analysis -  A Phillips curve relation, as a function of 

the minimum wage, is also often estimated on its own, i.e. not inserted in a general 

equilibrium macro model. Sellekaerts (1981) reviewed seven such studies on wage and 

price inflation, among which Gramlich (1976) and Falconer (1978) (see Section 1.1). 

The effect on wage and price inflation of a 10% increase in the minimum wage across 

these studies ranged from 0.2% to 1.8%; if the outlier 1.8% is dropped, the range is 

from 0.2% to 0.37%.

Not included in Sellekaerts’ (1981) review is a series of four articles, Gordon 

(1980) Frye and Gordon (1981), Gordon (1981) and Gordon (1982), which are related 

to an earlier (Gordon, 1975) and a later (Gordon, 1988) papers, where the authors 

explain inflation by estimating various versions of the Phillips curve relation using US 

annual time series data from 1890 to 1980. The most relevant of these articles for this 

survey is Frye and Gordon (1981), which focus on the impact of episodes of 

Government intervention (e.g. minimum wage increases) in the US inflation. A 10% 

increase in the minimum wage was found to increase inflation by 0.02 percentage 

points.

The main contribution when estimating Phillips curve relations as a function of the 

minimum wage is the argument that econometric explanation of inflation requires 

supply shocks (e.g. oil price, exchange rate, productivity growth, etc.) and Government 

intervention or push-factors (e.g. minimum wage, social security taxes, employment 

protection, unions, etc.) in addition to the usual inertia and aggregate demand variables. 

This is because push-factors play an important role in the price and wage setting 

process, affecting real wages and the natural level of unemployment that makes 

inflation constant. This was argued by, among others, Layard and Nickell (1985 and
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1986), Jackman et al. (1996) and Staiger et al. (1996);^^ and is of central importance in 

Brazil (see Section 2.1).

To the extent that the way endogeneity problems were dealt with is credible, the 

above models describe the inflation process in the economy through a reduced form 

equation and the minimum wage estimates should be comparable to the general 

equilibrium model estimates reported above.

Input-Output Model Analysis -  Wolf and Nadiri (1981) used an input-output 

model that simulates the changes in policy parameters (e.g. the minimum wage), on 

employment, output, and prices in the aggregate economy and in each of the industry 

sectors by tracing the inter-industry flow of goods and services. They used data from 

the US CPS to trace the direct and indirect price effects of the 1963, 1972, and 1979 

minimum wage increases. Assuming full pass-through effect, no substitution effect, no 

employment effects and no spillover effects, they estimated that a 10%-25% minimum 

wage increase raises prices by 0.3%-0.4%. An important contribution of their model is 

to account for the failure of input-output models to predict longer run responses. This is 

because of the implicit assumption of no substitution among goods and services, as their 

relative prices change, and the associated assumption of employment and output fixed 

in the short run. Wolf and Nadiri (1981) introduced price and (labour-capital) 

substitution elasticities in their model that can then be regarded as a medium run model 

(Adams, 1981). Another important contribution of this study is the broad approach to 

the benefits and costs of a minimum wage increase. On the costs side, there are the 

higher consumer prices; on the benefits side, there are the higher productivity and the 

higher output growth resulting from income distribution towards low wage groups who 

have an above average propensity to spend. One drawback of their model is the overly 

simplistic model with strong assumptions that cast doubts on the results (Sheldon, 

1981).

More recently, Lee and O'Roark (1999) used US earnings and industry data from 

1992 and 1997, and a similar input-output analysis to compute the minimum wage price 

effect. Once more assuming full pass-through effect, no substitution effect, no

'' See Ball et al. (1988) and Goodfriend and King (1990) for surveys on prices and inflation modelling. 
Also see Gali et al. (2001) on the so-called New Phillips curve, which however, does not include the 
minimum wage (see Sections 5.1 and 5.2).
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employment effects and no spillover effects, they estimated that a 10% minimum wage 

increase raises prices among eating and drinking places -  industries overpopulated by 

minimum wage workers are -  by 0.74%. An important contribution of their work is to 

produce sectoral estimates of the minimum wage price effect. Another important 

contribution is that they partially relaxed the no spillover effects assumption by 

allowing for limited spillover effects higher up in the wage distribution. Relaxing this 

assumption is important because further to allowing for the indirect effect of the 

minimum wage on other wages, it also allows for the wage price interaction in the real 

wages bargaining process that follows a minimum wage increase. If spillover effects 

and wage price interaction effects are not accounted for, the inflationary effects of the 

minimum wage might be understated. They re-estimated their model allowing for 

different degrees of spillover effects and found that the larger the extent of spillover 

effects allowed, the larger the price effects, up to 1.5%.

As Wolf and Nadiri (1981), MaCurdy and O’Brien-Strain (1997), O’Brien-Strain

(1999) and O’Brien-Strain and MaCurdy (2000) also have an approach to the benefits 

and costs of a minimum wage increase. They use a similar input-output model and 

SIPP and CES data to show that the 1999-2000 US minimum wage increase would 

mean California’s families have to pay more for goods and services than they would 

receive through higher earnings. To calculate the benefits, they identify which families 

have workers earning below the new minimum wage, assume they will have their wages 

increased to the new minimum wage level, and then calculate the new family’s 

earnings. To ealculate the costs, they first determine the costs of the minimum wage 

increase by estimating the expected increase in labour costs and tracing these costs 

through to consumer prices; they then use these implied price increases to determine 

what is the extra (consumption) cost for all families. Once again assuming full pass

through effect, no substitution effect, no employment effects and no spillover effects, 

they estimated that a 10% minimum wage increase raises prices by 0.3% to 2.16% in 

California, depending on the commodity, and compared their results to Lee and 

O’Roark’s (1999). Using an extended sample of US states, MaCurdy and McIntyre

(2000) applied the same methodology and SIPP and US Census data to analyze the 

1996-1997 US minimum wage increase. They estimated that a 10% minimum wage 

increase raises overall prices by 0.25%, and prices of food consumed outside (inside)
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home by 1.2% (0.8%). They compared their results with Lee and O’Roark’s (1999) and 

Aaronson’s (2001) (they compare it with an earlier version of Aaronson’s paper) and 

argue that differences with the later stem from the difference in methodology. They 

also estimated the effect of the national 1996-1997 minimum wage increase on four 

states: California, Florida, New York and Texas but did not find qualitatively different 

results.

Despite of the insightful way the authors exploit the short run nature of the input- 

output model, an important drawback of these studies is the assumption of no 

employment effects. They argue that the short run effect of a minimum wage increase 

may be a price increase, with employment effects becoming evident only in the longer 

run, and argue that this is in line with employment effects evidence in the literature 

(Brown, 1999). However, the assumption that employment is fixed, and therefore that 

output is fixed, can only be maintained because of the assumption of no change in the 

spending patterns. Although this offers estimates for the short run, it abstracts from the 

real issue, as acknowledged by the authors, that most people will adjust their spending 

in response to higher prices, affecting employment and output. On the one hand, this 

might overestimate the cost (and price) effects of a minimum wage increase, which 

would be mitigated by a reduction on employment or a reduction in profits (although 

adverse employment effects might also mitigate the benefits of a minimum wage 

increase). On the other hand, the benefit effects of the minimum wage might be 

underestimated because of the no spillover assumption, whereby only families with 

workers earning below the minimum wage benefit from the minimum wage increase. 

These, together with other restrictive assumptions underlying the input-output model, 

produce a highly stylized and unrealistic model and cast doubts on the results.

In addition to the criticism on the no substitution, no spillover effects, and no 

employment effects assumptions discussed above, three other usual assumptions in 

input-output models are full pass-through, full coverage and full compliance. This 

might overstate the price effects of the minimum wage; because of that, input-output 

model estimates are usually regarded as upper bound effects of the increase. An 

advantage of input-output models is that they account for the minimum wage effect 

propagating throughout the economy through its effect on intermediate goods. Even if
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an industry employs no minimum wage workers, its prices might rise because of its use 

of goods or contracts for services produced with minimum wage labour.

To the extent that the way the assumptions underlying input-output models were 

dealt with is credible, the minimum wage estimates should be comparable to the general 

equilibrium model and Phillips curve relation model estimates reported above. It 

appears, however, that despite of important improvements, the final estimates still did 

not account for all the steps in the transmission mechanism (and therefore would not be 

fully comparable to the above estimates). They represent, nonetheless, valuable 

evidence, especially given that empirical evidence is so limited. It is noteworthy that 

their directions and magnitudes are in line with the above evidence.

Difference-in-Difference Estimation Analysis -  A technique to estimate the 

minimum wage effect on other variables (e.g. prices) that has been extensively used in 

the minimum wage literature is difference-in-difference estimation (Brown, 1999). The 

idea is to compare high and low wage regions, on the assumption that the minimum 

wage has a larger effect on prices in lower wage regions. This makes it possible to 

remove the effect of common factors that affect prices of all regions, such as common 

macro shocks. If the remaining factors are randomly distributed across regions, the 

change in relative prices is a measure of the minimum wage effect on prices.

The Department of Labor studies published several studies on the effects of the 

1961 and 1967 US minimum wage increases (FLSA, 1965 and 1969) using difference- 

in-difference estimators to compare US Southern and non-Southem industry prices, 

assuming greater minimum wage effect in Southern industries. Wholesale prices of 

industrial commodities and price trends for low wage industries were relatively stable. 

Even though the minimum wage increases became effective during a period of rising 

prices, they were said to have had little influence on this upward trend.

Using the same method and data, Wessels (1980) re-examined the evidence from 

the Department of Labor Studies. He remarks that a limitation of the competitive 

approach is that prices should be identical if Southern and non-Southem industries sell 

their goods in the same markets and consumers regard these goods as nearly the same. 

In this case a minimum wage increase has no effect on the relative prices of Southern 

goods but results in relative decrease in Southern employment. Wessels (1980) pointed 

out that evidence supporting the latter is weak and concluded that Southern firms should
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be able to pass higher relative costs on to consumers prices. He found little consistent 

pattern in price increases in manufacturing, but faster price increases in Southern 

services. A 10% increase in the minimum wage was found to increase prices in the 

services sector by 2.71% following the 1966-1967 minimum wage increase.

Using difference-in-difference estimation and their own data, Katz and Krueger 

(1992) and Card and Krueger (1995) compared prices at fast-food restaurants in New 

Jersey and Pennsylvania following the 1992 New Jersey minimum wage increase. They 

also used the same data and regression analysis to estimate the minimum wage price 

effect using reduced form equations. They found that average prices rose in New Jersey 

by about enough to cover the costs of the higher minimum wage (they found a positive 

but statistically not significant estimate). Within New Jersey, however, they found that 

prices rose just as quickly at restaurants paying the minimum wage and restaurants 

already paying as much as or more than the new minimum wage. The explanation they 

offer to this is that restaurants within New Jersey compete in the same product market, 

and therefore those most affected by the minimum wage increase are unable to increase 

their prices by more, whereas restaurants in Pennsylvania compete in a different product 

market, enabling prices to rise in New Jersey relative to Pennsylvania. Similar findings 

in their Texas study suggest that prices rose at about the same rate in fast-food 

restaurants that made larger or smaller wage adjustments following the 1990-1991 US 

federal minimum wage increases (they found a negative but not statistically significant 

estimate).

As pointed out by others (Aaronson, 2001) this evidence is limited to restaurants in 

three states and two minimum wage episodes. Card and Krueger (1995) provided 

further evidence by comparing restaurant average price increases across a broader cross- 

section of cities and states following the 1990-1991 US federal minimum wage 

increases. They used regression analysis and two different sources of price data, CPI 

and ACCRA. They found evidence that restaurant prices rose faster at (a) states that 

made larger adjustments following the federal minimum wage increase, and (b) cities 

with higher proportions of low wage workers in 1989 (they found positive and 

sometimes significant estimates). Overall, Card and Krueger’s (1995) findings are 

imprecise and mixed, but suggest that a 10% minimum wage increase raises prices by 

up to 4%. This is consistent with predictions from a competitive model that a minimum
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wage increase raises prices in proportion to the minimum wage labour’s share in total 

cost; they find that the ratio between the price and wage effects approximates this share 

(see Section 5.3). Furthermore, this is in line with the non-negative employment effect 

they reported using the same data and techniques.

Spriggs and Klein (1994) conducted a similar experiment to Katz and Krueger 

(1992), differing only in the timing between the change in the minimum wage and the 

follow-up survey. They utilize data for one month before and after the 1991 US 

minimum wage increase, which, they argue, already accounts for long run adjustments 

because the increase was announced two years in advance. Their findings suggest that 

the minimum wage did not significantly affect prices, which continued changing 

following a prior trend.

There has been much debate and criticism in the literature regarding three 

methodological issues in difference-in-difference estimation (Hamermesh, 19995; 

Brown, 1999). The first is the validity of the control group, which needs to capture the 

change that would happen to the variable of interest (e.g. prices) in the absence of a 

minimum wage increase, i.e. due to other common macro shocks. The second is the 

contamination of the treatment group prior to the treatment (for example, because 

minimum wage changes are announced in advance, firms might start adjusting prices 

prior to the enactment date). The third is the amount of time elapsed between the 

minimum wage increase enactment date and the “after” survey (for example, if data is 

collected too soon after the increase, there might not have been enough time to allow for 

the impact of the increase on prices). The first two can bias the estimates; the third 

determines whether the estimates are short or long run. In sum, the reliability of the 

estimates lies on the non-contamination of the control and treatment groups by the 

treatment, and by the appropriate timing of the surveys. Card and Krueger (1995) have 

been extensively criticized on these three issues (Brown, 1999). Hamermesh (1995) is 

particularly critical of the timing of their surveys, arguing that the “before” survey was 

after firms had already started to adjust to the minimum wage increase and the “after” 

survey was before full adjustment had occurred. Card and Krueger (1995) rely on the 

traditional argument that adjustment occurs with neither leads nor lags because turnover 

is high in the fast food industry (Brown, 1999). Despite the criticisms. Card and
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Krueger’s (1995) study represents a valuable attempt to estimate the minimum wage 

price effects.

Difference-in-difference estimates do not compare to the above general equilibrium 

model, Phillips curve relation and input-output model estimates because they do not 

account for all the steps in the transmission mechanism. They describe the partial 

equilibrium adjustment process to minimum wage increases in a particular industry (for 

example, fast-food industry). The reason for choosing this industry is that it is 

overpopulated by minimum wage workers and therefore a larger effect on prices is 

expected. The estimates here reported are only comparable to the sectoral (food 

industry) estimates in Lee and O’Roark (1999) and in MaCurdy and McIntyre (2000), 

which however, are not restricted to the fast-food industry.

Regression Analysis -  In addition to the Katz and Krueger (1992) and Card and 

Krueger (1995) regression models estimates discussed above, Aaronson (2001), 

MacDonald and Aaronson (2002), and Aaronson et al. (2003) used regression analysis 

to examine the effect of 80s and 90s minimum wage increases on prices in the US and 

Canada. This allowed them to exploit variation in time and location to identify their 

estimates. As Card and Krueger (1995), Aaronson (2001) also used BLS data for metro 

areas between 1978 and 1997, and in addition, ACCRA and StatCan data; Macdonald 

and Aaronson (2002) used the Food Away from Home component of the CPI in a wider 

sample of metro areas from 1995 to 1997 as well as CPS and MSA data. They 

estimated that a 10% minimum wage increase raises prices by 0.72%-0.73%. These 

estimates are remarkably close to Lee and O’Roark’s (1999) estimates, which use an 

entirely different methodology and data. The authors contributed to the literature by 

performing a number of robustness checks, for example: (a) They argued that the 

minimum wage might be endogenously determined with prices if politicians favour 

minimum wage increases in high inflation periods (when the real minimum wage erodes 

faster). However, in their re-estimations, they found robust estimates and concluded 

that endogeneity was not much of a concern, (b) They estimated the minimum wage 

price effect in low and high inflation periods and found that high inflation partially 

drives the significant minimum wage pass-through coefficient, up to 1.6%. (c) They 

also found evidence that prices respond quickly to minimum wage increases, within a 4 

to 6 months window around the increase. The implications of this are that: although the
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minimum wage increase is announced many months in advance, there is no price 

response leading up to the minimum wage increase; and the price effect of the minimum 

wage is a short run phenomenon that dissipates over time. This is in line with the 

traditional argument that adjustment occurs with neither leads nor lags discussed above. 

They warn that minimum wage increases might not generate the sort of coordination 

failure and stickiness in prices that other costs or demand shocks produce, (d) As Card 

and Krueger (1995), the authors remarked that the evidence they found is consistent 

with predictions from a competitive model of full pass-through of costs onto prices. 

Moreover, they found evidence that suggests that firms seem to increase by more the 

price of a subset of items and keep constant the price of other items, (e) Their evidence 

also suggests that prices increase more in low wage areas, in line with prior 

expectations.

Using their own data and regression analysis. Machin et al. (2003) study the effects 

of the introduction of the UK national minimum wage in April 1999 on the residential 

care homes industry, a heavily affected sector. They found no evidence that prices rose 

by more in low wage firms. However, an important drawback, acknowledged by the 

authors, is that price regulations limit the extent to price adjustments on this particular 

market.

As always, the main issue in regression analysis is identification. To ensure 

identification: (a) the empirical model needs to be correctly specified according to 

theory; (b) observable and unobservable variables that have a direct effect on prices 

need to be controlled for in the empirical model; (c) the empirical model needs to be 

flexible enough to capture the short and long run effect of the minimum wage on prices;

(d) the empirical counterpart of the theoretical variables needs to be constructed as 

accurately as possible, which hinges on the quality of the data.

The main drawback of the above regression models is the missing link between the 

empirical specifications and theory. These studies are grounded on the standard theory 

prediction that if employers do not respond to changes in the minimum wage by 

reducing employment or profits, they respond by raising prices. However, none of them 

explicitly discusses the theoretical model that delivered their empirical equation 

specification. This is a generalized problem in the minimum wage literature, where 

empirical models are only loosely related to theory (Brown, 1999); it is a particularly
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worrying problem in price models because of the various channels through which the 

minimum wage affects prices. Unless the empirical equation is clearly grounded on 

theory, it is difficult to pinpoint which step of the transmission mechanism is being 

estimated. The failure in accessing to which extent the pass-through coefficient 

accounts for the transmission mechanism makes it difficult to compare estimates across 

studies. Related to that is the estimation of short and long run price effects; only 

MacDonald and Aaronson (2002) and Aaronson (2001) estimate the long run effects, 

which for Canada and the US seem to be small. A further criticism, of which few 

econometrics models are exempt, is whether unobservable variables, possibly correlated 

to the minimum wage, have been controlled for. Only Aaronson (2001) attempted to 

discuss the potential endogeneity of the minimum wage in price models, which for the 

US does not seem to be strong.

As for the difference-in-difference estimates, the above regression analysis 

estimates do not compare to the above general equilibrium model, Phillips curve 

relation and input-output model estimates because they do not account for all the steps 

in the transmission mechanism. Once more, they describe the partial equilibrium 

adjustment process to minimum wage increases in a particular industry (for example, 

fast-food industry, care homes industry, etc.). As before, these estimates are only 

comparable to the sectoral (food industry) estimates in Lee and O'Roark (1999) and 

MaCurdy and McIntyre (2000) and in addition, to the difference-in-difference estimates 

above.

Despite the different methodologies, data periods and data sources, most studies 

found that a 10% US minimum wage increase raises food prices by no more than 4% 

and overall prices by no more than 0.5%. This is a small overall inflationary effect of 

the minimum. Brown (1999, p. 2150) in a recent survey -  where, however, he only 

reviews three of the above studies -  remarks, “the limited price data suggest that, if 

anything, prices rise after a minimum wage increase”.

As remarked above, there is very little evidence on the effect of the minimum wage 

on prices in the international literature, and none whatsoever for developing countries. 

This study estimates such an effect for Brazil -  filling the gap in the existing literature -  

and discusses a number of conceptual and identification questions crucial to estimating 

this effect. Furthermore, this study conducts a theoretically informed statistical
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investigation, whereby the empirical equation is grounded on theory. All steps of the 

transmission mechanism are accounted for by using a four equations general 

equilibrium model that delivers a reduced form equation flexible enough to estimate 

short and long run estimates.

1.4 SUMMARY

The international literature on minimum wage is scanty on non-US wages and 

employment effect empirical evidence; in particular, it greatly lacks empirical evidence 

from developing countries. Furthermore, there is very little evidence on the effects of 

the minimum wage on prices in the international literature and none whatsoever for 

developing countries.

The overall reading of this evidence, taking together wages, employment and price 

effects, is as follows. (1) The wage distribution compression effect following a 

minimum wage increase is well established in the international literature but further 

evidence is needed for Brazil. However, although spillover effects in the wage 

distribution are well established, the evidence on the extent of such effects is mixed 

even when only more recent evidence is considered and even within the same country. 

While some authors found evidence supporting large spillover effects extending 

relatively high up in the wage distribution, others found evidence supporting small and 

limited spillover effects. (2) There is no consensus on the direction of the employment 

effects and the debate is certainly not over. Results consistent with the standard model 

prediction of a negative employment effect conflict with results that challenge such a 

prediction. However, small effects, clustered around zero, are becoming prevalent in 

both the international and Brazilian literature. (3) There is very little evidence on the 

effects of the minimum wage on prices in the international literature, and none 

whatsoever for Brazil or any other developing country. This limited literature suggests 

that it is hard to find overall price effects, and even sectoral (food sector) price effects 

are small.

In sum, the up to date evidence suggests that the minimum wage increases the 

wages of the poor, does not destroy too many jobs, and does not raise prices by much.
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CHAPTER 2 -  DATA AND DESCRIPTIVE ANALYSIS

2.1 MINIMUM WAGE

The minimum wage was introduced in 1940 as a social policy to provide 

subsistence income (diet, transport, clothing, and hygiene) for an adult worker. The 

associated bundle varied across regions, which was reflected in 14 regional minimum 

wages -  the highest (lowest) for the Southeast (Northeast) (Gonzaga and Machado, 

2002). Wells (1983a, p. 305) believes they were “generous relative to existing 

standards” since about 60% to 70% of workers earned below them; Saboia (1984) and 

Oliveira (1981) believe they legitimated the low wages of the unskilled. Regional 

minimum wages existed until 1984 when a single national minimum wage was 

introduced.

The real minimum wage was decreased over time because of two main reasons. 

The first one has been the failure in adjustments to keep pace with inflation. After a 

steep decrease, the real minimum wage was adjusted and reached its peak during the 

boom of the 50s, when productivity was high, unions strong, and the Government 

populist. After that, it decreased as a result of the subsequent recession, rising inflation, 

and ineffective unions (Singer, 1975). The real minimum wage was then 40% lower 

than in the 50s.

The minimum wage social role changed when the dictatorship installed in 1964 

associated high inflation with wage adjustments. Nominal minimum wage increases 

can be inflationary because they affect production costs and prices, not only through its 

direct effect on minimum wage workers, but also through indirect spillover effects 

(Brown, 1999) (see Sections 1.1 and 1.3). The dictatorship limited labour organization, 

reduced wage militancy, and implemented a centralized wage policy. One of the 

strategies of this policy was under-indexation of the real minimum wage, via erosion of 

the nominal minimum wage (Macedo and Garcia, 1978), which transformed the latter 

“from a social policy designed to protect the worker’s living standard into an instrument 

for stabilization policy” (Camargo, 1984, p. 19). The “Teoria do Farol” (Lighthouse 

Effect) associated the subsequent increase in inequality revealed in the 1970 Census
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with the pos-64 real minimum wage decrease (Souza and Baltar, 1979, 1980a, 1980b 

and 1980c; Wells and Drobny, 1983; Bacha, 1979; Camargo, 1984; Saboia, 1983), 

although some disagreed (Macedo and Garcia, 1978).

According to Carneiro and Faria (1998), the nominal minimum wage was used not 

only as a stabilization policy but also as a coordinator of the wage policy. One example 

is that other wages were set as multiples of the minimum wage. Another example is 

that in the early 80s, wages in the range 1 to 3 minimum wages were bi-annually 

adjusted by 110% of the inflation rate (Cascade effect); the higher the worker’s position 

in the wage distribution, the lower the percentage adjustment. Such increases 

immediately spilled over higher up in the wage distribution; its effects were no longer 

limited to the bottom of the distribution as when it plays a social role. More generally, 

the minimum wage played an indexer role in the last few decades in Brazil. In the 

presence of high inflation and distorted relative prices, rational agents took increases in 

the minimum wage as a signal for price and wage bargains -  even after law forbade its 

use as numeraire in 1987.'^ Minimum wage indexation and reinforced inflationary 

expectations were a phenomenon first noticed by Gramlich (1976), Cox and Oaxaca 

(1981), Wolf and Nadiri (1981), and Sellekaerts (1981); and more recently discussed by 

Card and Krueger (1995) and Freeman (1996). Maloney and Mendez (2003) and 

Marinakis (1998) show that the Lighthouse effect and the numeraire effect are a general 

phenomenon in Latin America.

The second main reason for the decrease of the real minimum wage over time has 

been its impact on the public deficit -  uncontrollably large and growing in the 80s and 

90s -  via benefits, pensions, and the Government wage bill (see Section 2.4).^  ̂ This 

impact has often been the criterion for the affordable increase in the nominal minimum 

wage, resulting in under-indexation of the real minimum wage.

Because of its effects both on prices and on the public deficit, the under-indexation 

of the real minimum wage (by erosion of the nominal minimum wage) was used as a 

deflationary policy. However, when pressure was enough, the Government had to give 

in, allowing increases in the nominal minimum wage -  the nominal minimum wage

Carneiro and Henley (1998) argue that the minimum wage co-ordinator role was weakened in the 80s 
(also see Soares, 1998a and 1998b).

The Netherlands and Spain also have benefits linked to the minimum wage (Dolado et. al, 1996).

67



became the “messenger” of the inflation -  which in turn severely affected both prices 

and the public deficit and were therefore inflationary. This effect was perpetuated in an 

inflation spiral. The anti-inflation policy became inflationary itself; the remedy became 

the disease. In this context, the minimum wage has been alternately used as social and 

anti-inflation policy. The policy choice depended (a) on the level of inflation, (b) on the 

bargaining power of the workers, and (c) on the party affiliation of the Government 

(Velloso, 1988; Bacha, 1979). The social role is associated with more populist 

Governments, lower inflation, and stronger unions.

Table 1 and Graphs 1 and 2 show the nominal and real hourly minimum wage 

between 1982 and 2000. "̂* The highest (lowest) level of the real minimum wage in the 

sample period was in November 1982 (August 1991). In political terms, three events 

were important in the 80s: (a) in 1984, the minimum wage beeame national, after slow 

regional convergence; (b) with the end of the military regime in 1985, the 1988 

Constitution re-defined the subsistence income (diet, accommodation, education, health, 

leisure, clothing, hygiene, transport, and retirement) for an adult worker and his/her 

family -  even though such a bundle was unaffordable at the prevalent minimum wage;^^

(e) the union movement re-emerged and became ever stronger, reaching a high union 

density (elose to 30%) for a developing country (Carneiro and Henley, 1998; Amadeo 

and Camargo, 1993). In economic terms, despite the political changes, the minimum 

wage was still a component of the centralized wage policy. The 80s and 90s witnessed 

an exhausting battle against inflation. Five stabilization plans between 1986 and 1994 

had different nominal minimum wage indexation rules depending on the inflation level. 

Since then, under reasonably stable inflation, the minimum wage has not been explicitly

The labour market in Brazil operates on a monthly basis. Because o f  that, the set up o f  the minimum 
wage -  and o f  wages more generally -  is monthly, not hourly. Until September o f  1988, the monthly 
minimum wage rate was the remuneration o f  a workweek o f  48 hours. The Constitution o f  1988 
shortened the workweek from 48 to 44 hours, affecting salaried workers in general. As a result, from 
October o f  1988 onwards, the monthly minimum wage rate has been the remuneration o f  a workweek o f  
44 hours. Thus, the hourly minimum wage rate is obtained here by dividing the monthly minimum wage 
by 44*4.3 after, and 48*4.3 before the Constitution o f  1988.
15 Coverage o f  the minimum wage legislation in Brazil is full (i.e., it covers 100% o f  workers) and there 
is no legal sub-minimum or differentiated minimum wage rates for specific demographic groups or labour 
market categories. However, accommodation and food costs (up to 70% o f  the minimum wage rate) can 
be deducted from the wage o f  workers provided with those (CLT, art. 81, DL 5452/43 and law 7855/89). 
That might explain some o f  the below minimum wage workers, although most below minimum wage 
workers are informal sector workers.
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used as an anti-inflation policy. Assuming better economic conditions today than 30 

years ago, the lower real minimum wage represents an expressive loss for the minimum 

wage workers.

The first stabilization plan, Plano Cruzado in February of 1986, increased the 

minimum wage by 15% -  which was quickly eroded by inflation -  and introduced bi- 

annually adjustments. Under Plano Cruzado, all wages should be increased whenever 

the accumulated inflation was higher than 20%. However, this did not prevent the 

minimum wage become 25% lower in June of 1987, when Plano Bresser was 

implemented, than it was in March of 1986, just after Plano Cruzado. Under Plano 

Bresser, wages should be frozen for 3 months and then monthly indexed by past 

inflation. This preserved the level of the real minimum wage until the implementation 

of Plano Verao, in January of 1989, when prices were again frozen. From May of 1989, 

the minimum wage was adjusted monthly, which did not prevent a large fall at the 

beginning of 1990, because of the dramatic acceleration of inflation. Under Plano 

Collor, in March of 1990, initially no systematic indexation rules were announced, 

leading to a minimum wage fall in the middle of 1990. In September 1991, indexation 

was restricted to workers earning up to 3 minimum wages. In 1993 the minimum wage 

was adjusted bi-monthly and then monthly, as inflation was persistent. In March of 

1994 a daily indexer was introduced as prelude for the last plan. A large single decrease 

when Plano Real was implemented (July of 1994)^^ preceded a 42% increase in May of 

1995. Since then, under reasonably stable inflation, its nominal value has been annually 

adjusted (May).

The steady decrease of the real minimum wage over time would suggest, if 

anything, a move downwards (not upwards) along the labour demand curve. Any such 

a move is small if the labour demand is inelastic -  and small is also the associate change 

in employment. It is then not surprising that minimum wage employment effects in 

Brazil are clustered around zero despite sizeable wage effects (Neri, 1997a; Foguel,

Carneiro and Henley (1998) argue that one consequence o f  such unsuccessful anti-inflationary policy 
shocks was an increased defensiveness o f  the unions; that contributed to the breakdown o f  wage 
determination and development o f  collective bargaining.

At that time, there were two currencies in the country: Cruzeiros Reais and Real (URV). Inflation was 
much higher if  measured in Cruzeiros Reais — the idea behind the Plan. Here, the inflation in Reais was 
corrected (by 21.99%) to account for the inflation in Cruzeiros Reais in July 1994, usual practice in the 
literature.
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1997; Carneiro, 2000; Foguel et al., 2000 and 2001; Corseuil and Carneiro, 2001; 

Corseuil and Morgado, 2001; Fajnzylber, 2001; Soares, 2003; Neumark et al., 2003) (see 

Section 1.2). The remainder of this Chapter shows data that offers strong support for a 

positive relation between the minimum wage and both wages and prices, although not 

much support for a negative relation between minimum wage and employment. This 

preliminary evidence is consistent with an inelastic labour demand curve and a 

particularly rapid wage-price spiral under high inflation (note saw-toothed pattern in 

Graph 2).

2.2 WAGE, EMPLOYMENT AND PRICE DATA

The data used is PME (Monthly Employment Survey), available from IBGE 

(Instituto Brasileiro de Geografia e Estatistica), which has a similar design to the US 

CPS (Current Population Survey). Between 1982 and 2000, PME interviewed over 21 

million people across the six main Brazilian metropolitan regions: Bahia (BA),

Pernambuco (PE), Rio de Janeiro (RJ), Sao Paulo (SP), Minas Gerais (MG) and Rio 

Grande do Sul (RS). Its monthly periodicity is important because wage bargains during 

the sample period occurred annually, bi-annually, quarterly and monthly, depending on 

the inflation level and indexation rules in vigour.

Each metropolitan region, composed of towns and cities, is divided into Census 

sectors. A Panel is defined as a set of households within a Census sector, and divided 

into four subsets: PI, P2, P3, and P4. A second and third Panel of the same length are 

defined, with no coincident households, and also divided into four subsets (Ql, Q2, Q3, 

Q4 and R l, R2, R3, R4). The rotating scheme consists of substituting one subset each 

month, in such a way that in the 13*̂  month. Panels PI, P2, P3, and P4 are back in the 

survey before they are definitely excluded. In this way, every household is interviewed 

in the first 4 months, not interviewed in the next 8, and again interviewed in the next 4 

months. This guarantees (a) that 75% of the households are the same in any two 

consecutive months, and (b) that every two years 100% of the sample is repeated.

The flow was twice interrupted: in August 1988, the sample was reduced by 20%, and in October 1993, 
the Census selected a new sample, fully implemented by January 1994. Thus, the Panels are 100%
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This scheme allows monthly, yearly, and seasonal comparisons (IBGE, 1983 and 

1991)/^ Comparisons of demographic and economic characteristics across regions or 

waves show no selectivity bias in any direction (Neri, 1996).

PME is a household, not an individual survey. There is no guarantee that the same 

individual lives in the same household for 16 consecutive months; or that the same 

individual, within a household, answers all the interviews. To perform such 

comparisons at an individual level, and because it was unavailable in the data, a Panel 

identifier was constructed here.^^

Graph 3 plots the log real hourly minimum wage and the log real hourly wage 

distribution mean, median, 25‘̂  and 75*̂  percentiles.^^ A visual inspection suggests that 

the minimum wage is more strongly correlated with lower percentiles; this is confirmed 

by the correlations with the log real hourly minimum wage in the national aggregate (on 

the top of each graph) of 0.78 and 0.73 for the 25**̂  and 75**̂  percentiles. Graph 4 plots

different in January 1993 and January 1994. Furthermore, new sectors were selected whenever Panels 
were exhausted, and households within sectors were substituted in areas o f  extreme violence.

The Table illustrates the rotating Panels scheme;

year/month weeks
1QRN 1 ? 1 4

May PI P2 P3 P4
June PI P2 P3 Q4
July PI P2 Q3 Q4
August PI Q2 Q3 Q4
September Q l Q2 Q3 Q4
October Q l Q2 Q3 R4
November Q l Q2 R3 R4
December

1989
Q l R2 R3 R4

January R l R2 R3 R4
February R l R2 R3 P4
March R l R2 P3 P4
April R l P2 P3 P4
May PI P2 P3 P4

The IBGE uses day, month and year o f  birth, gender, house and area numbers to follow individuals 
over time. Some researchers using the US CPS informally multiply similar variables to produce a Panel 
identifier. A similar strategy was used here, where in addition to the above variables, others, 
characterizing the wave o f  the Panel and the month and year o f  the survey were combined in 
multiplications and summations to produce the Panel identifier. This more com plex definition produced a 
fairly effective identifier where measurement error was negligible (very few individuals were observed 
more than 8 times, which happened when the identifier attributed the same code to, for example, twins 
living in the same address as if  they were one individual).

As noted in Section 2.1, the Constitution o f  1988 shortened the workweek from 48 to 44 hours, 
affecting salaried workers in general. Because o f  that, the hourly minimum wage rate is obtained by 
dividing the monthly minimum wage by 44*4.3 after, and 48*4.3 before the Constitution o f  1988.
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the log real hourly minimum wage and the 50̂  ̂ to lÔ*’, 90**’ to 10**’ and 90**’ to 50**’ 

percentile ratios of the log real hourly wage distribution. The trend is negative not only 

in the minimum wage over time, but also for all percentile ratios, stronger for the 50**’ to 

10**’ and 90**’ to 10**’ ratios. This suggests that the minimum wage might have caused 

some of the inequality in the period.

Graph 5 plots log real hourly minimum wage and three employment variables: log 

total average hours worked in the working population, log average hours worked for 

those working and log employment rate over time. As a result of the 1988 

Constitutional shortening of the length of the workweek and workday, the three 

variables show clear change in their trend after that. All variables show a negative trend 

over time. The correlation between each one of the three employment variables and the 

log real hourly minimum wage are respectively 0.28, 0.22, and 0.16, offering no support 

for a negative employment effect of the minimum wage. These correlations are robust 

to different data filters. Graph 6, 7 and 8 plot, respectively, log real hourly minimum 

wage against each employment variable at a time, in levels, first differences, twelfth 

differences and first and twelfth differences. Positive raw correlations (on the top of 

each graph) in levels fade as the data is differenced, becoming weakly negative.

The price data are the National Consumers Price Index (INPC), the National Wide 

Consumer Price Index (IPCA), and the Necessary Minimum Wage (SMN), all of which 

disaggregated by regions (can also be disaggregated by commodities), to reduce 

measurement error likely to arise in a high inflationary environment if regional 

differences are disregarded.^^

The choice of the price measure is very important in a high inflationary 

environment such as the one experienced in Brazil in the last 30 years. INPC (IPCA) is 

computed over the consumption bundle of households earning between 1 and 8 (1 and 

40) minimum wages; INPC puts more weight on goods consumed by poorer households

Similarly, the hourly wage rate is obtained by dividing the monthly earnings by the number o f  hours 
worked in the week before the interview multiplied by 4.3.

Notice that that the correlations reported in Graph 5 are for the national aggregates whereas those 
reported in Graphs 6-8 are for the data stuck by regions (format used to run the regression models below), 
which are slightly higher.

Because INPC and IPCA are centred on the 15^, and wages are usually paid on the 5* o f  the month, a 
geometric mean was used to centre them on V\ See Neri (1995) and Azzoni et al. (1998) for choices on 
deflator and deflation method in the presence o f  high inflation in Brazil (from 1982 to 2000, inflation was 
over 5.000.000.000.000% ).
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(Gonzaga and Machado, 2002). The two indices have a striking correlation of 0.99 both 

in levels and in differences. SMN is computed over the consumption bundle of 

households earning 1 minimum wage as defined in the Constitution, i.e., the subsistence 

income for an adult worker and his/her family (see Section 2.1). Even though such a 

bundle has been unaffordable at the prevalent minimum wage, this is the effective 

inflation experienced by a household with subsistence levels of consumption. The 

correlation between SMN and INPC/IPCA, is 0.99 (0.88) in levels (differences). Graph 

9 shows log hourly nominal minimum wage and log price index in levels and in 

differences over time. The pattern both in levels and in differences of the two is 

remarkably synchronized. This is in line with the indexer role played by the minimum 

wage (see Section 2.1). Graph 9.b shows the three price indices over time. SMN is 

highest during the whole sample period, suggesting that prices grew faster for the poor; 

the pattern over time is similar for the three indices, suggesting that all consumers were 

affected by the same inflation growth. The indices flatten out in the period of low 

inflation after July 1994. The main price data used is INPC, but robustness checks 

using IPCA and SMN are performed (see Section 5.6). Graph 10 plots log hourly 

nominal minimum wage and log INPC in levels and in differences. The raw correlation 

between the two is 0.99 (0.55) in levels (differences).^"*

24 These correlations changed only marginally when the series were de-trended (allowing an specific 
trend to each region). This is because a determinist trend might not suffice to reduce the variables to 
stationarity. Although, on the one hand, the series o f  nominal minimum wage can be assumed to have a 
deterministic trend and is probably integrated o f  order one (the series is not well described by 
autoregressions, which suggests that stochastic trend methodology is inappropriate; although the upward- 
trend step function appearance o f  the series in Graph 9.a suggests that neither stochastic nor deterministic 
trend alone w ill be appropriate to describe it, it is reasonably safe to assume deterministic trend at this 
stage). On the other hand, the series o f  prices cannot be assumed to have a deterministic trend; it 
probably has a stochastic trend and is integrated o f  order two. Thus, the correlation between minimum 
wage and prices should be computed either including a deterministic trend for nominal minimum wages 
and a stochastic trend for prices, or using the first difference o f  nominal minimum wages and the second 
differences o f  prices. In that case, the correlation goes down to 0.20.

This preliminary visual inspection o f  the graphs was confirmed by attempts to fit single autoregression 
models and by performing unit root tests. The hypothesis o f  unit root could not be rejected for the 
nominal minimum wage in levels, but was rejected in differences; it could not be rejected for prices in 
levels or first difference, but it was rejected in second differences. These results were obtained using the 
Dickey-Fuller test, which however, is not valid under structural breaks. The appropriate test in that case 
is Phillips-Perron (which however only copes with structural breaks that change the coefficient and not 
the order o f  integration; following a series o f  stabilization plans (see Section 2.1), the Real Plan stabilized 
such a dramatic inflation, that it would not be too unreasonable if  the order o f  integration o f  prices had 
changed -  nonetheless, Phillips-Perron is the current standard test for coping with structural breaks and is 
the one here implemented), which produced the same results. It was reassuring that both tests led to the 
same conclusions.
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Although consumer price indices suffer from several drawbacks to study price 

responses, they have been used in the exchange rate, sale taxes, and minimum wage 

pass-through literature (Poterba, 1996; Card and Krueger, 1995). The main drawbacks 

are: (a) not all goods included in the index are affected by the minimum wage (however, 

recall the minimum wage indexer role discussed in Section 2.1); (b) the consumption 

bundle used to compute the index might change over time; and (c) the index includes 

import prices that are not affected by the minimum wage. The main advantages are: (a) 

the price data is collected monthly for all the sampled regions; (b) the price data is 

available for high and low wage regions; and (c) the data has enough variation to ensure 

identification. When studying price responses, the focus is cross-sectional and 

identification relies on the assumption that the national minimum wage has more impact 

in lower wage areas (see Section 5.3 and 5.4).

2.3 MINIMUM WAGE VARIABLES

As discussed in Section 1.2, the most common way to relate the minimum wage to 

other wages in the literature is to use the ratio of the minimum wage to average wage 

adjusted for coverage -  the Kaitz index (Kaitz, 1970) that also received the intuitive 

name of “toughness” of the minimum wage if coverage is 100% (Machin and Manning, 

1994).^^ Table 1 and Graph 11.a show log toughness, whose correlation with the log

Incidentally, on price models in Section 5.3, prices will not be regressed on nominal minimum wages, 
but rather on other minimum wage variables (see Sections 2.3, 3.2, 5.2 and 5.3). The hypothesis o f unit 
root was rejected for such variables in levels and in differences. On wages and employment models, not 
only such variables, but also the real minimum wage in levels and in differences will be used. The 
hypothesis o f  unit root was rejected for both. The hypothesis o f  unit root was also rejected for (average, 
median, and percentiles) wages in differences (which is the data filter used in the wages models), and for 
the employment variables in levels and in differences (except for log employment rate in levels; note that 
the employment models specifications discussed in Section 4.3 are rich in controls and time modelling 
and also include lagged independent variables as regressors, which should suffice to guarantee that the 
usual desirable assumptions on the residuals that validate testing can be made -  however, most 
convincingly, note the robustness o f  the results to alternative data filters in Section 4.3).

Unit root tests were performed for each region, which is the current standard procedure when dealing 
with multiple time series. Strictly speaking, a joint test o f  six unit root processes would have to be 
conducted in the context o f  VAR models. This is neither a standard procedure in the literature nor a 
trivial one to construct; furthermore, the first step o f  such a procedure would be precisely unit root tests 
on each time series. Thus, separate tests for each time series were performed here as a preliminary 
inspection o f  the data.

As noted in Section 2.1, coverage o f  the minimum wage legislation in Brazil is full (i.e., it covers 100% 
o f  workers) and there is no legal sub-minimum or differentiated minimum wage rates for specific 
demographic groups or labour market categories. However, accommodation and food costs (up to 70% o f
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real minimum wage of 0.81 suggests that the minimum wage is tough, i.e. it drives the 

variation of the ratio. The minimum wage can be tough even if it is low so long it 

drives the variation of the ratio, although it is more likely to be tough if it is also 

binding. Baker et al. (1999) also found the ratio to have a similar path to that of the 

minimum wage for Canada; so did Machin and Manning (1994) and Dickens et al. 

(1999) for the UK, and Card and Krueger (1995) for the US. While the Kaitz index was 

0.39 for the US and 0.40 for the UK in 1993 (Dolado et al., 1996), it was 0.27 for 

Brazil, although as high as 0.45 in PE, a poor region.

Table 1 and Graph ll.b  show both the ratio of the minimum wage to the median 

(log toughness 50) and to the 25^ percentile (log toughness 25) of the wage distribution 

over time. On the one hand, as suggested by Lee (1999) among others, log toughness 

50 is a better central measure of the distribution if wage inequality is substantial as in 

Brazil (Bacha, 1979; Fernandes and Menezes-Filho, 2000).^^ The average is much 

bigger than the median if the distribution is left skewed, because it suffers the influence 

of top outliers. In this case, the average fails to be representative of most people (who 

are at the bottom), and the median offers a better central description of the 

distribution.^^ The correlation with the log real minimum wage is a tough 0.80. On the 

other hand, the minimum wage affects the low, not the average or median wage worker 

(Deere et al., 1996); log toughness 25 might then be regarded as an even better measure, 

whose correlation with log real minimum wage is a tough 0.81

the minimum wage rate) can be deducted from the wage o f  workers provided with those (CLT, art. 81, 
DL 5452/43 and law 7855/89).

The Gini coefficient for the whole period is 0.54. The percentile ratios shown in Graph 4 indicate that 
inequality increased during the sample period. However, inequality is a very com plex phenomenon in 
Brazil. Offsetting factors, as well as cyclical behaviour might masquerade the degree and dynamics o f  
inequality, which cannot be fully appreciated in such raw data tabulations (Fernandes and Menezes-Filho, 
2000).

Trimming is an alternative to eliminate the top outliers (Lee, 1999 for the US; Green and Arbashe, 
2001 for Brazil); it is, furthermore, effective against measurement error in the top o f  the distribution.

In the limit, toughness 25 would have no variability if  all workers in the 25̂  ̂ percentile earned a 
minimum wage. To a lesser extent, toughness also has less variability if  average wages are affected by a 
minimum wage increase ( if  many earn a minimum wage and/or if  spillovers are substantial). If an 
increase in the minimum wage increases average wage, the variation in the denominator offsets the 
variation in the numerator, damping the variation in the ratio and biasing the estimates upwards (Castillo- 
Freeman and Freeman, 1992). This is a matter o f  concern if  the minimum wage cuts deep into the wages 
distribution, as in Brazil, but less so if  the minimum wage does not cut too deep, as in the US. Ideally, the 
Kaitz index should be computed using the average wage that would prevail in the absence o f the 
minimum wage (Barros et al., 1997a; Teulings, 1998).
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Although the literature has typically used toughness, Table 1 and Graph 11 show 

other variables that have also been used as minimum wage variables. Graph ll .c  shows 

“fraction affected”, i.e. the proportion of people earning a wage between the old and the 

new minimum wage (Card, 1992a; and Card and Krueger, 1995), defined as the 

proportion of people whose wages were in the interval 

0.98 * < wage,_,< 1.02 * ww, (to account for rounding approximations). The

correlation with the log real minimum wage is 0.57, which suggests that fraction is well 

correlated with the minimum wage. More well defined spikes are observed in the 

beginning and end of the period, coinciding with bi-yearly and yearly increases, 

whereas during the high inflation period, minimum wage increases were a function of 

past inflation and therefore anticipated by the agents (see Section 4.4). While the 

fraction affected was 7.4% for the US in 1990 (Card and Krueger, 1995), it was 8% for 

Brazil, although as high as 49% in poorer regions (see Section 2.4). Although fraction 

was here defined in nominal terms, as in Card (1992a) and Card and Krueger (1995), 

fraction was also defined using real data (Graph 11 .d). The path is similar to that of 

fraction (correlation with the log real minimum wage is 0.49), although zeros are no 

longer observed because the real minimum wage was not constant over any two 

consecutive months.

A measure closely related to fraction is the “spike” in the wages distribution 

generated by the minimum wage (Card and Krueger, 1995; Brown, 1999). Graph ll.e  

shows “spike”, i.e. the proportion of people earning one minimum wage (Dolado et al., 

1996),^^ defined as the proportion of people whose wages are in the interval 

0.98 * ww, < < 1.02 * ww, (to account for rounding approximations). The

Neri (1997a) also used spike as a minimum wage variable, but not as a regressor on employment 
models as in Dolado et al. (1996). Later, Neri et al. (1999) described spike as a corner solution imposed 
in the wage distribution by the minimum wage and specified an empirical model for it. Many authors 
used spike as a measure o f  the importance o f  the minimum wage in Brazil (Drobny and Wells, 1983a; 
Camargo, 1984; Macedo, 1976 and 1981; Macedo and Garcia, 1979; Souza and Baltar, 1979; Saboia, 
1983; Barros, Foguel and Mendonca, 1997; Ramos and Reis, 1993 and 1995, among others). Also, in the 
international literature histograms and large spikes were reported by many authors (Meyer and Wise, 
1983a; Deere et al., 1995; Lee, 1999; Teulings, 1998; Abowd et al., 1999 for the US; Castillo-Freeman 
and Freeman, 1992 for Puerto Rico and the US; Baker et al., 1999 for Canada; Machin and Manning, 
1994 for the UK; Dolado et al. 1996 for the UK, Spain, The Netherlands and France; Maloney and 
Mendez, 2003 for South America) (see Section 1.1). For a survey, see Brown, 1999. For theoretical 
models that predict spike in the wage distribution, see Pentegill (1981), Kosters and Welch (1972), 
Heckman and Sedlacek (1981), Dolado et al. (1996), Card and Krueger (1995) and Brown (1999).
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correlation with the log real minimum wage is 0.64/^ which suggests that spike is well 

correlated with the minimum wage. Spike moves in response to the minimum wage, 

being bigger after an increase and smaller as different categories have their salaries 

negotiated and are pulled out of the minimum wage (Card and Krueger, 1995). This is 

particularly the case if inflation is high and the minimum wage is constant (Carmargo, 

1984). Note the corresponding saw-toothed pattern in Graph 2, also documented by 

Brown (1999) for the US. While Graph ll .e  shows spike over time. Graph 12 shows 

the actual spike in the log real earnings distribution for each month of 1992 (the vertical 

line is the minimum wage). An effective minimum wage should produce spikes in the 

wage distribution, and that is what is observed, which is reassuring of the importance of 

the minimum wage in Brazil. If spike is regarded as a measure of the minimum wage 

bite, then these figures suggest a really binding minimum wage. While spike was 4% 

for the US in 1993 (Dolado et al., 1996), it was 12% for Brazil, although as high as 25% 

in PE (see Section 2.4). Table 1 shows how toughness, fraction and spike react to 

minimum wage increases. Notice that spike jumped from 2% to 12% in response to the 

minimum wage increase in September of 1991, just after the real minimum wage was at 

its lowest.^'

Because of the indexer and numeraire roles played by the minimum wage in Brazil 

(see Section 2.1), Gonzaga et al. (1999) expanded spike to embrace those earning not 

only 1, but 0.5, 1, 1.5, 2, 2.5 and 3 minimum wages, here defined as the proportion of 

people whose wages are in the interval 0.98*0.5*mw, < wage, <1.02 *0.5* ww,.

From March to June o f  1994, there is no point minimum wage in Brazil. This is because the minimum 
wage was fixed at 64.79 URV and converted into Cruzeiros Reais on the day o f  payment. The literature 
usually converts it by the URV o f  the last day o f  the months but that does not capture spike, because the 
MWt is paid in reality at the beginning o f  montht+,. To capture the spike, the MWt is here converted by 
the average URV o f  the first 7 days o f  montht+i, since by law MWt must be paid at the latest on the 5*̂  
working day o f  montht+i (CLT, art. 459, DL 5452/43 and law 7855/89).

Spike is defined here using real monthly earnings as opposed to real hourly wages used in Graphs 11 
and 12.a and Table 1. As noted in Sections 2.1 and 2.2, the Constitution o f  1988 shortened the workweek 
from 48 to 44 hours, affecting salaried workers in general. Because o f  that, workers who earn one 
monthly minimum wage but work shorter (longer) hours than the usual workweek hours, i.e. part-time 
(exploited) workers, w ill earn above (below) one hourly minimum wage. This might introduce 
measurement error in the spike definition (and other degree o f  impact measures here defined) based on 
the real hourly wage (as opposed to real monthly earnings). Although the correlation between “hourly” 
spike and “monthly” spike is high (for example, 0.85 for SP, a region where measurement error could be 
high), the first is smaller at every point in time because part-time and exploited workers might not be 
captured in the “hourly” spike definition. For an illustration that the qualitative analysis is not altered by 
either definition, see Graphs 13 and 13.a, which show the spike in the Kernel log real monthly earnings
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+ ... + , 0.98 * 3 * mw  ̂ < wage, < 1.02 * 3 * ww, (to account for rounding

approximations). Graph 11.2f shows “multiples”, whose correlation with the log real 

minimum wage is 0.31. Figures almost as large as 20% are observed when Plano 

Cruzado and Plano Real were implemented (spike and fraction are also large in both 

events). Neri (1997a) suggested multiples as an appropriate variable to test the 

Lighthouse effect (see Section 2.1), which amounts to testing for spillover effects.

A related measure to multiples is the proportion of people earning the minimum 

wage or below (Dolado et al. 1996). Graph 11.2g shows “spike and below”, defined as 

the proportion of people whose wages are in the interval wage, < 1.02 * mw, (to account

for rounding approximations). The correlation with the log real minimum wage is a 

high 0.77. Notice the resemblance with the minimum wage itself (Graph 2). This 

measure is not only related to spike, but also closely related to fraction (see Section

2.3.1). Barros et al. (1997a) and Ramos e Reis (1993 and 1995) report similar statistics 

on spike and below, toughness, and toughnessSO using another Brazilian household 

survey (PNAD).

The indexer and numeraire roles, together with the Lighthouse effect (see Section

2.1), motivated Foguel (1997) and Gonzaga et al. (1999) to define a measure of the 

effect of a minimum wage increase across the wage distribution. Graph 11.2h shows 

“percentage”, i.e. the proportion of people whose wages were increased by the 

minimum wage percentage increase (regardless of their position in the distribution), 

defined as the proportion of people whose wage increases were in the interval

0.98 * <1.02* (to account for rounding

approximations). The correlation with the log real minimum wage is 0.39. This

variable measures the effect of a minimum wage increase across the wage distribution,

because its effect might not be restricted to those earning the minimum wage (spike) or 

its multiples (multiples). Considerable spikes are once more observed at Plano Cruzado 

and Plano Real. Like multiples, percentage can also be regarded as a measure of the 

spillover effects.

distribution and in the Kernel log real hourly wage distributions. Furthermore, notice that the regression 
results are robust to either definition as discussed in Section 3.2.
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Finally, Graph 13 shows non-parametric Kemel^^ estimation of the log real 

earnings distribution for each month of 1992. Graphs for January, May, and September 

show the distribution before and after the minimum wage increase. The change in the 

shape of the distribution after each increase confirms the expected compression effect 

discussed in Section 1.1. Just as an increase makes the distribution less dispersed, a 

decrease makes it more dispersed. This is because when the nominal minimum wage is 

not increased, but the inflation is high, the real minimum wage is inflation eroded. Just 

as an increase compresses, a decrease de-compresses the distribution. This is reassuring 

evidence that the minimum wage might affect inequality. Lee (1999, p. 983) found that 

“movements in wage dispersion in the lower half of the wage distribution moved in 

close tandem with in the minimum wage” for the US.

In addition to Graph 13 that shows the Kernel log real monthly earnings 

distribution. Graph 13.a shows the Kernel log real hourly wage distributions. Both 

show a strong spike at the minimum wage and a large compression effect when the 

minimum wage is increased, confirming that the qualitative analysis is not altered by the 

monthly or hourly definition, as discussed above.

While Table 1 and Graph 11 describe the minimum wage variables defined above 

over time. Table 2 summarizes their definitions and correlations with the log real hourly 

minimum wage. All these variables are well correlated with the minimum wage.

2.3.1 Relationship Among Minimum Wage Variables

Fraction, spike, spike and below, multiples, and percentage are “degree of impact” 

measures (Brown, 1999), i.e. they focus on the proportion of workers directly affected 

by increases in the minimum wage. This suggests not only an intuitive but also an 

empirical and a mathematical relationship among them. Their empirical correlations in 

the national aggregate are: (a) spike and fraction, 0.14; (b) spike and spike and below, 

0.69; (c) spike and multiples, 0.64; (d) spike and percentage, 0.11; (e) spike and log 

toughness, 0.66; (f) fraction and spike and below, 0.33; and (g) fraction and log 

toughness, 0.34.

Although the smoothness assumption in the Kernel estimator rules out discontinuities such as the spike 
generated by the minimum wage, the bandwidth was chosen such that the spike is still noticeable.
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Mathematically, their definitions over intervals of the wage distribution have the 

general form Z = ^  g{x)dx for some choice of function g(jc) and limits a and b. Let €

be some "small" constant (say, 0.02*MW, for rounding approximations) and f^{x)

denote the probability density function of wages in time t. Consider the following 

choices of g {x ) , a and b.

1) MINIMUM WAGE: a = MW^_ ,̂ b = MW^ and g(x) = 1 will give:

fM W ,
Z = I \dx = MW, -  MW  , = AMW

MW
2) TOUGHNESS: a = 0, b = co and g{x) = f,{x) will give: Z = --------- -------

[ x f , { x ) d x

MW, MW,_,
^  (x^dx a\erage{wages, ) average{wages,_^

= tough, -  tough,_  ̂= Atough,

3) FRACTION: a = M W ,_^-s, b = M W ,+ s  and g(%) = (%) will give:

•M W , +£■Ç M W ,  + E

z  = 1,̂  ̂ X_| {X)dx = fraction,,,

4) SPIKE: a = MW, -  s , b = MW, + s  and g(x) = f,{x) will give:

Z = {x)dx - {x)dx = spike, -  s p ik e ,= Aspike,

5) MULTIPLES: a = m M W ,-£ , b = mMW,+£ and g(x) = f,(x )  will give:

çm M W ,+ e  /m M W ,_ ,+ s
Z = 2^ Z ,, where = j  ^  f, {x)dx - j ^  {x)dx = multiples^, -  multiples,

= Amultiples,,, where m = 0.5, 1, 1.5, 2, 2.5 and 3.

6) SPIKE AND BELOW: a = -co, b = MW, and b = MW,_  ̂ respectively; and

^M W ,
S{x) = f,{x )  respectively; will give: Z = f , { x ) d x - f , _ ^ { x ) d x

= spikeandbelow, -  spikeandbelow,_^ = Aspikeandbelow,
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7) PERCENTAGE: Let (%,T) denote the joint probability density function of

j  T 4. 1 MW  ̂ — MWi_  ̂ n n \ 1 AX = w a g e s and y  = wages, . Let also p, = -----   —  and a = x[l + { \ -  and
MW,_^

= x[l + (1 + £)p, ], then Z = I {I / , (x, y)dy)dx = percentage^
J )  J c [ l + ( l - £ ) p , ]

In short, all the degree of impact variables can be thought of as a particular choice 

of / (A/7F,, ) ,  where the simple arithmetic difference is the minimum wage itself:

The relationship between the minimum wage and toughness is trivial and of a different 

kind than the relationship between the minimum wage and the degree of impact 

measures. Intuitively fraction^_^ relates to Aspike^, expanding to embrace not only

those at the (old and new) minimum wage, but also those between the old and new 

minimum wage (see Section 4.4). Assuming non-compliance and no disemployment 

effects, f r a c t i o n ,equals the summation of s p i k e , and spike,. Also, fraction,_^

relates to Aspikeandbelow, depending on how f  (x) approximates f,_  ̂(%) ; both 

variables would be the same if the probability density function of wages did not change 

between the two time periods. In other words, the closer f ,  (x) is to (x ), the better

Aspikeandbelow, approximates fra c t io n , . It is then easy to see that fraction,_^ is 

already a variable in differences. The same is true for percentage,. Finally, 

Aspikeandbelow, and Amultiples,, expand the notion of Aspike, in obvious ways. 

Table 2 summarizes the main aspects of the minimum wage variables.

2.4 ACROSS REGIONS, OVER TIME, AND ACROSS SECTORS

2.4.1 Population, Labour Market, and Political Descriptive Statistics

The 1998 Human Development Index, developed by the United Nations (UN), 

based on adult illiteracy, infant mortality, life expectancy, GDP, enrolment ratio, etc., 

compares the Southwest of Brazil with Belgium, the Centre-West with Bulgaria, and the 

Northeast with India. The difficulties in administrating a national minimum wage in a 

country with such regional differences are obvious. The minimum wage effect across 

regions depends on the overall macroeconomic performance and the initial level of
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wages in each region. In order to provide an overall picture across regions, Table 3 

shows population, labour market, political and economic descriptive statistics for the 

full sample, PE (a poor region), and SP (a rich region), during a low (1984) and a high 

(1992) inflation period.

Panel I of Table 3 shows population statistics. The population is older in SP than in 

PE, but is growing older in PE and younger in SP. In PE (SP), just under 45% (55%) 

are adults, over (exactly) 70% (80%) are of working age, and just over (under) 20% 

(15%) are children in 1992. The proportion of old people (over 65 years old) is 7% 

across regions, although the proportion of retired people is higher in PE.

A higher (lower) proportion of minimum wage workers are adults in PE (SP) than 

in the national aggregate, and this proportion increased for PE over time. In 1984, just 

under 60% (45%) of minimum wage workers were adults in PE (SP) and just (under) 

40% (55%) were teenagers or young adults. In 1992, over (under) 60% (50%) were 

adults in PE (SP), and just over 35% (45%) were teenagers and young adults. This is in 

sharp contrast with the US and other developed countries literature, where minimum 

wage workers are mostly teenagers and young adults. This, coupled with the fact that 

the population is ageing, suggests that experience and age do not enable such workers to 

earn higher wages and move higher up in the wage distribution. This is possibly 

associated to the worsening macroeconomic performance across the country over time, 

with unemployment going up and real wages going down (see Panel III of Table 3). 

Interestingly, the proportion of adults and young adults below the minimum wage 

decreased in PE and the proportion of teenagers increased, suggesting an improvement 

in the wages of those below the minimum wage (assuming they did not transit into 

unemployment). These proportions remained roughly constant in SP.

The proportion of students in PE (SP), around 30% (20%), is higher (lower) than 

the national aggregate. The proportion of enrolled (students and workers who are 

enrolled) in PE (SP), around 40% (30%), is higher (lower) than the national aggregate. 

The number of students and of those enrolled is higher in PE than in SP, possibly 

because the population is younger in PE. In contrast, the proportion of minimum wage 

workers (below minimum wage workers) enrolled is higher in SP, suggesting that a 

higher proportion of low wage workers in SP is getting more educated. This might 

reflect more access to education as well as a more competitive labour market in SP,
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which requires workers to be more educated. These proportions in 1992 were just under 

25% (20%) in SP, and just over 15% (15%) in PE. These proportions are also 

increasing over time across the whole country, suggesting overall more access to and 

more awareness towards education.

In addition to higher enrolment rates, the population in Brazil is becoming overall 

more educated, indicating that a large proportion of enrolled students finishes schooling. 

All education indicators are improving across regions over time, reflecting an ageing 

population, more access to and more awareness towards education. Although the 

proportion of students and of those enrolled is higher in PE, the proportion of literate is 

higher in SP, 95% as opposed to 86% in PE in 1992. The proportion of people with 

basic education (4 years of schooling), secondary education (11 years of schooling), and 

degree holders increased over time, while the proportion of people with elementary 

education (8 years of schooling) decreased. In 1992 in PE (SP), 45% (40%) have basic 

education, just under 30% (35%) have elementary or secondary education, and just 

under (over) 10% (10%) are degree holders.

Just as with the overall population, also workers at and below the minimum wage 

are more educated in SP than in PE -  in the more competitive SP labour market in SP, 

even more educated workers earn a minimum wage or below. Among the minimum 

wage workers (below minimum wage workers), once more PE shows higher illiteracy, 

around 15% (25%), than SP, around 10% (10%). In SP (PE) 16%-23% (10%-17%) of 

workers at or below the minimum wage are enrolled. In SP (PE), around 80% (75%) 

have at least secondary education, although the proportion of such workers who are 

degree holders is higher and increasing over time in PE (SP), 3% to 5% (3% to 1%), 

suggesting more mismatch, perhaps due to worse economic conditions in PE than in SP. 

Furthermore, more often than not, the proportion of minimum wage workers and below 

with secondary education or holding a degree is higher in 1992 than in 1984, suggesting 

overall a more competitive labour market or worse macroeconomic conditions in 1992, 

or both. On a more positive side, the small proportion of degree holders earning one 

minimum wage or below suggests that education is a way up in the wage distribution 

(Neri et al., 1999).

The proportion of women both in the population and participating in the labour 

market, increased over time across regions. The proportion of women is higher (lower)

83



in PE (SP), 43%-46% (41%-43%), than in the national aggregate. In PE (SP) the 

proportion of women at the minimum wage increased from 44% to 52% (56% to 65%) 

from 1984 to 1992, and below the minimum wage from 44% to 53% (60% to 65%). 

The majority of household heads are men, but the proportion of women who are 

household heads increased over time across regions, in particular for those earning at or 

below the minimum wage. The proportion of workers at or below the minimum wage 

who are household heads is around 35%-41% (21%-26%) in PE (SP), suggesting that 

these are low-income families. A high proportion of workers at and below the 

minimum wage were classified as being sons and daughters within the household. This 

proportion is around 35% in both regions in 1992. Ramos and Reis (1993 and 1995) 

suggested that a high proportion of these teenagers or young adults belong in rich 

families -  although the evidence here does not exclude the possibility that they might 

also belong in poor families. Mellor (1987) and Kniesner (1981) found similar evidence 

for the US. As warned by Stigler (1946) and Gramlich (1976) these are very important 

population characteristics for accessing the impact of the minimum wage on low wage 

and low income workers (Card and Krueger, 1995; Mellor, 1987). The number of 

people in urban areas is smaller (larger) in PE (SP), just under (over) 90% (95%), than 

in the national aggregate, around 95% in 1992.

Panel II of Table 3 shows labour market descriptive statistics. The majority of 

workers work in the services sector in Brazil. In PE (SP), 50% (47%) work in services, 

12% (27%) in industry, and 17% (15%) in commerce in 1992. This reflects the fact that 

SP is the most industrialized region of the country. PE also has more public sector 

workers, 13%, than SP, 9%. The public sector seems to employ fewer workers at or 

below the minimum wage over time in the national aggregate and in PE but not in SP. 

Most workers at and below the minimum wage work in the service sector; this figure is 

increasing over time across regions. In PE (SP), 64% (69%) of minimum wage workers 

work in services, 12% (11%) in industry, 10% (12%) in commerce, and 12% (6%) in 

the public sector in 1992. These figures, for workers below the minimum wage are 60% 

(61%) in services, 6% (13%) in industry, 16% (16%) in commerce, and 5% (3%) in the 

public sector.”

For non-compliance, see Ashenfelter and Smith (1979), Morrison et al.(1994) and Card and Krueger 
(1995); see Gindling and Terrell (1995) for developing countries. Card and Krueger (1995) suggest
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An expressive percentage of minimum wage workers in the public sector might 

make it harder for politicians to support increases in the minimum wage (see Section

2.1). Panel III of Table 3 shows that there has been an overall trend in the country for 

voting on and electing a higher proportion of left wing politicians.^"^ This trend has been 

stronger in PE, where the proportion of votes on left wing politicians went from up to 

0% (16%) to up to 51% (42%), and the proportion of left wing politicians elected went 

from up to 0% (11%) to up to 31% (37%).

Only a small proportion of workers have a second job, l%-3%. The size of the 

informal sector enlarged between 1984 and 1992; it went from 25% to 27% (21% to 

22%) in PE (SP). The proportion of workers at and below the minimum wage in the 

informal sector also went up (except below minimum wage workers in SP). In PE (SP), 

36% (41%) of workers at the minimum wage and 42% (41%) of workers below the 

minimum wage worked in the informal sector. The informal sector size is associated to 

the unemployment rate (see Sections 3.5.1 and 4.7.1).

2.4.2 Economics Descriptive Statistics

Panel IV of Table 3 shows economic descriptive statistics. The unemployment rate 

went from 12.8% to 14.1% (7.8% to 9%) in PE (SP). This suggests that worsening 

macroeconomic performance across the country not only replaced good (formal sector) 

with bad (informal sector) jobs, but also destroyed jobs. Although a smaller proportion 

of people are in employment in PE than in SP, they work longer hours on average in PE. 

However, the number of hours worked has been converging in the two regions over 

time; the workweek went down from 42.1 to 39.9 hours in PE and went up from 38.4 to 

39.7 in SP, both higher than the national aggregate figure of 39.0. The shortening of the 

workweek in PE is a reflection of the change in the Constitution in 1988, which might 

have been anticipated in SP.^  ̂ Minimum wage workers work longer hours in PE (SP),

measurement error in wages, earnings and hours as alternative explanation for those below the minimum 
wage. Furthermore, notice that the minimum wage is monthly in Brazil; therefore, below minimum wage 
workers might be part-time workers. Workers provided with food and accommodation can also be legally 
paid below the minimum wage.

Left wing designation according to Figueredo and Limongi (1995).
The new Constitution not only shortened the working week from 48 to 44 hours, but it also introduced 

an alternative working day o f  6 consecutive hours, instead o f  two sets o f  4 hours.
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42.6 (40.4), than the overall population, 40.0 in 1992. Those below the minimum wage 

work longer hours in PE.

In line with a higher unemployment rate and higher log prices index, workers in PE 

earn lower wages than in SP. Panel IV of Table 3 shows selected percentiles, average 

and standard deviation of the hourly real wage distribution. For all percentiles, PE (SP) 

showed lower (higher) wages than the national aggregate in 1984. However, in 1992 

this is only true in the bottom half of the distribution, perhaps reflecting the overall 

increase in inequality in the country (see Section2.2). In the top half of the distribution, 

both PE and SP have lower wages than the national aggregate, and in the very top of the 

distribution, PE shows higher wages than SP. This suggests that the low paid are better 

off in SP than in PE and elsewhere in the country, but the highly paid workers are better 

off in PE than in SP and yet better off elsewhere in the country. On average, SP pays 

higher wages and has smallest inequality.

2.4.2.1 Across Regions and Over Time

While Panel IV of Table 3 shows selected percentiles of the hourly real wage 

distribution. Graphs 14 and 15 reproduce Graph 12 for PE and SP and show the 

distribution of log real earnings for each month of 1992, an year of high inflation. In 

line with the above statistics, spike is substantially larger in PE than in SP. The mode is 

clearly at the minimum wage in PE, whereas it is towards the centre of the distribution 

in SP. That is because the minimum wage cuts deeper into the PE wage distribution, 

whose initial level of wages is lower. In PE, those who would otherwise be below the 

minimum are squashed into the spike, whereas in SP, the very bottom of the wage 

distribution starts around the minimum wage (Neri et al., 1999). Therefore, for the 

same increase, more people are expected to be affected in PE than in SP. This suggests 

that the minimum wage is more effective in PE, where it produces large spikes at the 

minimum wage and at its multiples (Meyer and Wise, 1983b). Neri et al. (1999) and 

Williams (1993) do similar analysis for Brazil and the US and remark that the minimum 

wage is less effective in richer regions. Similarly, if Puerto Rico and the US are 

regarded respectively as a poor and rich region, the minimum wage is substantially 

more effective in Puerto Rico. Castillo-Freeman and Freeman (1992) and Reynolds and
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Gregory (1965) register an overwhelming impact of the minimum wage on the wage 

distribution for Puerto Rico.

The picture is similar in low inflation periods. Graphs 16 and 17 show the 

distribution of log real earnings for PE and SP for each month of 1984, a year of low 

inflation. On average over the year, spike is 11% (7%) in 1984 and 18% (5%) in 1992 

in PE (SP) (see figures for December of both years in Panel IV of Table 3). Just as 

spike jumped from 2% to 12% in the national aggregate (see Section 2.3), it jumped 

from 3% to 13% in PE and from 0.7% to 8% in SP in response to the minimum wage 

increase in September of 1991, after the real minimum wage was at its lowest.^^

Panel IV of Table 3 also shows other minimum wage variables discussed in Section 

2. Log toughness is higher (lower) for PE (SP) than for the national aggregate, as a 

result of lower (higher) average wages in that region. Toughness is a measure of the 

relative importance of the minimum wage to the market determined wage, which is 

greater the deeper it cuts into the wage distribution. The more people earning the 

minimum wage, the bigger the spike, the lower the average wages, and the higher the 

toughness -  as in PE. This shows that the minimum wage plays a more important role 

in PE. In Table 3, fraction and percentage happen to be 0% because in both December 

of 1984 and December of 1992 the minimum wage was not increased. As expected, 

multiples and spike and below are also larger in PE and in 1984, a year of low inflation. 

Multiples is 11.5% (8.7%) in PE (SP) in 1984 and 8.6% (4.47%) in 1992. Spike and 

below is 29.4% (12%) in PE (SP) in 1984 and 18.9% (2.7%) in 1992. A noteworthy 

figure of 44% is observed in the early 80s in PE, which decreased over time but 

remained fairly significant.

Graphs 18 and 19 reproduce Graph 13 for PE and SP and show the non-parametric 

Kernel estimation of the log real earnings distribution for each month of 1992. They 

show the change in the distribution before and after each increase (January, May and 

September). In line with the evidence of a more binding minimum wage in PE, the 

expected compression effect discussed in Sections 1.1 and 2.3 is substantially stronger 

in PE than in SP. As before, in the remaining months, when there is no increase in the 

minimum wage, the distribution becomes more dispersed. Just as the compression

As before, spike is defined here using real monthly earnings as in Graphs 12, 14 and 15, as opposed to 
real hourly wages used in Table 3.
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effect is stronger, the de-compression effect is also stronger in PE. This does not seem 

to be the case in periods of low inflation, as suggested by Graphs 20 and 21 that show 

the non-parametric Kernel estimation of the earnings distribution for each month of 

1984 for both regions. After the increase (May and November), the compression effect 

is again strong, and in the remaining months, the de-compression effect is not observed. 

This is because in such months the inflation is not yet high enough to erode the real 

minimum wage and signal the erosion of other wages as in 1992. This evidence 

provided by the Kernel distributions, of a stronger compression effect in poor regions 

and in high inflation periods, is observed across regions and over time for the entire 

sample period.

While Panel IV of Table 3 and Graphs 14-21 show wage and employment data for 

two points in time. Graphs 22 to 24 show this data over time. Graph 22 reproduces 

Graph 3 for PE and SP. The plots of the log real hourly minimum wage and the log real 

hourly wage distribution mean, median, 25*̂  and 75**’ percentiles over time, as before, 

suggest that the minimum wage is more strongly correlated with lower percentiles. In 

line with the above, the correlations with the log real hourly minimum wage (on the top 

of each graph) suggest that these correlations are stronger for PE than for SP. The 

correlation between the minimum wage and the 25**̂  (75**’) percentile is 0.93 (0.74) in 

PE, and 0.41 (0.35) in SP. These are 0.91 (0.76) in low inflation and 0.91 (0.64) in high 

inflation periods in PE; wages erode faster in the mid 80s and 90s, periods of highest 

inflation. The general negative trend can be decomposed into a negative and positive 

trend before and after July 1994, when inflation was stabilized.

Graph 23 reproduces Graph 4 for PE and SP. The plots of the log real hourly 

minimum wage and the 50**’ to 10**’, 90**’ to 10**’ and 90**’ to 50**’ percentile ratios of the 

log real hourly wage distribution once more suggest a negative trend for all percentile 

ratios in PE. This is stronger in the 50**’ to 10**’ and 90**’ to 10**’, suggesting that most of 

the increase in inequality happened in the bottom half of the distribution. The trend is 

slightly negative and significant for SP in the 50**’ to 10**’ ratio, is not significant in the 

90**’ to 10**’, and is slightly positive and significant in the 90**’ to 50**’ This suggests that 

some increase (decrease) in inequality might have happened in the bottom (top) half of 

the distribution during the sample period in SP. This, coupled with the fact that the 

minimum wage is more binding in PE, suggests that the minimum wage caused more
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inequality in the period in PE than in SP. Notice in particular Graph 15.b that suggests 

that inequality in the bottom half was less severe in PE than in SP in the early 80s but 

became more severe in PE than in SP in the late 90s. Once more, this is reassuring of 

the effect of the minimum wage on the bottom half of the distribution in PE, where it is 

more binding. Inequality seems to have increased faster before July 1994, when 

inflation was high.

Graph 24 reproduces Graph 5 for PE and SP. The plots of log real hourly minimum 

wage and three employment variables, log total average hours worked in the working 

population, log average hours worked for those working and log employment rate over 

time, do not offer much support for a negative effect of the minimum wage on 

employment. Card and Krueger (1995) compared employment trends across different 

states in the US and also found no association of job losses with the minimum wage. 

The correlation between the minimum wage and total hours worked is stronger for SP 

(0.41) than for PE (0.32), although the correlation between the minimum wage and 

hours worked by those working is stronger for PE (0.42) than for SP (0.28). This 

suggests that when the minimum wage is increased, the total number of hours worked 

increases by more in SP, whereas the number of hours worked by those working 

increases by more in PE. The correlation between the minimum wage and the 

employment rate suggest a positive and strong correlation of 0.37 for SP and a weak and 

negative correlation of 0.01 for PE. These figures suggest that, when the minimum 

wage is increased, the total number of hours worked in SP increases because more 

people are hired, whereas in PE, it increases because those people working work longer 

hours. The pattern of the employment variables is very similar in both regions, except 

for larger falls during high inflation periods in PE. As discussed in Section 2.2, the 

correlations between the three employment variables and the minimum wage in the 

national aggregate were respectively 0.28, 0.22, 0.16 (see Graph 5), offering no support 

for a negative effect of the minimum wage on employment; these correlations for sub

samples of high and low inflation, are respectively -0.36, -0.02, -0.59 (0.22, 0.22, 0.05), 

suggesting a negative (positive) association between the minimum wage and 

employment during low (high) inflation periods. Once more, as a result of the 1988 

Constitutional shortening of the length of the workweek and workday, the three 

variables show clear change in their trend after that.
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2.4.2.2 Across Sectors: Formal and Informal Sectors

Graph 25 reproduces Graph 3 for the formal and informal sectors.^^ The plots of 

the log real hourly minimum wage and the log real hourly wage distribution mean, 

median, 25**’ and 75**̂  percentiles over time suggest that the minimum wage is more 

strongly correlated with wages in the formal sector. The correlations with the log real 

hourly minimum wage (on the top of each graph) suggest that these correlations are 

stronger for lower percentile of the formal sectors and higher percentiles of the informal 

sector. The correlation between the minimum wage and the 50**̂  (75**’) percentile is 0.81 

(0.74) in the formal, and 0.13 (0.35) in the informal sector. This is because of lower 

wages and non-compliance in the informal sector. This is shown in Graphs 26 and 27 

that reproduce Graph 12 for both sectors and show the distribution of log real earnings 

for each month of 1992. The minimum wage cuts deeper into the informal sector wage 

distribution, and has a larger proportion of workers below the minimum wage. Spike is 

towards the bottom in the formal, whereas it is towards the centre of the wage 

distribution in the informal sector. In both sectors spike is substantial and roughly about 

the same magnitude. On average over the sample period, spike is 10.31% (10.11%); on 

average over the year, spike is 13.80% (13.77%) in 1992 and 12.30% (4.55%) in 1984 

in the formal (informal) sector.^* Just as spike jumped from 2% to 12% in the national 

aggregate (see Section 2.3), it jumped from 2% to 14% in the formal, and from 0.3% to 

12% in the informal sector in response to the minimum wage increase in September of 

1991, after the real minimum wage was at its lowest. This suggests that the same 

effective pay (one minimum wage) is paid in both sectors. Non-compliance is observed 

as below minimum wage workers and on other aspects of the labour contract, such as 

social security taxes, paid holidays, health insurance, etc. (Amadeo et al., 1995; Amadeo 

and Camargo, 1997; Cox-Edwards, 1997). Both workers and firms are better off with 

that deal; workers take the same pay home (which they could not get in the formal 

sector) and firms pay less (overhead costs are around 100% of the wage in Brazil). The

Notice that, in line with previous work for Brazil (Menezes-Filho et al., 2002; Tannuri-Pianto and 
Pianto, 2002; Carneiro, 2002), the self-employed were dropped because the design o f  the survey does not 
allow their classification into salaried formal or informal sector workers. See Telles (1993) on labour 
market typology in Brazil.

Neri et al. (1999) found a larger spike at the informal sector using PNAD (Household National Survey) 
in September 1996. The spike obtained between August and October o f  1996 was larger for the informal 
sector using the PME as well, 8% (11%) for the formal (informal) sector, although spike varies greatly 
over the sample period.
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presence of a spike in both sectors has also been shown by other authors for Brazil 

(Maloney and Mendez, 2003; Gonzaga et ah, 1999; Foguel, 1997) and for other Latin 

America countries (Maloney and Mendez, 2003). Card and Krueger (1995) and Brown 

(1999) also document a spike in the uncovered sector for the US (see Section 3.5.1).

Graphs 28 and 29 reproduce Graph 13 for both sectors and show the non- 

parametric Kernel estimation of the log real earnings distribution for each month of 

1992 before and after each minimum wage increase. The expected compression effect 

is strong in both sectors; it is at the bottom of the distribution in the formal sector and 

towards the centre of the distribution in the informal sector, because of the position of 

the spike in each distribution. As before, in the remaining months, when there is no 

increase in the minimum wage, the distribution becomes more dispersed. This evidence 

provided by the Kernel distributions, of a strong compression effect in both sectors, is 

observed across regions and over time in the sample period.

Graph 30 reproduces Graph 4 for both sectors. The plots of the log real hourly 

minimum wage and the 50̂ *̂  to 10‘*’, 90*̂  to lÔ*’ and 90*̂  to 50̂ *’ percentile ratios of the 

log real hourly wage distribution once more suggests a negative trend for all percentile 

ratios. This is strong in all ratios in the informal sector, stronger in the 50̂ *̂  to lÔ*' and 

90**’ to 10**’, suggesting that most of the increase in inequality happened in the bottom 

half of the distribution. In contrast, in the formal sector the trend is not statistically 

significant in the 50**’ to 10**’, and is negative in the 90**’ to 10**’ and 90**’ to 50**’, stronger 

in the later, suggesting that stronger increase in inequality happened in the top half of 

the distribution. This, coupled with the fact that the minimum wage is more binding in 

the informal sector, suggests that the minimum wage caused more inequality in the 

period in the informal than in the formal sector.

Graph 31 reproduces Graph 5 for both sectors. The plots of log real hourly 

minimum wage and three employment variables, log total average hours worked in the 

working population, log average hours worked for those working and log employment 

rate over time, do not offer much support for a negative effect of the minimum wage on 

employment in the formal sector, but might offer some support for negative effect in the 

informal sector. The correlation between the minimum wage and total hours worked is 

strong in both sectors, positive in the formal sector (0.54) and negative in the informal 

sector (-0.56). The correlation between the minimum wage and the number of hours
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worked by those working is respectively 0.07 and 0.38. The correlation between the 

minimum wage and the employment rate is positive and strong 0.54 for the formal 

sector and a stronger and negative 0.63 for the informal sector. This suggests that when 

the minimum wage is increased, the total number of hours worked increases in the 

formal and decreases in the informal sector, the latter mainly through a decrease in the 

employment rate. Once again, as a result of the 1988 Constitutional shortening of the 

length of the workweek and workday, the three variables show clear change in their 

trend after that, in particular in the informal sector.

2.4.2.3 Across Sectors: Private and Public Sectors

Graph 32 reproduces Graph 3 for the private and public sectors. The plots of the 

log real hourly minimum wage and the log real hourly wage distribution mean, median, 

25̂  ̂ and 75^ percentiles over time suggest that the minimum wage is more strongly 

correlated with wages in the private sector. The correlations with the log real hourly 

minimum wage (on the top of each graph) suggest that these correlations are stronger 

for the private sector. The correlation between the minimum wage and the 25̂ *̂  (75**̂ ) 

percentile is 0.78 (0.74) in the private sector, and 0.65 (0.35) in the public sector. 

Graphs 33 and 34 reproduce Graph 12 for both sectors and show the distribution of log 

real earnings for each month of 1992. The spike is substantial in both sectors, but the 

minimum wage is more binding and the spike is larger in the private sector. On average 

over the sample period, spike is 11% (6.5%); on average over the year, spike is 15% 

(10%) in 1992 and is 10% (8%) in 1984 in the private (public) sector. Just as spike 

jumped from 2% to 12% in the national aggregate (see Section 2.3), it jumped from 

2.5% to 14.5% in the private sector, and from 1.5% to 9% in the public sector in 

response to the minimum wage increase in September of 1991, after the real minimum 

wage was at its lowest.

Graphs 35 and 36 reproduce Graph 13 for both sectors and show the non- 

parametric Kernel estimation of the earnings distribution for each month of 1992 before 

and after each minimum wage increase. The expected compression effect is strong in 

both sectors, but in line with the evidence of a more binding minimum wage and a 

larger spike in the private sector, it is stronger in that sector. As before, in the 

remaining months, when there is no increase in the minimum wage, the distribution
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becomes more dispersed. This evidence provided by the Kernel distributions, of a 

strong compression effect in both sectors, is observed across regions and over time in 

the sample period.

Graph 37 reproduces Graph 4 for both sectors. The plots of the log real hourly 

minimum wage and the to 10**’, 90**’ to 10**’ and 90**’ to 50**’ percentile ratios of the 

log real hourly wage distribution once more suggests negative trends. This is strong in 

all ratios in the private sector, stronger to the 50**’ to 10**’ and 90**’ to 10**’, suggesting that 

most of the increase in inequality happened in the bottom half of the distribution. In 

contrast, in the public sector the trend is slightly positive but not statistically significant 

in the 50**’ to 10**’, and is negative in the 90**’ to 10**’ and 90**’ to 50**’, stronger in the 

former, suggesting that stronger increase in inequality happened in the top half of the 

distribution. This, coupled with the fact that the minimum wage is more binding and 

the spike is larger in the private sector, suggests that the minimum wage caused more 

inequality in the period in the private than in the public sector.

Graph 38 reproduces Graph 5 for both sectors. The plots of log real hourly 

minimum wage and three employment variables, log total average hours worked in the 

working population, log average hours worked for those working and log employment 

rate over time, do not offer much support for a negative effect of the minimum wage on 

employment in the private sector, but might offer some support for negative effect in the 

public sector. The correlation between the minimum wage and total hours worked 

(hours worked by those working) is 0.35 (0.31) in the private sector and -0.09 (-0.13) in 

the public sector. The correlation between the minimum wage and the employment rate 

is 0.19 in the private sector and -0.01 in the public sector. This suggests that when the 

minimum wage is increased, the total number of hours worked increases in the private 

and decreases in the public sector. Once again, as a result of the 1988 Constitutional 

shortening of the length of the workweek and workday, the three variables show change 

in their trend after that.
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2.5 SUMMARY

In sum, PE has a smaller proportion of working age workers, and a higher 

proportion of children, retired people, students, and enrolled people; in other words, 

labour supply is proportionately smaller in PE than in SP. Workers in PE are younger, 

less educated, more likely to work in the informal sector, rural areas, and public sector, 

less supportive of left wing politicians, suffer more from unemployment, work longer 

hours, pay prices that rise faster, are paid lower wages, suffer more from inequality and 

are more likely to be minimum wage workers than in SP. Minimum wage workers are 

more likely to be women, adults, less educated, working in services, in the informal 

sector, in urban areas, in the private sector and in poorer regions. In general, those 

below the minimum wage do not differ much from those at the minimum wage. This is 

line with evidence provided by Reis (1989), who reports that non-compliance in Brazil 

is higher among the women, the less educated, the youngsters, in the service sectors, 

and in the poorest regions.

Wages are more correlated with the minimum wage at lower percentiles, in poorer 

regions, in high inflation periods, and in the formal and private sectors. A more binding 

minimum wage and a larger spike, resulting in a stronger compression effect, are 

observed in poorer regions, in periods of high inflation, and in the private sector. The 

compression effect is strong in both the formal and informal sectors; it is at the bottom 

of the distribution in the formal sector and towards the centre of the distribution in the 

informal sector. The data offers no support for a negative employment effect of the 

minimum wage in either poorer or richer regions, in the formal or private sectors, and 

under high inflation but there might be some support for the informal, the public sector, 

and under low inflation.
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CHAPTER 3 -  WAGE EFFECTS

Establishing the distributional effects of the minimum wage is important, as the 

policy debate does not hinge solely on the employment effect of the minimum wage. It 

is well established in the international literature that minimum wage increases 

compresses the wages distribution (see Section 1.1), As discussed above, most of the 

evidence available for Brazil uses national aggregate data to estimate average wage 

effects and imposes restrictions on the effect of other macro variables on wages 

(restrictions on time modelling) (see Section 1.1). First, this approach makes it 

impossible to determine where in the wage distribution spillover effects occur. Second, 

this identification strategy, predominant in the early time series literature, does not 

ensure full, but rather ad hoc identification of the wage effects.

Recent strands in the international literature are followed here to uncover the wage 

distributional effects of the minimum wage and access the compression effect for 

Brazil. A number of conceptual and identification questions crucial to estimating such 

effect are discussed here. For example:

(1) Following the visually appealing illustration of the minimum wage compression 

effect provided in Sections 2.3 and 2.4.2.1 by non-parametric Kernel earnings 

distributions, the estimation of the compression effect is formalized here by using 

aggregated regional data to estimate the effect of the minimum wage at various 

percentiles across the distribution controlling for the effect of other variables on wages.

(2) Because a national minimum wage cannot explain variation in wages across regions 

(Brown et al., 1982; Card and Krueger, 1995), identification of the effect of the 

minimum wage separately from the effect of other variables on wages requires regional 

variation if no restriction on time modelling is imposed. Many minimum wage 

variables with regional variation have been suggested in the literature, as discussed in 

Section 2.3. Such a variety of variables makes it difficult to compare estimates across 

studies. This motivates a comprehensive discussion on the identification strategies and 

how to model the effect of other variables on wages. Wage models using these various
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minimum wage variables are estimated here and their estimates are compared, which 

provides a benchmark in the literature.

(3) Identification of the effect of the minimum wage separately from the effect of 

unobserved regional macro fixed effects on wages requires modelling fixed effects. 

Panel data techniques, scarcely used in the literature, account for this here.

(4) The effect of the minimum wage on the wage distribution across regions, in high and 

low inflation periods, across the formal and informal sectors, and across the private and 

public sectors are estimated. These have not been previously estimated in the literature.

3.1 MODEL SPECIFICATION

The minimum wage compression effect for Brazil was documented in Graph 13, 

discussed in Section 2.3, and shows non-parametric Kernel estimation of the earnings 

distribution before and after minimum wage increases. If, in the absence of a minimum 

wage increase, the wage distribution was stable over time (if individuals did not change 

positions within or dropped out of the distribution), then this simple comparison of 

Kernels before and after an increase would estimate the effect of the minimum wage on 

the wage distribution (Meyer and Wise, 1983a and 1983b). However, shifts in the 

distribution might also be due to changes in other variables. To control for the effect of 

these other variables, the effect of the minimum wage at various percentiles across the 

wage distribution is estimated using regression models.

As discussed in Section 2.3, the correlations between the minimum wage and 

various percentiles of the wage distribution suggest that the minimum wage is more 

correlated with lower percentiles of the distribution (see Graphs 3 and 4). This 

evidence, along with the compression effect also documented in Section 2.3 (see Graph 

13), offers support for larger minimum wage effects in the bottom of the distribution. 

Nonetheless, such raw correlations need to be proved robust when the effect of other 

variables (demand and supply shocks) on wages is controlled for.

The simplest model of wages as a function of the minimum wage is: 

log rwage^^  ̂ = a  log rMW^, +w,%, ( 1 )
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where rwage^^  ̂ is real hourly wages and is real hourly minimum wage and is

the error term for individual i in region r in time t . This model can be aggregated for 

the mean and, for a more complete picture, also for the 5*̂ , 10̂ ,̂ 15̂ ,̂ 20^, 25*, 30*, 

35*, 40*, 45*, 50*, 90*, and 95* percentiles of the wage distribution. In this fashion, 

the effect of the minimum wage at various points across the distribution is estimated 

(Dickens et ah, 1999). This is the counterpart of the above Kernel distribution 

estimation.^^ The new equation is:

Xogrwage^  ̂ =6%'̂  XogrMW^, + y inf lation ,̂_  ̂+ / /  + (1 ’)

where rwage^, is now aggregate real hourly wages and rmw, is real hourly minimum

wage, inf lation ,̂_  ̂ is past inflation; and are regional and time fixed effects,

and is the error term (after aggregation) for region r in time /; r = l,...,6, and

t = 1,...,214(asymptotics are on t).

The standard neoclassical model underlies the above empirical equation. Assume 

perfect competition on the input and output markets, and a production function Y 

depending on skilled and unskilled labour and capital, with input and output prices W, 

MW, r, and p. Maximization of profits at the (representative) firm level delivers the 

aggregate demand function for (skilled or unskilled) labour, L^=L(p, W,MW,r). This can 

be re-written as W=W(p,L,MW,r). This is the theoretical ground for modelling wages 

and employment (see Section 4.2) as a function of the real minimum wage and inflation. 

First, as i f  is homogeneous of degree zero, all variables can be normalized by either p  

or W, which is the reasoning for using real minimum wage or Kaitz index as the 

minimum wage variable in empirical employment equations in the literature (Card and 

Krueger, 1995) (see Section 4.2). If all variables are normalized by p, prices no longer 

belong in the equation and the remaining variables are expressed in real terms.

Second, the real interest rate can be written as the nominal interest rate minus

inflation, i.e. lation^, As the nominal interest rate does not vary across

regions, the variation in the real interest rate at every point in time is completely driven

W hile Dickens et al. (1999) use the conditional distribution o f  averages across regions, Quantile 
Regression uses the conditional distribution o f  wages across individuals. A third and different procedure 
is to define a dummy for each percentile (rather than a regression for each percentile), as in Neumark et 
al. (2000).
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by the variation in inflation. In other words, the relevant variation contained in the real 

interest rate comes from variation in inflation only. Because of that, inflation enters the 

wage and employment equations in place of the real interest rate, and the effect of the 

nominal interest rate on wages and employment is captured by the time dummies. The 

main motivation for doing this is that in an economic environment such as the one in 

Brazil over the last 30 years, where the macroeconomic policy was primarily in the 

form of stabilization policies, inflation is the variable that best captures the uncertainties 

that affect firm’s investment decisions. Inflation is the single most important 

determinant of investment. It is a driving force to other macroeconomic variables, in 

particular, to the real interest rate and thus to investment and to employment. Because 

of that, while the time dummies model the effect of other macro variables on wages and 

employment, inflation is a macro variable explicitly included in the equation to model 

the direct effect of inflation on employment. A final motivation to using inflation in 

place of real interest rates in the above empirical equation is that regional real interest 

rate series are not available for the entire sample period, and even for the period they 

are, regional inflation series are more reliable."̂ ®

Notice that past inflation is used in place of inflation in the above empirical 

equation. This is because decisions about investment are decisions for the future. The 

present capital stock was largely planned and decided upon in previous periods -  in 

other words, the present capital stock is a function of past planned investment, which is 

a function of expected inflation, which is a function of past inflation. Furthermore, 

divergence between what was planned and what is realized cause adjustment costs, 

which are captured by dynamics (lagged inflation). Incidentally, past inflation captures 

the portion of the minimum wage increase that merely compensates for past inflation, 

ensuring identification of the real minimum wage coefficient. This is important because 

if inflation is omitted from the empirical equation, the real minimum wage coefficient 

might capture the effect of inflation on employment. Using past inflation also helps to

Naturally the regional real interest rate series can be constructed from the series o f  nominal interest rate 
series and real inflation. However the marginal benefits o f  utilizing such constructed variables are not 
obvious even if  the resulting measurement error is ignored. As discussed above, the regional real interest 
rate is simply the deviation o f  the regional inflation from the (common to all regions) national nominal 
interest rate; the relevant variation contained in the real interest rate comes from variation in inflation 
only.
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circumvent endogeneity problems, because at the aggregate level, prices (and inflation) 

are simultaneously determined with output, employment and wages.

The unemployment rate, typically used as a measure of demand for labour, was 

included to control for region specific macro shocks that might be correlated with the 

minimum wage (Card and Krueger, 1995; Brown, 1999). Region and time dummies 

model region ( / / )  and time { f ^ )  fixed effects. Region dummies separate regional

effects and time dummies separate other macro variable effects from the effect of the 

minimum wage on wages. That is because regions differ in ways other than the 

minimum wage and because variables other than the minimum wage change over time 

(see Section 1.2). Time effect is modelled with year dummies, month-seasonal 

dummies, and stabilization plan dummies (see Section 3.2).

If the labour supply curve is perfectly elastic, the effect of the minimum wage on 

wages and employment can be estimated using estimates of labour demand curve alone. 

If, however, the labour supply curve is positively sloped, some sort of reduced form has 

to be estimated, and supply shifters need to be included. Here, these are mainly 

population and institutional variables that control for region specific demographics 

potentially correlated with the minimum wage, i.e. the proportion of workers in the 

population who are: young, younger than 10 years old, women, illiterates, retired, 

students, in the informal sector, in urban areas, in the public sector, in the building 

construction industry sector, in the métallurgie industry sector, basic education degree 

holders, high school degree holders, and the proportion of workers with a second job. 

The new equation is:

\o%rwage^, = « ’*'+ XogrMW^ + inf lation^_^ + 0"̂  controls'^  ̂ + / /  + (1” )

Thus, the models were estimated with and without controls. Also, the models were 

estimated in levels and in first differences (see Section 4.2), as the conceptual question 

here is how changes in the minimum wage change wages (Card, 1992a; Card and 

Krueger, 1995; Dickens et al. 1999). Dummies, past inflation, controls and constant 

were included after differencing. The constant is the base dummy (not a trend from the 

model in levels), and the regional dummies model region specific trends. The latter is 

because regions are expected to differ not only in their business cycles but also in their 

macroeconomic performance pace over time.
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The structure of the errors in the above models is heteroskedastic and serially 

correlated over time. Regarding heteroskedasticity, the models were weighted, to 

account for heteroskedasticity arising from aggregation (Burkhauser et a l, 2000a; 

Castillo-Freeman and Freeman, 1992; Card and Krueger, 1995), and White-corrected, to 

account for heteroskedasticity inherent to wages, present even at the disaggregated 

level. This is because averages computed over a larger sample size have smaller 

variance (even if wages were homoskedastic) and are more reliable. The appropriate 

correction is formalized by WLS (where the weights are root of the sample size), which 

incidentally captures the relative importance of each region to the (regional weighted) 

average coefficient if the sample size is proportional to the regional labour market (Card 

and Krueger 1995; Neumark and Wascher 1992; Baker et al. 1999). The coefficient of 

the minimum wage is then a weighted average of the regional coefficients."^  ̂ Regarding 

serial correlation over time, the models (in levels) were also corrected for serial 

correlation within Panels, assuming an autoregressive process of order 1 specific to each 

region (Dolado et al., 1996; Burkhauser, 2000a; Zavodny, 2000).

Graph 39.a and 39.b and the first two columns of Table 4 show robust and 

significant OLS (WLS) estimates of the coefficient of the minimum wage. They are 

robust to levels or differences and to controlling; they are more robust for lower 

percentiles and for models in levels."*̂  An increase in the minimum wage affects the

The PME is sometimes weighted by projections o f  population size, because the sample size is not 
strictly proportional to the regional labour markets.

They were also robust to using INPC rather than the regional IPC as a deflator; using regional IPCA 
rather than regional INPC as a deflator; omitting past inflation; and omitting the stabilization plan 
dummies.

Furthermore they were also robust to hourly and monthly minimum wage variable definitions. The 
usual definition o f  wages and minimum wage rate in theoretical and empirical minimum wage models 
available in the literature is in hourly terms. This is both (a) because firms demand hours o f  work, i.e. the 
choice o f  the time unit in theoretical models is motivated by economic agents’ microeconomic behaviour; 
and (b) because the minimum wage rate is an hourly rate in most countries for which empirical evidence 
is available. To make the results consistent with theory and comparable with the existing empirical 
literature, wages and the minimum wage variables utilized in the above empirical models were also 
defined in hourly terms. Furthermore, this definition w ill play a crucial role when estimating the 
minimum wage employment effect using the hourly minimum wage and the hours and jobs 
decomposition discussed in Section 4.1. The argument there is that firms can adjust employment in two 
margins following a minimum wage increase: the number o f  posts o f  jobs and the number o f  hours o f  
work. For example, if  the monthly minimum wage goes up, but firms force workers to work enough extra 
unpaid hours, the hourly minimum wage is constant. This is as if  there was a large enough rise in the 
marginal productivity o f  labour (which here happens through exploitation) to compensate for the 
minimum wage increase. As a result, it is possible to find negative employment effects using the monthly 
minimum wage, but to find no employment effects using the hourly minimum wage. In the first scenario, 
the real monthly minimum wage is increased, workers work the same number o f  hours as before the
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10**̂ percentile 10 times more than the 90^ percentile of the wages distribution (model in 

differences). A 10% increase in the minimum wage is associated with a wage increase 

of 5.53% (3.56%) for those in the 10th (30th) percentile (see Panel B, column 2, of 

Table 4). This is in line with Manning’s (1994) model that predicts a right shift of the 

whole distribution following a minimum wage increase. Fajnzylber (2001) also found 

significant wage effects throughout the wage distribution in Brazil, although other 

authors found limited spillovers (Neumark et al, 2003; Corseuil and Morgado, 2001; 

Corseuil and Cameiro, 2001; Soares, 2002), in line with the evidence below in Section 

3.2.3.

Larger estimates for lower percentiles are the counterpart of the compression effect 

shown by the Kernel distributions (Graph 13) discussed in Section 2.3. The same 

compression effect can also be documented by regressing wage distribution percentile 

ratios on the same regressors as above. The results in Table 4 show that an increase of 

10% in the minimum wage decreases the 90th to 10th gap by 5.04%. When 

decomposing this wider gap, the minimum wage was found to significantly decrease the 

gap between the 50th-10th percentile gap by 3.47% and the 90th-50th gap by 1.56%. 

This is in line with Graph 4 that plots these percentile ratios and shows stronger 

correlation with the real minimum wage in the bottom half of the distribution. The 

same compression effect can be further documented by regressing a measure of 

dispersion (e.g., the standard deviation) on the same regressors as above; once more, the 

results in Table 4 are reassuring of the compression effect.

increase, and therefore the real hourly minimum wage is also increased -  as a result, the hours effect is 
nil, the jobs effect is negative and the total employment effect is negative. In the second scenario, the real 
monthly minimum wage increases, but workers are forced to work enough extra unpaid hours such that 
the real hourly minimum wage is constant -  as a result, the hours effect is positive, the jobs effect is nil 
and the total employment effect is nil. Thus, in addition to making the results consistent with theory and 
comparable with the existing empirical literature, the hourly definition o f  the minimum wage can capture 
the true minimum wage effect, while the monthly definition might mask the results.

It can be argued that using variable definitions in hourly terms in models that represent a labour 
market that operates on a monthly basis, introduces unnecessary measurement error that contaminates the 
estimates (see Sections 2.1, 2.2 and 2.3). However, the correlation between the monthly and the hourly 
definitions o f  each variable is high, and measurement error is not thought to be severe. In sum, at the 
same time that the choice o f  hourly variable definitions is justified here on theoretical grounds, it also 
produces robust results in relation to the alternative monthly variable definitions.
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3.2 IDENTIFICATION AND MODEL RE-SPECIFICATION

3.2.1 Across Regions

The variation in the minimum wage does not fully identify the minimum wage 

coefficient in the models of Section 3.1. As discussed in Section 1.2, the nominal 

minimum wage in Brazil is na tio n a l,i.e . constant across regions and individuals on a 

given month, and therefore it cannot explain variations in wages across regions. The 

real minimum wage varies across regions simply because the nominal minimum wage 

has been deflated with regional deflators. Had a national deflator been used, the real 

minimum wage would be a constant (on a given cross-section), just like the nominal 

minimum wage. Consequently, this variation cannot be regarded as genuine, as it is 

completely driven by the variation in the deflators; the effect of the inverse of the 

deflator on wages is what is ultimately estimated (Welch and Cunningham, 1978; 

Freeman, 1982). In other words, once the numerator is constant, the variation in the 

deflator is what drives the estimated impact of the ratio on wages.

Lacking genuine regional variation, identification depends on how time is modelled 

-  the so-called ad hoc identification predominant in the early minimum wage literature 

(see Section 1.2). On the one hand, no restriction on time modelling requires replacing 

the time dummies in the models of Section 3.1 by one dummy for each time period. In 

this case, the minimum wage effect is not identified at all because of perfect 

multicollinearity between the time dummies and the minimum wage (Brown et al., 

1982; Card and Krueger, 1995; Burkhauser et al., 2000a; Dolado et al. 1996; Lee,

1999). On the other hand, full restriction on time modelling requires replacing the time 

dummies in the models of Section 3.1 by a linear trend. This means that deviations 

from the linear trend are assumed to be entirely due to the effect of the minimum wage 

on wages, i.e. the minimum wage is assumed to be the only macro variable affecting 

wages nonlinearly. In this case, the minimum wage effect is not fully identified because 

its effect cannot be distinguished from the effect of other variables on wages. Thus, 

essentially, the identification of the minimum wage coefficient depends on the nature of

As discussed in Sections 2.1 and 2.4, regional minimum wages existed until April o f  1984 and for this 
reason, the regression models in Chapters 3, 4 and 5 use data from May 1984. PME is available since 
1980, but it suffered a major change in its questionnaire in 1982: some variables were included and some 
suffered definition changes, and major improvements in statistics related to non-response and attrition 
were introduced (Neri, 1996). Because o f  that, only data from April 1982 is used in this study.
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modelling the effect of the other macro variables on wages, which is another way to say 

that this coefficient is not robust to how time is modelled. To ensure identification, the 

minimum wage would have to vary over time and across regions, in which case even if 

a full set of dummies replaced the time dummies in the models of Section 3.1, the 

minimum wage coefficient would still be identified. This is because within a month, the 

minimum wage needs to vary across regions in order to capture the regional effects of 

an increase in the minimum wage.

Therefore, identification of the effect of the minimum wage separately from the 

effect of other macro variables on wages requires regional variation if no restriction on 

time is imposed. Many minimum wage variables with such a regional variation have 

been defined in the literature; the most used has been toughness and its alternative 

versions (toughness 50, toughness 25 and toughness 10). Other variables were also 

suggested: fraction, fraction real, spike and below, spike, multiples, and percentage, as 

defined in Section 2.3."̂ "̂  The idea here is to collect all these variables in a “menu” of 

minimum wage variables and to compare their estimates. This regional variation, which 

was missing in the models of Section 3.1, ensures identification of the minimum wage 

effect on wages. If the estimates are robust across (such different but related minimum 

wage variables), greater confidence can be placed in the results.

3.2.2 Over time

Once regional variation has been ensured, no restriction needs to be placed on the 

time dummies. The typical annual data model in the literature includes year and 

regional dummies to model time and regional fixed effects (Brown, 1999). The 

monthly analogue of this model would require month in place of the year dummies. 

The implicit assumption is that the variation in the “degree of impact measures” is 

independent of the variation in the time dummies. However, because the minimum 

wage in the sample period is systematically increased on a particular month (May in 

13/16 years), the variation on the “degree of impact measures” is also systematic. As a 

result, the (interaction of May and year) time dummies eliminate all the variation that

Also, Lee (1999) and Green and Arbasche (2001) suggested trimmed toughness; Deere et al. (1996) 
suggested costs o f  the increase on the firm’s side (Deere et al., 1996); and various authors suggested some 
variation o f  a wage gap measure (Lineman, 1982; Deere et al., 1996; Currie and Fallick, 1996).
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identifies the minimum wage coefficient because each dummy captures all that affects 

wages in May of each year -  including minimum wage increases (Burkhauser et al.,

2000) and the associated variation in the “degree of impact measures”. As a result, 

there would be no variation but noise left to identify the minimum wage effect 

(Burkhauser et al., 2000a). An alternative is to expect a relationship between both 

models. It is possible to show that the aggregated version of the month model is the 

typical year model found in the literature -  and therefore their parameters are related. 

Consider the following model for month data with year dummies (where the remaining 

variables were suppressed for simplicity):

y  m y ' ^ ^ m y  ( 2 )

where m indexes months, and y  indexes years. Now consider its aggregated version:

y m y - ^ Y j  ^  +  <̂ 84 ^"^4 +  . . .  + ^ 99^ 9 9 ^ ^ + — U
A m = l ^ ^  m=\ i  ^  m=\ ^ ^  /n = l ^  ^  m =\ ^ ^  m=l

m y

y ^ — a  +  b x y  +  + . . .  +  CggY99y + U y

Therefore, the above models should produce related parameters. In this sense, the 

month model with year dummies is no worse than the year model with year dummies. 

The month model could be seen as a parsimonious representation of the data. However, 

if on the one hand month dummies eliminate all the variation in the model, on the other 

hand, despite of the mathematical correspondence, year dummies alone are not 

(econometrically) sufficient to model time in a month model. An alternative is to 

include, in addition to year dummies, seasonal-month dummies to control for 

unobserved fixed effects across months, as in Burkhauser et al. (2000a). Burkhauser et 

al. (2000a) do not include year dummies as well because the minimum wage is typically 

increased yearly in the US; with only yearly increases, the variation in the minimum 

wage would be absorbed by the year dummies (Card and Krueger, 1995). Here, it is 

possible to include both (year and seasonal month dummies) because of the month-to- 

month variation in the minimum wage in most of the sample period in Brazil (see Graph 

2 and Table 1). Also, stabilization plan dummies are included to capture common macro
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shocks under each stabilization pian."̂  ̂ These time dummies, namely year, seasonal- 

month, and stabilization plan dummies attempt to separate out the effect of other 

regional macro variables from the effect of the minimum wage on wages.

An F test was implemented to test whether these time dummies capture the relevant 

month variation. Consider two versions of the month model: (1) restricted -  time is 

modelled by year, seasonal-month, stabilization plan, and structural break dummies; and

(2) unrestricted -  time is modelled by one dummy for each time period. Test F tests 

whether the restricted model is a good approximation of the fully saturated model: if 

most of the month variation is not being captured, the F test 'will fail the restricted 

model. Also, a more general Wald test (where the restricted is nested into the 

unrestricted model) is proposed to account for non-spherical disturbances. Both F and 

Wald tests rejected the restricted model; in the unrestricted model, the September 

dummies of each year were significant, even though a seasonal September dummy was 

included -  it was the same for the January, May and November dummies of most years. 

Also, dummies coinciding with the implementation of the stabilization plan were 

significant, even though stabilization plan dummies were included. A hybrid model 

might be a compromise, adding dummies for January, May, September and November 

as well as for the month of implementation of each stabilization plan to the restricted 

model. Despite these results the restricted version of the model is reported here, as the 

minimum wage coefficient is not fully identified in the fully saturated model. Notice 

the robustness of estimates to alternative specifications."^^

A similar procedure was used to test whether spike has variation over and above the 

time dummies to explain wages. Both F and Wald tests rejected the restricted model; 

various time dummies in the unrestricted model were significant. This is reassuring that 

the variation captured by spike -  further to that captured by the time dummies -  is due 

to the minimum wage.

Each had very particular rules (Abreu, 1992); macro shocks were similar within, and different across 
plans. In the Cruzado Plan, prices were frozen; in the Collor Plan, savings were confiscated for two 
years, etc. Additionally, a dummy was defined in October 1988, when the new Constitution shortened the 
working week (see Section 2.2)

As a robustness check, the above models were estimated (a) using INPC rather than the regional IPC as 
a deflator, (b) using regional IPCA rather than regional INPC as a deflator, (c) omitting past inflation, (d)
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3.2.3 Results

As discussed in Section 3.2, to ensure identification, the real minimum wage in 

Equations 1 ’ and 1’ ’ is replaced by the minimum wage variables discussed in Sections

2.3 and 3.2, namely, fraction, fraction real, spike and below, spike, multiples, and 

percentage (recall from Section 2.3.1 that fraction and percentage are variables already 

in differences). The minimum wage variable typically used in wage equations in the 

literature is the nominal minimum wage itself (Brown, 1999; Card and Krueger, 1995). 

Card and Krueger (1995) used fraction in their wage equations (see Sections 1.2 and

4.4). Graph 39 and Table 4 show weighted and White-corrected OLS (WLS) estimates, 

with and without controls, in levels and in differences, as in Section 3.1. The results are 

in line with the above estimates of the minimum wage coefficient (see Section 3.1) and 

with the compression effect discussed in Section 2.3. As before, the estimates are more 

robust and larger at lower percentiles. At higher percentiles, they are smaller and 

sometimes (for the specifications using spike and multiples as minimum wage 

variables) not significant and/or negative, suggesting no spillover effects on the top of 

the wage distribution.

The estimates show a very similar pattern whatever the minimum wage variable 

used. The fraction estimate, after the inclusion of controls, is 1.138 (0.807) for those in 

the 10‘̂  (30^) percentile of the wages distribution (see Panel B, column 3, of Table 4). 

In other words, an increase in the minimum wage sufficient to increase fraction by 1 

percentage point is associated with an increase in the wages of those in the 10̂*’ (30^) 

percentile of the wages distribution of 1.14% (0.81%). Card and Krueger (1995, p. 146) 

found estimates ranging from 0.18 to 0.30 when regressing the mean of log wages on 

fraction, here comparable with 0.52 (see Panel B, column 3, of Table 4). These figures 

are respectively 1.242 (0.882) for fraction real;"̂  ̂ 3.303 (0.660) for spike; 0.580 (0.141) 

for multiples; 1.713 (0.834) for spike and below; 2.552 (2.060) for percentage. 

Controlling for population and institutional factors affects only marginally the

omitting the stabilization plan dummies. The estimates are fairly robust to these changes in the 
specification.

Fraction real is interacted with a dummy for real minimum wage increases because the impact on 
wages o f  an increase might not be as severe as the impact o f  a decrease in the minimum wage (wages are 
sticky), i.e. an increase is expected to have a stronger effect on the wage distribution. However, the data 
did not show enough variation to reject the null hypothesis; the results for both fraction and fraction real 
do not differ qualitatively. The same holds for the employment and price models below.
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magnitude of the estimates, and does not affect their sign or significance. A preferred 

specification is not chosen; instead, the range of estimates produced across all 

specifications is expected to embrace the true coefficient.

In order to make these estimates comparable, the change in each one of the degree 

of impact measures given a 10% increase in the minimum wage was estimated. For 

example, a 10% increase in the nominal minimum wage increases fraction by 3.7 

percentage points and is associated with an increase in the wages of those in the 10^ 

(30^) percentile of 4.21% (2.99%).'^* The 3.7 “response factor” is the coefficient of the 

nominal minimum wage on a regression of fraction on the difference of the log of 

nominal minimum wage and controls (same controls as in the wage equation). Ideally, 

a structural model relating wages to fraction, and fraction with the nominal minimum 

wage should be specified, as discussed in Section 4.4. However, to concentrate on the 

main issues of interest here, the empirical above models for fraction were specified."^  ̂

Card and Krueger (1995, p. 142) interpret their fraction estimates in a similar manner.

In addition to regressing fraction on the nominal minimum wage -  because the 

nominal minimum wage does not vary across regions (see Section 3.2.1) -  log 

toughness, log toughness 50, log toughness 25 and log toughness 10, as defined in 

Section 2.3, were also used. Table 5 shows the interval that brackets the estimates, the 

average, the standard deviation and the mode across models; and Table 6 shows full 

estimates (for spike only). These are fairly robust estimates. This is not surprising -  as 

discussed in Section 2.3, the variation in the ratio is driven by the variation in the 

minimum wage, i.e. the minimum wage is tough. Under the assumption that minimum 

wage increases do not affect the average wages substantially, the variation in the ratio 

comes from the variation in the minimum wage. That is the implicit assumption for 

using the Kaitz index to access the minimum wage effect in the literature. Panel Al of 

Table 5 and Panel 1 of Table 6 show “response factor” estimates for all degree of 

impact variables; a 10% increase in the minimum wage increases fraction by 3.7

Multiply the raw estimates from Table 4 discussed in the previous paragraph, 1.14% (0.81%), by the 
“response factor” 3.7, to obtain 4.21% (2.99%).

A deterministic model gives the intuition. Consider the 3 equations model: y  = a^+b^x,
y  = Ü2 +b2Z , and z^a^+b-^x', then 6, = b̂ b̂ , V  0 • In non-deterministic models, the more

precise the estimates and the less endogeneity, the better 6, approximates bjb-̂ .
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percentage points, fraction real by 1.4, spike by 0.3, multiples by 0.4, spike and below 

by 1.8, and percentage by 0.5. These are very robust estimates.^®

Table 7 presents the interval that brackets the wage effect across models and degree 

of impact variables and the corresponding average estimate and standard deviation. A 

10% increase in the nominal minimum wage is associated with an increase in the wages 

of those in the 10̂  ̂ (30^) percentile of 0.23%-4.45% (0.06%-3.36%), and the average 

estimate across models and variables is 2.00% (1.26%). Tables 4 and 7 also show 

percentile ratios and standard deviation regressions estimates confirming this 

compression effect, in line with the above (see Sections 2.3 and 3.1).

The various pieces of evidence above are reassuring of the compression effect of 

the minimum wage on the wage distribution in Brazil. The estimates are remarkably 

robust to changes in the specification and to various alternative minimum wage 

variables. They are positive and larger at lower percentiles, compressing the wage 

distribution. An increase in the minimum wage affects those at the bottom of the 

distribution at least 5 times more than those at the top of the distribution. A 10% 

increase in the minimum wage is associated with a wage increase up to 4.45% (3.36%) 

for those in the 10̂  ̂ (30^) percentile at the most; it increases average wages by up to 

2.17% and median wages by 1.80%. Across specifications, spillover effects are 

typically significant but smaller beyond the median (except for the specifications using 

spike and multiples as minimum wage variables, when they are significant up to the 

25̂ "̂ -30* percentile).^' Other things equal, the minimum wage significantly increases 

the pay of low wage workers, but does not affect much the pay of high-paid workers, 

reducing wage inequality and poverty.

The above evidence on wage distribution compression effects is in line with theory 

and previous empirical evidence for Brazil and for other developed and developing

These tables show estimates using the controls from specifications for wage, employment and price 
models (see Sections 3.2, 4.2 and 5.2). They are all showed together in the same table to emphasize the 
robustness o f  the response from the degree o f  measure variables to the nominal minimum wage (and 
alternative toughness variables), regardless o f  the set o f  controls (which com e from wage, employment or 
price models). Tables 5 and 6 show that the models not in first difference (i.e. levels and twelfth 
difference) produce a few outliers. Because o f  that, the mode instead o f  the average was preferred.

When using the real minimum wage as the minimum wage variable (see Section 3.1), spillovers might 
artificially extend high up in the distribution (up to the 95**’ percentile) because price is deflating both, the 
real minimum wage and real wages, inducing a high correlation between the two. However, when the 
real minimum wage is replaced by other minimum wage variables, spillovers are more limited (see Table 
4).
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countries. First, as discussed in Section 1.1, theory predicts a positive effect of a 

binding minimum wage on other wages; it also predicts that the magnitude of these 

effects varies across the wages distribution -  just as the above evidence shows. Second, 

Neumark et al. (2003), Fajnzylber (2001), Corseuil and Morgado (2001) and Corseuil 

and Cameiro (2001), Soares (2002) found evidence of the compression effect for Brazil. 

A number of authors also found positive mean and median wage effects in Brazil, 

suggesting that spillovers extend high enough in the wage distribution to significantly 

affect the mean and median (Bacha, 1979; Wells and Drobny, 1982; Drobny and Wells, 

1983a; Camargo, 1984; Cacciamali et al., 1994; Velloso, 1988; Foguel, 1997; Barros 

and Lemos, 1998; Soares, 1998a and 1998b; Cameiro, 2000). Evidence of the 

compression effect was also documented for other developed and developing countries 

(Card and Krueger, 1995; Brown, 1999; Cameiro, 2002; Maloney and Mendez, 2003), 

as discussed in Section 1.1.

Although spillover effects of the minimum wage seem to be well established in the 

intemational literature, the evidence on the extent of this effect is mixed even when only 

more recent evidence is considered and even within the same country (see Section 1.1). 

For example, for the US, while Katz and Krueger (1992), Card and Krueger (1994 and 

1995) and Spriggs and Klein (1994) found evidence of small spillover effects dicing out 

fairly quickly higher up in the wage distribution; Dinardo et al. (1996), Teulings (1998) 

and Lee (1999) found evidence that the minimum wage accounts for much of the rise in 

dispersion in the bottom of the wage distribution. For the UK, while Dickens et al. 

(1999) and Machin et al. (2003) found evidence supporting a strong compression effect 

(e.g. Dickens et al., 1999 found significant spillover effects up to the 40^ percentile); 

Dickens and Manning (2002 and 2003) found evidence of only of a minimal impact on 

wage inequality and Dickens and Manning (2002) found evidence supporting a limited 

impact of the minimum wage on the wage distribution. Spillovers for Brazil were 

expected to extend relatively higher in the wage distribution because of the minimum 

wage indexer and numeraire roles (see Section 2.1). More generally, the compression 

effect is stronger and spillover effects extend higher up in the wage distribution for 

various countries in Latin America (Maloney and Mendez, 2003).
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3.3 WAGE EFFECTS ACROSS REGIONS

Although the notion that the minimum wage has a different impact across regions is 

intuitive and was long ago remarked by Stigler (1946), studies of the regional impact of 

the minimum wage have been surprisingly scarce in the literature. A national minimum 

wage -  most of the literature is available for the US, where until recently the minimum 

wage was national -  coupled with the availability of national time series data naturally 

motivated studies at a macro level (see Sections 1.2, 2.3 and 3.2.1). The advantage of 

such studies is to capture the macro effects of the minimum wage, which might be of 

interest for policy purposes if the decision to increase the minimum wage is made at a 

national level. However, although this methodology captures the minimum wage 

overall impact, i.e. captures transitions from employment to unemployment and vice 

versa (Zavodny, 2000), it fails to capture the minimum wage impact in specific regions 

or population groups (for example, workers moving from one region to another or from 

the formal to the informal sector are still counted as employed in macro level studies). 

The impact of a national minimum wage differs across regions depending on how 

binding the minimum wage is (Card and Krueger, 1995) and on the overall 

macroeconomic performance of each region (Williams, 1993). Wages, employment and 

price data presented in Section 2.4 suggest that the minimum wage effect across regions 

differs in Brazil.

The availability of microdata made significant improvements possible in the 

minimum wage literature, not only with studies at an individual level, but also at a 

regional level (Brown, 1999) (see Section 1.2). Further to establishing the distributional 

effects of the minimum wage in the aggregate, it is also important to access what these 

effects are across regions. The study of the regional effects of the minimum wage is 

important because it informs the policy debate on whether the minimum wage should 

differ across regions. Macedo (1981) and more recently Neri (1997a) and Neri et al. 

(1999) argue for regional minimum wages in Brazil; Williams (1993) argue the same 

for the US. In line with the original work of Castillo-Freemand and Freeman (1992), 

Neri et al. (1999) argue that a national minimum wage would only be appropriate in 

Brazil if migration was enough to re-equilibrate the regional labour markets after a 

minimum wage increase. The unemployment rate, size of the informal sector, wages, 

etc. across regions indicate persistent regional differences over time in Brazil (see
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Section 2.4), suggesting different structural production relations and segmented regional 

labour markets. They argue that if the minimum wage is good for wages, it can be even 

better if regional differences are accounted for. And if it is bad for employment, its 

adverse effects in poor regions can be minimized with the right minimum wage level -  

poorer regions can afford lower minimum wages.

So far, only the “national average” wage effects has been estimated, i.e. the 

estimates presented in Section 3.2 can be regarded as weighted averages of regional 

estimates. This section investigates the regional effects of the minimum wage on 

wages. The underlying hypothesis is that the minimum wage has a stronger effect on 

poorer regions, where it is more binding (Brown et al., 1982; Brown, 1999) (see 

Sections 1.2 and 2.4.2.1). Some authors exploited the regional impact (variation) of a 

national minimum wage to estimate the effect of the minimum wage on wages (Card, 

1992a; Card and Krueger, 1995; Lee, 1999; Dolado et al. 1996) -  say, for example, by 

defining minimum wage variables that vary across regions (see Sections 1.2, 3.3 and

4.4) -  but did not allow the minimum wage coefficient to differ across regions.

An intuitive and straightforward way to use the estimates from Section 3.2.3 to 

access the regional minimum wage effect is to estimate the response of the degree of 

impact measures to the nominal minimum wage (toughness) across regions, the regional 

“response factor”, as in Section 3.2.3. Panel Al of Table 5 shows “response factor” 

estimates for all degree of impact variables; a 10% increase in the nominal minimum 

wage increases fraction by 4.7 (2.2) percentage points in PE (SP), fraction real by 1.5 

(1.4), spike by 0.5 (0.2), multiples by 0.3 (0.6), spike and below by 2.0 (1.1), and 

percentage by 0.6 (0.3). As before, while Panel B of Table 5 shows the interval that 

brackets the estimates, the average, the standard deviation and the mode across models; 

Panels Al and B1 of Table 8 show full estimates (for spike only). These are again 

robust estimates.^^

Table 9 and Graph 40 present the wage effects estimates for PE and SP across 

models and degree of impact variables. The results are in line with the above; the 

estimates are more robust and larger at lower percentiles, and at higher percentiles, they 

are smaller and sometimes (for the specifications using spike and multiples as minimum

As before, Tables 5 and 8 show that the models not in first difference (i.e. levels and twelfth difference) 
produce a few outliers. Because o f  that, once again, the mode instead o f  the average was preferred.
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wage variables) not significant and/or negative, suggesting no spillover effects on the 

top of the wage distribution. Table 9 presents the interval that brackets the wage effect 

across models and degree of impact variables and the corresponding average estimate 

and standard deviation. It shows that while a 10% increase in the nominal minimum 

wage is associated with an increase in the wages of those in the 10̂  ̂ (30^ )̂ percentile of 

G.17%-5.65% (G.04%-4.27%) in PE, it is associated with an increase of G.35%-2.65% 

(G.G8%-2.GG%) in SP. The average estimate across models and variables is 2.43% 

(1.52%) in PE and 1.37% ( G.86%) in SP for the IG**’ (3G^) percentile. This is in line 

with Graph 22, discussed in Section 2.4.2.1, which plots wage distribution percentiles 

and shows that lower percentiles in poorer regions are more strongly correlated with the 

minimum wage. It is also in line with Graphs 18-21, also discussed in Section 2.4.2.1, 

which show a stronger compression effect on the earnings distribution of PE. Table 9 

also shows percentile ratios and standard deviation regressions estimates confirming this 

compression effect.

Comparing Tables 7 and 9, which summarize respectively the aggregate and the 

(regionally) disaggregate wage effects of a minimum wage increase on the wage 

distribution, it is clear that the compression effect is stronger (weaker) in PE (SP), a 

poor (rich) region, than in the aggregate. The minimum wage does compress the wage 

distribution in both regions; however, this effect is stronger in PE. Further to being 

larger at the bottom, they are significant at higher percentiles in PE. This suggests that 

spillover effects extend higher up in the distribution of PE but are restricted to the lower 

tail of the distribution of SP. In other words, the minimum wage redistributes in favour 

of the poorer more strongly in PE than in SP. Moreover, not only the low wage workers 

benefit more from the redistribution, but also a larger proportion of low paid workers is 

benefited in PE than in SP. Although there is no available empirical evidence of 

compression effect across regions in the Brazilian or intemational literature to compare 

the above results with,^^ they are in line with theory. As discussed in Sections 1.1, 1.2 

and 2.4.2.1, theory predicts a stronger effect on regions and/or population groups where

The only piece o f  evidence that relates to the compression effect across regions in Brazil is McIntyre 
(2002). As discussed in Section 1.1, he used individual level data for the 80s and 90s and regression 
analysis where the empirical equation was delivered by a Two-Sectors model to estimate the probability 
o f workers and firms moving from the formal to the informal sector. One o f  the pieces o f  evidence he 
reported is that the minimum wage contributed to increase (decrease) wage inequality at the bottom o f the
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the minimum wage is more binding, i.e. poorer regions (PE) -  just as the above 

evidence shows. It is noteworthy that a more binding minimum wage is usually 

associated with a larger spike and more widespread non-compliance in Brazil -  with the 

three features combining to reinforce the compression effect. (In Brazil, minimum 

wage increases affect not only the wages of those above but also of those below the 

minimum wage -  the so-called Lighthouse Effect discussed in Section 2.1. For 

example, the above PE estimates for lower percentiles, which are below the minimum 

wage, are large and significant.)

The proportion of workers below the minimum wage is substantially larger in PE 

because the initial level of wages there is substantially lower than the minimum wage. 

A national minimum wage is restrictive if it prevents wages being brought close to the 

value of the marginal product (Stigler, 1946). The minimum wage might be less of a 

restrictive policy if it accounts for specificities of regional labour markets. In other 

words, regional minimum wages might be a less restrictive policy. Ramos and Reis 

(1993), Amadeo et al. (1995) and Neri at al. (1999) argue that regional minimum wages 

allow for better adherence between the minimum wage and the initial level of wages.

As remarked in Section 2.4, the difficulties of administrating a national minimum 

wage in a country with such regional differences as Brazil are considerable. The impact 

of a minimum wage increase in each region determines the political support (the relative 

weight) of that region to the increase. The final increase is a regional weighted average. 

In that sense, the wage levels in PE might constrain the size of the increase that would 

make the minimum wage relevant in SP. Politicians might favour or oppose minimum 

wage increases depending on the overall macroeconomic performance in each region. 

Card and Krueger (1995, p. 134) argue, “Politicians from states in which an increase in 

the minimum wage is expected to have a strong effect on wages or employment 

opportunities might oppose the increase, whereas those from states in which the 

expected effect is smaller might support it.” The danger is that political propaganda -  

rather than an effective social policy -  might be the outcome of a national minimum 

wage increase debate (see Section 4.8.2).

distribution in poor (rich) regions in Brazil. However, this result allows for employment effects (see 
Section 4.7.1) and in the context o f  this Section, is counter-intuitive.
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3.4 WAGE EFFECTS OVER TIME

As discussed in Section 2.1, the macroeconomic policy in Brazil over the sample 

period has been aimed at stabilizing the inflation. Inflation has been a driving force 

determining other variables in the economy, in particular, the minimum wage. As 

discussed in Section 2.4.2.1, the real minimum wage eroded faster in the mid 80s and 

early 90s, periods of highest inflation. Graph 3 shows that the general negative trend 

can be decomposed into a negative and positive trend before and after July 1994, when 

inflation was stabilized. The remarkable saw-toothed pattern of the real minimum wage 

confirms the impact of inflation before July 1994; deep peaks and valleys are 

determined by the frequency and size of increases.

As discussed in Section 2.1, the indexer and numeraire roles played by the 

minimum wage were a phenomenon in reaction to the inflationary environment. In the 

presence of high inflation and distorted relative prices, rational agents took increases in 

the minimum wage as a signal for price and wage bargains -  even after law forbade its 

use as numeraire in 1987. Because of that, the effect of the minimum wage on wages 

over time might differ in high and low inflation periods. Freeman (1996) notices that 

the effect of a minimum wage increase on wages and prices depends on how the 

minimum wage fits in the labour relations system (Freeman, 1996). Therefore, it is 

important to access the distributional effects of the minimum wage in high and low 

inflation periods because firms and workers respond very differently to an increase 

depending on the level of the inflation.

Firms’ response depends on whether they perceive the increase as short or long 

lived (Foguel, 1997; Neri, 1997a), which in turn depends on inflation (see Sections 4.4 

and 5.7.1). On the one hand, if inflation is low and prices are constant, a minimum 

wage increase will increase the equilibrium real wage and push the equilibrium upwards 

along the labour demand curve, decreasing employment. This is because, if no 

accommodating monetary policy is put in place, firms perceive the increase as 

permanent and respond by reducing employment (see Section 4.6). On the other hand, 

if inflation is high, firms encounter little resistance to upward prices adjustment, as 

nominal stickiness is smaller the higher inflation becomes (Layard et al., 1991). Thus, 

if inflation is high and prices are not constant, a minimum wage increase will, as before, 

increase the real wage and push the equilibrium upwards along the labour demand
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curve; however, the subsequent increase in prices will push the real wage back to the 

initial equilibrium. Wages and prices go up and employment remains constant. This is 

because, if an accommodating monetary policy is put in place, firms perceive the 

increase as temporary, anticipating the wage-price spiral, and do not adjust employment 

to avoid adjustment costs (see Section 4.6). In other words, an accommodating 

monetary policy offsets the disemployment effect of the minimum wage (Cox and 

Oaxaca, 1981).

Workers’ response depends on the market power of workers above the minimum 

wage, which in turn depends on inflation (see Section 1.1). If inflation is high and 

workers have enough market power -  i.e., if the spillover effects of the minimum wage 

are large enough and extend far enough in the wage distribution -  they might restore the 

wage differentials that the minimum wage reduced, provoking a general wage- 

inflationary effect (Freeman, 1996; Gramlich, 1976). In the limit, if the increase is fully 

anticipated, the shift in the wage distribution is parallel (see Section 4.4).

Evidence supporting this is shown in Tables 10-12 and Graph 41 that present wage 

effects estimates for periods of high and low inflation using the models specified in 

Sections 3.1 and 3.2.3. The results are in line with the above; the estimates are more 

robust and larger at lower percentiles, and at higher percentiles, they are not only 

smaller but also sometimes not significant and/or negative. Table 10 presents the 

interval that brackets the wage effect across models and degree of impact variables and 

the corresponding average estimate and standard deviation. It shows that while a 10% 

increase in the nominal minimum wage is associated with an increase in the wages of 

those in the lÔ*’ (30^) percentile of 0.27%-4.56% (0.06%-3.51%) in high inflation 

periods, it is associated with an increase of 0.40%-3.46% (-1.27%-3.27%) in low 

inflation periods. The average estimate across models and variables is 1.89% (1.25%) 

in high inflation and 1.18% (0.72%) in low inflation periods for the 10̂ *’ (30‘*̂) 

percentile. This is in line with Graph 22, discussed in Section 2.4.2.1, that plots wage 

distribution percentiles and shows that lower percentiles in poorer regions and in high 

inflation periods are more strongly correlated with the minimum wage. It is also in line 

with Graphs 18-21, also discussed in Section 2.4.2.1 that show a stronger compression 

effect on the earnings distribution in poorer regions and in high inflation periods. Table
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10 also shows percentile ratios and standard deviation regressions confirming this 

compression effect.

As in Sections 3.2.3 and 3.3, the effect reported in Table 10 and Graph 41 was 

obtained by multiplying the full estimates reported in Tables 11 and 12 by the “response 

factor”, i.e. the estimate of the degree of impact measures response to the nominal 

minimum wage (toughness) under high and low inflation periods. Tables 5 and 8 show 

that a 10% increase in the nominal minimum wage increases fraction by 3.8 (3.0) 

percentage points in high (low) inflation periods, fraction real by 1.4 (2.7), spike by 0.3 

(0.2), multiples by 0.4 (1.4), spike and below by 1.2 (1.3), and percentage by 0.5 (0.2). 

As before, while Panel C of Table 5 shows the interval that bracket the estimates, the 

average, the standard deviation and the mode across models; Table 8 shows full 

estimates for spike. These are again robust estimates.^"^

Comparing Tables 7 and 10, which summarize respectively the full sample period 

and the high and low inflation sample periods wage effects of a minimum wage increase 

on the wage distribution, it is clear that the compression effect is stronger (weaker) in 

high (low) inflation periods, than in the aggregate. The minimum wage does compress 

the wage distribution both under high and low inflation, redistributing in favour of the 

poorer in both scenarios. However, this effect is stronger in high inflation periods, as 

expected, when spillover effects are larger. If this effect was restricted to the bottom of 

the distribution -  as it is in low inflation periods -  that would suggest that the minimum 

wage redistributes in favour of the poorer more strongly in high inflation. However, 

further to being larger at the bottom, spillovers are larger and extend higher up in the 

wage distribution in high inflation periods. This suggests that not only the low wage 

workers, but also other workers have their wages increased in high inflation periods. In 

the limit, if all workers have their wages increased by the same proportion (if the 

increase is fully anticipated), the shift in the wage distribution is parallel (there is no 

compression effect) and the redistributive impact of the increase is offset (see Sections 

1.1, 4.4 and 6.1). This is because, as discussed above, if inflation is high and workers 

have enough market power, they might restore the wage differentials that the minimum 

wage reduced, provoking a general wage-inflationary effect (Freeman, 1996; Gramlich,
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1976). Thus, the above results of larger (smaller) spillovers in high (low) inflation 

periods are in line with theory.

Although there is no available empirical evidence of compression effect in high and 

low inflation periods in the Brazilian or intemational literature to compare the above 

results with, different studies used different sample periods to estimate the compression 

effect in Brazil (see Section 1.1). Studies that use data for the 80s and 90s are 

comparable here with the full sample period estimates from Sections 3.1 and 3.2, 

whereas studies that use data for the late 90s are here comparable with the low inflation 

period sample estimates above. Thus, for example, while Fajnzylber (2001) used 80s 

and 90s data and found significant wage effects throughout the wage distribution; 

Neumark et al. (2003), Soares (2002), Corseuil and Morgado (2001) and Corseuil and 

Cameiro (2001) used data for the late 90s and found wage effects in the bottom but not 

in the top of the wage distribution (see Section 1.1). Incidentally, in comparing Tables 

7 and 10, it is clear that the full sample period results are dominated by the high 

inflation period results -  if the full sample estimates are regarded as weighted averages 

of high and low inflation period estimates, this is not surprising, as inflation was high in 

most of the sample period. Thus, although the full sample period wage effects here 

were not significant throughout the wage distribution (see Section 3.2) as in 

Fajnzylber’s (2001), they do extend relatively higher up in the distribution. In addition 

to wage spillover effects estimates, a number of authors also estimated mean and 

median wage effects using different sample periods in Brazil (see Section 1.1). For 

example, Cunha and Bonelli (1978), Bacha (1979) and Camargo (1984) found smaller 

mean and median wage effects using an earlier sample period (which do not include 

high inflation years); than Velloso (1988 and 1990), Lemos (1997) and Barros and 

Lemos (1998) using later sample periods (which include high inflation years).

Thus, as discussed in Sections 2.1 and 2.4.2.1, in low inflation periods the effect of 

the minimum wage is more restricted to the bottom of the distribution, in line with its 

use as a social policy; in high inflation periods its effect extends higher up in the 

distribution, in line with its indexer and numeraire roles. This result is of paramount 

importance. Stable inflation is a necessary condition for the minimum wage to be used

As before, Tables 5 and 8 show that the models not in first difference (i.e. levels and twelfth 
difference)produce a few outliers. Because o f  that once again the mode instead o f  the average was
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as social policy against inequality and poverty (Neri, 1997a). Under high inflation, 

minimum wage increases trigger a wage-price spiral that makes the increase -  as well as 

its antipoverty policy potential -  short lived. No doubt the best antipoverty policy is to 

lower inflation. However, while effective anti-inflation policies are not in place, 

increasing the minimum wage is immediate help for the poor -  which might be better 

than no help at all.

3.5 WAGE EFFECTS ACROSS SECTORS

3.5.1 Formal and Informal Sectors

Further to establishing the distributional effects of the minimum wage in the 

aggregate, it is also important to establish these effects in the formal, and especially in 

the informal sector. This is because the effects in the informal sector, where most of the 

poorer workers are, will give an indication of whether or not, and with what 

effectiveness, the minimum wage legislation reaches those who could benefit most from 

antipoverty and anti-inequality policies.

Assuming (a) no sorting by wages into formal and informal sectors (random 

assignment); and (b) full compliance with the same minimum wage law in both sectors; 

the wage distributions would look identical and the effects of the minimum wage on 

wages would be (statistically) the same in both sectors; i.e., the null P"" = P^ = PJ 

would not be rejected. Further assuming (c) the same labour demand elasticity in both 

sectors, the effects of the minimum wage on employment would be (statistically) the 

same in both sectors (see Section 4.7.1).

If any of these assumptions is relaxed, the effect of the minimum wage could differ 

across sectors. First, if individuals with particular characteristics sort themselves into 

one or another sector, as not all such characteristics are observed, correlation between 

the observables and unobservables could contaminate the coefficients with endogeneity 

bias. Even though the underlying coefficients could still be the same, the null

preferred.
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hypothesis of equal coefficients could be incorrectly rejected because of the bias.^  ̂

Second, even if there is no sorting, compliance with the law might only take place in the 

formal sector. Third, even in presence of no sorting and full compliance in both sectors, 

the employment response to the minimum wage might differ if the labour demand 

elasticities are relatively different across sectors (see Section 4.7.1).

As discussed in Section 2.4.2.2, the initial wage is lower and as a consequence the 

minimum wage cuts deeper into the informal sector wage distribution (see Graphs 25). 

However, Graphs 26 and 27 show that the spike is substantial and roughly about the 

same magnitude in both sectors. Non-compliance is observed as below minimum wage 

workers and on other aspects of the labour contract, such as social security taxes, paid 

holidays, health insurance, etc. (Amadeo et al., 1995; Amadeo and Camargo, 1997; 

Cox-Edwards, 1997). Both workers and firms are better off with that deal; workers take 

the same pay home (which they could not get in the formal sector) and firms pay less 

(overhead costs are around 100% of the wage in Brazil). On average over the sample 

period, spike is 10.31% (10.11%); on average over the year, spike is 13.80% (13.77%) 

in 1992 and 12.30% (4.55%) in 1984 in the formal (informal) sector.^^ The distinctive 

feature is that spike is located towards the centre of the distribution in the informal 

sector, while it is located at the bottom of the distribution in the formal sector. The 

presence of a spike in both sectors has also been shown by other authors for Brazil 

(Maloney and Mendez, 2003; Gonzaga et al., 1999; Foguel, 1997) and for other Latin 

America countries (Maloney and Mendez, 2003). Card and Krueger (1995) and Brown

(1999) also document a spike in the uncovered sector for the US.

Further to being binding in both sectors, the minimum wage compresses the 

earnings distribution in the two sectors, as suggested by Graphs 28 and 29 that show the 

Kernel earnings distribution for both sectors. As discussed in Section 2.4.2.2, the 

compression effect is strong in both sectors; it is at the bottom of the distribution in the 

formal sector and towards the centre of the distribution in the informal sector, because

An ingenious method to prevent this, where an excluded exogenous instrument is not crucial, is 
aggregation by cohort as in Meghir and Whitehouse (1996), Blundell, et al. (1998), Angrist (1991), 
Browning et al. (1985), Deaton (1985), and Attanazio and Browning (1985).

As noted in Section 2A.2.2, Neri et al. (1999) found a larger spike at the informal sector using PNAD  
(Household National Survey) in September 1996. The spike obtained between August and October o f  
1996 was larger for the informal sector using the PME as well, 8% (11%) for the formal (informal) sector, 
although spike varies greatly over the sample period.
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of the position of the spike in each distribution. This is also in line with Graph 25 that 

plots wage distribution percentiles and show that the minimum wage is more strongly 

correlated with lower percentiles of the formal sector and higher percentiles of the 

informal sector, as discussed in Section 2.4.2.2. Although all the above pieces of 

evidence are suggestive of compression effects in both sectors, this evidence needs to be 

formalized by regression models in the same fashion as above.

Tables 13-15 and Graph 42 show wage effects estimates for both sectors using the 

models specified in Sections 3.1 and 3.2.3. The results are in line with the above; the 

estimates are more robust and larger at lower percentiles, and at higher percentiles, they 

are not only smaller but also sometimes not significant and/or negative. Table 13 

presents the interval that brackets the wage effect across models and degree of impact 

variables and the corresponding average estimate and standard deviation. It shows that 

while a 10% increase in the nominal minimum wage is associated with an increase in 

the wages of those in the lO**' (30^) percentile of G.18%-5.12% (-G.08%-2.59%) in the 

formal sector, it is associated with an increase of G.16%-3.G2% (G.l l%-3.46%) in the 

informal sector. The average estimate across models and variables is 2.32% (G.89%) in 

the formal and 1.30% (1.44%) in the informal sector in the 10**̂ (30^) percentile. Table 

13 also shows percentile ratios and standard deviation regressions estimates confirming 

the compression effect. As in Section 3.2.3, the effect reported in Table 13 and Graph 

42 was obtained by multiplying the full estimates reported in Tables 14 and 15 by the 

“response factor”, i.e. the estimate of the degree of impact measures response to the 

nominal minimum wage (toughness).

Comparing Tables 7 and 13, which summarize respectively the full sample and the 

formal and informal sectors wage effects of a minimum wage increase on the wage 

distribution, it is clear that the compression effect extend lower (higher) in the wage 

distribution of the formal (informal) sector than in the full sample. The minimum wage 

compresses the wage distribution of both sectors, redistributing in favour of the poorer 

in both sectors. However, while the spillovers estimates are larger at the bottom of the 

distribution in the formal sector, they are larger and significant at higher percentiles in 

the informal sector. This is because the minimum wage cuts deeper into the informal 

sector wage distribution. And this is in line with the Kernel distribution evidence 

discussed above that suggests that the compression effect is at the bottom of the
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distribution in the formal sector and towards the centre of the distribution in the 

informal sector. This suggests that the minimum wage redistributes in favour of those 

in the very bottom of the distribution in the formal sector, and more widely in favour of 

those in the half bottom of the distribution in the informal sector. Because the initial 

level of wages is much lower in the informal than in the informal sector (the actual 

percentile where the minimum wage is changes over time, but while it is somewhere 

between the S**’ and 10̂  ̂ in the formal, it is somewhere between the IŜ *’ and the 30**’ in 

the informal sector wage distribution) this benefits a large proportion of poor workers in 

the informal sector.

The above evidence is in line with previous empirical evidence for Brazil and for 

other developing countries. For Brazil, Fajnzylber (2001) found significant wage 

effects throughout the wage distribution for both formal and informal sectors; Neumark 

et al. (2003) documented wage effects at the bottom of the formal sector wage 

distribution; Corseuil and Morgado (2001) and Corseuil and Cameiro (2001) found 

supporting evidence of compression effect using both full and formal sector sample 

(from which they seemed to want to infer conclusions about the informal sector wage 

effects, although they did not discuss results for that sector). In addition to estimating 

the wage effects throughout the distribution, other studies also reported evidence 

supportive of spillovers for both sectors in Brazil (Velloso, 1988 and 1990; Neri, 1997a; 

Foguel, 1997; Gonzaga et al. 1999 and 2001) (see Section 1.1). For example, larger 

mean and median informal wage effects, in line with the above results of spillovers 

extending higher up in the informal sector wage distribution, were documented (Neri, 

1997a; Foguel, 1997). Maloney and Mendez (2003) also report evidence supporting the 

compression effect in various Latin American countries, whereas Gindling and Terrell

(1995) report a decrease in wage inequality in the covered (read formal for that country) 

but not in the self-employed (read informal for that country) sector for Costa Rica (see 

Section 1.1).

Although the above evidence is in line with previous empirical evidence for Brazil 

and for other developing countries, it is not in line with theory. The standard Welch- 

Gramlich-Mincer Two Sector Model major prediction following a minimum wage 

increase is that the uncovered sector wages fall as a result of covered sector displaced
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workers moving into uncovered sector employment/^ It follows that, in the uncovered 

sector, a spike should not be observed in the wage distribution (Welch, 1976; Gramlich, 

1976; Mincer, 1976). This prediction does not hold for Brazil. A large spike is 

observed in the wages distribution of both sectors, as discussed above, also shown by 

other authors for Brazil (Maloney and Mendez, 2003; Gonzaga et al., 1999; Foguel, 

1997) and for other Latin America countries (Maloney and Mendez, 2003). Card and 

Krueger (1995) and Brown (1999) also document a spike in the uncovered sector wage 

distribution for the US. Consistent with the presence of a sizeable spike in both sectors, 

substantial spillover effects are also observed in both sectors, also shown by other 

authors for Brazil (Maloney and Mendez, 2003; Gonzaga et al., 1999; Foguel, 1997; 

Neri et al., 2001; Cameiro, 2000) and for other Latin America countries (Edwards and 

Cox-Edwards, 2002; Maloney and Mendez, 2003). As a result of the presence of spike 

and spillovers, the compression effect is strong in both sectors.

The predictions of the Two Sectors Model follow from the assumption of non

coverage. The Brazilian informal market suffers from non-compliance not non

coverage. That is the key difference between the US and Brazilian literatures on 

uncovered and informal sector minimum wage effects. Informal sector wages and 

employment need not respond to an increase in the minimum wage in the same way 

uncovered sector wages and employment respond. Maloney and Mendez (2003) 

question the validity of the standard Two Sector Model to explain the formal and 

informal sector in Latin America. Barros et al. (1997a) discuss both the Cloistering 

Effect and Lighthouse Effect and conclude that the second dominates the first in Brazil. 

The first one predicts negative effects on wages below the minimum, within the 

standard Welch-Gramlich-Mincer Two Sector Model, whereas the second one predicts 

positive effects on wages, even on those below the minimum wage. Mincer (1976) 

notes that the prediction of falling uncovered sector wages is not robust to alternative 

assumptions on sectoral choice and unemployment. Card and Krueger (1995) show that 

the uncovered sector wages rise (and employment falls) if the covered sector labour 

demand curve is relatively inelastic. Edwards and Lustig (1997) argue that the Harris-

Below minimum wage workers might become employed in the uncovered sector, become unemployed, 
or leave the labour force, depending on the uncovered sector wage level and unemployment benefits. 
Other references for dualistic models are the original article o f  Harris and Todaro (1970) and, the more
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Todaro prediction of fall in uncovered sector wages depends on various elasticities, in 

particular on the labor demand elasticity. The labour demand curve for the industry 

(mainly formal sector firms) in Brazil is fairly inelastic (Barros et al., 2001).^*

The compression effect in the informal sector in Brazil is the novelty here. Despite 

the poorer being over-represented in the informal sector -  where law is not complied 

with -  they are not out of the reach of the minimum wage legislation. Even those below 

the minimum wage in the informal sector benefit from minimum wage increases. 

Spillover effects are substantial and robust even at the lowest percentiles of the informal 

sector wage distribution -  below the minimum wage -  where most of the low paid 

work. In other words, the minimum wage is effective in the informal sector (Reis, 

1989; Neri, 1997a; Neri et al., 1999; Cameiro, 2000) -  both above and below the 

minimum wage. Camargo (1989) argues that a policy such as this is more effective to 

reduce poverty than policies that attempt to incorporate informal sector workers into the 

formal sector, which might generate higher unemployment (see Section 4.7.1).^^ The 

problem would not be the existence of an informal sector per se, which is a trend in 

developed countries, but rather the association between informality and poverty. 

Furthermore, the informal sector, as a way of avoiding the inefficiencies of labour 

market regulation (Soto, 1989; Loayza, 1997; Maloney, 1999), is large and growing in 

Brazil as a result of successive stabilization plans (Fox and Morley, 1989). The excess 

of regulations increase non-compliance, and non-compliance increases the de facto size 

of the informal sector (Ashenfelter and Smith, 1979). McIntyre (2002) reported 

evidence suggesting that the minimum wage increases the size of the informal sector. 

Because of that, the informal sector plays an increasingly important role in wage 

determination in Brazil (Cameiro and Henley, 1998). This is particularly relevant in 

poorer regions, where a large proportion of those below the minimum wage are 

(Macedo and Garcia, 1978; Amadeo et al., 1995; Neri, 1997a) (see Panel IV of Table 3). 

Regionalizing the minimum wage, to the extent that it accounts for regional labour 

markets specificities, might reduce informality.

recent article by Agenor and Aizenman (1999) that assumes a labour market segmented by nominal wage 
rigidities such as the minimum wage.

N o estimates o f  the informal sector labour demand elasticity are available in the literature for Brazil.
A lso see Cameiro and Henley (2001) who argue that informal sector employment might be a desirable 

form o f  labour market status in many Latin America countries, rather than a consequence o f  structural 
segmentation or cyclical displacement.

123



3.5.2 Private and Public Sectors

The wages and employment effects predicted by the neoclassical model rely on a 

profit maximizing firm, not on a Government employer that can cover the higher wage 

bill by raising taxes, reducing expenditure, or simply printing money, as in Brazil (see 

Section 2.1). This is not to claim there will be no adverse employment effect in the 

public sector (see Section 4.7.2). Even though they are not predicted by a specific 

theory, Hamermesh (1993) notes that institutional differences in developing countries 

do not require changes in the basic theory of labour demand. However, because 

evidence regarding the private sector need not carry over to the public sector, the same 

sort of robustness check for the formal and informal sectors in Section 3.5.1 is 

performed for the private and public sectors. Investigating the effect of the minimum 

wage on the distribution of wages of the public sector is particularly relevant if 

minimum wage workers overpopulate that sector, as in Brazil (see Section 2.4.2.3). 

This is because the Government will account for the impact of the increase on the public 

deficit. As discussed in Section 2.1, this impact has often been the criterion for the 

affordable increase.

As discussed in Section 2.4.2.3, the initial wage is lower and as a consequence the 

minimum wage cuts deeper into the private sector wage distribution (see Graph 32). 

Graphs 33 and 34 show that the spike is substantial in both sectors, but larger in the 

private sector. On average over the sample period, spike is 11% (6.5%); on average 

over the year, spike is 15% (10%) in 1992 and is 10% (8%) in 1984 in the private 

(public) sector. Further to being binding in both sectors, the minimum wage 

compresses the earnings distribution in the two sectors, as suggested by Graphs 35 and 

36 that show the Kernel earnings distribution for both sectors. As discussed in Section 

2.4.2.3, the compression effect is strong in both sectors; but in line with a more binding 

minimum wage and a larger spike in the private sector, it is stronger in that sector. This 

is also in line with Graph 32 that plots wage distribution percentiles and show that the 

minimum wage is more strongly correlated with lower percentiles of the private sector, 

as discussed in Section 2.4.2.3. Although all the above pieces of evidence are 

suggestive of compression effects in both sectors, this evidence needs to be formalized 

by regression models in the same fashion as above.
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Tables 16-18 and Graph 43 show wage effects estimates for both sectors using the 

models specified in Sections 3.1 and 3.2,3. The results are in line with the above; the 

estimates are more robust and larger at lower percentiles, and at higher percentiles, they 

are not only smaller but also sometimes not significant and/or negative. Table 16 

presents the interval that brackets the wage effect across models and degree of impact 

variables and the corresponding average estimate and standard deviation. It shows that 

while a 10% increase in the nominal minimum wage is associated with an increase in 

the wages of those in the lO**’ (30**̂ ) percentile of G.17%-4.54% (G.06%-3.94%) in the 

private sector, it is associated with an increase of G.G3%-3.85% (-G.22%-1.59%) in the 

public sector. The average estimate across models and variables is 2.09% (1.61%) in 

the private and 1.56% (0.47%) in the public sector in the 10**’ (30**’) percentile. Table 16 

also shows percentile ratios and standard deviation regressions estimates confirming the 

compression effect. As in Section 3.2.3, the effect reported in Table 16 and Graph 43 

was obtained by multiplying the full estimates reported in Tables 17 and 18 by the 

“response factor”, i.e. the estimate of the degree of impact measures response to the 

nominal minimum wage (toughness).

Comparing Tables 7 and 16, which summarize respectively the full sample and the 

private and public sectors wage effects of a minimum wage increase on the wage 

distribution, it is clear that the compression effect extend higher (lower) in the wage 

distribution of the private (public) sector than in the full sample. The minimum wage 

compresses the wage distribution of both sectors, redistributing in favour of the poorer 

in both sectors. Because the minimum wage cuts deeper into the private sector wage 

distribution, spillover effects are larger there. This in line with the Kernel distribution 

evidence discussed above that suggests that the compression effect is stronger in the 

private sector. This suggests that the minimum wage redistributes more strongly in 

favour of the poorer in the private sector.

There is neither available empirical evidence of compression effect in private and 

public sectors in the Brazilian or international literature to compare the above results 

with, nor a specific theory that predicts such effects, as remarked above. However, the 

results are intuitive, and in a way, can be argued to be loosely in line with theory. This 

is because theory predicts a stronger effect on population groups where the minimum

125



wage is more binding. In that sense, stronger compression effects in the private than in 

the public sector is in line with theory.

Just as it has been argued that poorer regions might oppose a larger increase 

because of potentially more adverse employment effects resulting from a more binding 

minimum wage in those regions (see Section 3.3), there has been a verbal tradition in 

Brazil to hypothesize that the minimum wage is not increased to a level that the market 

could tolerate because of the potentially adverse effect on the public deficit of poorer 

regions (see Section 2.1). Notice the proportion of below minimum wage workers 

working in the public sector in Graph 34 and Table 3 (between 12% and 21% in PE, and 

between 9% and 13% in the aggregate), where supposedly there should be full 

compliance with the law. This proportion is larger in PE, suggesting that regionalizing 

the minimum wage might make it affordable in the poorest small towns in poorer 

regions. This also suggests that a public and private sector minimum wage might be 

less of a restrictive policy. As discussed in Section 2.1, the impact of the minimum 

wage on the public deficit has often been the criterion for the affordable increase. 

Recent attempts have been made to model this in Brazil. The role of the Government 

has been accounted for, extending efficiency wage bargaining models such as the one 

proposed by MacDonald and Solow (1981). The idea is to introduce the Government as 

an additional player to firms and unions/workers. The Government loss function would 

depend on the minimum wage because the Government tries to minimize pensions, 

benefits and its own wage bill, as well as, in the case of Brazil, to control the wage-price 

spiral triggered by minimum wage increases (Gonzaga and Scandiuzzi, 1995; Cameiro 

and Faria, 1998) (see Section 2.1). If the Government were further assumed to be 

concerned with the distributive impact of the increase, its loss function would also 

depend on private sector wages. Moreover, if the Government were further assumed to 

be concerned with the employment impact of the increase, its loss function would also 

depend on the GDP gap.
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3.6 SUMMARY

The effect of the minimum wage on the wage distribution was here exhaustively 

measured using a variety of specifications, minimum wage variables and robustness 

checks. Initially, the mean, median, various percentiles, their ratios, and the variance of 

the wage distribution were modelled as a function of the minimum wage. Then such 

models were re-specified using various alternative minimum wage variables defined to 

capture differently the effect of the minimum wage on the wage distribution: at, below 

and above the minimum wage, as well as across the distribution. Spike measures this 

effect on those workers at the minimum wage; spike and below on those at and below; 

multiples on those above; fraction on those between the old and the new minimum 

wage; and percentage on those across the wage distribution. It is therefore very 

reassuring that such a variety of specifications and variables produce robust results -  

including those for the minimum wage itself. All the above pieces of evidence, together 

with the evidence from Section 2.4, consistently suggest that the minimum wage 

compress the wage distribution.

The various pieces of evidence above are reassuring of the compression effect of 

the minimum wage on the wage distribution in Brazil. This result was here shown to be 

remarkably robust to changes in the specification and to various alternative minimum 

wage variables. The wage effects estimates are positive and larger at lower percentiles, 

compressing the wage distribution. An increase in the minimum wage affects those at 

the bottom of the distribution at least 5 times more than those at the top of the 

distribution. A 10% increase in the minimum wage is associated with a wage increase 

up to 4.45% (3.36%) for those in the 10*̂  (30^) percentile at the most; it increases 

average wages by up to 2.17% and median wages by 1.80%. Across specifications, 

spillover effects are typically significant but smaller beyond the median (except for the 

specifications using spike and multiples as minimum wage variables, when they are 

significant up to the 25̂ '’-30̂  ̂ percentile) (see sections 3.1 and 3.2.3), Other things 

equal, the minimum wage significantly increases the pay of low wage workers, but does 

not affect the pay of high-paid workers much, reducing wage inequality and poverty.

Although spillover effects of the minimum wage seem to be well established in the 

international literature, the evidence on the extent of this effect is mixed even when only 

more recent evidence is considered and even within the same country (see Section 1.1).
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While some authors found evidence supporting large spillover effects extending 

relatively high up in the wage distribution (e.g. Dickens et al. (1999) found significant 

spillover effects up to the 40^ percentile), others found evidence supporting small and 

limited spillover effects (e.g. Card and Krueger (1995) found tiny spillover effects for a 

low wage sector) (see Sections 1.1 and 3.2.3), although Brown (1999) concludes that 

the overall reading is that spillovers are sm all.S p illovers  for Brazil were expected to 

extend relatively higher in the wage distribution because of the minimum wage indexer 

and “numeraire” roles (see Section 2.1). More generally, the compression effect is 

stronger and spillover effects extend higher up in the wage distribution for various 

countries in Latin America (Maloney and Mendez, 2003).

The above evidence on wage distribution compression effects is in line with theory 

and previous empirical evidence for Brazil and for other developed and developing 

countries. First, it is in line with theory, which predicts that the effect of a binding 

minimum wage on other wages is positive and larger at lower percentiles of the wage 

distribution (see Section 1.1). Second, it is also in line with previous empirical evidence 

for Brazil (Cameiro, 2002; Corseuil and Morgado, 2001; Fajnzylber, 2001) and for 

other developed (Gramlich, 1976; Grossman, 1983; Card and Krueger, 1995; Dinardo et 

al. 1996; Brown, 1999) and developing countries (El-Hamidi and Terrell, 2001; 

Maloney and Nunes, 2003) (see Sections 1.1 and 3.2.3).

In line with evidence from Section 2.4.2, a stronger compression effect is observed 

in poorer regions, in periods of high inflation, and in the private sector. The 

compression effect is strong in both the formal and informal sectors; it is at the bottom 

of the distribution in the formal sector and towards the centre of the distribution in the 

informal sector.

^  Authors such as Lee (1999) found large compression effects, which might happen even if spillover 
effects are small, provided that the proportion o f  workers at and/or below the minimum wage is large. 
The further away, below minimum wage workers are from the minimum wage, i.e., the more binding the 
minimum wage, the larger the compression effect.
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CHAPTER 4 -  EMPLOYMENT EFFECTS

As discussed in Section 1.2, having established the expected effect on the wages 

distribution, the minimum wage policy potential lies on its effect on employment. The 

aim is to change the shape of the wages distribution but not to destroy jobs. There is 

currently not much consensus on the direction of the employment effects in the 

literature (Card and Krueger, 1995; Brown, 1999). Results consistent with the standard 

model prediction of a negative employment effect conflict with results that challenge 

such a prediction in a controversial recent debate in the literature. While there is yet no 

consensus, small employment effects, clustered around zero, are becoming prevalent in 

the literature (Freeman, 1994 and 1996; Brown, 1999). In studies for Brazil, in line 

with the international empirical literature, an increase in the minimum wage does not 

always have a significant effect on employment and it is not always negative, despite 

sizeable wage effects (Cameiro, 2002; Corseuil and Servo, 2002). As in the wage 

effects, this literature uses national aggregate data to estimate employment effects 

imposing restrictions on the effect of other macro variables on employment (restrictions 

on time modelling), i.e. relying on the so-called ad hoc identification.

The employment effects estimates available in the literature need to be proved 

robust to further identification strategies. Non-negative employment effects may be 

consistent estimates of a tmly non-negative effect; or may be upward biased estimates 

of a negative effect due to lack of identification. The employment effects of the 

minimum wage are estimated here for Brazil. A number of conceptual and

identification questions are discussed as tentative explanations of the non-negative 

employment effects found both in the Brazilian and international literature. For 

example:

(1) As in the wage models, because a national minimum wage cannot explain variation 

in employment across regions (Brown et al., 1982; Card and Krueger, 1995), 

identification of the effect of the minimum wage separately from the effect of other 

variables on employment requires regional variation if no restriction on time modelling 

is imposed. Many minimum wage variables with regional variation have been
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suggested in the literature, as discussed in Section 2.3. Such a variety of variables 

makes it difficult to compare estimates across studies. Employment models using these 

various minimum wage variables are here estimated and their estimates are compared, 

which provides a benchmark in the literature. Furthermore, this comparative analysis 

motivates the use of “spike” as a minimum wage variable, which is argued here to be 

superior to the commonly used “Kaitz index” and “fraction affected”.

(2) The minimum wage variable and employment might be simultaneously determined. 

Identification of the effect of the minimum wage separately from the effect of 

unobserved variables on employment requires consistent estimation if such endogeneity 

bias is to be corrected for. Put differently, rather than capturing a descriptive 

relationship -  which asks: if a person is taken at random from the population, what is 

his/her expected hours of work, given the level of the minimum wage? -  the 

instrumented model captures a behavioural relationship -  which asks: if the same

person is taken from the population, knowing which region he/she comes from (i.e., 

controlling for observed and unobserved regional effects), and the minimum wage is 

increased by 1%, by how much would his/her hours of work be expected to 

increase/decrease? A number of political variables -  not previously suggested in the 

literature -  is suggested here as excluded exogenous instruments to control for the 

endogeneity of the minimum wage variable.

(3) As in the wage models, identification of the effect of the minimum wage separately 

from the effect of unobserved regional macro fixed effects on employment requires 

modelling fixed effects. Panel data techniques, scarcely used in the literature, account 

for this here.

(4) An employment decomposition that separately estimates the effect of the minimum 

wage on hours worked and on the number of jobs is formalized here. If the first is 

positive and the second is negative, this could be an explanation of non-negative (total) 

employment effects. This decomposition has not been previously formalized in the 

literature.

(5) The employment effect is allowed to vary across regions. Employment effects could 

be camouflaged in an aggregated study that assumes the same minimum wage 

coefficient, but it could show through when the coefficient is allowed to differ across 

regions. Again, this could be an explanation of non-negative (aggregate) employment
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effects. Although the notion that the minimum wage has a different impact across 

regions is intuitive (Stigler, 1946), studies of the regional impact of the minimum wage 

are scarce in the literature.

(6) The employment effect is estimated in high and low inflation periods. Firms’ 

response depends on whether they perceive the increase as short or long lived (Foguel, 

1997; Neri, 1997a), which in turn depends on inflation. If firms perceive the increase as 

permanent, they respond by reducing employment; while if they perceive it as 

temporary, they respond by not adjusting employment to avoid adjustment costs. If 

employment effects are negative in low inflation periods, and zero or positive in high 

inflation periods, this could be an explanation of non-negative (overall) employment 

effects -  at least for countries exposed to high inflation, like Brazil. Studies of the 

effect of the minimum wage in high and low inflation periods are inexistent in the 

literature.

(7) Robustness checks accounting for sorting into the informal and public sectors, 

scarce in the literature, are here performed. Once again, if formal sector employment 

effects are negative and informal sector positive, this could be an explanation of non

negative (net) employment effects.

4.1 DECOMPOSITION

Employment can be adjusted in two margins following a minimum wage increase: 

the number of posts of jobs and the number of hours of work. Thus, the total effect of a 

change in the minimum wage on employment can be decomposed into hours and jobs 

effect. If the first is positive and the second is negative, this could be an explanation of 

non-negative (total) employment effects. This might offer an explanation for the 

clustered-around-zero employment effect found in the literature. Although this issue 

has not received much attention in the literature (Barzel, 1973; Gramlich, 1976; 

Linneman, 1982; Brown et al., 1982; Brown, 1999), more recent research (Michl, 2000; 

Zavodny, 2000; Card and Krueger, 2000; Neumark and Wascher, 2000) suggests that
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non-negative effects on jobs are a sub-product of adjustments in hours.^^ Zavodny

(2000) and Machin et al. (2003) estimate job and hours effects, but do not formalize it 

as a decomposition.^^ Further to the empirical motivation, studying the hours and jobs 

effect is in itself an interesting question conceptually linked to firm profit maximization.

Let average hours in the population (T ) be equal to the product of average hours 

for those working { H )  and the employment rate {E)\

r  = (3)
N N

where and N  are sample sizes of the employed and labour force and hour is hours 

worked.

As noted by Brown et al. (1982, p. 497), “to measure the employment effect of the 

minimum wage, the ratio of employment to population is used most often as the 

dependent variable”.̂  ̂ However, the above decomposition suggests not only E , but 

also T and H  as dependent variables; as a result, three specifications for the 

employment equation naturally arise (see Section 4.1). If a log-log or semi-log 

functional form is assumed, as is usual in the literature (Brown, 1999) and the set of 

regressors is the same, the additivity property of OLS holds and the estimate in the 

T model equals the sum of estimates in the H  and E models, i.e. Pj = PI

This is equivalent to re-writing Equation (3) as a function of the minimum wage, 

T{mw) = H {m w )E {m w ), differentiating with respect to the minimum wage and

Some prefer to measure employment changes in Full Time Equivalent Employment (FTE). However, 
notice that the same 4 hours reduction that simply means transition to part-time employment, actually 
means transition to unemployment for a full and a part time worker respectively. This is captured by the 
above decomposition, but not by the FTE. Furthermore, as argued by Brown (1999), the actual wage rate 
is different for full and part time workers. Because o f  that, FTE might not be a conceptually clean 
employment measure.

Zavodny (2000) tries to explain adjustments in both margins within a neoclassical framework. She 
argues, on the firm side, that it may be easier to change hours than employment, particularly in the short 
run; and on the worker side, that they might want to work fewer hours at a now higher wage. She also 
argues that minimum wage increases might reduce the probability o f  becoming, rather than the 
probability o f  remaining, employed. Notice that in Brazil workers are hired for a fixed working day, and 
extra hours are legally more costly (allow for illegal exploitation). Having said that, the remaining 
workers are the most productive ones, who are maybe worth the higher cost.

All three variables are used in the literature and their respective minimum wage estimates, although not 
directly comparable, are often compared (see Section 1.2).
^  Thus, this property holds for the static but not for the dynamic models discussed in Section 4.2, where 
the regressors are not the same.
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mw
multiplying through by , the total employment elasticity is

H E

1 i 1 1 • 1 1 -i- d f  mw dH ^m w  ^  WWequal to the hours plus job elasticities: ----------- = ------- e -= -+ ~ -----^
dmw HE dmw HE omw H E  

ÔT mw dH  ^ dE mw 6"̂  = + 6"̂  . That is Pt ^  Ph + PI coincides
dmw T dmw H  dmw E

with Sj - s h  + s i .e  6 5

4.2 MODEL SPECIFICATION

The following base model is estimated for each of the three specifications in 

Section 4.1:

log employment^, =a^ + P^ log rMW,., inf lation,^_  ̂ + / /  + / /  + (4)

where employment,., is taken in turn to mean E , T or H  \ rMW,., is real hourly 

minimum wage;^^ inf lation,.,_  ̂ is past inflation; / /  and f,^ are regional and time fixed

Because the sample size is large enough, Pt = Ph ' P̂e is assumed to converge to the true population 
averages, ensuring a consistent estimator. Any potential sampling errors in the average are too small in 
relation to sampling errors in the econometric models to be a matter o f  concern, and no correction needs 
to be done.
^  As discussed in Section 3.1, the definition o f  the minimum wage in hourly or monthly terms plays a 
crucial role when estimating the minimum wage employment effect using the hourly minimum wage and 
the hours and Jobs decomposition discussed in Section 4.1. That is because firms can adjust employment 
in two margins following a minimum wage increase: the number o f  posts o f  Jobs and the number o f  hours 
o f  work. For example, if  the monthly minimum wage goes up, but firms force workers to work enough 
extra unpaid hours, the hourly minimum wage is constant. This is as if  there was a rise in the marginal 
productivity o f  labour (which here happens through exploitation) enough to compensate the minimum 
wage increase. As a result, it is possible to find negative employment effects using the monthly minimum 
wage, but to find no employment effects using the hourly minimum wage. In the first scenario, the real 
monthly minimum wage is increased, workers work the same number o f  hours as before the increase, and 
therefore the real hourly minimum wage is also increased -  as a result, the hours effect is nil, the Jobs 
effect is negative and the total employment effect is negative. In the second scenario, the real monthly 
minimum wage increases, but workers are forced to work enough extra unpaid hours such that the real 
hourly minimum wage is constant -  as a result, the hours effect is positive, the Jobs effect is nil and the 
total employment effect is nil. Thus, in addition to making the results consistent with theory and 
comparable with the existing empirical literature, the hourly definition o f  the minimum wage can capture 
the true minimum wage effect, while the monthly definition might mask the results. In sum, the choice o f  
hourly variable definitions is here Justified on intuitive and theoretical grounds.

As discussed in Section 3.1, it can be argued that using variable definitions in hourly terms in models 
that represent a labour market that operates on a monthly basis introduces unnecessary measurement error 
that contaminates the estimates (see Sections 2.1, 2.2 and 2.3). However, the correlation between the
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effects; and is the error term for region r in time f ; r = l,...,6, and / = 1,...,214 

(asymptotics are on t).

As discussed in Section 3.1, the standard neoclassical model underlies the above 

empirical equation. Assume perfect competition on the input and output markets, and a 

production function Y depending on skilled and unskilled labour and capital, with input 

and output prices W, MW, r, and p. Maximization of profits at the (representative) firm 

level delivers the aggregate demand function for (skilled or unskilled) labour, 

L^=L(p,W,MW,r). This is the theoretical ground for modelling employment as a 

function of the real minimum wage and inflation. First, as this function is homogeneous 

of degree zero, all variables can be normalized by either p  or W, which is the reasoning 

for using real minimum wage or Kaitz index as the minimum wage variable in empirical 

employment equations in the literature (Card and Krueger, 1995).^^ If all variables are 

normalized by p, prices no longer belong in the equation and the remaining variables are 

expressed in real terms.

Second, the real interest rate can be written as the nominal interest rate minus 

inflation, i.e. \n^lation^^ nominal interest rate does not vary across

monthly and the hourly definitions o f  each variable is high, and measurement error is not thought to be 
severe (see Sections 2.1, 2.2 and 2.3).

Not only Kaitz index, here called toughness (see Section 2.3), but also other degree o f  impact measures 
are used as minimum wage variables (see Sections 3.2.1 and 4.3). As discussed in Section 1.2, it can be 
argued that employment equations using toughness control for other wages, whereas those using degree 
o f  impact measures do not. As a result, estimates from equations using toughness and degree o f  impact 
measures would not be comparable because they are respectively estimates from labour demand and 
reduced form equations. Despite these concerns, such estimates (from labour demand and reduced form 
equations) have been extensively compared in the literature without much reservation. Two main 
arguments could make such comparisons sensible.

First, if  wages do not change much, controlling for wages is not crucial, as they cancel out in the 
model in differences; residual differences would be controlled for by population groups controls and 
regional and time fixed effects. This is the implicit assumption in the US literature where spillover 
effects are small. In Brazil, where spillover effects are large, toughness estimates might be larger (see 
Section 5.3). Nevertheless, the results were fairly robust across data filters (levels and differences), 
across minimum wage variables (toughness and degree o f  impact measures), and also to controlling for 
other (average) wages in the specifications using degree o f  impact measures. (The toughness estimates 
were slightly larger after the original estimates were calibrated by the response factor to represent a 10% 
increase in the minimum wage (see Sections 3.2.3 and 4.3)). The results are also robust when reduced 
form equations were estimated below, where other wages have been substituted out, i.e where 
predetermined or exogenous variables (controls) account for the effect o f  other wages.

Second, what theory suggests is a relative wage measure (see Section 4.4). Just as toughness relates 
the minimum wage to the (average o f  the) wage distribution, so does spike (and other degree o f  impact 
measures). To the extent that they are both measures o f  the bite o f  the minimum wage, spike is just as 
good as any other empirical variable (Dickens at al., 1999; Williams, 1993). In that sense, spike, just as 
toughness, accounts for the effect o f  other wages (relative to the minimum wage) on employment.
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regions, the variation in the real interest rate at every point in time is completely driven 

by the variation in inflation. In other words, the relevant variation contained in the real 

interest rate comes from variation in inflation only. Because of that, inflation enters the 

above employment equation in place of the real interest rate, and the effect of the 

nominal interest rate on employment is captured by the time dummies. The main 

motivation for doing this is that in an economic environment such as the one in Brazil 

over the last 30 years, where the macroeconomic policy was primarily in the form of 

stabilization policies, inflation is the variable that best captures the uncertainties that 

affect firm’s investment decisions. Inflation is the single most important determinant of 

investment. It is a driving force to other macroeconomic variables, in particular, to the 

real interest rate and thus to investment and to employment. Because of that, while the 

time dummies model the effect of other macro variables on employment in the above 

empirical equation, inflation is a macro variable explicitly included in the equation to 

model the direct effect of inflation on employment. A final motivation to using 

inflation in place of real interest rate in the above empirical equation is that regional real 

interest rate series are not available for the entire sample period, and even for the period 

they are, regional inflation series are more reliable.

Notice that past inflation is used in place of inflation in the above empirical 

equation. This is because decisions about investment are decisions for the future. The 

present capital stock was largely planned and decided upon in previous periods -  in 

other words, the present capital stock is a function of past planned investment, which is 

a function of expected inflation, which is a function of past inflation. Furthermore, 

divergence between what was planned and what is realized cause adjustment costs, 

which are captured by dynamics (lagged inflation). Incidentally, past inflation captures 

the portion of the minimum wage increase that merely compensates for past inflation, 

ensuring identification of the real minimum wage coefficient. This is important because 

if inflation is omitted from the empirical equation, the real minimum wage coefficient 

might capture the effect of inflation on employment. Using past inflation also helps to

Naturally the regional real interest rate series can be constructed from the series o f  nominal interest rate 
and real inflation series. However the marginal benefits o f  utilizing such constructed variables are not 
obvious even if  the resulting measurement error is ignored. As discussed above, the regional real interest 
rate is simply the deviation o f  the regional inflation from the (common to all regions) national nominal 
interest rate; the relevant variation contained in the real interest rate comes from variation in inflation 
only.
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circumvent endogeneity problems, because at the aggregate level, prices (and inflation) 

are simultaneously determined with output, employment and wages.

Finally, region dummies separate regional effects and time dummies separate other 

macro variable effects from the effect of the minimum wage on employment. That is 

because regions differ in ways other than the minimum wage and because variables 

other than the minimum wage change over time (see Sections 1.2 and 3.1). In the 

models in differences, the regional dummies model region specific trends because 

regions are expected to differ in their macroeconomic performance pace over time. 

Time effect is modelled with year dummies, month-seasonal dummies, and stabilization 

plan dummies (see Section 3.2).

As before, if the labour supply curve is perfectly elastic, the effect of the minimum 

wage on employment can be estimated using estimates of labour demand curve alone. 

If, however, the labour supply curve is positively sloped, some sort of reduced form has 

to be estimated, and supply shifters need to be included. As in Section 3.1, these are 

mainly population and institutional variables here that control for region specific 

demographics potentially correlated with the minimum wage, i.e. the proportion of 

workers in the population who are: young, younger than 10 years old, women, 

illiterates, retired, students, in the informal sector, in urban areas, in the public sector, in 

the building construction industry sector, in the métallurgie industry sector, basic 

education degree holders, high school degree holders, and the proportion of workers 

with a second job. The new equation is:

log employment logrMW^, + y" inf lation̂ ,_̂  + S^controlsl, + / /  + / /  + m®, (4 ’)

As discussed in Section 1.2, there is some agreement that demand side variables 

should be held constant, but less agreement on whether supply side variables should be 

included as controls and, if so, which ones. The debate is about whether a reduced form 

or a demand equation is estimated, depending on whether the minimum wage is binding 

or not (Neumark and Wascher, 1992, 1995b, 1996). For those who earn a minimum 

wage, employment is demand determined, but for those who earn more, relative supply 

and demand matter. Nevertheless, even if employment is demand determined, truly 

exogenous supply side variables do not bias the coefficient, which will be however, 

more inefficient (Brown et al., 1982 and 1983). Typically, employment equations in the

136



literature have been interpreted as demand equations, even though many include supply 

side variables (Card and Krueger, 1995). Of particular concern is the inclusion of a 

variable measuring enrolment rates, which is jointly determined with -  rather than an 

exogenous determinant of -  employment, since schooling and working are alternative 

opportunities (Card and Krueger, 1995). Neumark and Wascher (1992) report results 

both excluding (omitted variable bias) and including (simultaneity bias) enrolment rate 

as a strategy to bracket the true minimum wage effect. Card and Krueger (1995) argue 

that if year and region effects are modelled, then excluding enrolment rate does not 

matter much. As claimed by Brown (1999), if minimum wage reduces both 

employment and enrolment, reduced form and enrolment rate constant employment 

equations have very different interpretations. If the minimum wage reduces school 

enrolment, this might be more important than adverse employment effects. In Brazil, a 

large number of minimum wage workers are adults no longer at school. Also, schooling 

is largely available in the evenings, and therefore working and schooling need not be 

exclusive alternatives; if present, the simultaneity bias will not be as strong. Due to 

these particularities and the unresolved debate, enrolment rate was not here included 

(Williams, 1993; Baker, 1999). Thus, the model was estimated with and without 

controls.

Dynamics, in the form of 24 lags of the dependent variable^^ were also added to 

equation (4’), because an increase in the minimum wage might not affect employment 

contemporaneously, but in future periods. This is because the inability to adjust other 

inputs instantaneously creates lagged responses in employment (Brown et al., 1982; 

Hamermesh, 1995).’° The new equation is:

log employment = a^  + J3̂  logrMW^, inf lation ,̂_  ̂ + 5^ controlsl, +

Lags o f  the minimum wage variable were included in the older time series literature but are not often 
included in employment models o f  the minimum wage in the more recent literature (Brown, 1999). Even 
in the older literature, it did not seem to make much difference Neumark and Washer (1992) found larger 
employment effects when including lags]. The usual argument is that adjustment occurs with neither 
leads nor lags because turnover is high among low paid workers. Another argument that could be added 
in the case o f  a high inflation country, such as Brazil, is that the wage-price spiral is quick enough to 
discourage firms to adjust employment and incur adjustment costs (see Section 4.6).
’° Employment is reported to be AR(2) using annual data (Layard et al., 1991) (although the testing 
carried out in Section 2.2 suggested AR(1)), which is equivalent to 24 lags on monthly data. Results were 
robust to including 12 lags only, but that was thought to prematurely censor the adjustment process 
because lags beyond 12 were still significant.
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24

+  ^  ;i; lo g e m p lo y m e n t+ / /  +  / /  +  (4” )
/ = i

Each of the employment equations discussed above was estimated for four 

alternative data filters: levels, first difference, twelfth difference, and both first and 

twelfth differences. This is to account for Baker et al.’s (1999) criticism that negative 

or positive employment effects are found depending on whether short or long 

differencing is used.^^ As before, dummies, past inflation and constant were included 

after differencing in the specifications in differences, and the constant is the base 

dummy. Therefore, in addition to the above equations (4), (4’) and (4” ) in levels, three 

related sets of these three equations were estimated. The following is a summary of the 

employment models estimated here:

Levels:

\ogemployment^, =a^  + logrMW^, inf lation,.,_  ̂ + / /  + / /  +

\ o g e m p l o y m e n t - a ^  + XogrMW^, + y^  inf lation^,_^ + 5 "controls^ + / /  + / /  +w^, 

log e m p l o y m e n t + p^  logrMW,., inf lo t io n , . ,+ S^controlsl, +

24

+ ^ ; i ;  \ogemployment„_, + / /  + / /  +u^, 
1=1

First Difference:

à lo g employment^, +  P"AlogrMW,., +y^ in f lation,.,_  ̂ +  / /  +  f ,  +ul,

A log employment „ = a ' + p^ Alog rMW,., + y M n f  lotion -l- 5 controls I, +  / /  +  / /  +ul, 

Alog employment „ + p^ Alog rMW,., +y^ inf lotion + 5^ controls I, +

24

+ ^  a ;  A logemployment + / /  +  / /  +  u'.
1=1

Baker et al. (1999) attempt to reconcile the debate from the frequency domain approach. The 
appropriate data filter (short or long differencing) matters because the minimum wage effect is not 
constant across frequencies; negative or positive results are found depending on whether low or high 
frequency data is used. Card and Krueger (1995) found positive results using one and two-year- 
differencing (high frequency) whereas Neumark and Wascher (1992) found negative results using long 
differencing. Baker et al. (1999) argue that such conflicting results are a clear sign o f  mis-specification. 
(Also see Williams and Mills, 1998). Technically, whether the variables should be specified in levels or 
first differences depends on the number o f  unit roots (see Section 2.2). If appropriate, first differencing 
reduces variables to stationarity, ensuring the usual desirable assumptions on the residuals that validate 
testing.
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Twelfth Difference:

A \ogemployment^, - a ^  + XogrMW,., +y^ m îlation,.,_̂  + / /  + / /  +ul,

A*̂  \ogemployment^, =a^ + XogrMW,., inf lation̂ ,_̂  + controls' ,̂ + / /  + f ,  +u ,̂
A'̂  Xogemployment= a" + XogrMW ,̂ + in f  lation,.,_y + controlsl, +

+ ^ ;1 ;a ’̂  Xogemployment ,̂_i + / /  + / /  + u",
1=1

First and Twelfth Difference:

AA'̂  Xogemploymen^, =a" + /3'Aâi^ +y" inf lation̂ ,_̂  + / /  + / /  +u",

AA'̂  Xog employment=a^ + ŷ ^AA'̂  XogrMW ,̂ +y^ in f  lation,.,_̂  controls I, + / /  + / /  +u ,̂ 
AA'̂  Xog em ploym ent-a^  +y0®AA'̂  XogrMW,., +y^ in f  lation,.,_̂  + 5^ controlsl, +

+ ^  a;AA*̂  Xogemployment+ / /  + / /  + u",
i = \

By modelling regional and time fixed effects, including controls and dynamics, and 

differencing the data, the errors are no longer expected to be serially correlated over 

time; few authors worry about that (Brown, 1999). As for the wages, the models were 

White-corrected and sample size weighted, to correct for heteroskedasticity arising from 

the regional aggregation and to capture the relative importance of each region to the 

average (see Section 3.1). The appropriate correction is formalized by WLS. This 

variety of specifications embraces the typical ones in the literature (Brown, 1999; Card 

and Krueger, 1995).

Recall Graphs 6, 7 and 8 discussed in Section 2.2 that plot respectively log average 

hours worked in the working population (T) ,  log average hours worked by those 

working ( H) ,  and log employment rate ( E)  and log hours worked against log real 

minimum wage. The suggested positive raw correlation in levels fades as the data is 

differenced, but this offers no support for a negative effect of the minimum wage on 

employment. Nonetheless, such raw correlations need to be proved robust when the 

effect of other variables (demand and supply shocks) on employment is controlled for. 

Graph 44 and Panel I of Table 19 show estimates for the models discussed above. In 

line with the plots, such estimates also give little support for a negative effect: they are 

mostly positive, statistically significant, and small. The coefficient of real minimum
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wage in the total employment model ranges from -0.009 to 0.014, decomposed into (a) 

the hours coefficient ranging from 0.003 to 0.018 (darker bars); and (b) the jobs 

coefficient ranging from -0.007 to 0.003 (lighter bars). The total employment effect 

appears to be dominated by the hours effect (Brown, 1999). A 10% increase in the 

minimum wage is associated with a decrease in total employment of 0.09% at the most. 

Finally, the last two columns of Panel I of Table 19 show a decrease in total 

employment no bigger than 0.07% in the long run.

4.3 IDENTIFICATION AND MODEL RE-SPECIFICATION

As discussed in Section 3.1, the effect of the minimum wage on Equations 4, 4’ and 

4” is ad hoc identified; once more, fraction, spike, spike and below, multiples and 

percentage, additionally to log toughness, log toughness 50, and log toughness 25 are 

used as minimum wage variables as defined in Section 2.3 to ensure identification. The 

minimum wage variable typically used in employment equations is toughness (see 

Section 3.2). Card and Krueger (1995) used fraction and Dolado et al. (1996) used 

spike in their employment equations.

Table 19 and Graphs 44-47 show estimates mostly statistically different from zero. 

Panel II -  FRACTION shows that the total employment estimate ranges from -0.005 to 

0.045. In other words, an increase in the minimum wage sufficient to increase fraction 

by 1 percentage point is associated with a decrease in total employment of 0.005% at 

the most. Card and Krueger (1995, p. 144) found estimates ranging from 0.03 to 0.36 

when regressing the change of employment-population ratio on fraction. As discussed 

in Section 3.2.3, a 10% increase in the minimum wage (increases fraction by 3.7 

percentage points) is associated with a decrease in total employment of 0.017% at the 

most.

Table 19 also shows estimates for the other minimum wage variables: Panel III -  

FRACTION REAL shows 0.008 to 0.041; Panel IV -  SPIKE AND BELOW, -0.074 to 

0.347; Panel V -  SPIKE, -0.036 to 0.779; Panel VI -  MULTIPLES, -0.031 to 0.068; 

Panel VII -  PERCENTAGE, -0.008 to 0.127; Panel VIII -  TOUGHNESS, 0.011 to 

0.066; Panel IX -  TOUGHNESS 50, 0.005 to 0.055; and Panel X -  TOUGHNESS 25,
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0.016 to 0.072. The largest and most robust estimates are for spike and spike and 

below. Finally, the last two columns of Table 19 show a long run estimate no bigger 

than -0.117 across models.

Table 20 presents the interval that brackets the effect of a 10% increase in the 

minimum wage across models and variables and the corresponding average estimate 

and standard deviation. The total employment effect ranges from -0.95% to 1.40% 

(centred at 0.17% to 0.35%), decomposed into (a) the hours coefficient ranging from 

-0.01% to 1.81% (centred at 0.26% to 0.38%); and (b) the jobs coefficient ranging from 

-0.73% to 0.28% (centred at -0.03% to -0.09%). The lower end of the interval of the 

total employment effect is now ten times larger than the lower end of the interval 

reported in Section 4.2, when using the real minimum wage. However, this is still a 

small adverse effect -  below 1% across specifications and variables. Notice that not 

only the magnitude of the estimates, but also the variance within the interval is larger. 

The average estimate of the total employment effect is positive, as well as the hours 

effect, although the jobs effect is negative (below 0.11%). In the long run, a decrease in 

total employment is no bigger than 0.67%. As in Sections 3.2.3, the effect reported in 

Table 20 was obtained by multiplying the degree of impact estimates reported in Table 

19 by the “response factor”, i.e. the estimate of the degree of impact measures response 

to the nominal minimum wage (toughness); and by multiplying the toughness variables 

estimates by 10.

The range of estimates produced across all specifications and variables is expected 

to embrace the true coefficient. The preferred specification is the one in first 

differences using spike as a minimum wage variable -  i.e., column 3, row 2, Panel V of 

Table 19. This specification is expected to produce errors serially uncorrelated over 

time, and spike can be argued to be a better minimum wage variable (see Section 4.4). 

Also, spike models produced some of the largest and most robust estimates, conforming 

to a more cautious approach. Thus, this specification is more reliable both conceptually 

and statistically; it is also more comparable with specifications in the existing literature, 

mostly in first differences. Incidentally this “preferred” specification produces 

estimates fairly similar to the other specifications.

The various pieces of evidence above are reassuring of the small employment effect 

of the minimum wage in Brazil. The various employment effect estimates are
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remarkably robust to changes in the specification and to various alternative minimum 

wage variables. They are small, not always negative, and not always significant. The 

total employment elasticity is below 1% across all models, which is reassuring; this 

number goes down to below 0.13% in the preferred specification. Other things equal, 

the minimum wage does not cause too much disemployment, despite sizeable wage 

effects (see Section 3.2). They are in line with theory, which predicts that an increase in 

the minimum wage decreases employment (see Section 1.2). They are also in line with 

the international and Brazilian empirical literature and prior expectations discussed in 

Section 2.4.2. A 10% increase in the minimum wage decreases employment by 

typically no more than 1% in Brazil (Neri, 1997a; Foguel, 1997; Cameiro, 2000; Foguel 

et al., 2000 and 2001; Fajnzylber, 2001; Soares, 2003; Neumark et al., 2003) and in the 

US, although this effect is larger in other developed and developing countries (see 

Section 1.1).

4.4 FRACTION AFFECTED VERSUS SPIKE

As discussed in Sections 1.2 and 3.2, because the minimum wage is constant across 

regions, it does not ensure identification. The variable with regional variation typically 

used in the literature is the Kaitz index (see Section 2.3). However, this variable does 

not ensure full identification of the minimum wage effect, as the effect of the inverse of 

the average wages On employment is what is ultimately estimated (see Section 3.2). 

Although a constant minimum wage presents a difficulty in estimation. Card (1992a) 

and Card and Krueger (1995) exploited this to suggest a new minimum wage variable, 

fraction affected (see Section 2.3). They argue that an increase in a constant minimum 

wage affects a different proportion of people depending on the overall macroeconomic 

performance in each region; a larger fraction of workers is affected in a low wage 

region whose wage distribution has more mass on the bottom. This is the intuition for 

suggesting fraction affected as a minimum wage variable (see Section 2.3).

As noted in Section 1.2, Brown (1999) compares the ‘degree of impact’ measures 

(for example, fraction affected) and the ‘relative minimum wage’ variable (for example, 

Kaitz index) and concludes that the former are conceptually cleaner. As noted by Neri
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(1997a), they measure the mass of the distribution at the point that really matters: the 

minimum wage7  ̂ Analysis based on other moments, for example the mean (Kaitz 

index), can be biased because they include people who are not affected by the minimum 

wage increase (Castillo-Freeman and Freeman, 1992), as discussed in Section 2.2>P

Furthermore, as argued in Sections 1.2 and 4.2, what theory suggests is a relative 

wage measure. Just as Kaitz index relates the minimum wage to the (average of the) 

wage distribution, so do other degrees of impact measures (for example fraction). To 

the extent that both Kaitz index and fraction are measures of the bite of the minimum 

wage, fraction is just as good as any other empirical variable (Dickens at al., 1999; 

Williams, 1993).

Brown (1999, p. 2130) also notes that such measures “are not well-suited for 

studying periods when the minimum wage is constant, and so its impact should be 

declining. While there is more to be learned from a year in which the minimum wage 

increases by 10 or 15% more than average wages than from a year of modest decline, 

the periods between increases should together contain about as much information as the 

periods of increase.” In other words, fraction affected is constant at zero regardless of 

how unimportant the minimum wage might become. '̂^ Furthermore, Neumark and 

Wascher (1994) criticize fraction affected (a) for ignoring coverage, argued to be an 

important source of variation of the minimum wage variable, not relevant if coverage is 

100%, as in Brazil; (b) for not capturing the erosion relative to the average wage, 

criticism addressed by the spike, as discussed below.

For example, in presence o f  no spillover effects, average wages across regions are relatively 
unchanged, which combined with a constant minimum wage, results in little variation in the Kaitz index 
(see Section 2.3). Unlike the Kaitz index, even in that scenario, spike still varies across regions. An 
alternative to ensure variation in the Kaitz index would then be to use the median or a lower percentile -  
perhaps the percentile most affected by the increase -  which should vary more than the average wages in 
presence o f  no spillovers (on that, also see criticism by Castillo-Freeman and Freeman (1992) discussed 
in Section 2.3). However, the affected percentile varies across regions and over time, and there would be 
no guarantee that the relevant percentile would be successfully chosen. Unlike the Kaitz index, spike is 
sensitive to the variation in the relevant percentile. Furthermore, spike is also more sensitive to the shape 
o f  the distribution, which ultimately ensures regional variation. Spike adds variation over and above the 
Kaitz index because it measures the variation where it matters. More generally, degree o f  impact 
variables can be defined for any data partition, e.g. gender, education, etc. This allows measuring the 
effects o f  the minimum wage on the targeted population.

An easy way to see that is if  half o f  the population receives the minimum wage percentage increase and 
the other half receives no increase, on average the population receives 50% o f  the percentage increase. 
This is misleading o f  the effectiveness o f  the minimum wage (Neri, 1997a).

Percentage suffers from the same drawback as fraction, as it cannot be defined when the nominal 
minimum wage is constant.
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An alternative to fraction affected is spike (see Section 2.3). In the absence of the 

minimum wage, the theoretical wage distribution has probability zero at any given 

point. However, the minimum wage produces a spike in the empirical distribution 

(Card and Krueger, 1995; Brown, 1999) -  point at which the probability is no longer 

zero. Indeed, an effective minimum wage should produce spikes at the minimum wage, 

as it should bring those below to the minimum wage (Castillo-Freeman and Freeman, 

1992). The bigger the spike, and the poorer those at the spike, the more effective is the 

minimum wage (Freeman, 1994; Barros, Foguel and Mendonca, 1997). Dolado et al.

(1996) exploit this to suggest spike as a minimum wage variable (see Section 2.3). 

Spike is on the one hand conceptually related to fraction affected and is therefore 

methodologically clean; on the other hand it does not suffer from the same drawback, as 

it can be defined even when the minimum wage is constant -  which does not mean its 

importance is constant.

As a result, spike is a better measure of the importance of the minimum wage. 

First, when the minimum wage is increased, spike is correlated with the size o f the 

increase', spike is: (i) smaller when the increase is smaller, and (ii) bigger when the 

increase is bigger and more relevant to the labour market (more binding). Second, when 

the minimum wage is not increased, spike is correlated with the size o f the (relative to 

other wages) decrease', spike is: (iii) bigger when the minimum wage is not losing so 

much importance, and (iv) smaller when the minimum wage is losing importance -  if 

the minimum wage is constant for long enough, spike becomes irrelevant (zero) as the 

wage distribution shifts to the right over time.^^ Mellor (1987) show that spike 

decreased as the minimum wage remained constant for the US; recall Graphs 14-17 that 

show the spike in the wage distribution in periods of high and low inflation for similar 

evidence for Brazil.

To establish whether the variation in spike is a measure of the variation in the 

minimum wage, it is crucial to understand what determines spike. Spike (and fraction 

affected) is a function of the minimum wage as well as other variables, such as

This rightwards shift is the ultimate source o f  variation in both Kaitz index and spike when the 
minimum wage is constant. Thus, over time, the source o f  variation is the same: shift o f  the distribution 
(and its mean) to the right. The criticism by Welch and Cunningham (1978) and Freeman (1982) relates 
to the cross section variation. Given different initial wage levels, when the national (constant) minimum 
wage increases, this causes direct variation on spike, whereas it causes only indirect variation, via average 
wages, on the Kaitz index. Thus the criticism does not apply, really (it is not as relevant).
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population and institutional factors, inflation rate, unemployment rate (and associated 

informal market size, Cameiro and Henley, 1998; Foguel, 1997), bargaining process 

variables (proxied by productivity, firing, unionization, etc.) macro shocks, seasonal 

factors, etc. At one extreme, if all variables vary, spike does not measure solely the 

effect of a minimum wage increase; that is also the case for fraction affected. At the 

other extreme, if all variables are held constant, all those at the old minimum wage will 

be at the new minimum wage -  spike remains constant and again does not measure the 

effect of a minimum wage increase; that is not the case for fraction affected, which 

depends on the size of the increase.

More formally, consider the following relationship: 

spike„ = a  + bMW, + cZ„ + / ,  + / + « „  (5)

where x„ is “other variables”, and f ,  are unobserved regional and time fixed effects,

and is the error term. The correlation with real minimum wage is small if (a) other

variables are important or (b) if the error term has a large variance -  i.e. the model is 

largely ignorant about what determines spike. Assuming that (i) the minimum wage, 

the unemployment and inflation rates, and the population and institutional factors are 

constant over time, (ii) that macro shocks and seasonal factors are controlled for, and 

(iii) that the bargaining process does not pull anyone in or out of the minimum wage 

(workers’ positions in the wage distribution constant), it is hard to think of other factors 

that affect the proportion of workers earning one minimum wage (spike). Macedo and 

Garcia (1978) and Neri et al. (1995, 1999) also model spike for Brazil.

If, however, the increase is unanticipated, then spike is not constant. Consider three 

scenarios. First, if the increase is fully anticipated, allowing workers wage bargains 

which result in 100% spillover (all workers keep their position in the wage distribution), 

spike is constant regardless of the size of the increase and therefore uncorrelated with 

it.̂  ̂ In the presence of hyperinflation, for example, spike is less variable. The 

minimum wage is ineffective in the presence of 100% spillover. In other words, the 

minimum wage is ineffective if the shift in the wage distribution is parallel (see Sections

1.1 and 3.4). Although Brown (1999) registers limited spillover for the US, stronger 

spillover (but not as large as 100%) is expected for Brazil because of the minimum
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wage indexer role. Second, if the increase is fiilly anticipated, but workers wage 

bargains result in less than 100% spillover, spike is related to the increase. The less 

spillover (i.e., the less “leakage” of workers out of the spike into higher wage positions), 

the higher the correlation. Third, if the increase is not anticipated, workers do not wage 

bargain and no (immediate) spillover occurs. Workers between the old and new 

minimum wage are squashed into earning the new minimum wage. Spike is then 

related to the increase, and this correlation is “clear of leakages”. In sum, the 

correlation depends on the surprise of the increase^^ and extent of spillover. Spike is a 

measure of the importance of the minimum wage if a fully anticipated increase is not 

followed by 100% spillover.

The advantage of fraction affected is that it neither relies on the surprise of the 

increase nor on the extent of its spillover. The disadvantage is that it only fulfils (i) and 

(ii) of the above requirements for a minimum wage measure, otherwise being zero. 

While such zeros are a drawback conceptually and statistically, they ensure a well- 

defined control group; fraction is zero (positive) when the minimum wage is constant 

(increased). Thus, fraction affected has a clear counterfactual but is not a measure of 

how ineffective a constant minimum wage might become. In contrast, because spike is 

positive even when the minimum wage is constant, it does not have such a well-defined 

control group. For a valid control group, it is again crucial to assume that a fully 

anticipated increase is not followed by 100% spillover; in this case, spike is smaller 

(bigger) when the minimum wage is constant (increased). These are the underlying 

identifying restrictions under which spike has a valid counterfactual and is a measure of 

the importance of the minimum wage.

Regarding endogeneity, even if the nominal minimum wage is assumed to be 

predetermined, spike and employment are simultaneously determined.^* Once the 

minimum wage is increased, the relative wage bargains determine the workers’ position

That is also true for Kaitz index, which is constant in presence o f  100% spillorvers.
In practice, the increase is partially anticipated and its effects might start before the effective change; 

also, expectations on permanent or transitory increases affect expectations o f  future increases (Foguel, 
1997; Neri, 1997a).

Even if  the nominal minimum wage is assumed exogenous -  which is open to criticisms, in particular 
for the case o f  Brazil (see Section 2.1) -  spike is endogenously determined with employment. The 
nominal minimum wage might be endogenous if  its increases are related to regional macroeconomic 
performance (Card and Krueger, 1995; Dolado et al., 1996; William and Mills, 1998). Further
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in the wages distribution. This also determines who earns one minimum wage, i.e. who 

is at the spike. Therefore, the minimum wage is predetermined, but spike and 

employment are simultaneously determined. Under particular assumptions, fractionary 

can be regarded as predetermined. Consider the model wages^, =a + bspike ,̂ + ,

where û , is serially uncorrelated over time and spike^, is correlated with u ,̂. 

Consequently, àspike ,̂ is correlated with Aû , in the model Awages^, =bAspike^ + .

Now consider the model Awages^  ̂ = bfraction ,̂_y + v̂ , versus 

Awages^i = bfraction ,̂_y + , where v̂ , is again serially uncorrelated over time and

fraction affected is already a variable in differences (see Section 2.3.1). The first 

presupposes that the true model is in first differences and therefore fraction ,̂_y is

predetermined and uncorrelated with . The second presupposes that there is a prior 

model in levels, and in its first differenced version fra c tio n ^ , is endogenous and 

correlated with Av ,̂. Card (1992a) and Card and Krueger (1995) seem to assume the 

first model. This relies on the assumption that the quantity Awages ,̂ was only 

determined in time t ,  whereas fraction ,̂_y was computed over the distribution of 

wages^i_y. Thus, under these particular assumptions, fraction^,_y can be regarded as 

predetermined.

Recall Graphs 11 .c and 11 .e that show both variables over time. As expected, spike 

has more variation over time and a stronger correlation with the real minimum wage 

(0.64). As discussed in Section 2.3, spike moves in response to the minimum wage, 

being bigger after an increase and smaller as different categories have their salaries 

negotiated and are pulled out of the minimum wage (Card and Krueger, 1995). This is 

particularly the case if inflation is high and the minimum wage is constant (Carmargo, 

1984); note the corresponding saw-toothed pattern in Graph 2.

Fraction was also defined using real data (see Section 2.3), when zeros are no 

longer observed (the real minimum wage was hardly ever constant). Although the 

motivation was Brown’s (1999) criticism discussed above, the extra variation is 

artificial, driven by the variation in the deflator, spoiling the otherwise conceptually

endogeneity can be caused by omitted variables correlated to the denominator o f  the real minimum wage, 
i.e. price or (average wage) deflators (Dolado et al, 1996; Zavodny, 2000).
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clean variable definition. Other drawbacks are: (1) The price deflator might be 

endogenously determined with wages and employment.^^ (2) The control group is no 

longer well defined. (3) The nominal, not the real, minimum wage is the policy variable. 

Abowd et al. (2000) also compute the fraction real in periods in which the real 

minimum wage (did not) increase to generate what they call a natural (pseudo) 

experiment. The intuition is that the pseudo experiment generates a counterfactual for 

the natural experiment. Zavodny (2000) uses a similar procedure as a control variable 

in employment probability equations. Notice that spike’s definition is invariant to 

nominal or real data.

Some could argue that fraction affected has less measurement error (computed over 

an interval, not a point), as wages are more likely to be misreported in one point (spike) 

than in an interval (fraction affected). This is mitigated in Brazil, where the minimum 

wage is a key variable and measurement error is expected within rounding 

approximations only.

In sum, both spike and fraction affected are methodologically cleaner than the Kaitz 

index. However, spike is a better measure of the importance of the minimum wage: it 

measures both how binding the minimum wage is when increased, and how unimportant 

(not binding) when not increased, and thus addresses the criticism of Brown (1999). 

Spike varies even when fraction (and the minimum wage) is constant. It also addresses 

the criticism of Neumark and Wascher (1994) that fraction affected does not capture the 

erosion of the minimum wage relative to the average wage. Beyond statistical 

identification, spike is a measure of those workers becoming more expensive, i.e. a 

measure of extra employment costs, and therefore well suited to study minimum wage 

employment effects. Furthermore, an intuitive reason to use spike to measure the 

minimum wage impact on wages and prices is that spike is a measure of wage inflation 

and thus, related to price inflation.

Dickens et al. (1999) present a theoretical framework that justifies employment as a 

function of spike. A simple way to think about it is the following. As discussed in 

Section 4.2, the standard neoclassical model is the theoretical ground for modelling 

labour demand (employment) as a function of the Kaitz index. Unfortunately, the Kaitz 

index does not ensure identification as discussed in Sections 1.2 and 3.2. In minimum

The same criticism is valid for real minimum wage used in the models o f  Section 3.1.
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wage studies, ultimately, the interest is on the bite of the minimum wage (and how it 

varies across regions) -  that is the intuition for normalizing the minimum wage by the 

average wage (Kaitz index) in labour demand equations. To measure the minimum 

wage bite, spike is just as good as any other empirical variable (Dickens at al., 1999; 

Williams, 1993). More broadly, what theory suggests is a relative measure. Just as 

Kaitz index relates the minimum wage to the wage distribution (to the average wage), 

so does spike. Moreover, if log wages are assumed normally distributed, no spillover 

effects are assumed, and the cut off point is known (the minimum wage); then spike 

summarizes all that there is to know about the employment effects of the minimum 

wage.*°

Thus, spike is the preferred minimum wage variable and is the variable used in the 

employment models below.

4.5 EMPLOYMENT EFFECTS ACROSS REGIONS

An intuitive approach in the literature to estimate employment effects has been to 

compare the employment of a group of workers more likely to be affected by a 

minimum wage increase with a group of workers less likely to be affected (see Section 

1.2). Many such data partitions have been suggested in the literature; one of them is 

poorer versus richer regions. Another approach to estimate employment effects has 

been to exploit the regional impact (variation) of a national minimum wage (Card, 

1992a; Card and Krueger, 1995; Dolado et al. 1996) -  say, for example, by defining 

minimum wage variables that vary across regions (see Sections 1.2, 3.3 and 4.4). 

However, the actual employment effect of the minimum wage across regions has not 

been often estimated.

Card (1992a) called attention to the possibility of exploiting the state impact of a 

national minimum wage on employment in the US, but did not allow the coefficients to 

differ across states. Williams (1993) attempted to do that but found large estimates for 

high wage regions, contrary to theory predictions and prior expectations. His work was

Furthermore, while the toughness requires knowledge o f  the whole distribution to compute the average 
wage, the spike only requires knowledge o f the bottom half o f  the distribution.
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criticized by Card and Krueger (1995) as having major econometrics flaws. Zavodny 

(2000) aggregated the data by states, but once more, did not allow the coefficient of the 

minimum wage to differ across regions. Deere et al. (1995) estimated state effects using 

dummy variables for years in which the minimum wage was increased as their 

minimum wage variable. However, this variable might in fact be capturing uncontrolled 

macroeconomic year effects, which include but are not disentangled from the minimum 

wage effects (see Section 1.2). Neumark and Wascher (1995a) used a generalized least 

squares estimator that permits a block-diagonal covariance matrix with heteroskedastic 

errors across states and first-order autocorrelation in the residuals within states (SUR), 

but did not allow the coefficient to differ across regions. Schaafsma and Walsh (1983) 

also used SUR, exploiting provincial variation on the real minimum wage in Canada, 

but again did not allow the coefficients to differ across regions.

As discussed in Section 3.3, although the notion that the minimum wage has a 

different impact across regions is intuitive, a national minimum wage coupled with the 

availability of national time series data naturally motivated studies at a macro level (see 

Section 1.2). Although this methodology captures the overall impact of the minimum 

wage, i.e. captures transitions from employment to unemployment and vice versa, it 

fails to capture its impact in specific regions or population groups. As remarked in 

Section 3.3, the study of the regional effects of the minimum wage is important because 

it informs the policy debate on whether the minimum wage should differ across regions. 

Some authors argue this would only be appropriate if migration was enough to re

equilibrate the regional labour markets after a minimum wage increase (Castillo- 

Freeman and Freeman, 1992; Neri et al., 1999) (see Section 3.3). Furthermore, the 

study of the regional effects of the minimum wage is important because it might play a 

role in the recent employment effects debate in the literature (see Section 1.2). 

Employment effects could be camouflaged in an aggregated study that assumes the 

same minimum wage coefficient, but it could show through when the coefficient is 

allowed to differ across regions. If the effect is positive in one region and negative in 

another, this could be an explanation of non-negative (aggregate) employment effects.

So far, only the “national average” employment effects has been estimated; i.e. the 

estimates presented in Section 4.3 can be regarded as weighted averages of regional 

estimates. This section investigates the regional effects of the minimum wage on
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employment. As discussed in Section 3.3, the underlying hypothesis is that the 

minimum wage has a stronger effect on poorer regions, where it is more binding 

(Brown et al., 1982; Brown, 1999) (see Sections 2.4 and 3.3). As a result, more adverse 

employment effects are expected in poorer regions (Brown et al., 1982).*'

As discussed in Section 2.4, the plots of the log real hourly minimum wage and the 

three employment variables, log total average hours worked in the working population, 

log average hours worked for those working and log employment rate over time (see 

Graph 24), do not offer much support for a negative effect of the minimum wage on 

employment in PE and SP. The correlations between the minimum wage and the 

employment variables suggest that following a minimum wage increase, the total 

number of hours worked in SP increases because more people are hired, whereas in PE, 

it increases because those working work longer hours. However, such raw correlations 

need to be proved robust when the effect of other variables (demand and supply shocks) 

on employment is controlled for. Two strategies are used to do that. Both will utilize 

spike as the minimum wage variable, which is argued to be the preferred minimum 

wage variable in Section 4.4.

First, as in Section 3.3, an intuitive and straightforward way to use the spike 

estimates from Section 4.3 to access the regional effects of the minimum wage is to 

multiply these estimates by the regional “response factor”, i.e. the estimate of the 

response of spike to the nominal minimum wage (toughness) across regions (see Section 

3.2.3). Tables 5 and 6 show that a 10% increase in the nominal minimum wage 

increases spike by 0.5 (0.2) percentage points in PE (SP) (see Section 3.2.3). Thus, 

Table 21 and Graph 48 report the employment effect obtained by multiplying the 

estimates of spike in Panel V of Table 19 by respectively 0.5 for PE and 0.2 for SP. 

This indicates that the minimum wage causes more than twice as much employment in 

PE than in SP.

The bottom of Table 21 presents the interval that brackets the effect of a 10% 

increase in the minimum wage across models and the corresponding average estimate

Deere et al. (1996) argue that although low wage regions are thought to suffer more adverse 
employment effects because the effect on labour cost is greater, labour cost per se do not reduce 
employment, the availability o f  substitutes (when these costs rise) do. They use the extreme example o f  a 
region with only low wage workers, that cannot substitute for them better workers, and conclude that 
employment will only fall as it is substituted by capital.
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and standard deviation. The total employment effect ranges from -0.02% to 0.39% (-

0.01% to 0.16%) and is centred at 0.22% (0.09%) in PE (SP), decomposed into (a) the 

hours coefficient ranging from 0.10% to 0.42% (0.04% to 0.17%), centred at 0.24% 

(0.09%); and (b) the jobs coefficient ranging from -0.12% to 0.05% (-0.05% to 0.02%), 

centred at -0.03% (-0.01%). The lower end of the interval of the total employment 

effect is now smaller than the lower end of the interval of aggregate estimates reported 

in Section 4.3 and in line with that reported in Section 4.2. This is a small adverse 

effect -  below 0.02% (0.01%) in PE (SP) across specifications. Notice that not only the 

magnitude of the estimates, but also the variance within the interval is small. A more 

adverse employment effect in PE is in line with a larger spike, a more binding minimum 

wage (lower initial wages), more widespread non-compliance, larger and more 

extensive spillover effects, and a stronger compression effect (see Sections 2.4 and 3.3).

Second, only serial correlation over time has been taken care of so far. The errors 

in the above models might have serial correlation across regions. The standard 

technique for multiple time series data of the sort used here is SUR (Zellner, 1962). The 

idea is that each region has a regression function determining the conditional mean of 

the dependent variable. However, the unobserved features of the economic 

environment of the different regions are likely to be related over time. This amounts to 

say that the error term is correlated, at every point in time, across regions.^^ SUR 

estimates the model accounting for such a correlation weighting the regressions by the 

block-diagonal variance-covariance matrix of the errors across regions.

Thus, the models specified in Section 4.3 are estimated using spike as the minimum 

wage variable (see Section 4.4) and SUR estimation method. Table 22 presents

This assumption can be tested by simply testing whether the variance-covariance matrix o f  the residuals 
is diagonal.

In case o f  endogenous regressors (see Section 4.8), firstly Two Stage Least Squares (2SLS) performed 
in each equation ensures consistent estimates o f  the error term, which can then be used to compute the 
variance-covariance matrix, ^ . In the third step, the estimates are weighted by %, as  in the standard 
SUR. The assumptions o f  constant variance and no serial correlation in each equation are crucial to write

K -  (S <S) / )  consistency needs to be ensured in each equation. This is because non-consistent or
non-white errors in one equation contaminate the whole system. Having tested and established the 
consistency o f  the estimates in each equation, tests for heteroskedasticity and serial correlation o f  the 
residuals (now only valid asymptotically) need to be performed. Strictly speaking, a Joint test for 
heteroskedasticity and serial correlation needs to be performed. However, this is not a major concern in 
time series models, which when correctly specified, do not present severe heteroskedastic or serially 
correlated residuals (Davidson and McKinnon, 1993). In presence o f  non-spherical errors, 2SLS with 
heteroskedasticity and/or serial correlation correction need to be performed, HAC.
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estimates of the employment effect; the pattern of signs, significance, and magnitudes 

are similar across regions (see Panels A-F of Table 2 2 ) . The null hypothesis of 

identical employment effects could not be rejected across most specifications (see Panel 

G of Table 22); it was never rejected for the jobs effects; it was never rejected for the 

models in levels; it was rejected for the hours and total effect in the models in first 

differences at 5% significance level but not at 1% significance level (except in one 

model). As an attempt to produce a more robust poolability test, the null hypothesis of 

identical employment effects was tested for PE against SP (see Panel H of Table 22). 

Again, the null could not be rejected across most specifications; it was never rejected 

for the jobs effects; it was rejected for the total and hours effect only in the static 

specifications in first differences (the null was rejected in 3/36 models at 5% 

significance level and 2/36 at 1% significance level). Williams (1993) rejected the null 

hypothesis of identical intercept and minimum wage slope coefficients across states for 

the US at all levels of significance, although his work was severely criticized by Card 

and Krueger (1995).

Rather than indicating that the true underlying employment effect is the same in PE 

and SP, this might result from not enough variability in the data to reject the null or 

from large standard errors. Most of the total effect estimates are larger for PE than for 

SP, mostly between 1.5 and 3.5 times, which is not too different from the 2.5 times 

reported in Table 21. The estimates for total and hours effects are positive for both 

regions and often significant, in line with the raw correlations discussed in Section 2.4 

(see Graph 24 and Panels B and E of Table 22). The estimates for the jobs effects are 

not statistically significant and present a random pattern of signs and magnitudes.

Once the poolability tests are not sufficiently strong to support the claim that the 

employment effects differ across regions, as it was expected, restricted SUR was 

estimated. The coefficients of the spike (but not the coefficients of the other variables) 

were restricted to be the same across regions. Table 23 presents the restricted estimates; 

they are remarkably similar to the estimates in Panel V of Table 19, suggesting that the 

estimates are robust to OLS (WLS) or SUR, although they are more efficient in SUR.

Notice that for the SUR estimates, = /?' + /j' no longer holds because a different variance- 
covariance matrix weights each equation.
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A cautious approach, which conforms to prior expectations on a stronger effect on 

the employment in PE is taken and more weight is put in the estimates in Tables 21, 

which suggest that the minimum wage causes more than twice as much employment in 

PE than in SP. Although there is no available empirical evidence of employment effects 

across regions for Brazil, the above evidence is in line with other features of the data 

and with theory. First, it is in line with a larger spike, a more binding minimum wage 

(lower initial wages), more wide-spread non-compliance, larger and more extensive 

spillover effects, and a stronger compression effect in PE (see Sections 2.4 and 3.3). 

Second, it is also in line with theory, which predicts a stronger effect on regions and/or 

population groups where the minimum wage is more binding, i.e. poorer regions (PE) 

(see Sections 1.1, 1.2 and 2.4.2.1).

The above employment results, together with the wage results discussed in Section 

3.3 and regional differences highlighted in Section 2.4, suggest different structural 

production relations and segmented regional labour markets in PE and SP. Because of 

that, regional minimum wages might be less of a restrictive policy than a national 

minimum wage, as they account for such regional specificities, as discussed in Section

3.3. The wage levels in PE might constrain the size of the increase that would make the 

minimum wage relevant in SP. This is because politicians favour or oppose minimum 

wage increases depending on the overall macroeconomic performance in each region. 

Furthermore, regional minimum wages are politically easier to administrate than a 

national minimum wage -  and safer. The danger is that political propaganda -  rather 

than an effective social policy -  might be the outcome of a national minimum wage 

increase debate (see Sections 3.3 and 4.8.2).

4.6 EMPLOYMENT EFFECTS OVER TIME

As discussed in Sections 2.1 and 3.4, the minimum wage was used as a 

deflationary policy in Brazil, via under-indexation of the real minimum wage (erosion 

of the nominal minimum wage). However, when pressure was enough, the nominal 

minimum wage was increased, triggering an inflationary wage-price spiral. That is 

because in the presence of high inflation and distorted relative prices, rational agents
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took increases in the minimum wage as a signal for price and wage bargains -  even after 

law forbade its use as numeraire in 1987. In other words, the indexer and numeraire 

roles played by the minimum wage were a phenomenon in reaction to the inflationary 

environment. As a result, although the nominal minimum wage is the policy variable, 

the relevant variable to which firms and workers respond to is the real minimum wage. 

Firms and workers respond very differently to a minimum wage increase depending on 

the level of the inflation. In particular, for very high inflation periods in which firms 

perceive the increase as temporary, they anticipate the wage-price spiral and do not 

adjust employment to avoid adjustment costs. Conversely, more adverse employment 

effects are expected in low inflation periods (see Sections 3.4 and 6.1). That is because 

the real minimum wage is the relevant variable; under low inflation, the real minimum 

wage erodes slower and under high inflation, it erodes faster. Thus the effect of the 

minimum wage on employment is expected to differ in high and low inflation periods. 

This argument is along the lines of the usual nominal rigidity argument for including 

inflation in wage equations. Furthermore, the study of the effects of the minimum wage 

in high and low inflation periods is important because it might play a role in the recent 

employment effects debate in the literature (see Section 1.2). If employment effects are 

negative in low inflation periods, and zero or positive in high inflation periods, this 

could be an explanation of non-negative (overall) employment effects -  at least for 

countries exposed to high inflation, like Brazil.

As discussed in Section 2.4, the real minimum wage and real wages eroded faster in 

the mid 80s and 90s, periods of highest inflation. However, rather than the 

corresponding expected increase in employment. Graphs 5 and 24 show that both hours 

worked and employment rate fell, and as a result, total employment fell during high 

inflation periods. The plots of the three employment variables and their correlations 

with the minimum do not offer support for a negative effect of the minimum wage on 

employment for the overall period. However, for sub-samples of high and low inflation, 

these are negative (positive) during low (high) inflation periods. This is in line with 

prior expectations of more adverse employment effects in low inflation periods. 

However, such raw correlations need to be proved robust when the effect of other 

variables (demand and supply shocks) on employment is controlled for.
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In more detail, the response of firms and workers to a minimum wage increase 

under high and low inflation is as follows. On the one hand, workers’ response depends 

on the market power of workers above the minimum wage, which in turn depends on 

inflation (see Section 1.1). If inflation is high and workers have enough market power -

i.e., if the spillover effects of the minimum wage are large enough and extend far 

enough in the wage distribution -  they might restore the wage differentials that the 

minimum wage reduced, provoking a general wage-inflationary effect (Freeman, 1996; 

Gramlich, 1976). In the limit, if the increase is fully anticipated, the shift in the wage 

distribution is parallel (see Section 4.4).

On the other hand, firms’ response depends on whether they perceive the increase 

as short or long lived (Foguel, 1997; Neri, 1997a), which in turn depends on inflation 

(see Sections 4.4 and 5.7.1). Consider two scenarios. (1) If inflation is low and prices 

change little, a minimum wage increase will increase the equilibrium real wage and 

push the equilibrium upwards along the labour demand curve, decreasing employment. 

This is because, if no accommodating monetary policy is put in place, firms perceive the 

increase as permanent and respond by reducing employment (see Section 4.6). (2) If 

inflation is high, firms encounter little resistance to upward prices adjustment, as 

nominal stickiness is smaller the higher inflation becomes (Layard et al., 1991). Thus, 

if inflation is high and prices change by much, a minimum wage increase will, as 

before, increase the real wage and push the equilibrium upwards along the labour 

demand curve; however, the subsequent increase in prices will rapidly push the real 

wage back to the initial equilibrium. Wages and prices go up and employment remains 

constant. This is because, if an accommodating monetary policy is put in place, firms 

perceive the increase as temporary, anticipating the wage-price spiral, and do not adjust 

employment to avoid adjustment costs (see Section 3.4). In other words, the 

accommodating monetary policy offsets the disemployment effect of the minimum 

wage (Cox and Oaxaca, 1981). In this case the employment effect of the minimum 

wage will be negative in low but not in high inflation periods.

Figure 1 clarifies the above argument. Let the nominal minimum wage be 

increased. In scenario (1), the equilibrium shifts upwards along from A to B in 

Figure I.e. The higher minimum wage triggers price increases, and the equilibrium 

shifts upwards along AD from A’ to B’ in Figure l.b (AS shifts leftwards to AS’). With
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higher prices, real money supply is lower, and the equilibrium shifts upwards along the 

IS curve from A” to B” in figure l.a (LM shifts leftwards to LM’). Firms do not 

expect accommodating monetary policy following the minimum wage increase, and 

therefore adjust employment. Real wages are now higher and employment is lower. In 

scenario (2), again the equilibrium shifts from A to B in figure l.c, from A’ to B’ in 

figure l.b and from A” to B” in figure l.c. However, because firms now expect 

accommodating monetary policy following the minimum wage increase, then 

accommodating policy indeed follows. An increase in money supply shifts the 

equilibrium downwards along IS from B” to C” (i.e. back to A” ) in figure l.a (LM’ 

shifts rightwards back to LM). This increases prices further, and the equilibrium shifts 

upwards along AS’ from B’ to C’ (AD shifts rightwards to AD’). The higher prices 

erode the initial nominal minimum wage increase, shifting the equilibrium downwards 

along L  ̂ from B to C (i.e. back to A) in figure 1 .c. Real wages are now back to the 

initial equilibrium level and employment is unchanged.

The above argument assumes that nominal minimum wage increases and price 

increases are of the same magnitude. If however, prices increase by more, which 

amounts to letting the nominal minimum wage erode [for example, by under-indexation 

of the real minimum wage, as it was the deflationary policy in Brazil (see Section 2.1)], 

then the real minimum wage is effectively decreased, and thus it is reasonable to expect 

an increase in employment. In this case, therefore, the employment effect of the 

minimum wage will be positive, more so the higher the inflation. This argument is 

along the lines of the usual nominal rigidity argument for including inflation in wage 

equations. Just as real wage models include inflation, so might employment models. In 

sum, the minimum wage employment effect is less negative (more positive) under high 

than under low inflation.

An attempt to formalize the above argument utilizing uncertainty is as follows. As 

discussed in Section 4.2, the conditional labour demand function L‘̂ =L(p,W,MW,r) is 

the theoretical ground for modelling employment as a function of the real minimum 

wage and inflation. First, after normalizing all variables by p, prices no longer belong

In this case, no employment effects should be observed and no real wage effects should be observed 
either. Although the employment effect evidence reported below is small and sometimes not significant, 
the spillover effects reported in Section 3.6 are fairly large in high inflation. One tentative explanation is
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in the equation and the remaining variables are expressed in real terms. Second, 

inflation enters the empirical employment equation in place of the real interest rate; 

inflation is the variable that best captures the uncertainties that affect firm’s investment 

decisions as well as firm’s decisions about keeping and firing labour.

Because uncertainty plays such a crucial role on firm’s investment decisions as well 

as on firm’s decisions about keeping and firing labour, and because instability and 

uncertainty in business and in the economy are probably greater at high than at low 

levels of inflation, the conditional labour demand function will be modified to account 

for the role of uncertainty explicitly. Let the new conditional labour demand function 

be L^*=f(uncertainty)L(p,W,MW,r), where L(p,W,MW,r) is the conditional labour 

demand function in the absence of uncertainty, as before, and /(uncertainyt) is a way of 

expressing how uncertainty has a negative effect ( f’<0) on decisions about keeping and 

hiring labour. Also, let uncertainty be a function of inflation, uncertainty ==h(inflation), 

which expresses the reasonable assumption that under non-accommodating monetary 

policy, instability and uncertainty are probably greater at high levels of inflation than at 

low levels (h ’>0). Then, the new conditional labour demand can be re-written as

=f(h(inflation))L(p, W,MW,r). This shows that the effect of a change in the minimum 

wage is multiplied by the factor f(h(inflation)). That is, changes in the minimum wage 

have different impacts in high versus low inflation periods. If this factor is taken to be 

positive, i.e. iff(h(inflation)) is a positive function, then employment is lower (assuming

< 0) in higher inflation periods.

However, under accommodating monetary policy in very high inflation regimes 

(scenario 2 in Figure 1), the uncertainty function needs to be modified. Rather than the 

usual association of higher inflation with more uncertainty ((h’>0), higher inflation is 

now associated with less uncertainty, ((h’<0.) That is because, after a threshold (say, 

after hyperinflation), firms expect accommodating monetary policy, which indeed 

follows, and therefore they are more certain of the erosion of the minimum wage 

increase and avoid employment adjustment. Overall, for the full range of inflation rates 

(very low to very high rates), it can be argued that uncertainty=h(inflation) is not a 

monotonie function; it is rather like the well known “bending backwards labour supply

that these effects are very volatile, and that they quickly vanish away (see Section 6.2). A way to test that 
in future work is to include lags o f  real wages in the wage models and check whether they are negative.
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curve” (see Figure 2). As a result, the explicit functional form and sign off(h(inflation)) 

can be taken to be such that it factors the minimum wage employment effect to be less 

negative (more positive) under high than under low inflation.

The empirical strategy here is to split the sample into high and low inflation, which 

amounts to multiplying the entire equation by a dummy for high and low inflation. This 

is the empirical counterpart of the above argument in which factor f(h(inflation) 

multiplies L(p,W,MW,r). Thus the models specified in Section 4.3 are estimated for 

high and low inflation periods using spike as the minimum wage variable (see Section

4.4). Table 24 and Graph 49 present estimates of the employment effect obtained by 

multiplying the employment estimates by the “response factor”, i.e. the estimate of the 

spike in response to the nominal minimum wage (toughness), as discussed in Section

3.2.3. Tables 5 and 8 show that a 10% increase in the nominal minimum wage 

increases spike by 0.3 (0.2) percentage points in high (low) inflation periods (see 

Sections 3.2.3 and 3.4). Table 24 shows that the pattern of signs, significance, and 

magnitudes are not too different for high and low inflation periods (see Panels A and B 

of Table 24). The bottom of Table 24 presents the interval that brackets the effect of a 

10% increase in the minimum wage across models and the corresponding average 

estimate and standard deviation. The total employment effect ranges from 0.13% to 

0.86% (0.09% to 0.65%) and is centred at 0.50% (0.48%) in high (low) inflation 

periods, decomposed into (a) the hours coefficient ranging from 0.14% to 0.94% (0.18% 

to 0.51%), centred at 0.51% (0.32%); and (b) the jobs coefficient ranging from -0.10% 

to 0.08% (-0.27% to 0.38%), centred at -0.03% (0.11%). The lower end of the interval 

of the total employment effect is now positive as opposed to the lower end of the 

interval for the overall period estimates reported in Sections 4.2 and 4.3 which was 

negative. This offers no support for an adverse effect either in high or in low inflation. 

Notice also that the variance within the interval is small.

A more detailed inspection of Table 24 shows a few qualitative differences. On the 

magnitude, most of the (positive) total effect estimates are larger for high than for low 

inflation periods, as expected. This suggests that any negativeness coming from a 

decrease in jobs is more than compensated by positiveness coming from an increase in 

hours worked -  more so for high inflation periods. On the direction, the jobs effects 

estimates are mostly negative under high inflation and mostly positive under low

159



inflation. This is counterintuitive and contrary to prior expectations of more adverse 

employment effects in low inflation periods, as discussed above. However, although 

jobs estimates are mostly negative under high inflation, they are also less negative, as 

expected. The bottom row of Table 24 shows that the interval for the jobs estimate is 

-0.10 to 0.08 in high and -0.27 to 0.38 in low inflation periods. This is in line with prior 

expectations of more adverse employment effects in low inflation periods, as discussed 

above.

Unfortunately, the low inflation period is not long enough to produce precise 

estimates and most estimates are not statistically significant. Furthermore, the null 

hypothesis of identical employment effects could not be rejected across most 

specifications (30/36) (see Panel G of Table 22); it was never rejected for the dynamic 

models. Rather than indicating that the true underlying employment effect is the same 

in high and low inflation periods, this might indicate either not enough variability in the 

data to reject the null or large standard errors. In sum, not only the sample size is small, 

but also the variability in the data is also small under low inflation, making the estimates 

more imprecise.

Prior expectations of a more adverse employment effect in low inflation periods, 

although not supported by the data because of sample size limitations, should not be 

dismissed. First, more adverse employment effects in low inflation periods are in line 

with a larger spike, a more binding minimum wage, larger and more extensive spillover 

effects, and a stronger compression effect in poorer regions and in high inflation periods 

(see Sections 2.4 and 3.4). Second, theory predicts a more adverse employment effect 

in low inflation periods, when firms perceive a minimum wage increase as permanent. 

If firms perceive the increase as temporary, they anticipate the wage-price spiral and do 

not adjust employment to avoid adjustment costs (see Sections 3.4 and 6.1).

Although the above results are not in line with prior expectations or theory, they 

can be argued to be in line with previous empirical evidence for the US and Brazil. 

Burkhauser (2000a) estimated minimum wage employment effects using sub-samples 

for more and less strong macroeconomic climate, e.g., including and not including the 

late 90s that witnessed robust economic growth in the US, and found a small negative 

effect on teenage employment even during stronger macroeconomic growth. There is 

no available empirical evidence of employment effects in high and low inflation for
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Brazil, but there are different studies using different sample periods to estimate this 

effect. Studies that use data for the 80s and 90s are here comparable with the full 

sample period estimates from Sections 4.2 and 4.3, whereas studies that use data for the 

late 90s are here comparable with the low inflation period sample estimates above. For 

example (see Section 1.2), Neri (1997a) used individual level panel data for the mid-90s 

and found small negative employment effects. Foguel (1997) used individual level 

panel data for the mid-SOs and found small negative employment effects. Cameiro 

(2000), Foguel et al. (2000 and 2001), Corseuil and Cameiro (2001), Corseuil and 

Morgado (2001), Fajnzylber (2001) and Soares (2003) used individual level panel data 

and time series data for the 80s and 90s and found mostly small negative employment 

effects. Neumark et al. (2003) used individual level panel data for the late 90s, and 

found small negative employment effects. It appears then, that in line with the above 

evidence, previous evidence was also unable to find more adverse employment effects 

under a low inflation period.

4.7 EMPLOYMENT EFFECTS ACROSS SECTORS

4.7.1 Formal and Informal Sectors

As discussed in Section 3.5.1, the standard Welch-Gramlich-Mincer Two Sector 

Model major prediction following a minimum wage increase is that the uncovered 

sector wages fall as a result of covered sector displaced workers moving into uncovered 

sector employment. It follows that, in the uncovered sector, a spike should not be 

observed in the wage distribution and the labour demand curve should not be 

downwards sloping (Welch, 1976; Gramlich, 1976; Mincer, 1976). If additionally 

labour supply is assumed inelastic, the uncovered sector employment increase is just 

enough to off set the covered sector employment decrease = - /? / )  and the net (full 

sample) employment effect is zero.^^ Once more, this could be an explanation of non

negative (full sample) employment effect and could play a role in the recent 

employment effects debate in the literature (see Section 1.2). It is therefore important to

^  Brown (1999) argues that the fall in the uncovered sector wage would have to be implausibly large to 
absorb most o f  the workers displaced from the covered sector.
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investigate the covered and uncovered sectors coefficients underlying the net coefficient 

-  especially if the uncovered sector is large.

As discussed in Section 3.5.1, the predictions of the Two Sectors Model follow 

from the assumption of non-coverage. The Brazilian informal market suffers from non- 

compliance not non-coverage. That is the key difference between the US and Brazilian 

literatures on uncovered and informal sector minimum wage effects. Informal sector 

wages and employment need not respond to an increase in the minimum wage in the 

same way that uncovered sector wages and employment respond. First, as discussed in 

Sections 2.42.2 and 3.5.1, a large spike is observed in the wage distributions of both 

sectors (see Graphs 26 and 27), also shown by other authors for Brazil (Maloney and 

Mendez, 2003; Gonzaga et al., 1999; Foguel, 1997) and for other Latin America 

countries (Maloney and Mendez, 2003). Card and Krueger (1995) and Brown (1999) 

also document a spike in the uncovered sector wage distribution for the US. The same 

effective pay (one minimum wage) is paid in both sectors; non-compliance is observed 

either as below minimum wage workers or on other aspects of the labour contract, such 

as social security taxes, paid holidays, health insurance, etc. (Amadeo et al., 1995; 

Amadeo and Camargo, 1997; Cox-Edwards, 1997). Some authors argue that the 

informal sector is a way of avoiding the inefficiencies of labour market regulation 

(Maloney, 1999; Soto, 1989; Loayza, 1997). Second, as discussed in Section 3.5.1, 

substantial spillover effects are also observed in both sectors (see Tables 13-15 and 

Graph 42), also shown by other authors for Brazil (Maloney and Mendez, 2003; 

Gonzaga et al., 1999; Foguel, 1997; Neri et al., 2001; Cameiro, 2000) and for other 

Latin America countries (Maloney and Mendez, 2003). The compression effect is 

strong in both sectors; it is at the bottom of the distribution in the formal sector and 

towards the centre of the distribution in the informal sector, because of the position of 

the spike in each distribution. Put differently, spillover effects extend higher up in the 

distribution for the informal sector, because the initial level of wages is lower in that 

sector.

The presence of a spike and spillover effects in both sectors suggest that 

employment decreases in both sectors. Maloney and Mendez (2003) question the 

validity of the standard Two Sector Model to explain the formal and informal sector in 

Latin America. Mincer (1976) notes that the prediction of the uncovered sector wages
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fall is not robust to alternative assumptions on sectoral choice and unemployment. Card 

and Krueger (1995) show that the uncovered sector wages rise (and employment falls) if 

the covered sector labour demand curve is relatively inelastic. Edwards and Lustig 

(1997) argue that the Harris-Todaro prediction of fall in uncovered sector wages 

depends on various elasticities, in particular on the labor demand elasticity. The labour 

demand curve for the industry (mainly formal sector firms) in Brazil is fairly inelastic 

(Barros et al., 2001).*^ Therefore, it is important to investigate the formal and informal 

sectors coefficients underlying the net coefficient in Brazil -  especially because the 

informal sector is large and overpopulated by minimum wage workers. The effects on 

the informal sector, where most of the poorer workers are, will give an indication of 

whether or not the minimum wage legislation disemploys those who could benefit most 

from antipoverty and anti-inequality policies (see Section 3.5.1). Furthermore, the 

study of the effects of the minimum wage across sectors is important because it might 

play a role in the recent employment effects debate in the literature, as discussed above.

As discussed in Section 2.4.2.2, the plots of the log real hourly minimum wage 

and the three employment variables, log total average hours worked in the working 

population, log average hours worked for those working and log employment rate over 

time (see Graph 31), do not offer much support for a negative effect of the minimum 

wage on employment in the formal sector, but might offer some support for negative 

effect in the informal. The correlations between the minimum wage and the 

employment variables suggest that when the minimum wage is increased, the total 

number of hours worked increases in the formal and decreases in the informal sector, 

the latter mainly through a decrease in the employment rate. However, such raw 

correlations need to be proved robust when the effect of other variables (demand and 

supply shocks) on employment is controlled for.

The models specified in Section 4.2 are estimated for each sector using spike as the 

minimum wage variable (see Section 4.4). Table 25 and Graph 50 present estimates of 

the employment effect obtained by multiplying the employment estimates by the 

“response factor”, i.e. the estimate of the spike in response to the nominal minimum 

wage (toughness), as discussed in Section 3.2.3. Tables 5 and 6 show that a 10% 

increase in the nominal minimum wage increases spike by 0.3 percentage points (see

No estimates o f  the informal sector labour demand elasticity are available in the literature for Brazil.
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Section 3.2.3). Table 25 shows that the pattern of signs, significance, and magnitudes 

are remarkably similar in both sectors (see Panels A and B of Table 25).^* The bottom 

of Table 25 presents the interval that brackets the effect of a 10% increase in the 

minimum wage across models and the corresponding average estimate and standard 

deviation. The total employment effect ranges from -0.19% to 0.89% (-0.10% to 

1.04%) and is centred at 0.50% (0.43%) in the formal (informal) sector, and is 

decomposed into (a) the hours coefficient ranging from -0.01% to 0.90% (0.26% to 

0.71%), centred at 0.46% (0.54%); and (b) the jobs coefficient ranging from -0.18% to 

0.41% (-0.61% to 0.35%), centred at 0.02% (-0.12%). The lower end of the interval of 

the total employment effect is smaller than the lower end of the interval of aggregate 

(net) estimates reported in Section 4.3 and in line with that reported in Section 4.2. This 

is a small adverse effect -  below 0.19% (0.10%) in the formal (informal) sector across 

specifications. Notice that not only the magnitude of the estimates, but also the variance 

within the interval is small.

The null hypothesis of identical employment effects, = Pf ~ P]  ̂ could not be 

rejected across most specifications (see Panel C of Table 25); it was never rejected for 

dynamic specifications; it was never rejected in the specifications in first difference and 

in first and twelfth differences. These results might have been partially driven by not 

enough variability in the data to reject the null or from large standard errors. As 

discussed in Section 3.5.1, assuming no sorting by wages into formal and informal 

sectors; and full compliance with the same minimum wage law in both sectors; the wage 

distributions would look identical and the effects of the minimum wage on wages would 

be the same in both sectors. Furthermore, assuming the same labour demand elasticity 

in both sectors, the effects of the minimum wage on employment would be the same in 

both sectors. If any of these assumptions is relaxed, the effect of the minimum wage 

could differ across sectors. Sorting, compliance, and labour demand elasticities did not 

drive the effect of the minimum wage on employment to differ across sectors. There

As discussed In Section 4.1, the semi-log specification guarantees that Pj = + p^- As a result, log o f
full sample employment rate (hours worked) no longer equals the sum o f  the log o f  formal and informal 
sectors employment rate (hours worked), and therefore p ‘ = p ‘̂ = p ‘ no longer holds. For consistency 
and comparability with previous sections, the models in this section were specified as in Section 4.2 to 
guarantee that Pj= Plf + p -̂ This is a technical issue with no further implications; the functional form 
does not change the estimates magnitudes significantly, and it surely does not change their signs. The 
same applies in Section 4.7.2.
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might be some endogeneity, but not enough to contaminate the results as to reject the 

null. There might be some non-compliance, but on other aspects of the labour contract, 

as suggested above. The labour demand elasticities might differ across sectors, but not 

as much as to drive the null to be rejected.

These results are in line with other pieces of evidence reported above and with 

other empirical evidence. First, these results are not surprising and are rather reassuring 

of other features of the data. As discussed above, negative employment (rate) effects in 

both sectors and positive unemployment effects (see Graph 50.b) are consistent with the 

presence of a spike and spillover effects in both sectors. The results suggest that in the 

raw correlations above (see Section 2.4.2.2), the minimum wage was picking up the 

effect of other variables on employment, which has now been controlled for by using 

regression models. Second, these results are in line with some previous empirical 

evidence for Brazil and for other developing countries (see Section 1.1). For Brazil, 

Fajnzylber (2001) and Foguel (1997) found evidence supporting a negative employment 

effect for both formal and informal sectors; although Cameiro (2000) found evidence 

supporting a negative effect in the formal and a positive effect in the informal sector 

employment. Maloney and Mendez (2003) found evidence supporting a negative 

employment effect on both the formal and the self-employment sectors in Colombia. 

Gindling and Terrell (1995) were unable to find evidence of employment effect in the 

formal sector in Costa Rica, but found a positive employment effect in the informal 

sector. In contrast, El-Hamidi and Terrell (2001) found evidence supporting an increase 

in the covered and no effect in the uncovered sector employment.

Although the above evidence is in line with previous empirical evidence for Brazil 

and for other developing countries, it is not in line with theory. The standard Welch- 

Gramlich-Mincer Two Sector Model major prediction following a minimum wage 

increase is that the uncovered sector wages fall and that as a result, the uncovered sector 

employment increases and the covered sector employment decreases, as discussed 

above. This prediction does not hold for Brazil. As a result of the presence of spike and 

spillovers in both sectors, not only a strong compression effect is observed in both 

sectors, as discussed in Section 3.5.1, but also job effects are negative in both sectors. 

This suggests a downwards sloping labour demand curve in both sectors, challenging 

the standard Two Sectors Model as inadequate to explain the effect of the minimum
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wage on the formal and informal sectors in Brazil and in Latin America more generally. 

The theoretical novelty here is negative employment effects in the informal sector.

Most importantly, the novelty here is that the poorer -  over-represented in the 

informal sector where law is not complied with -  are not out of the reach of the 

minimum wage legislation. Even those below the minimum wage in the informal sector 

-  where most of the low paid are -  benefit from minimum wage increases. In other 

words, the minimum wage is effective in the informal sector both above and below the 

minimum wage. Having established the compression effect on the wages distribution of 

both sectors, the crucial question was whether the minimum wage employment effect 

differs across sectors. The evidence above suggests that employment is moderately 

affected roughly by the same magnitude in both sectors, and unemployment is not 

substantially increased.

This is not incompatible with the hypothesis that the informal sector is absorbing 

displaced formal sector workers, as a way of avoiding the inefficiencies of labour 

market regulation (Soto, 1989; Loayza, 1997; Maloney, 1999), the so-called “Cushion” 

e f f e c t . A s  discussed in Section 3.5.1, although the minimum wage is still paid in both 

sectors, non-compliance is observed on other aspects of the labour contract. Both firms 

and workers are better off with that deal; workers take the same pay home and firms pay 

less (pay no overhead costs) than in the formal sector. Put differently, the excess of 

regulations increase non-compliance, and non-compliance increases the de facto size of 

the informal sector (Ashenfelter and Smith, 1979). McIntyre (2002) reported evidence 

suggesting that the minimum wage increases the size of the informal sector. Because of 

that, the informal sector plays an increasingly important role in wage determination in 

Brazil (Cameiro and Henley, 1998). Neri (1997a) argues that minimum wage increases 

are more likely to informalize than to destroy jobs. In a developing country -  with no 

social security -  people cannot afford to stay out of work and will move into lower paid 

jobs (although there might be an effect of the minimum wage on the labour supply).

Cameiro and Henley (1998) argue that the informal sector size is counter-cyclical and it acts as a 
cushion for the formal sector disemployment effects over recessions. In this case, the unemployment rate 
should not fluctuate much over the business cycle, which is shown by Cameiro (2000). McDonald and 
Solow (1985) present a model for a two-sector economy and show that demand shocks are likely to cause 
greater fluctuations in formal than in informal sector employment. For example, real wages in Brazil are 
not flexible in the formal sector, as a result o f  considerable insider power (Cameiro and Henley, 1998; 
Cameiro, 2000), and do not fall to absorb the shock -  which will be accommodated through the shedding 
o f labour into the informal sector.
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However, whether displacement into informal sector jobs with no social insurance and 

employment protection is better than unemployment is arguable (Macedo, 1981; 

Cameiro and Henley, 1998).^^ The problem would not be the existence of an informal 

sector per se but rather the association between informality and poverty. This is 

particularly relevant in poorer regions, where a large proportion of those below the 

minimum wage are. Regionalizing the minimum wage, to the extent that it accounts for 

regional labour markets specificities, might reduce informality.

4.7.2 Private and Public Sectors

As discussed in Section 3.5.2, the employment effects predicted by the neoclassical 

model rely on a profit maximizing firm, not on a Government employer that can cover 

the higher wage bill by raising taxes, reducing expenditure, or simply printing money, 

as in Brazil (see Section 2.1). This is not to claim there will be no adverse employment 

effect in the public sector. Even though they are not predicted by a specific theory, 

Hamermesh (1993) notes that institutional differences in developing countries do not 

require changes in the basic theory of labour demand. However, because evidence 

regarding the private sector need not carry over to the public sector, the same sort of 

robustness check for the formal and informal sectors in Section 4.7.1 is performed for 

the private and public sectors. Investigating the public sector employment effects is 

particularly relevant if the public sector, as in Brazil, is overpopulated by minimum 

wage workers. This is because the Government will account for the impact of the 

increase on the public deficit. As discussed in Section 2.1, this impact has often been 

the criterion for the affordable increase.

As discussed in Sections 2.4.2.3 and 3.5.2, a large spike is observed in the wages 

distribution of both private and public sectors (see Graphs 33 and 34). Also, as 

discussed in Section 3.5.2, substantial spillover effects are also observed in both sectors 

(see Tables 16-18 and Graph 43). The compression effect is strong in both sectors; it is 

stronger in the private sector because the minimum wage cuts deeper into the wage 

distribution of that sector. Put differently, spillover effects extend higher up in the 

distribution for the private sector, because the initial level of wages is lower in that

Amadeo at al. (1995) discuss firms’ incentives to informalize their workforce following a minimum 
wage increase.
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sector. The presence of a spike and spillover effects in both sectors suggest that 

employment decreases in both sectors. As discussed in Section 2.4.2.3, the plots of log 

real hourly minimum wage and three employment variables, log total average hours 

worked in the working population, log average hours worked for those working and log 

employment rate over time (see Graph 37), do not offer much support for a negative 

effect of the minimum wage on employment in the private sector, but might offer some 

support for negative effect in the public sector. The correlations between the minimum 

wage and the employment variables suggest that when the minimum wage is increased, 

the total number of hours worked increases in the private and decreases in the public 

sector. However, such raw correlations need to be proved robust when the effect of 

other variables (demand and supply shocks) on employment is controlled for.

The models specified in Section 4.2 are estimated for each sector using spike as the 

minimum wage variable (see Section 4.4). Table 26 and Graph 51 present estimates of 

the employment effect obtained by multiplying the employment estimates by the 

“response factor”, i.e. the estimate of the spike in response to the nominal minimum 

wage (toughness), as discussed in Section 3.2.3. Tables 5 and 6 show that a 10% 

increase in the nominal minimum wage increases spike by 0.3 percentage points (see 

Section 3.2.3). Table 25 shows that the pattern of signs, significance, and magnitudes 

are remarkably similar in both sectors (see Panels A and B of Table 26). The bottom of 

Table 26 presents the interval that brackets the effect of a 10% increase in the minimum 

wage across models and the corresponding average estimate and standard deviation. 

The total employment effect ranges from -0.27% to 0.82% (0.10% to 2.28%) and is 

centred at 0.41% (0.75%) in the private (public) sector, decomposed into (a) the hours 

coefficient ranging tfom 0.19% to 0.87% (0.12% to 2.51%), centred at 0.48% (0.81%); 

and (b) the jobs coefficient ranging from -0.46% to 0.10% (-0.24% to 1.68%), centred at 

-0.08% (0.23%). The lower end of the interval of the total employment effect is smaller 

than the lower end of the interval of aggregate (net) estimates reported in Section 4.3 

and in line with that reported in Section 4.2 for the private sector; it is positive for the 

public sector. This is a small adverse effect -  below 0.27% in the private sector (and 

positive in the public sector) across specifications. Notice that not only the magnitude 

of the estimates, but also the variance within the interval is small.
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The null hypothesis of identical employment effects in both sectors could not be 

rejected across most specifications (see Panel C of Table 26); it was never rejected for 

dynamic specifications; it was never rejected in the specifications in first difference and 

in first and twelfth differences (except one). These results might have been partially 

driven by not enough variability in the data to reject the null or from large standard 

errors. Nonetheless, these results suggest that employment is moderately affected in 

both sectors, and unemployment is not substantially increased (see Graph 51 .b). These 

results are in line with other features of the data. As discussed above, negative 

employment (rate) effects in both sectors and positive unemployment effects are 

consistent with the presence of a spike and spillover effects in both sectors.

As discussed in Section 3.5.2, the minimum wage was thought to be effective in 

both sectors. Having established the compression effect on the wages distribution of 

both sectors, the crucial question was whether the minimum wage employment effect 

differs across sectors. The evidence above suggests that employment is moderately 

affected roughly by the same magnitude in both sectors, and unemployment is not 

substantially increased. There is neither available empirical evidence of employment 

effects in private and public sectors in the Brazilian or international literature to 

compare the above results with, nor a specific theory that predicts such effects, as 

remarked above. However, the results are intuitive, and in a way, can be argued to be 

loosely in line with theory. This is because theory predicts a more adverse effect on 

population groups where the minimum wage is more binding. In that sense, a more 

negative effect in the private than in the public sector is in line with theory.

As discussed in Section 3.5.2, just as it has been argued that poorer regions might 

oppose a larger increase because of potentially more adverse employment effects 

resulting from a more binding minimum wage in those regions (see Sections 3.3 and

4.5), there has been a verbal tradition in Brazil to hypothesize that the minimum wage is 

not increased to a level that the market could tolerate because of the potentially adverse 

effect on the public deficit of poorer regions (see Section 2.1). This suggests that 

regionalizing the minimum wage might make it affordable in the poorest small towns in 

poorer regions. By the same token, this also suggests that a public and private sector 

minimum wage might be less of a restrictive policy. As discussed in Section 2.1, the 

impact of the minimum wage on the public deficit has often been the criterion for the
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affordable increase. Recent attempts have been made to model this in Brazil. The role 

of the Government has been accounted for, extending efficiency wage bargaining 

models such as the one proposed by MacDonald and Solow (1981), to introduce the 

Government as an additional player to firms and unions/workers.

4.8 ROBUSTNESS CHECK

To summarize the identification discussion: (1) By using spike as a measure of the 

constant minimum wage, the effect of spike is not confounded with the effect of other 

regional macro variables on employment (see Section 3.2). (2) By accounting for

regional fixed effects, the effect of spike is not confounded with the effect of 

unobserved regional macro fixed effects on employment (see Section 3.2). The last step 

is to control for simultaneity bias. (3) By correcting for simultaneity bias, the effect of 

spike is not confounded with the effect of unobserved regional macro variables on 

employment.

As discussed in Section 4.4 spike and employment are simultaneously determined. 

An exogenous or predetermined variable -  that affects employment only via spike -  was 

used to ensure identification. Lags of spike, necessary minimum wage and political 

variables were proposed as such an instrumental variable.

Under the assumption of errors serially uncorrelated over time, two instruments 

were d e fin ed .F irs tly , lags of spike -  naturally correlated with spike but uncorrelated 

with the error term -  fulfil the properties of a valid instrument. Panel 1 of Table 27 

shows estimates, not always significant, of magnitude and signs not too different from 

the uninstrumented versions of Section 4.3. The coefficient of the total employment 

effect ranges from -0.327 to 0.956, decomposed into (a) the hours coefficient ranging 

from -0.023 to 0.975; and (b) the jobs coefficient ranging from -0.306 to 0.222. Other 

things constant, increasing the minimum wage by 10% (increases spike by 0.3 

percentage points) decreases employment by 0.1% at the most.

Under the assumption o f  errors serially uncorrelated over time, the most obvious instruments for spike, 
along with its own lags, are lagged real minimum wage and lagged Kaitz index. However, as discussed in 
Section 3.2, they do not ensure identification. Furthermore, they suffer from the same drawback as spike
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Secondly, the necessary minimum wage (SMN), as defined in the Constitution, i.e., 

the subsistence income for an adult worker and his/her family (see Section 2.1), and its 

lags were used as instruments. Such a bundle -  whose cost varies across regions -  has 

been unaffordable at the prevalent minimum wage. This is not an observed, but a 

constructed variable, and because of that, it is not thought to be simultaneously 

determined with employment. Because the SMN measures the hypothetical past 

inflation that would be experienced -  but in reality is not -  by minimum wage workers, 

it does not really play a role in wages and employment determination. The correlation 

between the observed minimum wage and the SMN in differences is 0.53. SMN is 

thought to be well correlated with the systematic part, but not correlated with the 

endogenous part of the minimum wage.^^

The appropriate bias correction is formalized by 2SLS. Panel 2 of Table 26 shows 

estimates, not always significant, once more of magnitude and signs not too different 

from the uninstrumented versions of Section 4.3. The coefficient of the total 

employment effect ranges from -1.082 to 0.981, decomposed into (a) the hours 

coefficient ranging from -0.573 to 0.976; and (b) the jobs coefficient ranging from - 

0.508 to 0.126. Other things constant, increasing the minimum wage by 10% (increases 

spike by 0.3 percentage points) decreases employment by 0.32% at the most.

4.8.1 SERIAL CORRELATION

If the assumption of errors not serially correlated over time is relaxed, the structure 

of the errors is crucial in defining which -  if any -  lag of the endogenous variable can 

be used as a valid instrument. Assuming serial correlation over time due to mis- 

specified dependent variable dynamics, as its lags are included as regressors, serial 

correlation over time is expected to vanish. Furthermore, the overidentifying

when serial correlation is relaxed (see Section 4.8.1). Despite o f  that, robustness checks using such 
instruments were performed; they produced robust estimates.

It is intuitively easier here (and in Section 4.8.2) to discuss the sign o f  the correlation in relation to the 
real minimum wage even though these are instruments for spike. Both correlations should bear the same 
sign, because spike and minimum wage are positively correlated (see Section 2.3); there are very few  
cases (indicated in the text) where this is not verified empirically. The magnitude o f  the correlations 
might differ though, because the correlation with spike, being a replacement for the true minimum wage

171



restrictions (Sargan) test can be used as a model selection criterion, indicating which 

dynamics generate serially uncorrelated errors over time and validates lags (of the 

endogenous variable) as instruments (Andrews, 1999; Szroeter, 2000).^^ Ultimately, an 

orthogonality condition must be made to produce an estimable equation and it is not too 

unrealistic to assume that serial correlation over time will vanish after differencing, 

adding dynamics, controls, regional and time dummies. The constant is the base 

dummy, and the regional dummies model region specific trends because regions are 

expected to differ in their macroeconomic performance pace over time (see Section 4.2).

This was the presumption in Section 4.8. Panels 1 and 2 of Table 28 show the 

associated Sargan test, Hausman test and F test (in the first step of the 2SLS) for the 

models in Panels 1 and 2 of Table 27. The Hausman test shows endogeneity, as 

anticipated in Section 4.4; the F test shows the instruments performed well; but the 

Sargan test fails even the dynamic models -  this invalidates lags of spike and SMN and 

its lags as instruments. Tentative explanations for persistent serial correlation over time 

are: (a) difficulty in modelling month data dynamics; (b) other sources of mis- 

specification; (c) “serial correlation memory” due to indexation; and (d) omitted spike 

dynamics. Only an excluded instrument with truly exogenous variation, uncorrelated 

with the error term and all its past lags, will ensure consistency. Political variables were 

used in an attempt to define such an instrument.

4.8.2 EXCLUDED EXOGENEOUS INSTRUMENTS

Three different sources of political variables were used as instruments. The 

institutional details underlying the validity of the instruments are discussed below; their 

main aspects and the raw correlations with spike are summarized in Table 29.

itself, is contaminated with measurement error. Instrumenting, in addition to controlling for endogeneity, 
also corrects for measurement error.

Baker at al. (1999) uses the frequency filtering approach to deal with endogeneity a la Engle. They 
argue that modelling serial correlation over time and dynamics is assuming a central place in the recent 
employment effect debate (see Section 1.2). Failure in identifying adverse effects at high (short) 
frequency might be due to endogeneity, i.e. the short run variation prematurely censors the adjustment in 
employment. Dynamic models emphasize the long-run adjustment, thus the low frequency variation in 
the minimum wage is “more exogenous”.
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4.8.2.1 Politicians Data

It is well established in the politics of the minimum wage literature that politicians 

might favour or oppose minimum wage increases depending on the overall 

macroeconomic performance in each region (see Sections 3.3 and 4.5). The intuition 

for the “degree of impact” variables discussed in Section 2.3 is that a national minimum 

wage increase affects a different proportion of people across regions depending on the 

overall macroeconomic performance in each region. Similarly, the intuition for the 

political variable instrument is that the underlying political bargaining process for the 

increase implicitly accounts for the overall macroeconomic performance in each region 

(see Section 3.3). Card and Krueger (1995, p. 134) argue, “Politicians from states in 

which an increase in the minimum wage is expected to have a strong effect on wages or 

employment opportunities might oppose the increase, whereas those from states in 

which the expected effect is smaller might support it.” In Brazil, not only the direct, but 

also the indirect effect on employment via wages, pensions, benefits, inflation, informal 

sector, and the public deficit is on politicians’ minds. The final increase is a regional 

weighted average. Becker (1983) argues that policy is the result of compromise 

between competing interest groups (regions); what matters is their relative strength. 

The impact of the increase in each region determines the political support (the relative 

weight) of that region to the increase -  which ultimately determines spike. Thus, 

political support and spike are correlated.

In Brazil, once a year, the Intersyndical Department of Parliamentary 

Consultancy (DIAP) ranks the 100 most influential congressmen in the country 

according to political science criteria (debating, negotiating, voting, articulating, 

forming opinion, leading, etc.) rating their powers of persuasion (DIAP, 2001). These 

are personal characteristics and there is no reason to believe they are endogenously 

determined with employment. The more such congressmen from a particular region, the 

more weight on the interests (group interests) of that region. Sobel (1999) argues that 

interest group pressure significantly influenced congressional voting on the passage of

Assume two regions only in the country: a poor region, where spike is positive and large; and a rich 
region, where spike is zero. If the poor region’s proposed increase has the majority o f  votes when voting 
the national bill, the weight on the rich region’s increase is zero and the final increase is determined by 
what the poor region can afford. In practice, the weights are somewhere between 0 and 1.

173



the minimum wage bills in the US.^  ̂ DIAP’s rank is then a measure of regional weight 

and was here defined as an instrument (IV1). The more pro-increase (contra-increase) 

influential congressmen, the higher (lower) the minimum wage. This can drive the 

correlation with real minimum wage to be either positive or negative, depending on the 

socio-economic-political context. However, Table 29 shows a strong positive 

correlation (0.62), which suggests a fairly stable correlation over the sample period. 

DIAP’s rank was also re-defined as a proportion of congressmen from the sampled 

regions, which did not change the sign of the correlations (IV2). DIAP’s rank was also 

re-defined as a proportion of congressmen from the sampled regions (BA, PE, MG, RJ, 

SP and RS), which did not change the sign of the correlations (IV2).

Once a year, DIAP also attributes marks to politicians for each vote favouring 

workers in workers related bills (DIAP, 1986, 1990, 1994a, 1994b, and 2002). The pro

increase (pro-worker) status is acquired by consistently voting in favour of workers in 

labour related bills. Most of these bills are not directly related to employment, as for 

example: land reform; union leader tenure; president mandate length; subsoil 

nationalization; unfair dismissal; wage, pension and benefits increases; petroleum state 

monopoly; work week shortening; 30 days minimum notice; centralized union; 

conditions of retirement; paid holidays; maternity leave; workers representative to 

company management; progressive tax bands; central bank independence; direct 

presidential elections; striking rights; civil servants tenure; political administrative 

reform; voluntary union contribution; president re-election; redundancy and dismissals 

legal process subject to union check; high education tuition fee; public health insurance, 

etc.^  ̂ A number of these are clearly not endogenously determined with employment; 

this should dilute the endogeneity of those which are. The pro-worker status was re

defined using solely those bills unrelated with but was not sensitive to that, suggesting.

Sobel (1999) rejects the hypothesis that the minimum wage policy in the US has been driven to achieve 
what he calls its “most popularly stated goals” (i.e. lifting the family o f  a typical minimum wage worker 
out o f  poverty, and maximizing her/his earnings). He shows that an interest group model best explains 
the historic path o f  the minimum wage. He motivates the model using union membership and the top 
marginal corporate income tax rate as measures o f  the political power o f  organized labour union and 
business. Such measures are correlated with the minimum wage and could be used as instruments. 
However, data with regional variation was not available for the second, and the first could have a direct 
impact on employment.
^  For a full list, see DIAP (1986, 1990, 1994a, 1994b, and 2002). These publications are not part o f  a 
series; they have slightly different methodologies that required some adjustment. But the main idea is the 
same -  grading politicians on how worker sympathetic they are.
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if anything, that a considerable part of the variation is exogenous. The average mark for 

each region is a measure of how pro-workers (pro-increase) politicians of that region are 

(IV3); the higher the average mark, the higher the minimum wage. Table 29 confirms a 

strong positive correlation with the real minimum wage (0.38), but not with spike. 

Dummies were also defined for whether these politicians are left or right wing, whether 

or not they hold a degree, and the number of mandates they hold (IV4 to IV6), which 

were then interacted (IV 7).

4.S.2.2 Voting Data

Some might argue that voting data would measure the regional weight more 

directly associated with minimum wage increases. Card and Krueger (1995) used 

voting data to construct a measure of political support. Similar data was collected for 

Brazil from the National Congress Daily (Diario do Congresso Nacional, DCN).^^ The 

number of congressmen votes in favour (IV8 and IV9), against (IV10 and IVll)  and 

absent (IV12 and IV13) in each minimum wage bill during the sample period were 

collected in both the Federal Senate and the Deputy Chamber. Usually, pressure against 

the bill (pressure for no increase or a smaller increase) results in inflation erosion of the 

real minimum wage (Sobel, 1999). In Brazil, there are two distinct reasons to oppose 

the increase. In line with the above, pressure against the increase means that the 

increase cannot be afforded; this argument is usually related to the inflation impact or 

public deficit impact of the increase (see Section 2.1). In contrast, pressure against the 

increase means that the increase is not large enough to even maintain the minimum 

wage purchase power; this argument is usually related to protecting the worker’s 

standard of living. Examples of both arguments can be found in the newspapers:

“The Government makes the minimum wage increase conditional upon the inflation level, the 
benefits and pension bill, the Estates and Cities finances... Most Congressmen know that a big 
increase would put at risk the economic stability o f  the country.” (Estadao, 15th January 1998).

“The minimum wage increase affected inflation... but the time is long gone when the increase 
would spread through the whole Economy, like the petrol increase” (Estadao, 13th May, 2000).

“ ...congressm en are worried about finding the resources to afford the bill at the federal level, but 
have forgotten the municipal level... increasing the minimum wage to R$200 would increase the 
wage bill o f  most small and medium towns o f  the Northeast by 7.8%, where 60% to 70% o f  civil 
servants receive one minimum w age... if  they do not find resources at a municipal level, mayors 
will have to fire civil servants” (Estadao, 11th December, 2001).

97 Minimum wage increase laws are published in the Official National Daily (Diario Oficial da Uniao,
DOU), which indicates the associated DCN, where the debate and final votes are published.
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“ ...to  buy the same basket as in 1940, when it was introduced, the minimum wage would have to be
R $517.55 [as opposed to the current R$130]” (Estadao, 10th May, 1998).

The underlying reason for being against the increase will depend on the political 

and economic context, party affiliation and workers’ bargaining power, which naturally 

vary over time. As discussed in Section 2.1, the centralized wage policy was designed 

to control inflation and the public deficit via under-indexation or the real minimum 

wage; Graph 2 shows supporting evidence of the resulting steady decrease. It is hard to 

think that being against these increases is being in favour of even smaller increases; it is 

more plausible to think that opposing such a policy meant favouring protection of the 

worker’s living standard. Thus, the more congressmen against the increase, the more 

pressure for a bigger increase, and the higher the minimum wage. Absence (not 

justifiable absence through sickness, official mission, etc.) is also important because it 

might be a strategy against the passage of the bill (see newspaper citations below). 

Table 29 shows strong negative correlations, although a positive sign was expected for 

IV10 and IVl l .  This is either because of the underlying reason for opposing the 

increase, which can effectively drive the correlation to be negative or positive; or 

because of the definition of the instrument as “number” rather than “proportion”. The 

number of congressmen both in favour and against the increase can move in the same 

direction as the minimum wage, but the proportions are not expected to. Thus, 

proportions were defined (IV14 to IV17), but although the correlation is stronger 

(ranging from 0.19 to 0.60), the sign did not change. Although IV15 and IV16 bare a 

negative sign, the correlations are robust across definitions and variables -  they cannot 

have happened by chance alone. Most importantly, there is plausible economic 

reasoning for either a positive or a negative correlation. Provided the correlation is 

reliable -  nonzero and stable over time -  it suffices to establish a robust correlation.

Card and Krueger (1995, p. 135) used their political variable as a “proxy for 

otherwise unobservable factors in a state that might be related to the impact of the law”, 

implicitly assuming a direct effect on employment over and above the indirect effect via 

the minimum wage. There is no reason to believe that at the time politicians are voting 

the bill this is having a simultaneous effect on employment in Brazil. (1) The minimum 

wage is a more political issue in Brazil -  with huge repercussions for political stability -  

than it is in the US. The minimum wage is perceived as a source of political instability 

that affects the behaviour of voters and policymakers; it is, ultimately, a determinant of
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economic decisions. (2) The minimum wage is more related to the wage-price spiral 

than to employment. The wage-price spiral is a rapid phenomenon under high inflation, 

when firms are more able to adjust their prices. They anticipate the wage-price spiral 

and do not adjust employment to avoid incurring adjustment costs (see Sections 3.4, 4.6 

and 6.1). Those who regard the potential correlation between political variables and 

employment as a source of endogeneity should note the robustness of the results across 

instruments (and can also regard this as a robustness check, where the “more 

endogenous” spike is exchanged by the “less endogenous” instrument). This suggests 

that any endogeneity is negligible in both spike and instruments. In the presence of 

severe endogeneity, there is no reason why all instruments would produce bias in the 

same direction and magnitude.

An interesting feature of voting data is that voting can be non-secret (nominal), 

secret, or party oriented. During the dictatorship there was no voting, and when there 

was, it was symbolic -  this is an exogenous instrument in itself. Parties orient the vote 

prior to voting; non-secret votes (only on demand) are usually a strategy of those 

opposing the increase (favouring a bigger increase) to expose their opponents. For 

example:

“The popular movement against the minimum wage o f  R$151 toughens up in Brasilia at Easter, 
when a circus tent will be installed in front o f  the Congress to shelter 1,000 retired workers who will 
camp there until voting on the bill on the 26th. The vigil will include a mass for the “conversion” o f  
deputies and senators in favour o f  a more generous minimum w age... The organizers o f the 
movement [the Labour Party] want to install Panels with the names o f  the Congressmen and their 
intentions o f  votes in Rio and Sao Paulo... as well as large screens for the people to watch the 
voting live” (Estadao, 19th April, 2000).

“In a convoluted session stretching until early morning, the Government got the Congress to 
approve the R$151 minimum w age... after 3 months o f  fighting and thanks to a full day o f  intense 
lobbying. The session, due to start at 7pm, was postponed to 8pm, to prevent voting going live on 
television, exposing the ‘situation’ Congressmen [those in favour o f  the R$151 Government 
proposal] ...w h o did not succeed in making a deal for symbolic voting, which guarantees the 
anonymity o f  votes. The opposition Congressmen... insisted on nominal voting”. (Estadao, 11th 
May 2000). “By determination o f  the president... the general secretary w ill list the names o f the 
Congressmen who will be punished for voting against the Government.” (Estadao, 12th May 2000).

“The increasing tension between allies and adversaries o f  the Government because o f  the difficulties 
in finding a solution to the minimum wage increase might stop the voting... the leader o f  the Labour 
Party... announced yesterday that his party will be absent” (Estadao, 9th November, 2000).

The lower the minimum wage, the more pressure for a bigger increase, and the 

more often non-secret votes are demanded. Thus, a dummy (3 for non-secret, 2 for 

party oriented and 1 for secret/symbolic vote) was defined for the Federal Senate and 

Deputy Chamber (IV18 and IV19) to account for data reliability, pressure strategies.
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and democracy level. Table 29 shows strong correlations (0.49 and 0.59) and the 

expected negative sign. Block (1980 and 1993) and Card and Krueger (1995) discuss 

party influence on the passage of minimum wage bills in the US. Weighting the number 

and proportion of votes by the “voting dummy” is a natural step (IV20 to 1V29). This 

places more weight on the more reliable non-secret votes data, which also represents 

more proactive pro-increase and democratic times. Table 29 shows strong negative 

correlations. Incidentally, this interaction dilutes the potential endogeneity discussed 

above, as it introduces exogenous variation from the voting dummy.

Another way to measure the political bargaining process is to consider the 

frequency of increases. An increase occurred whenever the socio-economic-political 

tension became unbearable (81/217 months) (see Graph 2 and Table 1); tension in the 

month immediately after the increase is low, reaching its peak the month before the next 

increase. The timing of the increases was regarded as a measure of tension and used to 

define a “voting cycle” variable (IV30).^* The more often bills are presented, the lower 

the minimum wage (the faster its inflation erosion). Table 29 shows a strong correlation 

(0.29) and the expected positive sign. The voting cycle is assumed to be predetermined, 

as tension at each moment is a function of past information.

Weighting the voting data by the voting cycle generates a political variable that 

measures regional political support over time (IV35 to IV50). This places more weight 

on voting when it is most relevant (has just occurred), and less weight when the tension 

is such that new voting is imminent. Weighting is also expected to improve the 

instruments performance -  it produces variation across regions and over time -  although 

Table 29 shows the correlations to be strong and negative again, but not stronger.

As an attempt to further measure the political bargaining process, data was 

collected on bills never submitted to voting, on the commissions formed to appreciate 

bills, and on the speeches of congressmen related to the bill.^^ Data on bills submitted 

by congressmen from the sampled regions to the Federal Senate and the Deputy

Tension can only be measured when it reaches its peak triggering an increase. Assuming that tension 
grows linearly, the voting cycle was defined as a linear time trend between each o f  the two increases. 
Other functional forms (exponential, squared, squared root and log) were also experimented (IV31 to 
IV34).
^^Another potential instrument is the number o f  (or proportion of, say, the last 100) pieces o f  news in 
favour or against the minimum wage increase by politicians from the sampled regions before the increase
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Chamber was collected: the number of minimum wage bills presented (IV51), by left 

winĝ ®® congressmen (IV52), and the number of minimum wage increase bills (IV53). 

The more bills presented, the lower the minimum wage. Table 29 shows strong 

negative correlations, as expected. For the same reasons as before, the last two 

instruments were defined as proportions of the first one (IV54 and IV55), which again 

did not change the sign of the correlation. Also, a dummy was defined for whether the 

bill was effective (never voted) (IV56). The more effective the bills, the higher (less 

inflation eroded) the minimum wage. Table 29 confirms the expected positive 

correlation. Two more variables were defined to measure the length of the passage of 

the bill: sum of days (if more than one bill per month) (IV57); and average days (IV58). 

The longer the passage, the more pressure (the less bargaining power), the higher 

(lower) the minimum wage. The correlation sign will depend on the underlying reason 

for the delay, but it should be the same for both spike and real minimum wage. Table 

29 shows that the signs differ. This is either because of no genuine correlation 

(correlations are indeed low) or because of measurement error. Regarding the latter, 

this data was collected from the National Congress System Information (SICON) web 

page, and (a sub-sample) checked against data from the Section for Parliamentary 

Information (SEDOP). The data is assumed to be reliable and measurement error 

negligible (IV51 to IV53 show strong correlations). Also, the number of bills was 

weighted by the “effectiveness” (IV59) and “length” dummies (IV60 and IV61).

Data was also collected on the number of speeches by congressmen from the 

sampled regions in both the Federal Senate and the Deputy Chamber regarding the 

minimum wage (IV62), by left wing congressmen (IV63), regarding a minimum wage 

increase (IV64), in favour (IV65) and against the increase (IV66). The more speeches 

needed, the lower the minimum wage. Table 29 confirms the expected negative 

correlations. This data was collected from the Shorthand Notes from the National 

Congress Sessions (and associated DCN); it is assumed to be reliable and the 

measurement error negligible for the first three, but not for the last two instruments. 

This is because the last two are subject to interpretation, aggravated by the complex 

socio-economic-political Brazilian context and by the number of variables affected by

is announced. However, not only would such data be costly to collect, but it would also suffer from 
media bias.

Left wing designation according to Figueredo and Limongi (1995).
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the minimum wage. Once more the last four instruments were defined as proportions of 

the first (IV67-IV70), and once more the sign of the correlation remained unchanged.

For most of the bills submitted, a commission would appreciate the impact of the 

increase prior to voting. Data on the (total, left and right-wing) number of congressmen 

from the sampled regions in each commission was collected (IV71 to IV73). The more 

congressmen in favour of the increase, the lower the minimum wage, as before. Table 

29 shows negative correlations, even though a positive sign was expected for IV73, as 

before. Once more, proportions were defined (IV74 to IV77), which did not change the 

sign of the correlations with real minimum wage, but turned into positive the 

correlations with spike. As before, this is either because of no genuine correlation 

(correlations are indeed low) or because of measurement error. Regarding the latter, 

this data was collected from the SICON, and checked against the SEDOP, as before, 

and is assumed to be reliable. However, measurement error is not assumed to be 

negligible, because of the nature of the data (there was not always a commission, not 

always a minimum wage one, etc.). Even though these instruments were thought to 

capture the true underlying political bargaining process, not much confidence should be 

placed in them.

4.S.2.3 Election Data

However, regional affordability is not the only criteria for political support. As an 

attempt to collect data with independent variation to further test the robustness of the 

estimates, consider political propaganda:

“...around 500 mayors w ill meet in Brasilia to discuss a strategy to pressure the Congress against... 
the minimum wage increase... [they] changed their strategy o f  pressure... mainly due to the 
proximity o f  the election campaign for the re-election o f  the congressmen, who dispute the support 
o f the mayors in their electoral basis.” (Estadao, 11th December 2001).

“Usually, the minimum wage increase is defined... in December, but this year the elections 
anticipated the debate... the Government strategy is to postpone the increase above inflation until 
after October, when the new president will have been elected.” (Estadao, 10th July 2002).

Firstly, assume that incentives for more generous increases depend on the 

proximity of elections. Sobel (1999, p. 766) specified a model that “shows an incentive 

for Congress to time changes in the minimum wage just before elections”. He argues 

that this was the case over the entire history of the minimum wage, starting with the Fair 

Labor Standards Act going into effect just eight days before election. Similarly, in
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Brazil, the Consolidacao das Leis do Trabalho introduced the minimum wage -  on the 

1®̂ May 1943 a memorable day -  as a prelude to amending the Constitution to introduce 

presidential elections. In every single electoral year in the sample period there was a 

minimum wage increase -  mostly either in the same month, or a couple of months 

before the election. This is reassuring evidence that the minimum wage is used as 

political propaganda. The basic assumption is that voters are myopic and opportunistic 

policymakers systematically manipulating macroeconomic policy right before elections 

to maximize their chances of re-election (Nordhaus, 1975; Lindbeck, 1976). Thus, the 

timing of elections was used to define an “election cycle” variable (IV78 for national, 

and IV79 for municipal elections),*^* as in political economy models (Carmignani, 

2003). The closer the elections, the higher the minimum wage. Table 29 confirms the 

expected negative correlations (0.34 and 0.04). The political cycle is assumed to be 

exogenous, as it is determined by regular intervals of time.

Secondly, assume that left wing politicians are in favour of more generous 

increases. The lower the minimum wage, the more popular discontentment, and the 

more left wing politicians elected. Data was collected (Nicolau, 1998) on the number 

(proportion) of left wing candidates elected as president, federal deputy, governor, 

estate deputy, senator, and capital mayor (IV88 to IV99). Although not included in 

their final version. Baker et al. (1999) used a dummy for whether left wing politicians 

were in power as an instrument, a common procedure in political economy models 

(Carmignani, 2003). Similarly, data was collected on the number (proportion) of votes 

for left wing candidates (IV100 to IV107). Table 29 shows strong negative correlations 

(0.11 to 0.69), as expected, stronger for proportions. The underlying assumption is that 

any endogeneity coming from the simultaneous determination of the number of (votes 

on) left wing politicians and employment is negligible on monthly data because 

elections only happen every 4 years. Put differently, the number of (votes on) left wing 

politicians, if anything, is a function of past information. However, incentive for 

increases are bigger the more left wing politicians are elected and the closer the 

elections. The election data is weighted by the election cycle (IV108 to IV127), which 

should improve the instruments performance -  because it produces variation across

Like the voting cycle, the political cycle is a linear (exponential, squared, squared root and log) time 
trend between two consecutive elections (IV80 to IV87).
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regions and over time, which is a response to concerns on the election data not having 

month to month variation -  although Table 29 shows correlations negative and strong, 

but not stronger. Incidentally, this interaction dilutes any (already negligible) potential 

endogeneity discussed above, as it introduces exogenous variation from the election 

cycle.

Thirdly, assume that incentives for increases are bigger the lower the minimum 

wage. Even if the proportion of left wing politicians is high and the next elections are 

close, not much political propaganda is made if the minimum wage is already at a 

relatively high level. Moreover, this re-introduces the real minimum wage variation 

into the model (Card and Krueger, 1995; Machin and Manning, 1994). Incidentally, 

Table 29 shows that this improves the correlations (IV128 to IV147).

The above instruments are strongly correlated with spike (see Table 29) but not 

thought to be endogenously determined with employment. Furthermore, the Sargan test 

-  here regarded as a test for serial correlation over time -  did not fail the dynamic 

specifications in differences using such instruments (see Table 27). This is supportive 

of the assumption that any correlation with past information is not too strong. There is 

always room for criticisms on instruments -  always very hard to find in economics. The 

results in Section 4.8.2.4 can always be regarded as robustness checks of the base OLS 

(WLS) results (see Section 4.3). Notice the robustness of the results across estimation 

techniques, and instruments (see Sections 4.2, 4.3 and 4.8.2.4).

Some might argue that interactions “fake” the correlation with the endogenous 

variable and “create” a weak instrument; i.e. even if the instrument is uncorrelated with 

the endogenous variable in the population, correlation might not be zero in a finite 

sample (Nagar, 1959; Bound et al., 1995; Staiger and Stock, 1997). There is nothing 

intrinsic about interactions that produce nonzero correlations. In general, provided that 

there is a priori economic reasoning in establishing the validity of the instruments, and 

they pass the appropriate tests (see Table 28), nothing particular about interactions 

invalidates instruments. The issue is about weak instruments, not interactions per se 

(Angrist and Krueger, 1995; Angrist et al., 1999).^^  ̂ Interactions were here justified for

There is a small literature on weak instruments biasing the estimates towards OLS. See original paper 
by Nagar (1959) and then Buse (1992), Angrist and Krueger (1995) and their first critics, Bound et al. 
(1995). Then see Staiger and Stock (1997), Donald et al. (1997) and Krueger et al. (1999).

182



a conceptual reason. Incidentally, they produce variation in both dimensions (over time 

and across regions) for instruments originally only varying in one dimension. In 

general, interactions did not produce stronger correlations; most of the above 

instruments are interaction-free, and yet correlated with spike (see bold in Table 29). 

Interactions were motivated as further robustness checks and were by no means crucial 

in defining the instruments.

4.S.2.4 Results

These instruments were organized into four groups to account for potential 

criticisms on interaction, endogeneity, and weak instrumenting contaminating the 

results: (a) only interaction-free instruments; (b) a sub-sample from the interaction-free 

instruments whose correlation with spike was higher than 0.30; (c) voting data 

interacted with voting cycle; (d) election data interacted with election cycle and real 

minimum wage. The full set of results is reported in Table 27. The estimates are still 

clustered around zero but larger than before in absolute terms, suggesting that some bias 

was corrected. To obtain robust estimates to different sets of instruments is a very 

reassuring result. If the instruments were endogenous, they would not bias the results in 

the same directions -  but rather in different directions. Estimates are both smaller 

and more significant when interaction-free instruments were used in Panels 3 and 4; and 

larger, but not always significant, when interaction instruments were used in Panels 5 

and 6.

Table 30 presents the interval that brackets the effect of a 10% increase in the 

minimum wage across specifications and instruments. The total employment effect 

ranges from -0.32% to 0.29% (centred at -0.2% to 0.09%), decomposed into (a) the 

hours coefficient ranging from -0.18% to 0.49% (centred at 0.04% to 0.10%); and (b) 

the jobs coefficient ranging from -0.25% to 0.22% (centred at -0.07% to 0.03%). 

Holding other things constant, increasing the minimum wage by 10% decreases

There are a number o f  explanations for the robustness o f  the estimates across instruments. It can be 
argued that there was so much endogeneity to start with -  however, the Hausman test did not reject the 
null. It can also be argued that the instruments are weak - however the F test (in the first step o f the 
2SLS) showed that the instruments performed well. Finally, it can be argued that the instruments are 
endogenous -  however such a variety o f  instruments would not all bias the results in the same direction. 
In other words, the estimates were exposed to the usual tests and there is no reason to believe they are not 
robust estimates.
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employment by 0.32% at the most. The average estimate of the total employment effect 

is negative (below 0.02%), the hours effect is positive, and the jobs effect is negative 

(below 0.07%). Finally, the last two columns of Table 30 also show a less than 0.1% 

employment decrease in the long run. The lower end of the interval of the total 

employment effect is now only three times larger than the lower end of the interval 

reported in Section 4.2, when using the real minimum wage, and three times smaller 

than the lower end of the interval reported in Section 4.3, when using the other 

minimum wage variables. This is a small adverse effect -  below 0.32% across 

specifications. As in Sections 3.2.3, the effect reported in Table 30 was obtained by 

multiplying the full estimates reported in Table 27 by the “response factor”, i.e. the 

estimate of the spike response to the nominal minimum wage (toughness).

The range of estimates produced is expected to embrace the true coefficient. The 

preferred specification is the one in first differences, instrumented with interaction-free 

political variables -  i.e., column 3, row 2, Panel 4 of Table 27. This specification has 

the least serial correlation over time and uses the less debatable set of political 

instruments. These models are expected to produce errors serially uncorrelated over 

time, but even if they do not, the political instruments ensure consistency through the 

less debatable set of (raw) instruments. It also performs better in the overall tests: the 

Hausman test suggests endogeneity, but the Sargan test did not fail, and the F test 

showed the high explanatory power of the instruments -  which is reassuring of the 

validity of the instruments. Thus, this specification is more reliable both conceptually 

and statistically; it is also more comparable with specifications in the existing literature, 

mostly in first differences. Incidentally this “preferred” specification produces 

estimates fairly similar to the other specifications.

The various pieces of evidence above are reassuring of the small employment effect 

of the minimum wage in Brazil. The various employment effect estimates are 

remarkably robust to changes in the specification and to various alternative instruments. 

They are small, not always negative, and not always significant. The total employment 

elasticity is below 0.32% across all models, which is reassuring; this number goes down 

to below 0.15% in the preferred specification. This is smaller than the uninstrumented 

effect reported in Sections 4.2 and 4.3. There, the total employment elasticity was 

below 1% across all models, and below 0.13% in the preferred specification. Other
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things equal, the minimum wage does not cause too much disemployment, despite 

sizeable wage effects (see Section 3.2). They are also in line with theory, which 

predicts that an increase in the minimum wage decreases employment (see Section 1.2). 

They are in line with the international and Brazilian empirical literature and prior 

expectations discussed in Section 2.4.2. A 10% increase in the minimum wage 

decreases employment by typically no more than 1% in Brazil (Neri, 1997a; Foguel, 

1997; Cameiro, 2000; Foguel et al., 2000 and 2001; Fajnzylber, 2001; Soares, 2003; 

Neumark et al., 2003) and in the US, although this effect is larger in other developed 

and developing countries (see Section 1.1).

4.9 SUMMARY

The effect of the minimum wage on employment was here exhaustively measured 

using a variety of estimation procedures, specifications, minimum wage variables, 

instruments, data filters, and robustness checks. It is therefore very reassuring that this 

variety of models produced such robust estimates. All the above pieces of evidence, 

together with evidence from Section 2.4, consistently suggest that an increase in the 

minimum wage does not always have a significant effect on employment and it is not 

always negative, but if anything, it is small. A 10% increase in the minimum wage 

decreases employment by less than 1%, and by less than 0.32% in the preferred 

specification. This is a modest adverse employment effect given the sizeable wage 

effects reported in Section 3.2. Small employment effects are in line with theory and 

with international and Brazilian empirical evidence.

First, they are in line with predictions of standard theory that an increase in the 

minimum wage decreases employment (see Section 1.2). Regarding the above as 

demand equations (see Section 4.2), the results are consistent with a fairly inelastic 

demand c u r v e ; m i n i m u m  wage increases translate into small employment losses and

The elasticity estimated here is the minimum wage elasticity {dlogemploymentldlogrMW), not the 

labour demand elasticity {dlogemploymentldXogrW). If structurally in the economy, wages are a 

function o f  the minimum wage {IV = f  {MW) ) -  as the evidence on spillover effects discussed in Sections 

3.1 and 3.2.3 suggest -  then the labour demand elasticity is expected to be related to the minimum wage 
elasticity. In this sense, this small minimum wage elasticity is suggestive o f  a small labour demand 
elasticity and is taken here as evidence o f  an inelastic labour demand.
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large wage effects (Freeman, 1995) (see Section 6.1). Barros et al. (2001) also 

estimated a fairly inelastic labour demand curve for the industry sector in Brazil.

Second, they are in line with previous international and empirical evidence as 

discussed in Section 1.2. In his recent survey. Brown (1999, p.2154), further to 

remarking that “the minimum-wage effect is small (and zero is often hard to reject)”, 

also remarks that “and elasticity of -0.1 would likely seem small to anyone who had not 

been conditioned by the evolution of the minimum wage literature to expect such a 

small response”. Lester (1946, p. 67), over a century ago, remarked: “It is clear from 

numerous interviews that most business executives do not think of employment as a 

function of wage rates but as a function of output. When questioned regarding the 

employment effects of increased or reduced wages they usually end up by stating that 

orders, not wage changes, are the important factor in output and employment.” 

Converse et al. (1981) also reported: “The most common types of responses to the 

increase in the minimum wage were price increases and wage ripples. No single type of 

disemployment response was reported with nearly the frequency of these”.

In line with evidence from Section 2.4, more adverse employment effects are 

observed in poorer regions and in periods of high inflation. This effect was the same in 

both the formal and informal sectors, and in the public and private sector.

186



CHAPTER 5 -  PRICE EFFECTS

There has been considerable effort to reconcile the standard theory prediction of 

employment decrease in the presence of wage increases with the available empirical 

evidence (Card and Krueger, 1995; Brown, 1999). However, little attention has been 

paid to the equally important theory prediction that an industry wide cost shock will be 

passed on to prices. Employment will not be affected if firms are able to pass through 

to prices the higher costs associated to a minimum wage shock. The assumption of 

constant prices is reasonable for an industry where firms affected by the increase 

compete with firms not affected. However, an increase in the minimum wage 

represents an industry wide increase in costs. It is then crucial to study the reverse case, 

which assumes that employment is constant, and that firms raise their prices in response 

to the minimum wage increase. With employment not significantly affected, higher 

prices is an obvious response to a minimum wage increase. Timing might then 

reconcile these effects: in the short run, the effect of a minimum wage increase may be a 

price increase, with employment effects becoming evident in the longer run. Only after 

people have adjusted their spending in reaction to these higher prices, will firms decide 

what to produce and where jobs will be cut in the long run (O’Brien-Strain and 

MaCurdy, 2000; MaCurdy and McIntyre, 2000).

Further to playing an important role in the controversial recent minimum wage 

debate, estimating the minimum wage price effects is important for welfare analysis 

(Freeman, 1996). The burden of taxation and exchange rate fluctuations is one of the 

most fundamental questions in Public Finance and International Economics (Poterba, 

1996; Goldberg and Knetter, 1997). Unfortunately, the question of who pays for the 

minimum wage increase -  firms, consumers or the unemployed -  has not been asked 

quite so often in Labour Economics. Absent profit and employment losses, the 

minimum wage is just a program that transfers money from one group to another. The 

effectiveness of this transfer as an antipoverty program is a question of redistribution. If 

the poor are the consumers of now more expensive minimum wage labour intensive 

goods, or if these goods represent a large share of their consumption bundle, then 

minimum wage increases might hurt the poor. Moreover, if minimum wage increases
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cause inflation, they might hurt further the poor, who disproportionately suffer from 

inflation. This is particularly so in the presence of hyperinflation; even more so if the 

minimum wage has been used as anti-inflation policy in addition to its social role, as in 

Brazil.

Although the potential effect of the minimum wage on prices and inflation was first 

noted by Stigler (1946), there is very little evidence on such effects in the international 

literature, mainly utilizing data from the US, and none whatsoever for developing 

countries. Perhaps because the price effects are small in the US, little further research 

has been done. However, the available evidence needs to be proved robust to the US. 

Furthermore, this evidence might not carry out to developing countries. Further 

empirical evidence is urged both for developed and developing countries. Price effects 

are estimated here for Brazil, filling the gap in the existing literature.

The limited available literature mainly utilizes data for the food sector (see Section 

1.3) -  which employs a disproportionate share of minimum wage workers -  implicitly 

assuming the overall price level as given. It is hard to find overall price effects, and 

even sectoral price effects are small. This is because, (a) the US minimum wage 

increases are small; and (b) the percentage of minimum wage workers is also small. For 

example, according to Card and Krueger (1995), a 15% minimum wage increase was 

estimated to raise the prices of (fast-food) restaurants by 2.2% for a labour’s share in 

total cost of 30%. A 15% increase in the price of a factor that is itself about 30% of 

costs raises overall prices by little enough to be ignored. For example, many authors 

reported that a 10% minimum wage increase raises overall prices by no more than 0.5% 

(Sellekaerts, 1981; Wolf and Nadiri, 1981; Card and Krueger, 1995; Valletta, 1996; 

Wilson, 1998) (see Section 1.3).

Overall price effects -  not only sectoral price effects -  are expected to be 

substantially larger in Brazil: (a) because the percentage of workers affected by the 

minimum wage is large; (b) because the minimum wage increases are large and 

frequent; and (c) because of the indexer and numeraire roles played by the minimum 

wage in Brazil (see Sections 2.1, 3.4 and 4.6). To illustrate that, consider the average 

increase in the nominal minimum wage in Brazil, which was also 15% in the sample 

period. In Pernambuco, a poor region in Brazil, 11% of workers earn one minimum 

wage. Assuming 30% labour’s share (for comparison purposes), overall prices are
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expected to increase by 0.5%. If not only those at, but also those below the minimum 

wage have their wages increased (33% of workers), prices are expected to increase by 

1.5%. If finally not only those at and below, but also those earning multiples of the 

minimum wage (0.5, 1, 1.5, 2, 2.5 and 3 minimum wages) have their wages increased 

(46% of workers), prices are expected to increase by 2.1%. For a rich region, Sao 

Paulo, these effects range from 0.2% to 1.8%. Furthermore, these effects are ten times 

larger when the largest minimum increase in the sample period (150%) is considered.

A number of conceptual and identification questions crucial to estimating minimum 

wage price effects are discussed here. For example:

(1) The main drawback of the available price effects studies reviewed in Section 1.3 is 

the missing link between the empirical specifications and theory. These studies are 

grounded on the standard theory prediction that if employers do not respond to changes 

in the minimum wage by reducing employment or profits, they respond by raising 

prices. However, none of them explicitly discusses the theoretical model that delivered 

their empirical equation specification (see Section 1.3). This is a generalized problem 

in the minimum wage literature, where empirical models are only loosely related to 

theory (Brown, 1999); it is a particularly worrying problem in price models because of 

the various channels through which the minimum wage affects prices. Unless the 

empirical equation is clearly grounded on theory, it is difficult to pinpoint which step of 

the transmission mechanism is being estimated (see Section 1.3). The failure in 

accessing to what extent the pass-through coefficient accounts for the transmission 

mechanism makes it difficult to compare estimates across studies. This study conducts 

a theoretically informed statistical investigation whereby the empirical equation is 

delivered by a theoretical model and then discussed in the light of the pass-through 

literature and the aggregate supply and Phillips curve empirical literature. This model 

relates to and improves over the available models in the literature reviewed in Section

1.3 in various ways. All steps of the transmission mechanism are accounted for by 

using a four equations model, which deliver a general equilibrium reduced form 

equation flexible enough to estimate short and long run estimates.

(2) As in the wage and employment models, because a national minimum wage cannot 

explain variation in prices across regions (Brown et al., 1982; Card and Krueger, 1995), 

identification of the effect of the minimum wage separately from the effect of other
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variables on prices requires regional variation if no restriction on time modelling is 

imposed. Many minimum wage variables with regional variation have been suggested 

in the literature, as discussed in Section 2.3. Such a variety of variables makes it 

difficult to compare estimates across studies. Price models using these various 

minimum wage variables are estimated here and their estimates are compared, which 

provides a benchmark in the literature.

(3) Again, as in the wage and employment models, identification of the effect of the 

minimum wage separately from the effect of unobserved regional macro fixed effects on 

prices requires modelling fixed effects. Panel data techniques, scarcely used in the 

literature, account for this here.

(4) The effect of the minimum wages on prices across regions, in high and low inflation 

periods and across the income distribution is estimated. These have not been previously 

estimated in the literature.

5.1 THEORETICAL GROUNDING

Economic theory establishes various routes through which minimum wage affects 

prices, and it is not obvious which equation should be estimated. Minimum wage 

affects prices in the following ways: (1) Labour Demand -  by pressuring firm costs and 

prices upwards, changing the input mix and aggregate employment and output; (2) 

Labour Supplv -  by increasing worker’s productivity, pressuring prices downwards; or 

by increasing labour force participation, pressuring wages (prices) downwards; (3) 

Aggregate Supplv -  by decreasing employment and output, pressuring (wages) prices 

upwards; and (4) Aggregate Demand -  by increasing spending (changing the markup 

under imperfect competition) and pressuring prices upwards; or by stopping those who 

became unemployed to spend, pressuring prices downwards; or by decreasing the 

demand for (now more expensive) minimum-wage-labour-intensive-products, 

pressuring prices downwards. This is another way to say that consumers balance 

between higher prices and lower consumption, and employers balance between higher 

prices, lower employment and lower profits. This, together with a rapidly changing
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economy, makes it very difficult to isolate the price effects due to a minimum wage 

increase.

As discussed in Section 1.3, the studies available in the literature use five different 

methodologies: general equilibrium model analysis, Phillips curve estimation analysis, 

input-output model analysis, difference-in-difference estimation analysis and regression 

analysis. They can be broadly divided into two categories: estimation of the effect on 

prices in various industries and estimation of the effect on inflation nationwide. This 

categorization is associated to the extent to which they account for the several steps 

through which the minimum wage affects prices and inflation (transmission 

mechanism). First, there is a direct impact on those between the old and the new 

minimum wage. Second, there is an indirect impact on those above (and below) the 

new minimum wage, the spillover effects (see Section 1.1). Third, firms raise prices in 

response to these higher labour cost. Fourth, firms adjust the associated level and mix 

of input and output (consistent with cost minimization subject to expected demand) (see 

Section 1.2). Fifth, the resulting new employment and wages levels combine to produce 

a new equilibrium income level, aggregate demand and, after some lag, production. 

Sixth, the inflation and unemployment rates consistent with the new equilibrium might 

in time again affect wages (Sellekaerts, 1981).

The main difficulty in comparing general equilibrium and input-output model 

estimates with other estimates available in the literature is that most of them are 

obtained from single equation models (see Section 1.3). It is important to distinguish 

whether the single equation represents (a reduced form of) a partial or a general 

equilibrium model. Furthermore, it is important to distinguish whether the parameter of 

interest in single equation models is a structural or a reduced form parameter, which is 

not always clear. The single equation estimates can describe two very different 

processes. If the single equation describes the partial equilibrium adjustment process in 

a particular market or industry, it does not account, unlike general equilibrium models, 

for the various steps of the transmission mechanism. If the single equation describes the 

inflation process in the economy, it accounts for all steps of the transmission 

mechanism. In the first case, the single equation estimates are not comparable to the 

general equilibrium and input-output model estimates; in the second case, they are.
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Here, a general equilibrium model is constructed in four stages, accounting for 

interactions in all markets that account for all steps of the transmission mechanism. The 

model consists of four equations (to solve for the four endogenous variables: 

employment, wages, prices, and output) and two equilibrium conditions. A reduced 

form price equation is obtained in the final stage and is used to deliver the empirical 

equation estimated below. Therefore, this equation describes the inflation process in the 

economy and it accounts for all steps of the transmission mechanism. Furthermore, in 

each stage a price equation is obtained -  each of which holds constant different 

variables and can be thought as alternative specifications used to deliver robustness 

checks empirical equations. A labour demand equation is used to derive the first price 

equation; the equilibrium condition in the labour market arising from the interaction of 

labour demand and labour supply is used to derive a second price equation; the 

aggregate supply resulting from the labour market equilibrium is used to derive a third 

price equation; and finally, the general equilibrium condition arising from the 

interaction of aggregate supply and aggregate demand is used to derive a fourth 

(reduced form) price equation. A fifth price equation is then derived under imperfect 

competition.

Labour Demand -  Assume perfect competition in both the input and output 

markets, and a production function depending on labour and capital, Y=fiK(L,K), with 

input and output prices W, r, and P. Maximization of profits at the (representative) firm 

level delivers the aggregate unconditional demand for labour, L^=L(P,W,r), 

homogeneous of degree zero. The “inverse” unconditional labour demand is 

P=Pi(L^, W,r). There is no sense in a price equation at the (price-taker) firm level -  and 

realistically, the minimum wage will affect the whole industry -  but at the industry 

level, the labour demand function is well defined, and so is its “inverse”. The minimum 

wage then affects prices through its effects on wages and on productivity. If the 

production function depends on capital and two types of labour (say skilled, paid W, and 

unskilled workers, paid MW), the minimum wage enters the equation directly, 

P=P i(L!^,W,MW,r). This shows the relationship between aggregate prices and labour 

demand that follows from the firm behaviour, the critical dimension in explaining 

pricing. Aaronson’s (2000) specification reviewed in Section 1.3 can be thought of as a 

labour demand curve.
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This equation might not be very informative, as it tells what happens to prices when 

the minimum wage changes, holding constant employment. However, it reflects the 

implicit assumption discussed in the Introduction that holding employment constant, the 

minimum wage increase is passed on to prices. Furthermore, evidence of large wage 

effects and small employment effects in Brazil shown in Sections 3.4 and 4.6 above is 

consistent with an inelastic labour demand curve and a particularly rapid wage-price 

spiral under high inflation. Firms anticipate the wage-price spiral -  encountering little 

resistance to upward prices adjustment, as nominal stickiness is smaller the higher 

inflation becomes (Layard et al., 1991) -  and do not adjust employment to avoid 

adjustment costs. Thus, it might not be too unrealistic to assume employment constant 

given short run changes, i.e. an inelastic labour d e m a n d . T h e  minimum wage 

coefficient is expected to be positive: for given employment, wages, and interest rate, a 

minimum wage increase raises labour costs and prices of the entire industry.

Labour Market Equilibrium Condition -  If labour supply is assumed to depend 

on wages and prices, V = L ( P , W , V - s h i f t e r s ) ,  where U - s h i f t e r s  are supply shocks; and 

D = L ^ = L  is used to eliminate W , the “inverse” of the labour market equilibrium 

condition is P = P 2 ( L , r , V - s h i f t e r s ) .  The minimum wage can be included among the 

supply shocks or, as above, enter the equation directly, P = P  2 ( L , M W , r , U - s h i f t e r s ) .  
Alternatively, eliminating L  delivers P = P  2 ( W , M W , r , U - s h i f t e r s ) .  In contrast with the 

first equation, labour supply factors are here allowed to affect prices. This equation tells 

what happens to prices when the minimum wage changes, accounting for the response 

of both firms and workers, holding constant other input prices, employment, and labour 

supply factors. A move along the labour demand curve is no longer described, as in the 

first equation; equilibrium points between demand and supply are now m a p p e d . T h i s  

gives the extent of the pass-through, which is itself interesting, and is the aim here; only 

if labour supply is assumed perfectly elastic, are structural parameters identified. The 

minimum wage coefficient is expected to be positive, however, this effect is expected to

The usual terminology is that labour demand is said to be inelastic when wages go up and employment 
does not go down for constant prices. Because here employment is a function o f  real wages, labour 
demand is said to be inelastic when wages go up (and prices go up) and employment does not go down.

The alternative specification P=P 2(W,MW,r,V-shifters) gives the effect o f  minimum wages on prices, 
including the impact via employment, so long spillover effects are not substantial (not the case for 
Brazil).
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be smaller than in the first equation where supply side responses were not accounted 

for.

Aggregate Supply -  If now the production function V substitutes out L , the 

aggregate supply equation is T = Y ( P , r , K , L ^ - s h i f t e r s ) ,  whose “inverse” is 

P = P  i f f , r , K , V - s h i f t e r s )  or P = P  i f f , M W , r , K , V - s h i f t e r s ) ,  as above. Subtracting and 

dividing both sides by lagged price delivers the Phillips c u r v e . T h i s  equation 

summarizes the possible combinations of price and output that equilibrates the labour 

market. Once more, it might not be very informative, as is it tells what happens to 

prices when the minimum wage changes, holding output constant. However, an 

inelastic aggregate supply might be associated to an inelastic labour demand, as argued 

above. Similarly to the first equation, the minimum wage coefficient is expected to be 

positive.

General Equilibrium -  If f ^ = f = Y  is used, where Y ^ = Y ( P , Y ^ - s h i f t e r s ) ,  and Y ^ -  
s h i f t e r s  are demand shocks; the “inverse” of the economy equilibrium condition is 

P = P 4 ( r , K , V - s h i f t e r s , Y ^ - s h i f t e r s )  or P = P  4 ( M W , r , K , U - s h i f t e r s , f - s h i f t e r s ) ,  as above. 

Most people will adjust their spending in response to higher prices. This determines 

whether and where jobs are lost and output is cut in the longer run. The relationship 

between prices and the minimum wage need to account not only for aggregate supply 

but also for aggregate demand effects. This equation differs from previous ones 

because, in econometrics parlance, is a reduced form. It tells what happens to prices 

when the minimum wage changes, accounting for responses of firms, workers, and 

consumers; i.e. it accounts for the interaction of all above variables and their joint effect 

on prices. The specifications estimated by Card and Krueger (1995), Sprigs and Klein 

(1994), Aaronson and Macdonald (2000) and Machin et al. (2003), reviewed in Section 

1.3, can be thought of as (partial equilibrium, i.e. for the food sector) reduced form 

equations. As discussed above, an increase in the minimum wage increases prices via 

labour costs and via employment (and output) decreases; but decreases prices via higher 

productivity. It increases prices via higher demand spending, but decreases prices via 

lower demand because of higher unemployment and because of more expensive

The so-called N ew  Phillips curve includes marginal costs and does not substitute out wages, which is 
the reason why it is called a wage equation (Gali et al., 2001).

One o f  the f-shifters has to be a nominal variable (e.g. nominal Government expenditure or the 
money stock) to ensure that f  {P) is homogeneous o f  degree zero (one) in nominal magnitudes.
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minimum-wage-labour-intensive-products. However, the (net) minimum wage 

coefficient is positive because the minimum wage increase contracts the economy and 

increases prices.

Imperfect Competition -  Assume a number of identical imperfectly competitive 

firms, each one of them with some market power; say that firms and consumers differ in 

their physical location and each firm has its own market area. Specifying a demand and 

cost relation and inverting the profit maximizing condition gives the price equation, 

where price is a mark-up over costs, P=[e/(l+e)]c, and e is the price elasticity of 

demand. Note that the two main components of costs are labour productivity and wages 

(and the minimum wage affects both), already accounted for in the first equation. 

Indeed, relaxing the price taking assumption does not change dramatically the above 

specifications -  the cost function is the same for both monopolists and competitive 

firms -  although it gives a different flavour to the interpretation of the results. This is 

the starting point for most empirical work in the sale taxes and exchange rate literature 

(see Section 5.2). The crucial difference here is that while for competitive markets, 

price is exogenous and the price equation is a standard labour demand function (as in 

the first equation), for price-setter firms, the price equation reveals a relationship that 

must hold for profit maximization, but it is not a labour demand function because prices 

are chosen jointly with employment. As in the first equation, the minimum wage 

coefficient is expected to be positive.

All five equations above can be regarded as price equations where the conceptual 

question is to measure the impact of wage changes on prices -  here, in particular, the 

question is the impact of minimum wage changes on prices. Put differently, the above 

are wage-price relations adapted to study a particular form of wage changes, namely 

minimum wage changes.

Given that so little work has been done in this area, the approach of this study is 

rather exploratory, aiming at a theoretically informed statistical investigation. As 

discussed above, the strategy here is to estimate all five equations above. Each price 

equation obtained in each stage -  each of which holds different variables constant -  is 

used to deliver robustness checks empirical equations. This strategy has two main 

advantages: (1) The different theoretical equations allow the successive impact of 

labour demand, labour demand and labour supply, aggregate supply, and finally, the
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aggregate demand and aggregate supply general equilibrium. The final reduced form 

equation accounts simultaneously for all routes by which the minimum wage affects 

prices. (2) It is all a matter of what variables are controlled for; in each stage different 

variables are held constant. This checks the robustness of the minimum wage 

coefficient to alternative controls. The interpretation of the minimum wage coefficient 

depends on which of the five theoretical models above delivered the empirical equation.

5.2 MODEL SPECIFICATION

While empirical work on the price response to minimum wage increases is limited, 

there is a large empirical literature on the price response to changes in other industry

wide costs, such as sales taxes and exchange r a t e s . B e c a u s e  of this, the empirical 

equation delivered by the above theoretical models will be discussed in the light of this 

so-called pass-through literature. This literature is primarily concerned with the burden 

of higher costs on consumers, and thus is well suited to study the extent to which higher 

labour costs associated to minimum wage increases are passed on to consumers. It has 

two objectives. The first one is to measure the pass-through coefficient, which indicates 

whether 100% of the shock is passed through or not. This is estimated by a reduced 

form price equation where price is explained by a cost shock and other controls (cost 

shifters). The second objective is to use the results from the reduced form to infer 

market power and price discrimination. This study estimates the cost shock coefficient.

Together with the pass-through literature, the aggregate supply and Phillips curve 

empirical literature also provided guidance for the price equations specification. 

Econometric explanation of inflation requires not only inertia and aggregate demand 

variables -  as in the conventional Phillips curve -  but also supply shocks (e.g. oil price, 

exchange rate, productivity growth, etc.) and Government intervention or push-factors 

(e.g. minimum wage, social security taxes, employment protection, unions, etc.). Push-

See Kotlikoff and Summers (1987) for a compendium on tax incidence and Poterba (1996) for a 
survey. Some authors found full pass-through (Poterba, 1996) and others, overshifting (Besley and 
Rosen, 1994) in contrast with partial pass-through in the earlier literature (Haig and Shoup, 1934). An 
extensive empirical literature on the impact o f  exchange movements on import and export prices 
(Goldberg and Knetter, 1997) usually finds partial pass-through (Gron and Swenson, 1996; Lee, 1997; 
Yang, 1997). As in minimum wage price effects literature (see Section 1.3), the sale taxes and exchange 
rate literature are also used before and after, input-output, and regression analysis.
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factors are key to understanding inflation because of their role in the price and wage 

setting process; they might pressure real wages upwards, raising the natural level of 

unemployment that makes inflation constant.'^®

The above theoretical discussion motivates the following empirical equation 

counterpart. The different theoretical approaches are obtained depending on which 

coefficients are constrained to zero. Approximating the theoretical price equation by a 

logarithmic function and modelling time and regional fixed effects using dummies, 

delivers:

P„ +P’’M W ,+ fK  +s-r„ +i’’Fq„ +ç"C„ +X'L„ +ifY„ +ic'’K„ +</̂ "Fp„ +yZ„ + ff + / '  +«' (6)

where, for region r in time t; r = 1, . . . ,6 , and r = 1, . . . ,214(asymptotics are on t); is

log prices; MW, is log nominal minimum wage; W,., is average of log nominal wages;

is nominal interest rate; C„ is average costs, proxy for marginal costs; L,., is

employment rate (and hours worked) or unemployment rate (depending on the 

theoretical approach and empirical equation being estimated); T̂ , is output or aggregate

supply; K„ is capital; Fp,., is price of other production factors (e.g., rent, energy); Fq,.,

is quantities of other production factors; is either labour supply shifters or

r p  - f P
aggregated demand shifters; F  is regional fixed effects; is time fixed effects; and

is the error term. As for the wages and employment models discussed in Sections

3.1 and 4.2, labour supply shifters are mainly population and institutional variables that 

control for region specific demographics potentially correlated with the minimum wage, 

the proportion of workers in the population who are: young, younger than 10 years old, 

women, illiterates, retired, students, in the informal sector, in urban areas, in the public 

sector, in the building construction industry sector, in the métallurgie industry sector, 

basic education degree holders, high school degree holders, and the proportion of 

workers with a second job. Aggregate demand shifters include consumption. 

Government expenditure, capital investment, imports, exports and taxes. This list of

See Ball et al. (1988) and Goodffiend and King (1990) for surveys on prices and inflation modelling. 
For early work on the role o f  push factors, see Frye and Gordon (1981), Gordon (1982), and Layard and 
Nickell (1985 and 1986); for more recent work, see Jackman, Layard and Nickel! (1996), Staiger, Stock 
and Watson (1996), and Tulip (2000).
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variables is based on a review of the pass-through, inflation, and minimum wage 

empirical literature.

The starting place is an ad hoc specification where , and only are

allowed to be nonzero. As for the wages and employment models discussed in Sections

3.1 and 4.2, region dummies separate regional effects, and time dummies separate other 

macro variable effects, from the effect of the minimum wage on prices. The empirical

counterpart of the first theoretical approach is obtained if , and X  ̂ are

allowed to be nonzero; the second, if , p ^ , , X  ̂ and are nonzero; the third, if

, p ' ' , S'", rj^, , and are nonzero; the fourth, if , P ’̂ , 5^ , , and are

nonzero; and the fifth, if , p ^ , , and are nonzero.

Alternative production functions were considered. Assuming that labour is the only 

variable factor in the long run, Y = f i ( L ) ,  is equivalent to constraining the coefficients of 

capital and interest rate and k '’ ) to be zero. Assuming that other production 

factors are variable in the long run, Y = f i K R ( L , K , R ) ,  is equivalent to allowing the 

coefficients of their prices and quantities and y/^) to be nonzero whenever 

appropriate. Each of the five theoretical approaches was estimated assuming Y = f i ( L ) ,  
Y = f L K ( L ,K ) , and Y = f L K R ( L K , R ) - ' "

Static specifications are too restrictive; the influence of inertia needs to be allowed. 

Assuming that the static specification is valid at each period, dynamics can be added to 

account for adjustment costs. This is because an increase in the minimum wage might 

not affect prices contemporaneously, but in future periods, as the inability to adjust 

other inputs instantaneously creates lagged responses in prices. The effect of the 

minimum wage on prices over time is typically modelled in the literature by including 

lags of the (shock variable) minimum wage as regressors (RHS dynamics) (Poterba, 

1996; Besley and Rosen, 1999; MacDonald and Aaronson, 2001). The number of lags 

is an empirical matter; one year should be long enough for the effect of the minimum 

wage on prices to be complete. However, a finite number of lags might censor the 

adjustment process prematurely. A parsimonious way to allow for infinite number of 

lags (which also limits collinearity) is to allow lagged price as a regressor (LHS
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dynamics). This captures any residual effect of the minimum wage on prices not 

captured by lags of the minimum wage explicitly. Such residual effect is due to the 

adjustment costs of other inputs after the minimum wage change, as mentioned above, 

which creates lagged responses in prices. Thus, in addition to static specifications, RHS 

dynamic specifications, and RHS and LHS dynamic specifications were estimated.

All models were estimated in first differences; difference of the logs of prices is the 

usual specification in the literature (see Section 1.3) and it is appropriate to study the 

conceptual question here, which is how changes in the minimum wage change prices.

As for the wages and employment models discussed in Sections 3.1 and Section 4.2, 

dummies, controls and constant were included after differencing. The constant is the 

base dummy, and the regional dummies model region specific trends because regions 

are expected to differ in their macroeconomic performance pace over time. Again, as 

for the wages and employment models (see Sections 3.1 and 4.2), the models were 

White-corrected and sample size weighted, to correct for heteroskedasticity arising from 

the regional aggregation and to capture the relative importance of each region to the 

average. The appropriate correction is formalized by WLS. As before, serial correlation 

over time was assumed to vanish after differencing, adding dynamics, controls, regional 

and time dummies.

5.3 IDENTIFICATION AND MODEL RE-SPECIFICATION

Recall Graph 10 that plots log nominal minimum wage against log price and 

suggests a positive relationship between the two. These raw correlations need to be 

proved robust when the effect of other variables (demand and supply shocks) on prices

The most complete production function estimates were not reported here because o f  poor data quality 
affecting the estimates.

As discussed in Sections 2.2 and 4.2, technically, the aim is to reduce the variables to stationarity -  
ensuring that the usual desirable assumptions on the residuals can be made, making it possible to carry 
out testing -  which depends on the number o f  unit roots o f  the variables. The series o f  prices was found 
to be integrated o f  order two (see Section 2.2), which would require either second differences to reduce it 
to stationarity, or a model rich in controls and time modelling, including lagged prices as regressors to 
account for the non-stationarity o f  prices. Here the later is chosen; prices are modelled in first 
differences, allowing for dynamics, as is usual in the literature. This is because the conceptual question 
o f  interest here is to explain how changes in the minimum wage change prices, i.e. how changes in the 
minimum wage affect inflation, not how changes in the minimum wage affect the acceleration o f  the 
inflation.
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is controlled for. The particular choice of controls is given by theory, as discussed in 

Section 5.1 above.

The minimum wage variable typically used in price equations is the nominal 

minimum wage itself (see Section 1.3). However, as discussed for the wage and 

employment models in Sections 3.2.3 and 4.3, to ensure identification (see Section 3.2), 

log nominal minimum wage in Equation 6 is replaced by fraction, spike, spike and 

below, multiples and percentage, log toughness, log toughness 50, log toughness 25 and 

log toughness 10 as defined in Section 2.1. Card and Krueger (1995) and Spriggs and 

Klein (1994) used fraction in their price equations reviewed in Section 1.3; Card and 

Krueger (1995) also used the percentage increase needed to meet the new minimum 

wage.

Table 31 shows positive and robust estimates. After controlling for other variables, 

the positive raw correlation suggested in Graph 10 is still very robust. Panel I -  

FRACTION shows that the short and long run estimate range respectively from 0.132 to 

0.531 and from 0.204 to 0.656. In other words, an increase in the minimum wage 

sufficient to increase fraction by 1 percentage point is associated with an increase in 

prices of up to respectively 0.531% and 0.656% in the short and long run. Card and 

Krueger (1995, p. 146) found estimates ranging from 0.06 to 0.13 when regressing 

change in log prices on fraction and controls in a static model. Panel II -  FRACTION 

REAL shows 0.039 to 0.396 and 0.528 and 3.877; Panel III -  SPIKE AND BELOW, 

0.010 to 0.432 and 0.506 to 3.138; Panel IV -  SPIKE, 0.173 to 1.883 and 3.016 to 

10.225; Panel V -  MULTIPLES, 0.124 to 0.712 and 2.030 to 3.483; Panel VI -  

PERCENTAGE, 0.263 to 1.300 and 2.008 to 2.666; Panel VII -  TOUGHNESS, 0.003 

to 0.091 and 0.380 to 0.664; Panel VIII -  TOUGHNESS 50, 0.003 to 0.074 and 0.141 to 

0.629; Panel IX -  TOUGHNESS 25, 0.002 to 0.085 and 0.302 to 0.696; and Panel X -  

TOUGHNESS 10, 0.002 to 0.121 and 0.138 to 0.687.

Table 32 and Graph 52 present the interval that brackets the effect of a 10% 

increase in the minimum wage on prices across models and variables and the 

corresponding average estimate and standard deviation. The short and long run effects 

are respectively 0.02%-1.96% and 0.74%-6.96%; centred at 0.27%-0.39% and 2.49%- 

2.74%. Notice that the variance within the interval is small. The largest and most 

robust effects are for the toughness variables. As warned by Castillo-Freeman and
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Freeman (1992), and discussed in Section 2.3, toughness estimates are upwards biased 

if the minimum wage affects other wages substantially. If spillover effects of the 

minimum wage are substantial, as in Brazil (see Section 3.2.3), this affects the 

denominator of toughness, which then captures not only the direct, but also the indirect 

(wage spillover) effect of minimum wage increases on prices (see Sections 1.3 and 5.1). 

The larger the spillover effects, the larger the bias -  the estimates are largest for 

toughness 25 and toughness 10, because these capture more strongly the spillover 

effects in the bottom of the distribution. Table 32 also presents the interval that brackets 

the effect of a 10% increase in the minimum wage on prices across models using only 

degree of impact variables. The short and long run effects go down respectively to 

0.02%-1.96% and 0.07%-3.07%, centred at 0.23%-0.48% and 1.16%-1.25%. Notice 

that the variance within the interval is now smaller. This suggests partial pass-through 

both in the short and long run. As in Sections 3.2.3, the effect reported in Table 32 was 

obtained by multiplying the degree of impact estimates reported in Table 31 by the 

“response factor”, i.e. the estimate of the degree of impact measures response to the 

nominal minimum wage (toughness); and by multiplying the toughness variables 

estimates by 10.

As discussed in Section 4.4, the preferred minimum wage variable is spike; 

specifications using spike (see Panel IV of Table 31) show positive and robust 

estimates. A 10% increase in the minimum wage (increases spike by 0.3 percentage 

points) raises prices by 0.05%-0.56% and 0.90%-3.07% in the short and long run across 

models, suggesting partial pass-through. In the static models, the spike estimates are 

0.08%-0.31%. The estimate in the ad hoc prices models compares to the one in the 

wage models specifications of Section 3.2.3. A 10% increase in the minimum wage 

increases prices by 0.15% and (average) wages by 0.08%, and the ratio between the two 

is 1.7. Card and Krueger (1995) calculate this ratio (their minimum wage variable is 

fraction affected) to be between 0.25 and 0.50, which approximates the share of labour 

costs, suggesting that their results are consistent with the predictions from a competitive 

model that a minimum wage increase raises prices in proportion to the share of 

minimum wage labour in total product cost. The larger ratio here is a result of the 

indexer and “numeraire” roles played by the minimum wage in Brazil (see Sections 2.1 

and 5). In the dynamic models, the short and long run spike estimates are 0.05%-0.56%

201



and 0.90%-3.07%. The estimates are smallest for models assuming RHS and LHS 

dynamics than for models assuming RHS dynamics only; the short and long run 

estimates in these models are 0.05%-0.07% and 0.90%-1.30%. The estimates are 

largest for models assuming Y=fL(L) and RHS dynamics; these produce short and long 

run estimates of 0.50%-0.56% and 2.31%-3.07%. Only the long run estimates are 

conceptually comparable. The range for those is narrower than the one for the short run 

estimates; the ratio between the upper and lower limits is 3 and 10, respectively.

In the RHS dynamics models, the effect of spike on prices was allowed to take up 

to one year to be complete. No restriction on the pattern of lags was imposed assuming 

that there was enough variation to estimate their coefficients with precision. Not all 

lagged spike coefficient estimates were individually significant, but they were jointly 

significant.*^^ In addition, because nominal pricing rigidities studies find that prices 

remain fixed for long periods (Cecchetti, 1986; Kashyap, 1995), robustness checks 

using 6, 18, and 24 lags were performed. The criterion for model selection was the 

individual and joint significance of the estimates of the lagged variables coefficients. 

Models allowing half a year dynamics severely censored dynamics; models allowing 

over a year dynamics produced small and non-significant higher lags coefficients. As a 

result, the specifications using 12 lags RHS dynamics are thought to be superior because 

longer or shorter lags proved to be inferior. If longer than one year lags already 

produced non-significant higher lags coefficients, RHS and LHS dynamics 

specifications are not really justified (as discussed in Section 5.2, the motivation for 

LHS dynamics is to allow for an infinite number of lags when a finite number of lags 

censor the adjustment process) and were only here reported for completeness and 

comparability to the other specifications. These are long dynamics. Even though the 

rapid wage-price spiral discussed in Sections 3.4 and 4.6 suggests short dynamics, other 

factors such as the minimum wage indexer and numeraire roles and long inflationary 

memory in Brazil (see Section 2.1) might perpetuate the minimum wage effect on prices 

over time. The estimates available in the literature only include RHS dynamics. 

Aaronson (2001) and Macdonald and Aaronson (2001) argue that prices do not respond 

instantaneously to changes in costs and include lags and leads in their specifications.

Unlike in models using degree o f impact variables, in models using toughness all lagged shock 
variable were significant.
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They found that most of the prices response occurs in the two-month period 

immediately after a minimum wage increase, while the rest occurs in a two months 

window around this. They argue that the short dynamics is because the minimum wage 

changes might not generate the sort of coordination failure and stickiness in prices that 

other costs or demand shocks produce.

The range of estimates produced across all specifications and variables is expected 

to embrace the true coefficient. The preferred specifications are the ones using spike 

and RHS dynamics. In particular, the preferred specification is the reduced form 

(general equilibrium approach) using spike, RHS dynamics, and the more complete 

production function -  i.e., row 4, column 2, Panel (B), Panel IV of Table 31. This 

specification is more reliable both conceptually and statistically: it is a reduced form 

equation, the effect of the shock variable on prices over time is accounted for through 

one year dynamics, adjustments in capital and other inputs in response to minimum 

wage increases are allowed for, and errors are expected to be serially uncorrelated over 

time. Also, spike models produced some of the largest and most robust estimates, 

conforming to a more cautious approach. Incidentally this “preferred” specification 

produces estimates fairly similar to the other specifications.

The various pieces of evidence above are reassuring of the price effect of the 

minimum wage in Brazil. The various price effect estimates are robust to changes in the 

specification and to various alternative degree of impact minimum wage variables; 

toughness variables produce larger estimates. They are positive, robust and sizeable for 

overall price effects. The short and long run effects are respectively up to 1.96% and 

6.96%, when indirect spillover effects are accounted for, and up to 0.56% and 3.07%, 

when only the direct minimum wage effects (in the preferred specification) are 

accounted for. Other things being equal, minimum wage increases raise overall prices, 

increase wages and do not cause much disemployment (see Sections 3.2 and 4.3). The 

price effects suggest partial pass-through; larger in the long run when firms have had the 

chance to adjust to the higher costs and the effect of the minimum wage on prices is 

complete. These results are in line with theory, which predicts that if employers do not 

respond to changes in the minimum wage by reducing employment or profits, they 

respond by raising prices (see Section 1.3). They are also in line with, although are 

substantially larger than, the international empirical literature and prior expectations
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discussed in Section 2.4.1. A 10% increase in the minimum wage was found to raise 

prices by no more than 4% in the food sector, and overall prices by no more than 0.5% 

(Sellekaerts, 1981; Wolf and Nadiri, 1981; Card and Krueger, 1995; Valletta, 1996; 

Wilson, 1998; Aaronson, 2001; O’Brien and MaCurdy, 2000; MacCurdy and McIntyre,

2000) (see Section 1.3).

5.3.1 Robustness Check

As in Section 4.8: (1) By using spike as a measure of the constant minimum wage, 

the effect of spike is not confounded with the effect of other regional macro variables on 

prices. (2) By aecounting for regional fixed effects, the effect of spike is not 

confounded with the effect of unobserved regional macro fixed effects on prices. The 

last step is to control for simultaneity bias. (3) By correcting for simultaneity bias, the 

effect of spike is not confounded with the effect of unobserved regional macro variables 

on prices.

As emphasized in Section 5.1, the aim here is to estimate the extent of the pass

through coefficient. There is enough variation in both the minimum wage (variable) 

and prices across regions and over time to identify this coefficient -  the issue is whether 

the variation in the former can reasonably be considered exogenous. While a number of 

exogenous structural shocks in Brazil helps to circumvent the problems arising from 

endogenous regressors, the results might still be contaminated by simultaneity bias (the 

only genuine reduced form equation is the one delivered by the general equilibrium 

model in Section 5.1).

At the aggregate level, prices are simultaneously determined with output, 

employment, wages -  and spike (see Section 4 . 4 ) . As discussed in Section 4.8, an

Politicians favour larger and more frequent minimum wage increases not only in more prosperous 
periods, but also during high inflation periods, when the minimum wage erodes faster, as discussed in 
Section 4.8. Evidence supporting this is shown in Sections 2.4 and 3.4. Because of that, Aaronson 
(2001) argues that the minimum wage coefficient might be biased upwards in his price equations. 
However, he remarks that, on the one hand, persistently high inflation might cause minimum wage 
increases, rather than the other way around, suggesting endogeneity; on the other hand, firms are more 
able to adjust prices in high inflation periods and therefore this would not be prima facie evidence of 
endogeneity of the minimum wage in price models. Furthermore, endogeneity might be more severe in 
the case of state minimum wages, like in the US, but not as severe in the case of the national minimum 
wage, like in Brazil. As argued in Section 4.8, the minimum wage is here assumed to be predetermined in 
relation to wages, inflation and prices, although some argue that the minimum wage is simultaneously 
determined with inflation in Brazil (Neri, 1996).
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exogenous or predetermined variable -  that affects employment only via spike -  was 

used to ensure identification. Under the assumption of errors serially uncorrelated over 

time, spike lags were used as instruments to account for the endogeneity of spike. Spike 

lags are naturally correlated with spike but uncorrelated with the error term, fulfilling 

the properties of a valid instrument. Similarly, to account for the endogeneity of wages, 

employment, and output -  which in a wider setting could be explained by further 

equations -  their respective lags were used as instruments.

Table 33 presents instrumented estimates using the preferred spike RHS dynamic 

models discussed in Section 5.3. The short and long run effects are respectively 0.71%- 

1.44% and 2.81%-5.53%, once more suggesting partial pass-through both in the short 

and long run. Unfortunately some anomalies cast doubts on the reliability of these 

estimates, which are substantially larger than the uninstrumented estimates reported in 

Section 5.3 and not precise. The failure in finding exogenous or predetermined 

instrumental variables that ensure identification in presence of serial correlation over 

time might be an explanation (see Section 4.8.1). Instrumenting was particularly a 

problem in the dynamic models, when 12 lags of spike were modelling the response in 

prices over time, and current spike had to be instrumented with further lags.

Endogeneity in the price models, however, was not a matter of much concern, as 

the preferred specification (see Section 5.3) is a reduced form equation and requires no 

instrumenting. Furthermore, this preferred specification produces estimates fairly 

similar to the other specifications.

5.4 PRICE EFFECTS ACROSS REGIONS

Just as the notion that the minimum wage has a different impact on wages across 

regions is intuitive, so is the notion that it has a different impact on prices across 

regions. As discussed in Section 1.3, there is agreement that minimum wage increases 

raise wages -  this, ultimately, suggests that minimum wage increases raise prices. And 

if the minimum wage increases wages by more in poorer regions as discussed in Section 

3.3, it should also increase prices by more in those regions. This is because regions 

with more minimum wage and low wage workers are expected to experience larger 

price effects following a minimum wage increase (Card and Krueger, 1995; Aaronson,

205



2001). First, as labour costs rise proportionately by more in poorer regions, firms raise 

their prices proportionately by more. Second, the direct effect on minimum wage 

workers is larger in poorer regions because there are more such workers in those 

regions. Third, the indirect effect on above minimum wage workers is larger in poorer 

regions because in those regions: (a) wages are lower, (b) there are more workers near 

the minimum wage, and (c) spillover effects extend higher up in the wage distribution 

(see Section 3.3). Third, the indirect effect on below minimum wage workers is not 

negligible (see Section 3.3) and is larger in poorer regions, which have a larger 

proportion of such workers.

The burden of the increase is furthermore distributed across regions depending on 

regional consumption patterns. First, if poorer consumers (who are in poorer regions) 

spend a larger share of their incomes on minimum wage labour intensive goods, 

assuming the prices of such goods go up by more (see Section 5.6), then poorer regions 

might carry more of the burden.**^ The counter argument is that richer consumers (who 

are in richer regions) also spend a substantial share of their incoSecond, regions that 

have a higher cost of living will carry more of the burden (MaCurdy and McIntyre, 

2000). Third, regions that consume more will carry more of the burden of (MaCurdy 

and McIntyre, 2000). As discussed in Section 3.3, the study of the regional effects of 

the minimum wage, not only on wages and employment but also on prices, is important 

because it informs the policy debate on whether the minimum wage should differ across 

regions.

So far, only the “national average” wage effects has been estimated, i.e. the 

estimates presented in Section 5.3 can be regarded as weighted averages of regional 

estimates. This section investigates the regional effects of the minimum wage on prices. 

The underlying hypothesis is that the minimum wage has a stronger effect on poorer 

regions, where it is more binding (Brown et al., 1982; Brown, 1999) (see Sections 1.2 

and 2.4.2.1). As in Sections 3.3 and 4.5, an intuitive and straightforward way to use the 

estimates from Section 5.3 to access the regional minimum wage effect is to estimate 

the response of spike to the nominal minimum wage (toughness) across regions, the

Whereas poorer consumers consume proportionately more minimum wage labour intensive goods, 
richer consumers consume proportionately more minimum wage labour intensive services (Freeman, 
1996). However, overall, poorer consumers spend a larger share of their incomes on minimum wage 
labour intensive goods.
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regional “response factor”, as in Section 3.2.3. Tables 5 and 6 show that a 10% increase 

in the nominal minimum wage increases spike by 0.5 (0.2) percentage points in PE (SP) 

(see Section 3.2.3). As discussed in Sections 2.4 and 4.4, spike is a measure of wage 

inflation and thus is related to price inflation. Spike variation across regions depends on 

the level and shape of the wage distribution; these two dimensions of the wage 

distribution in each region are naturally related both to the proportion of low wage 

workers and to the consumption pattern of that region. Thus, spike can be thought of as 

a measure both of the (labour costs and associated) price increase and of the burden paid 

by the consumers of each region.

Thus, Table 34 and Graph 53 report the price effect obtained by multiplying the 

estimates of the preferred spike RHS dynamic models in column 3, Panel IV of Table 

31 by respectively 0.5 for PE and 0.2 for SP. The short and long run effects are 

respectively 0.50%-0.93% and 1.93%-3.07% (0.20%-0.38% and 1.29%-2.04%) in PE 

(SP), once more suggesting partial pass-through both in the short and long run. This 

indicates that the minimum wage increases more than twice as much in PE than in SP, 

in line with a larger spike, a more binding minimum wage (lower initial wages), more 

widespread non-compliance, larger and more extensive spillover effects, and a stronger 

compression effect (see Sections 2.4 and 3.3). Comparing Panels 2 and 3 of Table 34 

with Panel 1 (that reproduces column 3, Panel IV of Table 31 and multiply the estimates 

by 0.3) it is clear that the inflation resulting from minimum wage increase experienced 

by PE (SP) is higher (lower) than the one in the aggregate.

Although there is no available empirical evidence of price effect across regions in 

the Brazilian or international literature to compare the above results with, they are in 

line with other features of the data and with the theory. First, they are in line with a 

larger spike, a more binding minimum wage (lower initial wages), more wide-spread 

non-compliance, larger and more extensive spillover effects, and a stronger compression 

effect in PE (see Sections 2.4 and 3.3). Second, they are also in line with theory, which 

predicts a stronger effect on regions and/or population groups where the minimum wage 

is more binding, i.e. poorer regions (PE) (see Sections 1.1, 1.2 and 2.4.2.1).

The above price results, together with the wage and employment results discussed 

in Sections 3.3 and 4.5, and regional differences highlighted in Section 2.4, suggest 

different structural production relations and segmented regional labour markets in PE
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and SP. Although the minimum wage increases the wages of the poor by more in 

poorer regions, it also decreases employment by more and increases prices by more in 

those regions. Because of that, regional minimum wages might be less of a restrictive 

policy than a national minimum wage, as they account for such regional specificities, as 

discussed in Sections 3.3 and 4.5. The wage levels in PE might constrain the size of the 

increase that would make the minimum wage relevant in SP; the same minimum wage 

might also cause relatively more disemployment and price inflation in PE. Furthermore, 

regional minimum wages are politically easier to administrate than a national minimum 

wage -  and safer. The danger is that political propaganda -  rather than an effective 

social policy -  might be the outcome of a national minimum wage increase debate (see 

Sections 3.3, 4.5 and 4.8.2).

5.5 PRICE EFFECTS OVER TIME

As discussed in Sections 2.1, 3.4 and 4.5, the indexer and numeraire roles played 

by the minimum wage were a phenomenon in reaction to the inflationary environment. 

In the presence of high inflation and distorted relative prices, rational agents took 

increases in the minimum wage as a signal for price and wage bargains -  even after law 

forbade its use as numeraire in 1987. Because of that, the effect of the minimum wage 

on wages, employment and prices over time might differ in high and low inflation 

periods. As discussed in Sections 3.4 and 4.5, it is important to access the effects of the 

minimum wage in high and low inflation periods because firms and workers respond 

very differently to a minimum wage increase depending on the level of the inflation. In 

particular, if firms perceive the increase as temporary, they anticipate the wage-price 

spiral, increase prices and do not adjust employment to avoid adjustment costs. As a 

result, larger price effects are expected in high inflation periods.

The preferred spike RHS dynamic specification discussed in Section 5.3 is 

estimated for high and low inflation periods. Table 35 and Graph 54 present estimates 

of the price effect obtained by multiplying the price estimates by the “response factor”, 

i.e. the estimate of the spike in response to the nominal minimum wage (toughness), as 

discussed in Section 3.2.3. Tables 5 and 8 show that a 10% increase in the nominal 

minimum wage increases spike by 0.3 (0.2) percentage points in high (low) inflation
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periods (see Sections 3.2.3 and 3.4). Table 35 shows positive estimates, larger when 

using Y=fi(L), as in Section 5.3; they are significant under high inflation but not under 

low inflation, because, as discussed in Section 4.6, the low inflation period is not long 

enough to produce precise estimates. The short and long run effects are respectively 

0.32%-0.62% and 2.98%-4.17% (0.03% and 0.17%-0.44%) in high (low) inflation 

periods, once more suggesting partial pass-through both in the short and long run. They 

are between ten and twenty times larger in the short run, and around ten times larger in 

the long run, even though all models include time and region fixed effects to account for 

the unusually high inflation periods. Comparing Panels 2 and 3 of Table 35 with Panel 

1 (that reproduces column 3, Panel IV of Table 31 and multiply the estimates by 0.3) it 

is clear that the inflation resulting from the minimum wage increase experienced in high 

(low) inflation periods is higher (lower) than the one in the aggregate.

Therefore, excluding the high inflation period prior to July of 1994 reduces the 

pass-through estimates. The high inflation estimates are substantially larger than the 

low inflation estimates both in the short and long run. This is in line with prior 

expectations and other features of the data, with theory and with previous empirical 

evidence. First, this confirms prior expectations of larger price effects in high inflation 

periods, in line with a larger spike, a more binding minimum wage, larger and more 

extensive spillover effects, and a stronger compression effect in poorer regions and in 

high inflation periods (see Sections 2.4 and 3.4). Second, this is in line with theory, 

which predicts that if firms perceive the increase as temporary, they anticipate the wage- 

price spiral, increase prices and do not adjust employment to avoid adjustment costs. 

As a result, larger price effects are expected in high inflation periods. Third, this is in 

line with previous empirical evidence. Aaronson (2001) found evidence that the high 

inflation in the 1970s-1980s partially drives the significant minimum wage pass-through 

coefficient in the US and Canada. Weiss (1993) argues that price adjustments differ in 

countries that have experienced low and high inflation. Freeman (1996) noted that it 

only seems inconceivable that minimum wage increases induced national wage inflation 

in the US because the minimum wage is low and affects a small proportion of the work 

force.

Thus, as discussed in Sections 2.1, 2.4.2.1 and 3.4, in low inflation periods the 

effect of the minimum wage is more restricted to the bottom of the distribution, in line
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with its use as a social policy; in high inflation periods its effect extends higher up in the 

distribution, in line with its indexer and numeraire roles. This result is of paramount 

importance. Stable inflation is a necessary condition for the minimum wage to be used 

as social policy against inequality and poverty (Neri, 1997a). Under high inflation, 

minimum wage increases trigger a wage-price spiral that makes the increase -  as well as 

its antipoverty policy potential -  short lived. No doubt the best antipoverty policy is to 

lower inflation. However, while effective anti-inflation policies are not in place, 

increasing the minimum wage is immediate help for the poor -  which might be better 

than no help at all.

5.6 PRICE EFFECTS ACROSS INCOME LEVELS

The evidence so far is supportive of the hypothesis discussed in Section 1.3 that 

minimum wage increases are passed on to prices and are, therefore, bom by consumers. 

Furthermore, this evidence suggests that overall prices increase and, therefore, all 

consumers -  not just minimum wage labour intensive goods consumers -  pay for the 

increase. The minimum wage affects overall prices because of (1) the indexer and 

numeraire roles played by the minimum wage, which “propagate” the price increase in 

minimum wage labour intensive industries to other industries (see Section 2.1); (2) the 

associated large spillover effects in the wage distribution (see Sections 2.4 and 3.2.3); 

and (3) the presence of minimum wage workers in industries other than the low wage 

(Ramos and Reis, 1993) (see Section 2.4).

However, even in the presence of overall price effects, different consumers need 

not be affected in the same way. The implicit assumption in the literature (see Section 

1.3) is that the largest increase in prices following a minimum wage increase occurs in 

minimum wage labour intensive goods industries. This means that the consumers of 

such goods pay proportionately more for the increase. It has been suggested in the 

literature that these consumers are the low income (Macedo, 1981; Freeman, 1996; 

Deere et al., 1996; O’Brien-Strain and MaCurdy, 2000; MaCurdy and McIntyre, 2000). 

To test that, industry and consumption level data are required to identify what such 

goods are and who their consumers are. This would make it possible to define the
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typical low and high income consumption bundle and the respective income share spent 

on minimum wage labour intensive goods. As discussed in Section 2.2, SMN, INPC 

and IPCA measure the cost of the low, medium and high income typical consumption 

bundle and the implicit income share spent on minimum wage labour intensive goods. 

These indices can then be used to provide preliminary evidence on who pays for the 

increase. The relevant question here is whether the inflation caused by minimum wage 

increases affects the poor more severely.

Recall Graph 9 that shows log of SMN, INPC and IPCA over time. SMN is highest 

during the whole sample period, suggesting that prices grew faster for the poor; the 

pattern over time is similar for the three indices, suggesting that all consumers were 

affected by the same inflation growth. If, in the absence of minimum wage increases, 

prices rose equally to all consumers, then the simple comparison of indices would be an 

estimate of the relative inflation experienced by the poor and the rich following a 

minimum wage increase. However, changes in prices might also be due to changes in 

other variables. Thus, regression models were used to control for such variables. SMN 

and IPCA were used, in addition to INPC, to re-estimate the preferred spike RHS 

dynamic models discussed in Section 5.3.^^  ̂ The pass-through coefficient in these 

models measures the increase on the prices of goods consumed by the poor and the rich 

following a minimum wage increase. If this coefficient is the same in all three 

equations, then the inflation caused by minimum wage increases is the same to all 

consumers. If, however, it is larger for low income consumers, then the poor are 

exposed to higher inflation following a minimum wage increase.

Table 36 and Graph 55 present estimates of the price effect obtained by multiplying 

the price estimates by the “response factor”, i.e. the estimate of the spike in response to 

the nominal minimum wage (toughness), as discussed in Section 3.2.3. Tables 5 and 8 

show that a 10% increase in the nominal minimum wage increases spike by 0.3 

percentage points (see Section 3.2.3). Table 35 shows positive and significant estimates 

of roughly the same magnitude for low, medium and high income consumers. A 10% 

increase in the minimum wage raises low (high) income consumers prices by 0.30%- 

0.46% (0.28%-0.55%) and 2.23%-2.91% (1.74%-2.88%) in the short and long run, once
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more suggesting partial pass-through both in the short and long run. In other words, the 

inflation caused by the minimum wage is the same for low, medium and high income 

consumers both in the short and long run. This suggests that, whoever the consumers of 

minimum wage labour intensive goods are, they are affected in the same way as other 

consumers.

Although there is no available empirical evidence of price effect across income 

levels in the Brazilian or international literature to compare the above results with, they 

seem to be contrary to what is assumed in the literature. Either low income consumers 

do not spend a larger share of their incomes on minimum wage labour intensive goods 

or the prices of such goods do not go up by more. Both explanations are at work for 

Brazil. As it was mentioned above, minimum wage workers are present in various 

sectors throughout the economy, thus the prices of a wide range of goods go up. 

Furthermore, the indexer and “numeraire” roles and the spillover effects “propagate” the 

increase throughout the economy, increasing overall prices. As a result, consumers of 

all income levels (not only low income consumers) spend a substantial income share on 

goods whose prices went up (which are not only minimum wage labour intensive 

goods).

This is not to say that the effect of the minimum wage on prices across the income 

distribution is neutral. The poor undoubtedly suffer disproportionately more from any 

given inflation rate, because of the nature of overall price increases -  which can be 

compared with a regressive sales tax (MaCurdy and McIntyre, 2000; O’Brien and 

MaCurdy, 2000) -  and because the poor have less effective means to defend themselves 

from the inflation (for example, they have no access to bank accounts). However, it is 

important to establish that in Brazil the poor are not exposed to a higher inflation rate 

following a minimum wage increase -  either because they do not consume 

disproportionately the more expensive minimum wage labour intensive goods or 

because these goods are not relatively more expensive or both. MaCurdy and McIntyre 

(2000) find that when expressed as the income share of non-durable consumption, the 

extra costs in higher prices is slightly above 1% for families of all income groups in the 

US.

These specifications have enough controls to hold constant these other variables, accounting, for 
example for the fact that IPCA might be more sensitive to the exchange rate, as it includes imports prices.

212



5.7 SUMMARY

The effect of the minimum wage on prices was here exhaustively measured using a 

variety of specifications, minimum wage variables, and robustness checks. It is 

therefore very reassuring that such a variety of models produced such robust estimates. 

All the above pieces of evidence, together with evidence from Section 2.4, consistently 

suggest that an increase in the minimum wage significantly increase overall prices in 

Brazil, suggesting partial pass-through. The pass-through coefficient is larger in the 

long run when firms have had the chance to adjust to the higher costs and the effect of 

the minimum wage on prices is complete. A 10% increase in the minimum wage raises 

prices by up to 1.96% and 6.96%, in the short and long run, when indirect spillover 

effects are accounted for, and up to 0.56% and 3.07%, when only the direct minimum 

wage effects (in the preferred specification) are accounted for. Minimum wage 

increases raise overall prices, increase wages and do not cause much disemployment 

(see Sections 3.2 and 4.3).

Large price effects are in line with the large wage effects and small employment 

effects reported above. These results are also in line with theory and with international 

and Brazilian empirical evidence. They are in line with theory, which predicts that if 

employers do not respond to changes in the minimum wage by reducing employment or 

profits, they respond by raising prices (see Section 1.3). They are also in line with, 

although are substantially larger than, the international empirical literature and prior 

expectations discussed in Sections 1.3 and 2.4. A 10% increase in the minimum wage 

was found to raise prices by no more than 4% in the food sector, and overall prices by 

no more than 0.5% (Sellekaerts, 1981; Wolf and Nadiri, 1981; Card and Krueger, 1995; 

Valletta, 1996; Wilson, 1998; Aaronson, 2001; O’Brien and MaCurdy, 2000; MacCurdy 

and McIntyre, 2000). However, the price effects were significantly smaller -  and in line 

with the international literature -  when the high inflation period is excluded from the 

analysis. A 10% increase in the minimum wage was then found to raise prices by no 

more than 0.03% and 0.44% in the short and long run.

Although the price effects reported here are larger than those reported in the 

international literature, they are consistent with the wage effects in the Brazilian 

literature. This is because of the high inflation environment in Brazil over the last

or SMN might be more sensitive to seasonal effects, as it includes disproportionately food prices.
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decades, as well as the indexer and numeraire roles played by the minimum wage in this 

context, the large spillover effects and the presence of minimum wage workers in 

industries other than the low wage. Regarding the above as demand equations, the 

results are consistent with a fairly inelastic demand curve; minimum wage increases 

translate into small employment losses and large wage and price effects (Freeman, 

1995). Barros et al. (2001) also estimated a fairly inelastic labour demand curve for the 

industry sector in Brazil.

In line with evidence from Section 2.4, the pass-through coefficient is larger in 

poorer regions and in high inflation periods, when firms are more able to adjust prices. 

The pass-through coefficient is the same for low, medium and high income consumers, 

suggesting that the inflation caused by the minimum wage is the same for the poor and 

the rich.
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CHAPTER 6 -  SUMMARY, IMPLICATIONS, CONCLUSIONS AND 

CONTRIBUTIONS

6.1 SUMMARY

The international literature on minimum wage is scanty on non-US wages and 

employment effect empirical evidence; in particular, it greatly lacks empirical evidence 

from developing countries. Furthermore, there is very little evidence on the effects of 

the minimum wage on prices in the international literature and none whatsoever for 

developing countries. Using Brazilian data is an unbiased way of extending the 

understanding of minimum wage effects and assessing the robustness of findings for the 

US. This study estimates the minimum wage effects on wages, employment and prices 

using Brazilian household data for the 80s and 90s recently released for the public and 

not yet used for studies of the minimum wage. Brazil’s minimum wage policy is a 

distinctive and central feature of the Brazilian economy. Not only are increases in the 

minimum wage large and frequent, but also the minimum wage has been used as anti- 

inflation policy in addition to its social role. It affects employment directly and 

indirectly, through wages, pensions, benefits, inflation, the informal sector, and the 

public deficit. This confirms the importance of studying the minimum wage in Brazil.

Wage Effects -  The effect of the minimum wage on the wage distribution was 

exhaustively measured using a variety of specifications and minimum wage variables, 

and following recent strands in the literature that try to uncover the wage distributional 

effects of minimum wages. Evidence of a compression effect was robust and in line 

with theory and with the international and Brazilian empirical literature. An increase in 

the minimum wage affects those on the bottom of the distribution at least 5 times more 

than those on the top of the distribution. A 10% increase in the minimum wage is 

associated with a wage increase up to 4.45% (3.36%) for those in the 10th (30th) 

percentile at the most; it increases average wages by up to 2.17% and median wages by 

1.80%. Spillovers for Brazil extend relatively higher in the wage distribution than for 

other countries for which empirical evidence is available. Although spillover effects of 

the minimum wage seem to be well established in the international literature, the
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evidence on the extent of this effect is mixed; while some authors found evidence 

supporting large spillovers others found evidence supporting small spillovers -  because 

of the minimum wage indexer and “numeraire” roles (see Section 2.1).

A stronger compression effect is observed in poorer regions, in periods of high 

inflation, and in the private sector. The compression effect is strong in both the formal 

and informal sectors; it is at the bottom of the distribution in the formal sector and 

towards the centre of the distribution in the informal sector.

Employment Effects -  Once the expected effect on the wages distribution is 

established, the policy debate hinges on its effect on employment. Again, this effect 

was exhaustively measured using a variety of estimation procedures, specifications, 

minimum wage variables, instruments, data filters, and robustness checks. It is 

therefore very reassuring that such a variety of models produced such robust estimates. 

Evidence of a moderately small adverse effect was uncovered and shown to be robust. 

An increase of 10% in the minimum wage was found to decrease employment by 1% at 

the most, and by less than 0.32% in the preferred specification. Again in line with the 

international and Brazilian empirical literature -  which report employment effects of 

around 1%. This result was further proved to be robust to bias caused by potential 

endogeneity of the minimum wage variables by using alternative instruments. In 

presence of errors serially correlated over time, lagged endogenous variable was not a 

valid instrument. A number of political variables were used instead as exogenous 

excluded instruments uncorrelated with the error term and all its past history.

Furthermore, a number of conceptual and identification questions were discussed as 

tentative explanation of the non-negative employment effects recently found in the 

literature. First, the total employment effect was decomposed into hours and jobs 

effects. This is because the non-negative effects on jobs have been suggested to be a 

sub-product of adjustments in hours in the recent literature. Indeed, the total 

employment appears to be dominated by the hours rather than the jobs effects. This 

suggests that the minimum wage does not hurt as much where it hurts the most: causing 

disemployment. Thus, results clustered around zero, not always significant, suggest that 

the worst picture seems to be the one where a minimum wage increase might cause a 

small number of people to lose their jobs and those remaining employed to work longer 

hours. That is, when the minimum wage is increased, a few of those at the spike will
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lose their jobs (jobs effects), some will work harder (hours effects), and some will earn 

more; a few of those higher up in the distribution will also earn more (spillover effect).

A second tentative explanation to the non-negative employment effect found in the 

literature is that if the employment effect is positive in one region and negative in 

another, the (aggregate) employment effects could be towards zero. This is because the 

minimum wage is more binding in poorer regions where it can potentially cause more 

disemployment. The minimum wage was found to have a more adverse employment 

effect on poorer regions.

A third tentative explanation is that if the employment effect is negative in low 

inflation periods, and positive in high inflation periods, this could be an explanation of 

non-negative (overall) employment effects. This is because firms’ response depends on 

whether they perceive the increase as short or long lived, which in turn depends on 

inflation. If firms perceive the increase as temporary, they anticipate the wage-price 

spiral and do not adjust employment to avoid adjustment costs. As a result, more 

adverse employment effects are expected in low inflation periods. Indeed, there is some 

evidence that the employment effect is more adverse in high inflation periods.

A fourth tentative explanation is that the underlying covered and uncovered sectors 

effects, if opposite-signed as predicted by the standard Two Sectors Model, might drive 

the net employment effect to be close to zero. The formal and informal sectors effects 

were both found to be negative, consistent with the presence of a large spike and 

substantial spillover effects in both sectors. This suggests a downwards sloping labour 

demand curve in both sectors, challenging the standard Two Sectors Model as 

inadequate to explain the effect of the minimum wage on the formal and informal 

sectors in Brazil and in Latin America more generally.

In sum, more adverse employment effects are observed in poorer regions and in 

periods of high inflation. This effect was the same in both the formal and informal 

sectors, and in the public and private sector.

Price Effects -  The evidence of large wage effects and small employment effects 

suggests that the extra labour costs associated to a higher minimum wage increase is not 

being paid by the unemployed. An alternative obvious possibility is that consumers are
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paying for it in the form of higher prices. This is because if firms do not respond to 

minimum wage increases by reducing production, they might respond by raising prices.

The effect of the minimum wage on prices was here exhaustively measured using a 

variety of specifications, minimum wage variables, and robustness checks. A 

theoretically informed statistical investigation was conducted and a literature survey 

previously missing in the literature was provided. Minimum wage increases 

significantly increase overall prices in Brazil, suggesting partial pass-through. The 

pass-through coefficient is larger in the long run when firms have had the chance to 

adjust to the higher costs and the effect of the minimum wage on prices is complete. A 

10% increase in the minimum wage raises prices by up to 1.96% and 6.96%, in the short 

and long run, when indirect spillover effects are accounted for, and up to 0.56% and 

3.07%, when only the direct minimum wage effects (in the preferred specification) are 

accounted for.

These are sizeable in the context of the minimum wage literature -  which reports 

less than 4% increase in the food sector prices and less than 0.5% overall price effects. 

Although the price effects reported here are larger than those reported in the 

international literature, they are consistent with the wage effects in the Brazilian 

literature. This is because of the high inflation environment in Brazil over the last 

decades, as well as the indexer and numeraire roles played by the minimum wage in this 

context, the large spillover effects and the presence of minimum wage workers in 

industries other than the low wage. The pass-through coefficient is larger in poorer 

regions and in high inflation periods, when firms are more able to adjust prices. 

However, it is significantly smaller -  and in line with the international literature -  when 

the high inflation period is excluded from the analysis, up to 0.03% and 0.44% in the 

short and long run.

The pass-through coefficient is the same for low, medium and high income 

consumers. In other words, the poor are not exposed to a higher inflation rate following 

a minimum wage increase. This is an important result because, contrary to what is 

assumed in the literature, either low income consumers do not spend a larger share of 

their incomes on minimum wage labour intensive goods or the prices of such goods do 

not go up by more. In Brazil, because overall prices go up (not only minimum wage 

labour intensive goods prices), consumers of all income level (not only low income
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consumers) spend a substantial income share on goods whose prices went up. To say 

that the poor and the rich are exposed to the same inflation rate is not to say they are 

affected in the same way. The poor suffer disproportionately more from any given 

inflation rate.

Further to filling a gap in the existing literature, price estimates are an important 

contribution for two reasons. On the one hand, they help to answer the question of who 

is paying for the minimum wage increase. Minimum wage increases are passed on to 

prices and therefore, consumers bear the brunt. This has important implications for 

welfare analysis of the minimum wage. Price estimates answer further the question of 

who is paying for the increase by suggesting that overall prices increase and, therefore, 

all consumers pay for the increase. On the other hand, they help to reconcile the 

controversial recent minimum wage debate of large wages and small employment 

effects. Standard economic theory is not hurt if wage increases do not cause 

employment decrease but cause price increases (see Section 6.2).

To summarize, an increase in the minimum wage was found to compress the wages 

distribution, with moderately small adverse effects on employment, and partial price 

pass-through. In other words, the minimum wage increases the wages of low paid 

workers, does not destroy too many jobs and causes some price inflation in Brazil. This 

is consistent with a fairly inelastic demand curve where minimum wage increases 

translate into large wage and price increases and small employment losses.

To conclude, the evidence both in the international and Brazilian literature, of 

sizeable wage increases for the poor, of small price increases under low inflation, and of 

employment effects clustered around zero, suggest that the minimum wage has a 

concrete potential to help the poor under low inflation. This is an answer to the broad 

question posed in the Introduction as to whether minimum wage increases help the poor 

in Brazil. Hopefully this will shed some light on how such increases affect the poor in 

other developing countries as well.
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6.2 WAGE, EMPLOYMENT AND PRICE EFFECTS

As discussed in the Introduction and in Sections 1.2 and 1,3, theory and empirical 

evidence on the minimum wage employment effects are at odds. On the one hand, 

standard economic theory unambiguously predicts employment decrease in presence of 

wage increases. On the other hand, although empirical evidence has established that 

minimum wage increases raise the wage of the poor, there is no consensus on whether 

this increases or decreases employment (Card and Krueger, 1995; Brown, 1999). There 

have been many attempts to reconcile theory and empirical evidence (Brown, 1999). 

However, little attention has been paid to another prediction of the standard theory, i.e., 

an industry wide cost shock (e.g. a minimum wage increase) will be passed on to prices. 

Firms will not adjust employment and incur in adjustment costs if they are able to pass 

through to prices the higher costs associated to an increase in the minimum wage. As 

noted above. Converse et al. (1981) reported: “The most common types of responses to 

the increase in the minimum wage were price increases and wage ripples. No single 

type of disemployment response was reported with nearly the frequency of these”.

Recall Graph 2 that shows the log real minimum wage over time. As discussed in 

Section 2.1, the steady decrease of the real minimum wage over time would suggest, if 

anything, a move downwards along the labour demand curve. Any such move is small 

if the labour demand is inelastic -  the associated change in employment is also small. It 

is not then surprising that minimum wage employment effects in Brazil are clustered 

around zero despite sizeable wage effects (see Sections 3.2.3 and 4.3). Furthermore, 

the evidence in Section 5.3 suggests pass-through effect of the minimum wage on 

prices.

Evidence of large wage and price effects and small employment effects is 

consistent with an inelastic labour demand curve and a particularly rapid wage-price 

spiral under high inflation, as discussed in Sections 2.1, 3.4, 4.6 and 5.5. A nominal 

minimum wage increase pushes the equilibrium real wage upwards along the labour 

demand; the subsequent increase in prices pushes the real wage back to the initial 

equilibrium. Wages and prices go up and employment remains constant. This is 

because, if an accommodating monetary policy is put in place, firms perceive the 

increase as temporary, anticipate the wage-price spiral, and do not adjust employment to 

avoid adjustment costs (see Section 4.6). Firms look at the average real wage (over the
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time period) to decide their demand for labour: they lose while the price adjustment is 

not yet full and the real wage is higher than the average wage, but they gain after 

adjustment is full. In the limit, their demand for labour can be thought of as perfectly 

inelastic conditional on short run real wage changes. Firms are more able to increase 

prices when inflation is high (Cecchetti, 1986); they then encounter little resistance to 

upward price adjustments, as nominal stickiness is smaller the higher inflation (Layard 

et al., 1991). Cox and Oaxaca (1981) argue that the effects of a minimum wage 

increase depend on the accompanying monetary policy. An accommodating 

inflationary monetary policy offsets the disemployment effect of the minimum wage. A 

minimum wage increase always pushes the real wage equilibrium upwards along the 

labour demand curve. However, if no accommodating monetary policy is put in place, 

there is no subsequent increase in prices and the real wage is not pushed back to the 

initial equilibrium. Wages go up, prices remain constant, and employment goes down. 

This is because, in absence of an accommodating monetary policy, firms perceive the 

increase as permanent and respond by reducing employment (see Section 4.6).

Another way to look at this is that the minimum wage is not binding for long 

enough to provoke disemployment in Brazil. It is not binding over the relevant time 

horizon. The wage compression caused by the minimum wage quickly vanishes away 

because of the wage-price spiral that follows. In other words, the effect of the minimum 

wage on the wage distribution is transitory. Grossman (1983) found evidence that the 

wage distribution becomes more compressed immediately after an increase, but that the 

wage structure gradually returns to its original state. Aaronson (2001) found similar 

evidence. Freeman (1996) remarks that market power of workers above the 

minimum wage might offset the redistributive impact of the increase (Freeman, 1996). 

If market power is enough, workers might restore the wage differentials that the 

minimum wage reduced. This might provoke a general wage-inflationary effect. 

According to Gramlich (1976, p. 420), “the inflationary potential of large increases in 

the minimum wage is likely to become serious long before the redistributive potential 

becomes significant”. He argues that if the minimum wage is high enough, wages and 

prices can grow much more than proportionately. Twenty years later. Freeman (1996)

Neumark et al. (2001) found that the contemporaneous positive wage effects are neutralized by longer 
run negative wage effects following a minimum wage increase, but attributed those to labour supply 
increases in excess to labour demand for more skilled workers.
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noted that it only seems inconceivable that minimum wage increases induced national 

wage inflation in the US because the minimum wage is low and affects a small 

proportion of the work force -  unlike in Brazil.

6.3 CONCLUSIONS AND CONTRIBUTIONS

The main message in this study is that wage and price effects in Brazil are large 

whereas employment effects are small. Despite the large proportion of minimum wage 

workers at the minimum wage directly affected by minimum wage increases; despite of 

the large proportion of workers below and above the minimum wage, indirectly affected 

by minimum wage increases via spillovers; and despite of large minimum wage 

increases; the employment effect was still small in Brazil. These puzzling findings 

drove most of the work here -  as they have done in the recent debate in the minimum 

wage literature. Extensive attempts were made to check the robustness of such findings, 

as summarized in Section 6.1, including the estimation of the minimum wage effect in 

poorer regions, in lower inflation periods, in the informal and public sectors, and finally, 

correcting for endogeneity bias. The results proved remarkably robust, and uncovering 

the a priori expected more negative effects proved difficult.

Small employment effects might be sensible, however, when a number of 

explanations are combined. For example, there is little reason to believe that 

employment effects would be too adverse in an economy where non-compliance is large 

and the public sector has an inelastic labour demand, like in Brazil. If, in addition, if 

inflation is high and firms do not adjust employment because they perceive the 

minimum wage increase as temporary, then finding adverse employment effects is 

difficult. If additionally, the analysis is restricted to richer regions (where the minimum 

wage is not binding), then adverse employment effects are very hard to find.

However, other robustness checks might yet uncover adverse employment effects. 

The most obvious one is to restrict the analysis to low wage groups, say teenagers or 

low educated workers, as it is usually done in the US literature. That is because the 

employment effect might have been diluted in the above analysis, which included the 

entire labour force. In that sense, the above employment effects are non-negligible, and
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new estimations for low wage groups are expected to produce substantially larger 

employment effects. Another obvious strategy to investigate minimum wage 

employment effects is to investigate the effect on the marginal productivity of labour. 

For example, if the monthly minimum wage goes up, but firms force workers to work 

enough extra unpaid hours, then the hourly minimum wage is constant. This is as if 

there was a rise in the marginal productivity of labour (which here happens through 

exploitation) enough to compensate for the minimum wage increase. As a result, it is 

possible to find negative employment effects using the monthly minimum wage, but to 

find no employment effects using the hourly minimum wage. Another obvious strategy 

is investigating how labour force participation changes after a minimum wage increase. 

This is because in a country with no social security such as Brazil, people simply cannot 

afford being out of employment and will accept underpaid work. In addition to these 

arguments, there are the usual monopsony effect, or short run versus long run effect, etc. 

(Brown, 1999).

Although negative employment effects were hard to find, price effects were 

sizeable and positive. Given the evidence above and before more evidence is produced, 

this is the most plausible explanation for the small employment effects reported here. 

Thus the second main message in this study is that price effects matter -  especially 

under high inflation.

Thus, one of the main contributions of this study is to put together evidence for the 

wages, employment and price effects of the minimum wage in one piece of work. This 

overall picture makes it possible to understand the small employment effects prevalent 

in the literature in the light of the price effects. The price effect evidence provided here 

is, in turn, another main contribution to the literature in a very under researched area.

From a more conceptual viewpoint, one of the most important contributions of this 

study is to learn about the effects of the minimum wage in Brazil. It is to learn that the 

economics of the minimum wage in developing countries might be very different from 

that of developed countries, for which most of the literature is available. This was true 

not only for the overall picture and the emphasis of the price effect in the employment 

effect debate, but also for the evidence provided for the high and low inflation periods, 

for the formal and informal sectors, and for the private and public sectors.
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From a more policymaking viewpoint, the main contribution was to produce 

empirical evidence to inform the minimum wage debate in Brazil. Perhaps the most 

important policy recommendation here is that the minimum wage cannot be used both 

as an antipoverty and as an anti-inflation policy. The minimum wage will hurt the poor 

if it provokes a general inflationary effect. If the minimum wage is used as a signal for 

other wage and prices bargains, as in Brazil, it might well serve as a deflationary policy 

-  but it will also be inflationary. Clearly the potential of the minimum wage to help the 

poor is bigger under low inflation. Under high inflation, the wage-price spiral triggered 

by the minimum wage makes the increase -  as well as its antipoverty policy potential -  

short lived. No doubt the best antipoverty policy is to lower inflation. A stable growing 

economy will aid the poor much more than minimum wage increases, especially if the 

minimum wage affects the public deficit and expansionary monetary policy is used to 

finance it. However, this is hardly a solution, because minimum wage increases are a 

response to inflation erosion in the first place. While effective anti-inflation policies are 

not in place, increasing the minimum wage is immediate help for the poor -  which 

might be better than no help at all -  although it might hurt them in the longer run.

Perhaps another relevant policy recommendation would be to divorce the minimum 

wage from social benefits. That is because minimum wage increases severely impact 

the public deficit via benefits, pensions and the Government wage bill. This impact has 

often been the criterion for the affordable increase in the nominal minimum wage, rather 

than the labour market affordability. Perhaps a final policy recommendation is for the 

minimum wage to be regionally differentiated, in order to account for regional 

specificities in the labour market as well as to make it politically easier to administrate. 

Regionalizing the minimum wage, to the extent that it accounts for regional labour 

markets specificities, might reduce informality.

From a more technical viewpoint, this study followed recent strands in the 

literature, including, among others: (a) techniques to access the minimum wage 

compression effect on the wage distribution, such as non-parametric Kernel estimation 

and the estimation of the wage elasticity in various points of the distribution; (b) 

techniques to decompose the minimum wage employment effect into hours and jobs 

effect; (c) a menu of minimum wage variables: these variables were here surveyed, a 

relationship among them was established and their estimates were compared -  this
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provided a benchmark in the literature; and (d) political variables as instruments for the 

minimum wage.
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Table 1 - MINIMUM WAGE VARIABLES OVER TIME - continued R$1,00 is approximately US$1,70

years currency 
change 

(1)

monthly nominal monthly real 
minimum wage minimum wage 

(2) (3)

log
toughness

(4)

log
toughness 50 

(5)

log
toughness 25 

(6)

fraction

(7)

fraction real 

(8)

spike

(10)

multiples

(11)

spike and 
below 

(9)

percentage

(12)

Mar-91 17000 128.59 -0.91 -0.75 -0.25 0.04 0.07 0.02 0.08 0.15 0.02
Apr-91 17000 118.79 -1.01 -0.84 -0.34 0.00 0.07 0.02 0.07 0.12 0.00
May-91 17000 112.28 -1.09 -0.92 -0.41 0.00 0.03 0.01 0.07 0.10 0.00
Jun-91 17000 103.51 -1.21 -1.04 -0.53 0.00 0.04 0.01 0.08 0.07 0.00
Jul-91 17000 92.66 -1,28 -1.12 -0.57 0.00 0.03 0.01 0.08 0.06 0.00

Aug-91 17000 81.17 -1.40 -1.25 -0.69 0.00 0.03 0.01 0.08 0.05 0.00
Sep-91 42000 173.46 -0.74 -0.60 -0.15 0.30 0.25 0.03 0.08 0.19 0.01
Oct-91 42000 146.49 -0.90 -0.77 -0.27 0.00 0.10 0.03 0.07 0.15 0.00
Nov-91 42000 118.02 -1.07 -0.95 -0.40 0.00 0.09 0.02 0.07 0.12 0.00
Dec-91 42000 93.95 -1.20 -1.10 -0.51 0.00 0.08 0.02 0.06 0.10 0.00
Jan-92 96037.33 172.11 -0.66 -0.54 -0.12 0.30 0.21 0.04 0.09 0.21 0.03
Feb-92 96037.33 137.58 -0.86 -0.74 -0.24 0.00 0.12 0.03 0.09 0.16 0.00
Mar-92 96037.33 111.83 -1.04 -0.95 -0.38 0.00 0.10 0.02 0.07 0.13 0.00
Apr-92 96037.33 92.29 -1.15 -1.07 -0.44 0.00 0.07 0.02 0.07 0.13 0.00
May-92 230000 180.31 -0.76 -0.66 -0.15 0.31 0.23 0.03 0.08 0.19 0.06
Jun-92 230000 147.11 -0.84 -0.75 -0.21 0.00 0.11 0.03 0.08 0.17 0.00
Jul-92 230000 121.01 -0.93 '0.86 -0.28 0.00 0.10 0.03 0.08 0.16 0.00

Aug-92 230000 99.15 -1.10 -1.00 -0.38 0.00 0.09 0.02 0.07 0.14 0.00
Sep-92 622186.94 182.97 -0.72 -0.62 -0.15 0.30 0.22 0.03 0.10 0.18 0.05
Oct-92 522186.94 146.04 -0.85 -0.75 -0.23 0.00 0.10 0.03 0.09 0.16 0.00
Nov-92 522186.94 117.14 -1.02 -0.92 -0.35 0.00 0.09 0.02 0.08 0.14 0.00
Dec-92 522186.94 94.39 -1.24 -1.16 -0.52 0.00 0.08 0.02 0.07 0.11 0.00
Jan-93 1250700 178.14 -0.78 -0.66 -0.17 0.29 0.21 0.03 0.07 0.17 0.04
Feb-93 1250700 140.50 -0.89 -0.78 -0.25 0.00 0.10 0.03 0.08 0.16 0.00
Mar-93 1709400 151.98 -0.88 -0.77 -0.27 0.16 0.08 0.02 0.06 0.15 0.04
Apr-93 1709400 118.82 -1.06 -0.95 -0.37 0.00 0.09 0.03 0.06 0.14 0.00

May-93 3303300 180.11 -0.74 -0.64 -0.15 0.26 0.18 0.03 0.13 0.20 0.10
Jun-93 3303300 140.00 -0.93 -0.63 -0.28 0.00 0.11 0.03 0.11 0.16 0.00
Jul-93 4639800 150.62 -0.85 -0.74 -0.21 0.17 0.05 0.03 0.09 0.18 0.05

Aug-93 CR$ 6634 136.08 -0.99 -0.88 -0.30 0.12 0.09 0.03 0.11 0.16 0.05
Sep-93 9606 175.55 -0.81 -0.70 -0.20 0.23 0.13 0.02 0.08 0.18 0.06
Oct-93 12024 162.74 -0.85 -0.72 -0.21 0.14 0.09 0.03 0.10 0.18 0.07
Nov-93 16021 150.31 -0.92 -0.78 -0.27 0.13 0.09 0.02 0.06 0.15 0.07
Dec-93 18760 137.24 -0.96 -0.84 -0.30 0.13 0.07 0.02 0.06 0.16 0.04
Jan-94 32882 172.73 -0.83 -0.69 -0.19 0.24 0.11 0.03 0.10 0.18 0.04
Feb-94 42829 159.70 -0.89 -0.74 -0.23 0.15 0.08 0.03 0.07 0.16 0.04
Mar-94 URV 60322.7296 158.38 -0.89 -0.75 -0.22 0.19 0.03 0.03 0.10 0.17 0.02
Apr-94 86776.74 157.58 -0.87 -0.72 -0.20 0.18 0.03 0.01 0.05 0.17 0.03

May-94 121634.3778 156.81 -0.86 -0.72 -0.22 0.18 0.02 0.01 0.09 0.17 0.02
Jun-94 178172.6 158.31 -0.76 -0.62 -0.13 0.20 0.02 0.03 0.10 0.21 0.01
Jul-94 R$ 64.79 113.38 -0.98 -0.82 -0.29 0.00 0.14 0.03 0.11 0.16 0.00

Aug-94 64.79 98.10 -1.03 -0.86 -0.33 0.00 0.10 0.03 0.11 0.15 0.00
Sep-94 70 104.56 -1.01 -0.86 -0.34 0.09 0.07 0.02 0.08 0.14 0.00
Oct-94 70 102.59 -1.03 -0.86 -0.35 0.00 0.03 0.02 0.07 0.14 0.00
Nov-94 70 99.91 -1.06 -0.90 -0.36 0.00 0.02 0.02 0.07 0.14 0.00
Dec-94 70 97.74 -1.12 -0.97 -0.45 0.00 0.03 0.02 0.07 0.12 0.00
Jan-95 70 96.20 -1.11 -0.93 -0.42 0.00 0.02 0.02 0.08 0.12 0.00
Feb-95 70 95.04 -1.16 -0.98 -0.43 0.00 0.02 0.02 0.08 0.12 0.00
Mar-95 70 93.84 -1.21 -1.03 -0.48 0.00 0.02 0.01 0.06 0.11 0.00
Apr-95 70 91.94 -1.22 -1.03 -0.49 0.00 0.02 0.01 0.06 0.11 0.00

May-95 100 128.30 -1.00 -0.82 -0.33 0.13 0.12 0.02 0.09 0.15 0.07
Jun-95 100 125.43 -1.01 -0.83 -0.34 0.00 0.03 0.02 0.10 0.14 0.00
Jul-95 100 122.51 -1.04 -0.87 -0.37 0.00 0.03 0.02 0.09 0.13 0.00

Aug-95 100 120.49 -1.06 -0.89 -0.41 0.00 0.02 0.02 0.09 0.12 0.00
Sep-95 100 119.32 -1.08 -0.89 -0.43 0.00 0.02 0.02 0.09 0.12 0.00
Oct-95 100 117.98 -1.09 -0.91 -0.43 0.00 0.02 0.02 ' 0.09 0.11 0.00
Nov-95 100 116.33 -1.12 -0.96 -0.46 0.00 0.02 0.02 0.08 0.11 0.00
Dec-95 _ 100 114.45 -1.15 -0.99 -0.49 0.00 0.02 0.02 0.09 0.10 0.00
Jan-96 100 112.61 -1.18 -1.01 -0.49 0.00 0.02 0.02 0.09 0.10 0.00
Feb-96 100 111.34 -1.13 -0.95 -0.47 0.00 0.02 0.02 0.09 0.10 0.00
Mar-96 100 110.75 -1.16 -0.98 -0.49 0.00 0.02 0.02 0.09 0.11 0.00
Apr-96 100 110.06 -1.15 -0.98 -0.49 0.00 0.02 0.02 0.09 0.10 0.00
May-96 112 121.94 -1.09 -0.92 -0.42 0.07 0.07 0.03 0.16 0.12 0.04
Jun-96 112 120.40 -1.10 -0.93 -0.44 0.00 0.03 0.03 0.15 0.12 0.00
Jul-96 112 118.87 -1.15 -0.96 -0.47 0.00 0.03 0.02 0.14 0.11 0.00

Aug-96 112 117.92 -1.14 -0.97 -0.48 0.00 0.03 0.02 0.15 0.11 0.00
Sep-95 112 117.74 -1.14 -0.98 -0.47 0.00 0.02 0.02 0.14 0.11 0.00
Oct-96 112 117.57 -1.15 -0.98 -0.50 0.00 0.02 0.02 0.14 0.10 0.00
Nov-96 112 117.18 -1.16 -1.00 -0.60 0.00 0.02 0.02 0.14 0.10 0.00
Dec-95 112 116.76 -1.16 -1.02 -0.54 0.00 0.02 0.02 0.14 0.10 0.00
Jan-97 112 116.05 -1.16 -1.02 -0.51 0.00 0.02 0.02 0.13 0.10 0.00
Feb-97 112 115.29 -1.16 -1.00 -0.50 0.00 0.02 0.02 0.14 0.10 0.00
Mar-97 112 114.60 -1.14 -1.00 -0.49 0.00 0.02 0.02 0.14 0.11 0.00

' Apr-97 112 113.92 -1.17 -1.01 -0.51 0.00 0.02 0.02 0.14 0.10 0.00
May-97 120 121.69 -1.12 -0.96 -0.47 0.03 0.03 0.02 0.09 0.11 0.03
Jun-97 120 121.44 -1.11 -0.95 -0.47 0.00 0.02 0.02 0.09 0.11 0.00
Jul-97 120 121.16 -1.13 -0.97 -0.48 0.00 0.02 0.02 0.09 0.10 0.00

Aug-97 120 121.07 -1.14 -0.98 -0.47 0.00 0.02 0.02 0.09 0.10 0.00
Sep-97 120 121.03 -1.14 -0.97 -0.48 0.00 0.02 0.02 0.09 0.10 0.00
Oct-97 120 120.80 -1.14 -0.97 -0.48 0.00 0.02 0.02 0.09 0.10 0.00
Nov-97 120 120.53 -1.18 -1.02 -0.51 0.00 0.02 0.02 0.09 0.10 0.00
Dec-97 120 120.00 -1.18 -1.04 -0.52 0.00 0.02 0.02 0.09 0.10 0.00
Jan-98 120 118.99 -1.18 -1.02 -0.51 0.00 0.02 0.02 0.09 0.09 0.00
Feb-98 120 118.14 -1.15 -0.99 -0.51 0.00 0.02 0.02 0.09 0.09 0.00
Mar-98 120 117.51 -1.20 -1.04 -0.55 0.00 0.02 0.01 0.08 0.08 0.00
Apr-98 120 116.83 -1.15 -1.00 -0.50 0.00 0.02 0.02 0.09 0.09 0.00

May-98 130 125.71 -1.10 -0.95 -0.47 0.06 0.04 0.02 0.12 0.10 0.04
Jun-98 130 125.07 -1.09 -0.94 -0.47 0.00 0.02 0.02 0.12 0.09 0.00
Jul-98 130 125.09 -1.08 -0.93 -0.47 0.00 0.02 0.02 0.11 0.10 0.00

Aug-98 130 125.57 -1.09 -0.95 -0.47 0.00 0.02 0.02 0.11 0.10 0.00
Sep-98 130 126.15 -1.10 -0.95 -0.47 0.00 0.02 0.02 0.11 0.10 0.00
Oct-98 130 126.37 -1.10 -0.96 -0.48 0.00 0.02 0.02 0.11 0.10 0.00
Nov-98 130 126.43 -1.13 -0.99 -0.48 0.00 0.02 0.02 0.10 0.09 0.00
Dec-98 130 126.29 -1.13 -1.00 -0.49 0.00 0.02 0.02 0.11 0.09 0.00
Jan-99 130 125.71 -1.14 -1.02 -0.51 0.00 0.02 0.02 0.11 0.08 0.00
Feb-99 130 124.55 -1.09 -0.96 -0.49 0.00 0.02 0.02 0.12 0.09 0.00
Mar-99 130 122.84 -1.10 -0.96 -0.49 0.00 0.02 0.02 0.12 0.09 0.00
Apr-99 130 121.63 -1.09 -0.96 -0.46 0.00 0.02 0.02 0.12 0.09 0.00

May-99 136 126.88 -1.06 -0.91 -0.46 0.02 0.02 0.02 0.09 0.10 0.03
Jun-99 136 126.78 -1.05 -0.91 -0.45 0.00 0.02 0.02 0.09 0.10 0.00
Jul-99 136 126.15 -1.05 -0.91 -0.45 0.00 0.02 0.02 0.09 0.10 0.00

Aug-99 136 125.25 -1.06 -0.93 -0.47 0.00 0.02 0.02 0.09 0.10 0.00
Sep-99 136 124.70 -1.08 -0.93 -0.47 0.00 0.02 0.02 0.09 0.10 0.00
Oct-99 136 123.95 -1.08 -0.93 -0.47 0.00 0.02 0.02 0.09 0.10 0.00
Nov-99 136 122.86 -1.07 -0.93 -0.46 0.00 0.02 0.02 0.09 0.10 0.00
Dec-99 136 121.85 -1.12 -0.99 -0.50 0.00 0.02 0.02 0.09 0.09 0.00
Jan-00 136 120.98 -1.08 -0.94 -0.47 0.00 0.02 0.02 0.09 0.10 0.00



table 2 - INTEGRAL REPRESENTATIONS OF MINIMUM WAGE VARIABLES (in differences)

NAME DEFINITION GENERAL FORM® Z = g{x)dx

(differences or ratios of integrals for appropriate for and

CORR

MW

MINIMUM W AG E mw. CMW.
Z = |  \dx = M W ,-M W ,. 1.00

T O U G H N E SS

mw as % of average wage

mw.
avwage^

Z  =
M W . M W ,_,

x f  ix ')d x  I ” (^x)dx
0.81

T O U G H N E SS 5 0  

mw as % of median wage

mw.
mdwage.

0.81

T O U G H N E SS 2 5  

mw as % of median wage

mw.
25 pwage^

0.80

FRACTION^

% between old and new mw

0.98 * mWf_̂  < wage <  1,02 * mŵ 0.57

FRACTION REAL 

% between old and new real mw

0.98 * rmŵ _̂  < rwage _̂  ̂ < 1.02 * rmŵ 0.49

SPIKE  

% at the mw

0.98 * mŵ  < wagCf < 1.02 * ww, MWt+E
0.64

MULTIPLES

% at 0.5, 1, 1.5, 2, 2.5 and 3 mw

0.98 * 0.5 * mw, < wage, <1.02* 0.5 * mw.

0.98 * 0.5 * mw, < wage, < 1.02 * 0.5 * mw,

6 rm M W ,+ e rm M W ,+ e

\ m  =  0 . 5 , 1 . 0 , 1 . 5 , 2 . 0 , 2 . 5 , 3 .0 1

0.31

SPIKE AND BELOW  

% at or below mw

w a g e , < 1 .0 2 *  mw. 0.77

PERCENTAG E

% whose wage increase = mw increase

wage, -  wage,_i mw, -  mw,_̂
mw p ,= MW.

0.39

a) Where £  is som e "small" constant (say, 0.02MW, for rounding approximations) and f ,  (%)
b) For full definitions, s e e  Section 2.3.1.

denotes the probability density function of w ages in time t.



Table 3 - DESCRIPTIVE STATISTICS ACROSS REGIONS
VARIABLES B R (full s a m p le ) P E (p o o r  re g io n ) S P (r ic h  r e g io n )

all alMW below MW all at MW below MW all at MW below MW

1984 1992 1984 1992 1984 1992 1984 1992 1984 1992 1984 1992 1984 1992 1984 1992 1984 1992

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

1 ■ POPULATION VARIABLES - % of th o se  In th e  population (minimum w age w orkers and below  minimum w age w orkers) w ho are;
aged 0 to 9 years old 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
aged 10 to 14 years old 16 17 1 1 3 3 21 19 0 0 2 4 14 16 2 2 5 3
aged 15 to 19 years old 14 13 17 18 19 20 16 15 8 9 16 18 13 12 32 29 23 22
aged 20 to 24 years old 13 11 27 20 19 16 12 12 32 27 20 19 13 12 22 17 16 15
aged 25 to 64 years old 51 51 53 59 57 58 44 46 58 61 59 57 54 53 44 48 55 55
aged over 65 years old 6 7 1 2 2 2 7 7 2 2 2 3 5 7 0 4 2 4
women 42 45 49 60 54 60 43 46 44 52 44 53 . 41 43 56 65 60 65
household head husband 32 30 22 16 21 15 29 28 28 24 29 20 \  35 32 13 11 16 11
household head wife 8 .9 10 13 11 13 8 10 11 15 11 15 7 8 8 11 10 12
sons and daughters of household 41 40 42 35 34 35 46 44 42 36 33 35 39 41 48 37 37 35
student 24 26 0 0 0 0 32 30 0 0 0 0 18 23 0 0 0 0
enrolled 31 32 13 16 12 16 39 37 10 16 12 17 27 31 22 23 16 19
llterated 91 93 89 90 84 88 81 86 87 84 73 76 93 95 89 89 88 90
basic education (4 years of schooling) 35 42 34 45 32 47 39 45 27 39 28 44 32 40 41 52 35 52
elementary education (8 years of schooling) 25 19 32 23 35 24 19 15 27 22 28 20 28 21 27 21 35 24
secondary education (11 years of schooling) 11 14 12 13 7 10 11 13 18 16 9 9 9 13 11 11 5 7
graduates 8 9 2 3 2 2 6 8 3 5 2 2 9 11 3 1 2 2
postgraduates 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
retired 10 12 0 0 0 0 12 13 0 0 0 0 9 11 0 0 0 0
In urban areas 96 94 94 93 94 92 89 89 88 92 88 89 97 96 97 96 95 96

II - LABOUR MARKET VARIABLES • % of th o se  w orking (as minimum w age w orkers and a s  below minimum w age w orkers) w ho  are:
woking in métallurgie industry 21 18 22 12 12 10 14 12 20 12 10 6 34 27 33 11 18 13
working In building construction 8 8 6 4 7 5 7 6 6 4 6 4 6 7 3 3 7 7
working In commerce 15 15 16 12 13 14 18 17 20 10 18 16 13 15 16 12 15 16
working in services 47 50 49 66 57 62 44 50 43 64 49 60 43 47 46 69 58 61
working in public sector 13 12 13 9 6 5 14 13 21 12 8 5 7 9 4 6 2 3
workers who have a  second job 3 2 2 1 3 2 3 3 2 2 2 2 2 1 1 1 2 1
working In the informal sector 22 23 14 33 37 37 25 27 10 36 38 42 21 22 22 41 45 41

ill ■ POLITICAL VARIABLES - % of vo tes In left wing politicians - % of left wing politicians elected
president 0 -  0 5 5 - 0 0 - 0 5 1 - 0 0 - 0 4 2 -  0
federal congressman 1 3 -1 2 3 6 -3 5 0 - 0 3 6 -2 8 1 6 -1 0 3 5 -3 7
governor 1 3 -1 7 1 0 -1 7 0 - 0 0 - 0 1 2 - 0 0 - 0
state congressman 1 2 -1 2 3 3 -3 4 0 - 0 3 0 -3 1 1 2-11 3 3 -3 5

IV-ECONOMIC VARIABLES
unemployment rate 9.2% 9.2% 12.8% 14.1% 7.8% 9.0%
average hours worked by those employed 38.9 39.0 41.3 40.0 37.9 36.2 42.1 39.9 42.9 42.6 43.4 39.2 38.4 39.7 41.1 40.4 35.9 35.8
average hours worked in the working population 35.3 35.4 36.7 34.2 35.4 36.2
log price index -21.9 -6.2 -21.9 -6.1 -22.1 -6.3
log hourly nominal minimum wage -21.9 -6.9 -21.9 -6.9 -21.9 -6.9
log hourly real minimum wage -0.1 -0.7 -0.1 -0.8 0.1 -0.6
log 10th percentile hourly real wage distribution -0.5 -0.6 -0.8 -1.0 0.1 1.1
log 25th percentile hourly real wage distribution 0.1 -0.2 -0.1 -0.6 0.5 0.0
log 50th percentile hourly real wage distribution 0.6 0.5 0.3 0.0 1.1 0.5
log 75th percentile hourly real wage distribution 1.3 1.2 0.9 0.8 1.8 1.1
log 90th percentile hourly real wage distribution 2.0 1.9 1.7 1.7 2.5 1.6
log average hourly real wage distribution 0.7 0.6 0.4 0.2 1.2 2.2
log standard deviation hourly real wage distribution 1.0 1.0 1.0 1.1 1.0 0.9
log toughness 10 0.4 -0.1 0.8 0.3 0.0 -0.6
log toughness 25 -0.2 -0.5 0.0 -0.2 -0.4 -1.1
log toughness 50 -0.7 -1.2 -0.4 -0.8 -1.0 -1.7
log toughness ■0.7 -1.2 -0.4 -0.9 -1.1 -1.7
fraction 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
[iduiuii leai t .Z7o 0. 1 -/O 8.U70 lu.avo 3.470 O.U70
spike 3.9% 1.8% 5.1% 2.1% 1.6% 0.7%
multiples 10.9% 7.2% 11.5% 8.6% 8.7% 4.4%
spike and below 19.8% 11.2% 29.4% 18.9% 12.0% 2.7%
percentage 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

sample size 111348 83b3Z 3558 2/84 133/2 812/ 15814 13U1Ü 449 42/ 2140 133/ 23923 13339 459 139 1992 443

of high Inflation). Comuns 3-4 and 9-10 show the same statistics for those at the minimum wage
2) Those at the minimum wage - spike - is defined as those earning in the range 0.98 * mW, < Wagê  < 1.02 * WW,
3) Fraction and Percentage are zero when the minimum wage, has not been increased.

(see Section 2.3).



Table 4 - ESTIMATES OF THE COEFFICIENTS OF THE MINIMUM WAGE VARIABLES ON WAGES MODELS
percentiles MW

levels
MW

difference
fraction fraction

real
spike multiples spike and 

below
percentage

coef coef se coef se coef coef se coef coef se coef se

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

A - without controls
5th 0.572 0.014 0.507 0.024 0.977 0.053 1.174 0.094 3.172 0.464 0.619 0.121 1.320 0.160 2.229 0.280

10th 0.635 0.014 0.578 0.029 1.202 0.057 1.401 0.105 3.659 0.550 0.657 0.143 1.821 0.171 2.868 0.300

15th 0.602 0.014 0.558 0.029 1.223 0.050 1.405 0.102 3.315 0.495 0.586 0.130 1.846 0.153 3.213 0.272

20th 0.593 0.014 0.547 0.030 1.212 0.052 1.368 0.108 2.588 0.507 0.444 0.137 1.732 0.153 3.099 0.299

25th 0.518 0.015 0.468 0.029 1.051 0.052 1.204 0.104 1.777 0.461 0.300 0.119 1.296 0.149 2.795 0.265

30th 0.461 0.015 0.400 0.028 0.908 0.051 1.072 0.097 1.034 0.411 0.220 0.111 0.954 0.140 2.391 0.270

35th 0.404 0.014 0.338 0.025 0.761 0.048 0.897 0.089 0.411 0.360 0.168 0.095 0.638 0.127 1.895 0.236

40th 0.364 0.013 0.295 0.021 0.654 0.040 0.779 0.073 0.202 0.327 0.102 0.091 0.476 0.112 1.693 0.199

45th 0.322 0.013 0.251 0.019 0.556 0.038 0.656 0.066 -0.339 0.298 -0.004 0.085 0.309 0.105 1.437 0.186

50th 0.293 0.013 0.223 0.017 0.485 0.035 0.591 0.059 -0.357 0.287 0.005 0.082 0.197 0.104 1.223 0.166

90th 0.136 0.018 0.062 0.018 0.126 0.042 0.192 0.063 -1.626 0.315 -0.170 0.097 -0.644 0.109 0.180 0.166

95th 0.115 0.019 0.047 0.019 0.093 0.045 0.158 0.067 -1.622 0.355 -0.174 0.102 -0.654 0.119 0.141 0.168

mean 0.339 0.012 0.270 0.017 0.586 0.034 0.700 0.061 0.282 0.289 0.106 0.081 0.386 0.100 1.449 0.178

50th/10th -0.340 0.014 -0.348 0.023 -0.702 0.049 -0.796 0.082 -4.034 0.401 -0.659 0.112 -1.592 0.138 -1.638 0.221

90th/10th -0.497 0.019 -0.510 0.028 -1.061 0.058 -1.200 0.101 -5.349 0.548 -0.843 0.147 -2.429 0.160 -2.686 0.271

90th/50th -0.154 0.013 -0.162 0.015 -0.360 0.032 -0.404 0.052 -1.315 0.285 -0.184 0.078 -0.838 0.078 -1.047 0.131

s td e v ia t i o n -0.151 0.005 -0.156 0.008 ■0.330 0.016 -0.372 0.030 -1.464 0.153 -0.210 0.040 -0.720 0.044 -0.864 0.078

B - with controls
5th 0.559 0.015 0.479 0.023 0.898 0.051 1.016 0.087 2.818 0.414 0.541 0.110 1.208 0.154 1.921 0.247

10th 0.625 0.015 0.553 0.029 1.138 0.059 1.242 0.104 3.303 0.504 0.580 0.133 1.713 0.169 2.552 0.273

15th 0.586 0.015 0.530 0.028 1.155 0.049 1.245 0.095 2.943 0.437 0.502 0.119 1.734 0.138 2.904 0.238

20th 0.570 0.015 0.508 0.029 1.121 0.049 1.178 0.097 2.159 0.442 0.350 0.123 1.593 0.137 2.719 0.251

25th 0.494 0.015 0.426 0.026 0.955 0.045 1.010 0.087 1.397 0.387 0.218 0.105 1.173 0.125 2.452 0.213

30th 0.432 0.014 0.356 0.025 0.807 0.043 0.882 0.078 0.660 0.347 0.141 0.097 0.834 0.113 2.060 0.218

35th 0.382 0.014 0.300 0.022 0.672 0.041 0.730 0.075 0.106 0.306 0.111 0.085 0.540 0.103 1.609 0.191

40th 0.348 0.014 0.264 0.019 0.581 0.037 0.638 0.065 -0.055 0.284 0.058 0.082 0.404 0.096 1.459 0.167

45th 0.307 0.014 0.222 0.017 0.489 0.036 0.536 0.060 -0.557 0.273 -0.045 0.079 0.240 0.093 1.233 0.162

50th 0.280 0.014 0.200 0.016 0.429 0.035 0.487 0.057 -0.520 0.265 -0.020 0.077 0.151 0.096 1.053 0.149

90th 0.134 0.018 0.044 0.017 0.079 0.043 0.115 0.064 -1.666 0.305 -0.160 0.094 -0.662 0.099 0.082 0.159

95th 0.114 0.019 0.032 0.019 0.052 0.047 0.098 0.069 -1.643 0.338 -0.179 0.100 -0.666 0.110 0.050 0.164

mean 0.326 0.012 0.244 0.015 0.520 0.032 0.575 0.055 0.074 0.255 0.068 0.073 0.320 0.087 1.239 0.151

50th/10th -0.341 0.014 -0.347 0.024 -0.694 0.052 -0.742 0.084 -3.834 0.386 -0.602 0.109 -1.527 0.139 -1.488 0.219

90th/10th -0.487 0.019 -0.504 0.029 -1.045 0.062 -1.117 0.103 -5.023 0.508 -0.757 0.140 -2.338 0.158 -2.459 0.260

90th/50th -0.143 0.013 -0.156 0.015 -0.351 0.034 -0.376 0.051 -1.189 0.269 -0.155 0.076 -0.810 0.074 -0.971 0.129

s td e v ia t i o n -0.144 0.005 -0.149 0.008 -0.314 0.016 -0.334 0.027 -1.339 0.134 -0.179 0.038 -0.680 0.040 -0.776 0.068
1) Columns 1-8 show estimates for respectively: minimum wage in levels, minimum wage in differences, fraction, fraction real, spike, 

multiples, spike and below and percentage (see Section 3.2).
2) Percentile regressions are shown for selected percentiles, followed by percentile ratio and standard deviation regressions. The 

dependent variable is the various percentiles, ratios of percentiles and standard deviation of the wages distribution.
3) Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies.
4) The top panel shows raw estimates and the bottom panel shows estimates after controlling for population and institutional factors.
5) To obtain the equivalent of a 10% increase in the minimum wage, multiply the estimates of fraction by 3.7, of fraction real by

1.4, of spike by 0.3, of multiples by 0.4, of spike and below by 1.8, and of percentage by 0.5 (see Section 3.2.3 and Tables 5 and 6).



Table 5 - ESTIMATES OF THE COEFFICIENTS OF THE DEGREE OF IMPACT MEASURES
independent variable  

specifications

fraction fraction
real

spike m ultiples spike and 
below

percentage

Interval
lower

(1)

upper lower

(2)

upper lower

(3)

upper lower^

(4)

upper lower

(5)

upper lower

(6)

upper

A • PULL SA M P LE
A1 - from wage models

without controls 0.45 0.53 0.21 0.24 0.02 0.03 0.04 0.06 0.12 0.20 0.06 0.08
with controls 0.44 0.51 0.21 0.24 0.02 0.03 0.04 0.05 0.13 0.20 0.06 0.08

A2 - from em ploym ent m odels
levels

without controls 0.00 0.03 0.01 0.04 0.02 0.20
with controls 0.00 0.03 0.00 0.03 0.01 0.19

first difference
without controls 0.43 0.53 0.22 0.26 0.02 0.03 0.04 0.06 0.12 0.20 0.06 0.08
with controls 0.44 0.52 0.21 0.24 0.02 0.03 0.04 0.05 0.13 0.20 ' 0.06 0.08

twelfth d ifference -

without controls 0.07 0.33 0.03 0.16 0.01 0.04 0.01 0.06 0.04 0.20 0.01 0.05
with controls 0.15 0.33 0.05 0.16 0.02 0.04 0.03 0.06 0.06 0.20 0.03 0.05

first and  tw elfth d iffe ren ce
without controls 0.40 0.50 0.18 0.20 0.03 0.04 0.04 0.06 0.12 0.21 0.08 0.09
with controls 0.41 0.51 0.18 0.20 0.03 0.04 0.04 0.06 0.12 0.21 0.08 0.09

A3 - from price models
Y=f(L)

ad Hoc 0.36 0.41 0.15 0.17 0.02 0.03 0.04 0.05 0.12 0.20 0.04 0.06
labour demand 0.33 0.36 0.14 0.15 0.03 0.03 0.04 0.06 0.14 0.19 0.04 0.05
labour market equilibrium 0.33 0.36 0.14 0.15 0.03 0.03 0.04 0.05 0.15 0.20 0.04 0.05
aggregate supply 0.37 0.40 0.15 0.17 0.02 0.03 0.04 0.05 0.13 0.20 0.04 0.06
general equilibrium 0.36 0.40 0.15 0.17 0.02 0.03 0.04 0.06 0.13 0.20 0.04 0.06
imperfect competition 0.33 0.36 0.14 0.15 0.03 0.03 0.04 0.06 0.15 0.20 0.04 0.05

Y=f{L,K)
labour demand 0.32 0.35 0.13 0.14 0.03 0.03 0.04 0.06 0.15 0.19 0.04 0.05
labour market equilibrium 0.32 0.36 0.13 0.14 0.03 0.03 0.04 0.05 0.16 0.20 0.04 0.05
aggregate supply 0.36 0.40 0.15 0.17 0.02 0.03 0.04 0.05 0.13 0.20 0.04 0.06
general equilibrium 0.36 0.40 0.15 0.17 0.02 0.03 0.04 0.06 0.13 0.20 0.04 0.06
imperfect competition 0.32 0.35 0.13 0.14 0.03 0.03 0.04 0.05 0.16 0.20 0.04 0.05

average 0.38 0.17 0.03 0.05 0.17 0.06
standard deviation 0.08 0.04 0.01 0.01 0.04 0.02
mode 0.37 0.14 0.03 0.04 0.18 0.05

B-ACROSS REGIONS
PE (poor region)
average 0.54 0.22 0.05 0.03 0.22 0.08
standard deviation 0.17 0.10 0.02 0.01 0.10 0.03
mode 0.47 0.15 0.05 0.03 0.20 0.06

SP (rich region)
average 0.25 0.13 0.02 0.05 0.10 0.03
standard deviation 0.06 0.03 0.01 0.02 0.03 0.01
mode 0.22 0.14 0.02 0.06 0.11 0.03

C - AC RO SS T IM E  
HIGH IN FLA TIO N  
average
standard deviation  
mode

LOW INFLATION 
average
standard deviation  
mode

U .32
U.16
0 .3 8

0.22
0.14
0.30

U .14
U.U8
0 .1 4

0.17
0.11
0.27

U.U3
U.U1
0 .0 3

0.01
0.01
0.02

U.U4
U.U2
0 .0 4

0.07
0.10
0.14

u.n
U.Ub
0.12

0.08
0.05
0.13

U.Ub
U.U2
0 .0 5

0.08
0.04
0.02

1) For full estimates (for spike only) see Tables 6 and 7.
2) Ttie dependent variable Is, in turn, fraction, fraction real, spike, multiples, spike and below and percentage. TTie Independent variable of Interest Is, 

respectively In each model, log nominal minimum wage, log toughness, log toughness 50, log toughness 25, and log toughness 10.
3) Columns 1-6 show the lower and upper end of the Interval of estimates across models (see for example. Tables 6 and 7 for values for spike). Columns 

1-6 also show average, standard deviation and mode across all models.
4) Controls are discussed In the detail In Sections 3.1,4.2 and 5.2, respectively for wages, employment and price models.
5) Results for PE and SP, and for high and low Inflation periods are showed at the bottom of the table (see Tables 6 and 9 for full estimates across regions and under high and low Inflation for spike).



Table 6 - ESTIMATES OF THE COEFFICIENTS OF THE MINIMUM WAGE AND TOUGHNESS
independent variable nominal 

minimum wage
toughness toughness

50
toughness

25
toughness

10

specifications
coef

(1)
se coef

(2)
se coef

(3)
se coef

(4)
se coef

(5)
se

1 • from wage models
without controls 0.021 0.002 0.031 0.002 0.030 0.002 0.034 0.003 0.031 0.003
with controls 0.022 0.002 0.031 0.002 0.030 0.002 0.034 0.003 0.030 0.003

2 • from employment models
levels

without controls 0.002 0.001 0.028 0.003 0.024 0.002 0.023 0.003 0.029 0.003
with controls 0.002 0.001 0.026 0.003 0.022 0.002 0.022 0.003 0.028 0.003

first difference
without controls 0.021 0.002 0.032 0.002 0.030 0.002 0.035 0.003 0.031 0.003
with controls 0.022 0.002 0.031 0.002 0.030 0.002 0.034 0.003 0.030 0.003

twelfth difference
without controls 0.010 0.001 0.036 0.003 0.035 0.003 0.038 0.003 0.030 0.003

with controls 
first and twelfth difference

0.017 0.002 0.037 0.003 0.035 0.003 0.039 0.003 0.031 0.003

without controls 0.026 0.002 0.037 0.003 0.035 0.002 0.039 0.003 0.032 0.003

with controls 
3 - from price models

0.026 0.002 0.037 0.003 0.035 0.003 0.039 0.003 0.032 0.003

Y=f(L)
ad Hoc 0.021 0.002 0.031 0.002 0.030 0.002 0.034 0.003 0.030 0.003

labour demand 0.027 0.002 0.031 0.002 0.029 0.002 0.032 0.003 0.028 0.003

labour market equilibrium 0.028 0.002 0.033 0.002 0.031 0.002 0.034 0.003 0.030 0.003

aggregate supply 0.022 0.002 0.031 0.002 0.030 0.002 0.034 0.003 0.030 0.003

general equilibrium 0.022 0.002 0.031 0.002 0.030 0.002 0.034 0.003 0.030 0.003

Imperfect competition 0.029 0.002 0.033 0.002 0.031 0.002 0.034 0.003 0.031 0.003

Y=f(L,K)
labour demand 0.027 0.002 0.030 0.002 0.028 0.002 0.031 0.003 0.027 0.003

labour market equilibrium 0.026 0.002 0.032 0.002 0.030 0.002 0.033 0.003 0.029 0.003

aggregate supply 0.021 0.002 0.031 0.002 0.029 0.002 0.033 0.003 0.029 0.003

general equilibrium 0.021 0.002 0.031 0.002 0.030 0.002 0.034 0.003 0.030 0.003
Imperfect competition 0.029 0.002 0.032 0.002 0.030 0.002 0.034 0.003 0.030 0.003

1) The dependent variable is spike. The independent variable 
log toughness 50, log toughness 25, and log toughness 10.

2) Controls are discussed In the detail In Sections 3.1, 4.2 and
3) Columns 1-6 show estimates of the variable of Interest.

of Interest Is, respectively In each model, log 

5.2, respectively for wages, employment and

nominal minimum wage, log toughness, 

price models.



Table 7 - EFFECT OF A 10% INCREASE IN THE MINIMUM WAGE ON WAGES
percentiles interval

mln max average St. deviation
5th 0.22 3.61 1.57 1.10
10th 0.23 4.45 2.00 1.43
15th 0.20 4.52 2.03 1.47
20th 0.14 4.49 1.90 1.46
25th 0.09 3.89 1.56 1.24

30th 0.06 3.36 1.26 1.07
35th 0.03 2.81 0.98 0.91
40th >0.02 2.42 0.82 0.79

45th -0.17 2.06 0.63 0.71

50th -0.16 1.80 0.53 0.63
90th -1.19 0.46 -0.18 0.55
95th -1.20 0.35 -0.21 0.52

mean 0.02 2.17 0.72 0.71

50th/10th -2.86 -0.24 -1.45 0.97

90th/10th -4.37 -0.30 -2.16 1.50
90th/50th -1.51 -0.06 -0.72 0.53
standard deviation -1.30 -0.07 -0.64 0.45
1) Estimates across variables and models. For full estimates see  Table A In the Appendix.
2) To obtain the equivalent of a 10% Increase In the minimum wage, the estimates of fraction were multiplied by 3.7,

of fraction real by 1.4, of spike and below by 1.8, of spike by 0.3, of multiples by 0.4, and of percentage by 0.5 (see Section 3.4.2).
3) Percentile regressions are shown for selected percentiles, followed by percentile ratio and standard deviation regressions. The 

dependent variable Is the various percentiles, ratios of percentiles and standard deviation of the wages distribution.
4) Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies. Controls are population 

and Institutional factors.



TH E C O E FF IC IE N T S O F  THE MINIMUM W A G E  A N D  T O U G H N E S S  - P e r n a m b u c o  a n d  S a o  P a u lo  - h ig h  a n d  lo w  in f la t io n
n o m i n a l  t o u g n n e s s  t o u g n n e s s  t o u g h n e s s  n o m m a i  t o u g n n e s s  t o u g n n e s s

M W  ____________   50 25  10 M W  50
ê c o e f secoe f

(1)
A  -  PE  (p o o r reg ion )

J2L
coe f

_J2L
coef

_J1L
coef

_J5L
coef

(1)
C  -  H IG H  IN FL A T IO N

coef
_J2L

0.032
0.029

0.006
0.007

0.051
0.046

0.007
0.007

0.049
0.045

0.006
0.007

0.074
0.067

0.009
0.010

0.045
0.036

0.008
0.009

0.020
0.002

0.020
0.002

0.031
0.002

0.004 0.002 0.060 0.008 0.056 0.008 0.078 0.012 0.040 0.009 0.008 0.001 0.029 0.003 0.024 0.003 0.022 0.003 0.034 0.004
0.002 0.003 0.053 0.011 0.049 0.011 0.064 0.016 0.029 0.011 0.006 0.002 0.026 0.003 0.021 0.003 0.020 0.004 0.035 0.004

0.033 0.006 0.052 0.007 0.049 0.006 0.074 0.009 0.046 0 008 0.021 0.002 0.031 0.002 0.030 0.002 0.033 0.003 0.029 0.003
0.029 0.006 0.047 0.007 0.046 0.007 0.067 0.010 0.037 0.009 0.021 0.002 0.031 0.002 0.029 0.002 0.033 0.003 0.028 0.003

0.017 0.005 0.074 0.010 0.067 0.010 0.081 0.015 0.058 0.011 0.014 0.002 0.042 0.003 0.040 0.003 0.043 0.003 0.032 0.004
0.025 0.006 0.071 0.010 0.064 0.010 0.077 0.015 0.057 0.011 0.021 0.002 0.044 0.003 0.041 0.003 0.044 0.003 0.034 0.004

0.049 0.009 0.071 0.010 0.067 0.009 0.082 0.011 0.054 0.009 0.027 0.002 0.040 0.003 0.037 0.003 0.041 0.004 0.035 0.004
0.048 0.008 0.068 0.010 0.065 0.009 0.078 0.013 0.053 0.009 0.028 0.002 0.041 0.003 0.037 0.003 0.041 0.004 0.035 0.004

T a b le  8  -  E STIM A T E S O F
i n a e p e n d e n t  v a r i a o i e

s p e c i f i c a t i o n s ____________________

1 - fro m  w a g e  m odels
w itnout con tro ls  
with con tro ls

2  - fro m  e m p lo y m e n t m odels
levels

w ithout con tro ls  
w ith con tro ls  

first o itte re n ce  
w ithout con tro ls  
with con tro ls  

twelfth d iffe rence  
w ithout con tro ls  
with con tro ls  

first a n d  twelfth d ifference 
w ithout con tro ls  
with con tro ls

3 - fro m  price  m odels
Y=t(L) 

a d  H oc
la oou r d e m an d  
la bou r m a rk e t equilibrium  
a g g re g a te  supp ly  
g e n e ra l equilibnum  
im perfect com petition  

Y=f(L,K)
lab o u r d e m a n d  
labou r m ark e t equilibrium  
a g g re g a te  supp ly  
g e n e ra l equilibrium

 im perfec t com petition_________

1 - fro m  w a g e  m odels
w ithout con tro ls  
with con tro ls

2  - fro m  e m p lo y m e n t m odels
levels

w ithout con tro ls  
with con tro ls  

first d ifference 
w ithout con tro ls  
w ith con tro ls  

twelfth d iffe rence  
w ithout con tro ls  
with con tro ls  

first an d  twelfth d ifference 
w ithout con tro ls  
with con tro ls

3 • fro m  price  m odels
Y=f(L) 

a d  H oc
labou r d em an d  
labou r m ark e t equilibnum  
a g g re g a te  supp ly  
g e n e ra l equilibnum  
im perfect com petition  

Y=t(L,K)
lab o u r d em an d  
labour m ark e t equilibnum  
a g g re g a te  supp ly  
g e n e ra l equilibnum  
im perfect com petition

^^ffl^lBpSHHBH^SHSBIFI^PiRS^^fSThdePBHBSHRSnSBISISHTÏÏSîSSnsnSSpSCTOSI^TTîSCinTIBSSinB^lBîTOSHTOîîHHîTTOSSSnS^BnSRBSSSnS^BnSHnSS^O,
2) Controls are Oiscusseo in the aetail in sections 3.1, 4.2 and 5.2, respectively tor wages, employment and price models.
3) columns 1-6 snow estimates or tne vanaoie of interest. Hanels A and B show estimates for K t and SH, and panels C and U, tor high and low inflation penods.

coef
(3)

t o u g n n e s s
_________25

coe f

t o u g n n e s s  
10

(4)
coe f

(5)

0.030
0.002

0.029
0.002

0.029
0.002

0.033
0.003

0.032
0.003

0.029
0.003

B -  S P  (rich  reg ion) D -  L O W  IN FL A T IO N

0.027
0.003

0.032 0.006 0.051 0.007 0.049 0.007 0.074 0.009 0.045 0.008 0.020 0.002 0.030 0.002 0.029 0.002 0.033 0.003 0.028 0.003
0.042 0.006 0.053 0.008 0.051 0.007 0.064 0.010 0.039 0.009 0.026 0.002 0.030 0.002 0.029 0.002 0.030 0.003 0.026 0.003
0.044 0.007 0.054 0.007 0.052 0.007 0.068 0.011 0.040 0.010 0.027 0.002 0.033 0.003 0.031 0.002 0.033 0.003 0.029 0.003
0.031 0.006 0.047 0.007 0.047 0.007 0.068 0.010 0.039 0.009 0.022 0.002 0.032 0.002 0.030 0.002 0.034 0.003 0.030 0.003
0.029 0.007 0.045 0.008 0.045 0.003 0.069 0,011 0.041 0.009 0.023 0.002 0.034 0.003 0.032 0.002 0.033 0.003 0.028 0.004
0.046 0.006 0.057 0.007 0.055 0.006 0.072 0.009 0.045 0.009 0.028 0.002 0.033 0.002 0.031 0.002 0.033 0.003 0.029 0.003

0.039 0.007 0.050 0.007 0.048 0.007 0.061 0.009 0.037 0.008 0.025 0.002 0.029 0.002 0.027 0.002 0.029 0.003 0.024 0.003
0.042 0.007 0.051 0.007 0.049 0.007 0.065 0.010 0.038 0.009 0.028 0.002 0.032 0.003 0.030 0.002 0.032 0.003 0.027 0.003
0.029 0.006 0.046 0.007 0.045 0.007 0.067 0.010 0.038 0.009 0.021 0.002 0.031 0.002 0.029 0.002 0.033 0.003 0.029 0.003
0.027 0.007 0.044 0.007 0.043 0.007 0.067 0.010 0.041 0.009 0.021 0.002 0.032 0.003 0.030 0.003 0.032 0.003 0.026 0.003
0.044 0.007 0.054 0.007 0.052 0.006 0.069 0.008 0.043 0.008 0.028 0.002 0.032 0.002 0.030 0.002 0.032 0.003 0.028 0.003

0.016 0.002 0.020 0.002 0.019 0.002 0.020 0.003 0.020 0.003 0.022 0.021 0.023 0.019 0.019 0.016 0.022 0.020 0.018 0.017
0.015 0.003 0.020 0,003 0.019 0.003 0.019 0.003 0.020 0.003 0.008 0.008 0.006 0.006 0.005 0.005 0.006 0.006 0.006 0.006

0.004 0.001 0.027 0.003 0.025 0.003 0.026 0.004 0.026 0.004 -0.004 0.005 0.001 0.005 -0.007 0.004 0.009 0.005 0.024 0.005
0.004 0.002 0.029 0.004 0.027 0.004 0.028 0.004 0.027 0.005 0.001 0.005 -0.003 0.005 -0.009 0.005 0.007 0.004 0.019 0.005

0.016 0.002 0.021 0.002 0.019 0.002 0.020 0.003 0.020 0.003 0.014 0.008 0.010 0.006 0.012 0.005 /  ̂ 0.016 0.005 0.009 0.007
0.015 0.003 0.020 0.003 0.019 0.003 0.020 0.003 0.020 0.003 0.022 0.008 0.020 0.006 0.016 0.005 0.020 0.006 0.017 0.006

0.009 0.003 0.027 0.005 0.027 0.005 0.026 0.005 0.029 0.005 •0.028 0.007 0.016 0.009 0.003 0.007 0.013 0.008 0.017 0.007
0.014 0.004 0.032 0.006 0.031 0.006 0.030 0.006 0.035 0.006 -0.023 0.009 0.015 0.010 0.002 0.008 0.012 0.009 0.012 0.007

0.018 0.004 0.023 0.004 0.022 0.004 0.020 0.004 0.021 0.005 •0.033 0.021 -0.005 0.008 0.003 0.007 0.007 0.007 -0.007 0.008
0.018 0.004 0.024 0.004 0.022 0.004 0.021 0.004 0.022 0.005 -0.035 0.022 0.000 0.011 0.009 0.009 0.011 0.008 0.001 0.009

0.015 0.002 0.019 0.002 0.018 0.002 0.019 0.003 0.019 0.003 0.022 0.008 0.023 0.006 0.019 0.005 0.022 0.006 0.018 0.006
0.017 0.002 0.019 0.002 0.017 0.002 0.018 0.002 0.018 0.002 0.020 0.007 0.018 0.007 0.017 0.006 0.020 0.006 0.015 0.006
0.018 0.003 0.021 0.003 0.019 0.003 0.021 0.003 0.020 0.003 0.018 0.008 0.015 0.007 0.015 0.007 0.019 0.006 0.016 0.006
0.015 0.003 0.020 0.003 0.018 0.003 • 0.019 0.003 0.020 0.003 0.012 0.008 0.006 0.006 0.009 0.005 0.013 0.005 0.008 0.007
0.015 0.003 0.020 0.003 0.019 0.003 0.020 0.003 0.021 0.003 0.013 0.008 0.021 0.007 0.021 0.006 0.023 0.006 0.012 0.006
0.019 0.002 0.021 0.002 0.019 0.002 0.020 0.003 0.020 0.003 0.021 0.008 0.020 0.007 0.018 0.006 0.021 0.006 0.016 0.006

0.017 0.002 0.018 0.002 0.017 0.002 0.018 0.002 0.017 0.002 0.020 0.008 0.018 0.007 0.017 0.007 0.020 0.006 0.015 0.006
0.019 0.003 0.021 0.003 0.019 0.003 0.020 0.003 0.020 0.003 0.018 0.008 0.015 0.007 0.015 0.007 0.019 0.006 0.015 0.006
0.015 0.003 0.020 0.003 0.018 0.003 0.019 0.003 0.019 0.003 0.014 0.008 0.017 0.006 0.018 0.006 0.021 0.006 0.013 0.006
0.015 0.003 0.020 0.003 0.019 0.003 0.020 0.003 0.021 0.003 0.014 0.008 0.021 0.007 0.021 0.006 0.023 0.006 0.012 0.006
U.U19 U.UZ1 U.UU2 U.U4U U.UU3 U.U4Z O.UUO U.U4U u.uur U.UfO U.UU6 V.U41 U.UU6 U.U16 U.UUb



Table 9 - EFFECT OF A 10% INCREASE IN THE MINIMUM WAGE ON WAGES - Pernambuco and Sao Paulo
wage distribution 
percentiles

PE (poor region) 
interval

SP (rich region) 
interval

lower end u p p e r  e n d a v e ra g e St. d e v ia tio n lo w er e n d u p p e r  e n d a v e ra g e St. d e v ia tio n

5th 0.16 4.59 1.92 1.37 0.32 2.15 1.09 0.64

10th 0.17 5.65 2.43 1.76 0.35 2.65 1.37 0.83

15th 0.15 5.75 2.45 1.80 0.30 2.69 1.39 0.85

20th 0.11 5.70 2.29 1.80 0.21 2.67 1.29 0.87

25th 0.07 4.94 1.88 1.54 0.13 2.31 1.06 0.75

30th 0.04 4.27 1.52 1.34 0.08 2.00 0.86 0.67

35th 0.03 3.57 1.16 1.15 0.02 1.67 0.67 0.57

40th -0.03 3.07 0.97 1.01 -0.01 1.44 0.56 0.51

45th -0.28 2.61 0.74 0.91 -0.11 1.22 0.43 0.46

50th -0.26 2.28 0.63 0.81 -0.10 1.07 0.37 0.41

90th -1.32 0.59 -0.23 0.66 -0.73 0.28 -0.11 0.35

95th -1.33 0.44 -0.27 0.63 -0.73 0.22 -0.13 0.33

mean 0.02 2.75 0.86 0.89 0.01 1.29 0.50 0.45

50th/10th -3.30 ’0.18 -1.77 1.18 ’1.75 -0.36 -0.99 0.53
90th/10th ’4.99 ’0.23 -2.64 1.79 ’2.67 ’0.45 -1.47 0.82
90th/50th ’1.69 ’0.05 -0.86 0.62 ’0.92 ’0.09 -0.48 0.30
standard deviation ’1.55 ’0.05 -0.78 0.54 ’0.79 ’0.11 -0.44 0.25
1) Estimates across variables and models. For full estimates see  Table 4.
2) To obtain the equivalent of a 10% increase in the minimum wage, the estimates for PE (SP) a poor (rich) region of fraction were multiplied

by 4.7 (2.2), of fraction real by 1.5 (1.4), of spike by 0.5 (0.2), multiples by 0.3 (0.6), of spike and below by 2.0 (1.1), and of percentage by 0.6 (0.3) 
(see Section 3.3 and Tables 5 and 9).

3) Percentile regressions are shown for selected percentiles, followed by percentile ratio and standard deviation regressions. The 
dependent variable is the various percentiles, ratios of percentiles and standard deviation of the wages distribution.

4) Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies. Controls are population 
and institutional factors (see Section 3.2).



Table 10 - EFFECT OF A 10% INCREASE IN THE MINIMUM WAGE ON WAGES - high and low inflation
wage distribution 
percentiies

high infiation 
intervai

iow infiation 
intervai

lower end upper end average St. deviation lower end upper end average St. deviation
5th 0.24 3.70 1.48 1.05 0.12 3.06 1.19 1.02
10th 0.27 4.56 1.89 1.34 0.40 3.46 1.18 0.97
15th 0.22 4.66 1.90 1.38 0.15 4.91 1.51 1.20
20th 0.16 4.67 1.85 1.41 -1.69 2.90 0.55 0.35
25th 0.10 4.07 1.53 1.24 -1.15 2.74 0.58 0.38
30th 0.06 3.51 1.25 1.09 -1.27 3.27 0.72 0.49
35th 0.04 2.97 0.99 0.94 -1.79 2.18 0.35 0.18
40th 0.01 2.54 0.84 0.82 -1.49 2.38 0.43 0.25
45th -0.15 2.19 0.66 0.74 -1.49 1.88 0.29 0.14
50th -0.15 1.89 0.56 0.65 -1.50 2.18 0.39 0.23
90th -0.67 0.56 -0.07 0.41 -2.37 0.32 -0.33 -0.39
95th -0.70 0.42 -0.12 0.39 -1.31 0.73 -0.03 -0.10
mean 0.02 2.27 0.73 0.73 -1.37 2.15 0.40 0.24
50th/10th -2.59 -0.28 -1.30 0.76 -3.28 0.16 -1.07 -0.98
90th/10th -3.92 -0.36 -1.93 1.17 -3.24 0.22 -1.06 -0.87
90th/50th -1.33 -0.08 -0.63 0.41 -1.09 0.20 -0.44 -0.38
standard deviation -1.24 -0.09 -0.58 0.37 -1.36 0.04 -0.45 -0.40

2) To obtain the equivalent of a  10% increase in the minimum wage, the estim ates for high (low) inflation period of fraction were multiplied by 3.8 (3.0), of fraction 
real by 1.4(2.7), of spike by 0.3 (0.2), multiples by 0.4 (1.4), of spike and below by 1.2 (1.3), and of percentage by 0.5 (0.2) (see Section 3.4 and Tables 5 and 9).

3) Percentile regressions are shown for selected percentiles, followed by percentile ratio and standard deviation regressions. The 
dependent variable is the various percentiles, ratios of percentiles and standard deviation of the w ages distribution,

4) Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies. Controls are population 
and institutional factors (see Section 3.2).



Table 11 - ESTIMATES OF THE COEFFICIENTS OF THE MINIMUM WAGE VARIABLES ON WAGES MODELS - high inflation
percentiles MW

levels
MW

difference
fraction fraction

real
spike multiples sp ike and 

below
percentage

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

A - without controls
5th 0.577 0.017 0.515 0.025 0.974 0.055 1.200 0.099 3.416 0.515 0.630 0.136 1.421 0.174 2.344 0.331

10th 0.643 0.018 0.583 0.030 1.199 0.059 1.448 0.108 3.982 0.610 0.669 0.161 1.936 0.180 3.041 0,351

15th 0.606 0.018 0.567 0.030 1.225 0.051 1.444 0.105 = 3.560 0.548 0.594 . 0.147 1.969 0.158 3.397 0.311

20th 0.594 0.018 0.560 . 0.031 1.228 0.052 1.444 0.108 2.980 0.554 0.477 0.153 1.927 0.158 3.388 0.340

25th 0.521 0.018 0.484 0.030 1.072 0.053 1.265 0.106 2.152 0.508 0.339 0.134 1.474 0.155 3.048 0.299

30th 0.464 0.018 0.414 0.030 0.924 0.052 1.113 0.099 1.351 0.449 0.245 0.124 1.111 0.146 2.583 0.318

35th 0.413 0.017 0.353 0.026 0.780 0.048 0.941 0.091 0.689 0.393 0.186 0.108 0.800 0.131 2.099 0.272

40th 0.370 0.016 0.307 0.022 0.669 0.041 0.811 0.075 0.509 0.357 0.132 0.102 0.611 0.116 1.831 0.228

45th 0.328 0.016 0.266 0.020 0.577 0.039 0.684 0.069 -0.090 0.332 0.034 0.097 0.444 0.111 1.573 0.213

50th 0.298 0.016 0.234 0.017 0.499 0.037 0.613 0.062 -0.154 0.320 0.038 0.094 0.306 0.111 1.324 0.187

90th 0.144 0.020 0.077 0.019 0.146 0.044 0.217 0.067 -1.515 0.367 -0.144 0.109 -0.527 0.118 0.278 0.186

95th 0.132 0.022 0.062 0.020 0.110 0.046 0.175 0.072 -1.574 0.408 -0.190 0.113 -0.578 0.132 0.177 0.185

mean 0.343 0.014 0.282 0.017 0.597 0.035 0.725 0.063 0.487 0.321 0.123 0.091 0.499 0.104 1.568 0.206

50th/10th -0.333 0.018 -0.342 0.024 -0.681 0.051 -0.814 0.086 -4.134 0.450 -0.636 0.128 -1.587 0.148 -1.712 0.258
90th/10th -0.492 0.022 -0.500 0.029 -1.032 0.060 -1.213 0.104 -5.538 0.610 -0.828 0.166 -2.412 0.171 -2.770 0.308
90th/50th -0.151 0.015 -0.158 0.015 -0.351 0.033 -0.399 0.054 -1.404 0.317 -0.192 0.087 -0.825 0.084 -1.058 0.140
stdeviation -0.149 0.006 -0.154 0.008 -0.326 0.016 -0.382 0.030 -1.551 0.173 -0.213 0.046 -0.735 0.047 -0.907 0.089

B - with controls
5th 0.558 0.017 0.478 0.025 0 .8 6 8 0.053 0.984 0.093 2.781 0.457 0.486 0.123 1.258 0.171 1.905 0.284

10th 0.626 0.018 0.550 0.031 1.113 0.063 1.238 0.112 3.341 0.564 0.540 0.153 1.776 0.188 2.600 0.319

15th 0.584 0.018 0.528 0.029 1.134 0.051 1.228 0.101 2.877 0.486 0.448 0.139 1.799 0.147 2.955 0.263

20th 0.565 0.018 0.515 0.030 1.123 0.051 1.209 0.099 2.272 0.489 0.328 0.142 1.740 0.147 2.894 0.282

25th 0.490 0.018 0.432 0.027 0.955 0.046 1.015 0.090 1.462 0.431 0.196 0.122 1.281 0.133 2.575 0.230

30th 0.430 0.017 0.361 0.026 0.805 0.044 0.875 0.081 0.696 0.386 0.115 0..111 0.935 0.120 2.133 0.249

35th 0.382 0.017 0.308 0.023 0.678 0.043 0.733 0.078 0.134 0.345 0.083 0.098 0.654 0.116 1.718 0.211

40th 0.346 0.016 0.271 0.020 0.583 0.038 0.633 0.068 0.032 0.319 0.048 0.095 0.502 0.103 1.515 0.183

45th 0.307 0.016 0.232 0.018 0.499 0.038 0.528 0.065 -0.516 0.311 -0.048 0.091 0.343 0.102 1.293 0.179

50th 0.278 0.016 0.206 0.017 0.432 0.038 0.480 0.062 -0.508 0.302 -0.022 0.090 0.225 0.106 1.082 0.165

90th 0.137 0.020 0.057 0.019 0.096 0.046 0.131 0.070 -1.724 0.357 -0.167 0.109 -0.560 0.113 0.140 0.178

95th 0.125 0.022 0.047 0.021 0.071 0.050 0.106 0.075 -1.737 0.391 -0.224 0.112 -0.582 0.125 0.076 0.182

mean 0.324 0.014 0.250 0.016 0.519 0.034 0.566 0.060 0.063 0.291 0.046 0.084 0.399 0.096 1.279 0.170

50tt)/10tti -0.335 0.018 -0.337 0.026 -0.665 0.055 -0.740 0.091 -3.833 0.437 -0.559 0.128 -1.501 0.153 -1.502 0.259

90th/10th -0.481 0.023 -0.487 0.032 -0.998 0.066 -1.091 0.109 -5.093 0.562 -0.721 0.161 -2.281 0.172 -2.455 0.300

90th/50th -0.138 0.015 -0.150 0.016 -0.333 0.035 -0.350 0.054 -1.261 0.292 -0.162 0.085 -0.780 0.080 -0.953 0.140
stdeviation -0.143 0.006 -0.145 0.009 -0.303 0.016 -0.331 0.028 -1.377 0.148 -0.170 0.044 -0.678 0.044 -0.787 0.077
1) Columns 1-8 show estimates for respectively: minimum wage in levels, minimum wage in differences, fraction, fraction real, spike, 

multiples, spike and below and percentage (see Section 3.4).
2) Percentile regressions are shown tor selected percentiles, followed by percentile ratio and standard deviation regressions. The 

dependent variable is the various percentiles, ratios of percentiles and standard deviation of the wages distribution.
3) Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies.
4) The top panel shows raw estimates and the bottom panel shows estimates after controlling for population and institutional factors.
5) To obtain the equivalent of a 10% Increase in the minimum wage, multiply the estimates of fraction by 3.8, of fraction real by

1.4, of spike by 0.3, of multiples by 0.4, of spike and below by 1.2, and of percentage by 0.5 (see Sections 3.3 and 3.4 and Tables 5 and 9).



Table 12 - ESTIMATES OF THE COEFFICIENTS OF THE MINIMUM WAGE VARIABLES ON WAGES MODELS - low Inflation
percentiles MW

levels
MW

difference
fraction fraction

real
spike multiples sp ike and 

below
percentage

coef se coef se coef se coef coef se co ef se coef se coef se
(1) (2) (3) (4) (5) (6) (7) (8)

without controls
5th 0.874 0.061 0.634 0.111 1.019 0.281 0.700 0.222 0.612 0.547 0.486 0.192 0.771 0.389 1.745 0.618

10th 0.742 0.050 0.611 0.081 1.154 0.241 0.794 0.190 0.025 0.457 0.313 0.150 0.429 0.322 2.002 0.397

15th 0.822 0.053 0.728 0.142 1.636 0.221 1.048 0.234 0.732 0.528 0.257 0.143 0.222 0.486 2.846 0.498

20th 0.617 0.059 0.420 0.108 0.920 0.223 0.683 0.180 -0.748 0.526 0.018 0.152 -1.303 0.467 1.587 0.468

25th 0.604 0.051 0.444 0.094 0.912 0.172 0.639 0.157 -0.555 0.445 -0.055 J3.133 -0.881 0.415 1.694 0.303

30th 0.655 0.055 0.478 0.120 1.090 0.222 0.785 0.193 -0.810 0.501 -0.030 0.127 -0.981 0.446 1.899 0.477

35th 0.596 0.055 0.355 0.087 0.726 0.203 0.566 0.156 -0.721 0.443 0.007 0.117 -1.376 0.322 1.179 0.372

40th 0.620 0.057 0.421 0.096 0.792 0.205 0.615 0.164 -1.022 0.457 -0.038 0.120 -1.147 0.346 1.357 0.408

45th 0.582 0.058 0.370 0.075 0.627 0.185 0.531 0.143 •0.918 0.441 -0.135 0.137 -1.147 0.316 1.046 0.311

50th 0.557 0.057 0.389 0.070 0.725 0.162 0.555 0.134 -0.564 0.480 -0.038 0.118 -1.151 0.351 1.178 0.276

90th 0.344 0.080 0.082 0.064 0.105 0.138 0.072 0.141 -0.053 0.740 -0.175 0.196 -1.821 0.431 -0.162 0.240

95th 0.220 0.079 0.052 0.086 0.244 0.234 0.092 0.184 0.733 0.777 0.025 0.231 -1.008 0.434 0.308 0.449

mean 0.545 0.048 0.323 0.069 0.718 0.119 0.524 0.106 -0.378 0.383 -0.021 0.116 -1.055 0.334 1.160 0.233

50th/10th -0.134 0.055 -0.249 0.055 -0.702 0.049 -0.796 0.082 -0.758 0.501 -0.310 0.118 -0.586 0.290 -1.638 0.221

90th/10th -0.404 0.084 -0.525 0.090 -1.061 0.058 -1.200 0.101 0.229 0.749 -0.334 0.175 -1.273 0.367 -2.686 0.271

90th/50th -0.273 0.065 -0.276 0.079 -0.360 0.032 -0.404 0.052 0.987 0.646 -0.024 0.150 -0.688 0.274 -1.047 0.131

s td e v ia t io n -0.184 0.024 -0.190 0.031 -0.346 0.079 -0.240 0.070 0.177 0.194 -0.089 0.057 -0.246 0.106 -0.608 0.163

with controls

5th 0.863 0.060 0.609 0.114 1.004 0.277 0.663 0.215 0.613 0.550 0.451 0.197 0.967 0.377 1.750 0.593

10th 0.748 0.050 0.592 0.080 1.143 0.229 0.764 0.181 0.067 0.475 0.290 0.152 0.646 0.358 2.047 0.378

15th 0.825 0.053 0.708 0.147 1.631 0.219 1.020 0.223 0.766 0.557 0.236 0.143 0.242 0.472 2.897 0.473

20th 0.641 0.059 0.442 0.116 0.966 0.223 0.685 0.180 -0.496 0.535 0.074 0.144 -1.253 0.469 1.749 0.453

25th 0.620 0.052 0.435 0.097 0.903 0.173 0.595 0.157 -0.373 0.464 -0.038 0.134 -0.821 0.386 1.733 0.302

30th 0.658 0.054 0.474 0.126 1.076 0.232 0.730 0.195 -0.530 0.517 -0.004 0.129 -0.860 0.407 1.949 0.473

35th 0.608 0.054 0.355 0.098 0.717 0.215 0.536 0.161 -0.471 0.443 0.024 0.113 -1.265 0.295 1.211 0.402

40th 0.631 0.057 0.429 0.108 0.794 0.222 0.573 0.175 -0.810 0.459 -0.017 0.121 -1.100 0.330 1.409 0.442

45th 0.599 0.057 0.374 0.088 0.611 0.208 0.497 0.155 -0.690 0.461 -0.104 0.134 -1.026 0.304 1.064 0.360

50th 0.583 0.056 0.397 0.078 0.717 0,174 0.526 0.141 -0.227 0.492 -0.003. 0.118 -1.022 0.339 1.205 0.315

90th 0.345 0.076 0.079 0.069 0.106 0.142 0.033 0.141 0.515 0.743 -0.154 0.182 -1.607 0.400 -0.172 0.256

95th 0.203 0.076 0.033 0.081 0.171 0.209 0.042 0.174 1.110 0.763 0.029 0.216 -0.886 0.386 0.148 0.417

mean 0.558 0.047 0.323 0.079 0.714 0,131 0.489 0.112 -0.085 0.394 0.008 0.111 -0.939 0.305 1.191 0.250

50th/10th -0.417 0.081 -0.493 0.090 -1.093 0.212 -0.727 0.204 0.777 0.770 -0.297 0.184 -0.772 0.388 -2.150 0.421

90th/10th -0.289 0.063 -0.259 0.077 -0.639 0.175 -0.366 0.166 1.079 0.670 -0.075 0.151 -0.515 0.267 -1.378 0.380

90th/50th -0.184 0.023 -0.192 0.031 -0.358 0.077 -0.249 0.069 0.301 0.201 -0.077 0.058 -0.178 0.116 -0.668 0.158

s td e v ia t io n -0.120 0.054 -0.234 0.058 -0.454 0.121 -0.361 0.146 -0.302 0.518 -0.222 0.127 -0.257 0.295 -0.772 0.235

1) Columns 1-8 show estimates for respectively: minimum wage in levels, minimum wage In differences, fraction, fraction real, spike, 
multiples, spike and below and percentage (see Section 3.4).

2) Percentile regressions are shown for selected percentiles, followed by percentile ratio and standard deviation regressions. The 
dependent variable Is the various percentiles, ratios of percentiles and standard deviation of the wages distribution.

3) Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies.
4) The top panel shows raw estimates and the bottom panel shows estimates after controlling for population and institutional factors.
5) To obtain the equivalent of a 10% Increase in the minimum wage, multiply the estimates of fraction by 3.8, of fraction real by

2.7, of spike by 0.2, of multiples by 1.4, of spike and below by 1.3, and of percentage by 0.2 (see Sections 3.3 and 3.4 and Tables 5 and 9).



Table 13 - EFFECT OF A 10% INCREASE IN THE MINIMUM WAGE ON WAGES - formal and informal sectors
wage distribution formal sector 
percentiles Interval

Informal sector 
interval

lower end upper end average st. deviation lower end upper end average st. deviation
5th 0.30 5.42 2.59 1.86 0.20 2.82 1.24 1.10
10th 0.18 5.12 2.32 1.71 0.16 3.02 1.30 1.15
15th 0.12 4.55 1.96 1.49 0.18 3.38 1.45 1.28
20th 0.08 3.97 1.61 1.29 0.12 3.38 1.45 1.28
25th 0.05 3.12 1.16 1.02 0.14 3.32 1.43 1.26
30th -0.08 2.59 0.89 0.87 0.11 3.46 1.44 1.26
35th -0.12 2.33 0.79 0.81 0.12 3.39 1.37 1.19
40th -0.16 2.00 0.65 0.71 0.06 3.13 1.19 1.02
45th -0.19 1.73 0.52 0.63 0.11 2.99 1.12 0.95
50th -0.29 1.52 0.39 0.59 0.05 2.66 0.91 0.75
90th -1.03 0.52 -0.14 0.51 -0.85 0.63 -0.03 -0.09
95th -1.27 0.33 -0.23 0.54 -0.94 0.57 -0.09 -0.15
mean -0.06 2.06 0.68 0.70 0.06 2.26 0.80 0.67
50th/10th -3.96 0.60 -0.58 1.27 -0.88 0.20 -0.19 -0.21
90th/10th -5.05 0.88 -0.65 1.63 -2.55 0.89 -0.37 -0.48
90th/50th -1.08 0.32 -0.09 0.35 -1.70 0.96 -0.17 -0.27
standard deviation -1.41 -0.07 -0.66 0.48 -1.41 -0.07 -0.66 -0.61

2) To obtain the equivalent of a 10% increase in the minimum wage, the estim ates of fraction were multiplied by 3.7, of fraction real by 1.4, 
of spike by 0.3, of multiples by 0.4, of spike and below by 1.8, and of percentage by 0.5 (see Sections 3.3 and 3.5.1, and Tables 5 and 6).

3) Percentile regressions are shown for selected percentiies, followed by percentile ratio and standard deviation regressions. The 
dependent variable is the various percentiles, ratios of percentiles and standard deviation of the wages distribution.

4) Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies. Controls are  population 
and institutional factors (see Section 3.2).



Table 14 - ESTIMATES OF THE COEFFICIENTS OF THE MINIMUM WAGE VARIABLES ON WAGES MODELS - formal sector
percentiles MW

levels
MW

difference
fraction fraction

real
spike multiples spike and 

below
percentage

coef se coef se coef se coef se coef se coef se coef se coef

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

A-without controls
5th 0.719 0.014 0.705 0.029 1.464 0.058 1.605 0.116 4.840 0.589 0.828 0.154 2.576 0.169 3.642 0.338

10th 0.652 0.017 0.626 0.032 1.383 0.048 1.610 0.109 3.388 0.552 0.556 0.143 2.230 0.157 3.876 0.340

15th 0.584 0.018 0.546 0.031 1.229 0.052 1.435 0.109 2.397 0.491 0.401 0.130 1.743 0.152 3.508 0.337

20th 0.514 0.018 0.471 0.029 1.073 0.052 1.276 0.102 1.424 0.471 0.287 0.121 1.327 0.149 3.145 0.287

25th 0.435 0.017 0.372 0.026 0.843 0.052 1.044 0.096 0.531 0.388 0.207 0.101 0.831 0.132 2.383 0.292

30th 0.374 0.016 0.310 0.022 0.701 0.044 0.850 0.080 -0.031 0.344 0.060 0.090 0.555 0.117 1.934 0.244

35th 0.349 0.016 0.282 0.019 0.631 0.039 0.756 0.071 -0.225 0.324 0.000 0.085 0.475 0.110 1.734 0.216

40th 0.307 0.016 0.241 0.017 0.541 0.036 0.641 0.062 -0.399 0.296 -0.046 0.083 0.343 0.103 1.520 0.187

45th 0.276 0.016 0.210 0.016 0.468 0.036 0.581 0.060 -0.482 0.283 0.027 0.080 0.164 0.104 1.284 0.174

50th 0.249 0.016 0.187 0.016 0.410 0.036 0.471 0.059 -0.870 0.276 -0.108 0.080 0.059 0.095 1.131 0.167

90th 0.132 0.022 0.062 0.018 0.140 0.045 0.152 0.069 -1.663 0.325 -0.130 0.101 -0.563 0.111 0.174 0.191

95th 0.111 0.024 0.031 0.020 0.089 0.049 0.142 0.076 -1.677 0.351 -0.158 0.109 -0.683 0.119 0.052 0.198

m ean 0.315 0.015 0.253 0.016 0.557 0.034 0.668 0.061 •0.032 0.287 0.066 0.078 0.356 0.098 1.482 0.191

50th/10th ■0.393 0.014 -0.444 0.024 0.119 0.073 0.136 0.117 -4.476 0.429 -0.714 0.118 -2.201 0.116 0.271 0.318
90th/10th -0.524 0.020 -0.567 0.034 0.198 0.075 0.268 0.113 -5.277 0.577 -0.739 0.161 -2.803 0.147 0.375 0.320
90th/50th -0.118 0.014 -0.123 0.015 0.087 0.061 0.079 0.094 -0.801 0.281 -0.025 0.083 -0.602 0.079 0.023 0.240
stdeviation -0.149 0.006 -0.166 0.009 -0.326 0.016 -0.382 0.030 -1.420 0.160 -0.200 0.042 -0.785 0.045 -0.907 0.089

B-with controls
5th 0.719 0.014 0.696 0.030 1.436 0.060 1.478 0.114 4.520 0.548 0.745 0.146 2.466 0.162 3.362 0.317

10th 0.630 0.018 0.594 0.032 1.299 0.047 1.395 0.102 2.956 0.488 0.446 0.132 2.082 0.141 3.400 0.286

15th 0.561 0.018 0.516 0.030 1.146 0.051 1.225 0.102 2.017 0.433 0.308 0.121 1.616 0.136 3.080 0.288

20th 0.490 0.018 0.437 0.026 0.976 0.046 1.056 0.089 1.065 0.413 0.200 0.109 1.210 0.127 2.721 0.227

25th 0.409 0.017 0.341 0.023 0,757 0.047 0.860 0.084 0.225 0.343 0.136 0.094 0.729 0.115 2.019 0.240

30th 0.353 0.016 0.284 0.020 0.630 0.043 0.689 0.075 -0.268 0.308 0.007 0.083 0.478 0.104 1.651 0.205

35th 0.336 0.016 0.265 0.018 0.583 0.039 0.633 0.070 -0.415 0.304 -0.038 0.081 0.418 0.100 1.519 0.188

40th 0.295 0.016 0.226 0.017 0.502 0.037 0.533 0.063 -0.547 0.278 -0.076 0.080 0.296 0.096 1.348 0.168

45th 0.266 0.016 0.193 0.016 0.430 0.036 0.484 0.062 -0.621 0.270 0.000 0.078 0.120 0.097 1.125 0.160

50th 0.241 0.017 0.174 0.016 0.378 0.038 0.376 0.061 -0.972 0.267 -0.129 0.078 0.028 0.091 0.997 0.156

90th 0.129 0.022 0.053 0.018 0.115 0.048 0.091 0.075 -1.666 0.316 -0.119 0.099 -0.575 0.106 0.096 0.187

95th 0.109 0.024 0.017 0.020 0.062 0.054 0.085 0.081 -1.694 0.345 -0.161 0.108 -0.703 0.113 -0.020 0.205

m ean 0.303 0.015 0.235 0.015 0.508 0.035 0.550 0.060 -0.194 0.265 0.030 0.074 0.299 0.089 1.269 0.168

SOth/IOth -0.380 0.014 -0.426 0.025 0.163 0.078 0.198 0.128 -4.119 0.382 -2.081 0.107 -0.616 0.110 0.385 0.332
90th/10th -0.503 0.020 -0.544 0.035 0.239 0.077 0.268 0.121 -4.812 0.514 -2.661 0.131 -0.607 0.147 0.407 0.325
90th/50th -0.108 0.014 -0.118 0.016 0.048 0.062 0.023 0.100 -0.693 0.275 -0.579 0.077 0.009 0.081 -0.014 0.243
stdeviation -0.143 0.006 -0.162 0.009 -0.303 0.016 -0.331 0.028 -1.303 0.145 -0.171 0.040 -0.749 0.041 -0.787 0.077
1) Columns 1-8 show estimates for respectively: minimum wage in levels, minimum wage in differences, fraction, fraction real, spike, 

multiples, spike and below and percentage (see Section 3.5.1).
2) Percentile regressions are shown for selected percentiles, followed by percentile ratio and standard deviation regressions. The 

dependent variable Is the various percentiles, ratios of percentiles and standard deviation of the wages distribution.
3) Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies.
4) The top panel shows raw estimates and the bottom panel shows estimates after controlling for population and institutional factors.
5) To obtain the equivalent of a 10% Increase in the minimum wage, multiply the estimates effraction by 3.7, of fraction real by

1.4, of spike by 0.3, of multiples by 0.4, of spike and below by 1.8, and of percentage by 0.5 (see Sections 3.3 and 3.5 and Tables 5 and 6).



Table 15 - ESTIMATES OF THE COEFFICIENTS OF THE MINIMUM WAGE VARIABLES ON WAGES MODELS -Informal sector
percentiles MW

levels
MW

difference
fraction fraction

real
spike multiples spike and 

below
percentage

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

without controls
5th 0.450 0.018 0.371 0.024 0.763 0.057 0.967 0.095 2.830 0.423 0.561 0.135 0.963 0.141 1.909 0.240

10th 0.496 0.018 0.424 0.022 0.816 0.053 1.005 0.096 2.511 0.424 0.466 0.118 1.038 0.150 2.085 0,265

15th 0.537 0.018 0.464 0.023 0.913 0.054 1.118 0.095 2.664 0.436 0.506 0.119 1.177 0.147 2.242 0.295

20th 0.521 0.018 0.447 0.023 0.913 0.054 1.124 0.094 2.137 0.440 0.376 0.116 1.215 0.150 2.399 0,274

25th 0.502 0.018 0.422 0.025 0.898 0.055 1.110 0.097 2.421 0.436 0.411 0.120 1.215 0.152 2.396 0,270

30th 0.503 0.019 0.434 0.025 0.936 0.053 1.158 0.094 2.052 0.458 0.356 0.127 1.192 0.147 2.495 0,287

35th 0.486 0.020 0.416 0.026 0.917 0.054 1.121 0,095 1.865 0.435 0.377 0.123 1.081 0.142 2.488 0,301

40th 0.442 0.020 0.375 0.026 0.847 0.051 0.993 0.095 1.405 0.432 0.217 0.122 0.861 0.143 2.329 0,295

45th 0.425 0.019 0.360 0.025 0.807 0.052 0.957 0.095 1.289 0.401 0.343 0.119 0.767 0.138 2.224 0,278

50th 0.393 0.021 0.317 0.026 0.720 0.056 0.870 0.096 0.808 0.412 0.167 0.119 0.495 0.137 1.938 0,290

90th 0.150 0.026 0.084 0.024 0.169 0.058 0.296 0.090 -0.785 0.451 -0.073 0.130 -0.433 0.132 0.386 0,247

95th 0.148 0.030 0.084 0.029 0.153 0.070 0.227 0.106 -1.142 0.503 -0.045 0.139 -0.465 0.165 0.242 0,285

mean 0.355 0.016 0.288 0.019 0.610 0.043 0.770 0.072 0.899 0.331 0.206 0.095 0.465 0.107 1.594 0,232

50th/10th -0.113 0.018 -0.097 0.026 0.011 0.070 0.083 0.105 -1.570 0.382 -0.280 0.103 -0.470 0.145 0.001 0.289
90th/10th -0.351 0.025 -0.331 0.028 0.241 0.076 0.353 0.119 -3.219 0.534 -0.533 0.155 -1.416 0.182 0.517 0.301
90th/50th -0.230 0.02t -0.234 0.024 0.260 0.085 0.249 0.123 -1.649 0.433 -0.253 0.128 -0.945 0.127 0.516 0.343
stdeviation -0.149 0.006 -0.166 0.009 -0.326 0.016 -0.382 0.030 -1.420 0.160 -0.200 0.042 -0.785 0.045 -0.907 0.089

with controls
5th 0.433 0.018 0.338 0.022 0.681 0.052 0.812 0.083 2.526 0.382 0.495 0.126 0.857 0.130 1.631 0,204

10th 0.485 0.019 0.406 0.022 0.742 0.053 0.845 0.090 2.243 0.388 0.405 0.115 0.944 0.143 1.757 0,227

15th 0.523 0.018 0.443 0.024 0.842 0.054 0.952 0.093 2.385 0.397 0.442 0.111 1.072 0.145 1.908 0,260

20th 0.510 0.018 0.433 0.024 0.858 0.056 0.979 0.096 1.880 0.404 0.309 0.111 1,126 0.147 2.086 0,251

25th 0.479 0.018 0.393 0.025 0.812 0.057 0.924 0.099 2.119 0.398 0.340 0.113 1.104 0.152 2.017 0,236

30th 0.477 0.020 0.402 0.025 0.845 0.056 0.956 0.095 1.726 0.413 0.285 0.119 1.077 0.139 2.097 0,252

35th 0.458 0.020 0.380 0.024 0.810 0.051 0.898 0.088 1.546 0.387 0.307 0.114 0.971 0.129 2.071 0,247

40th 0.415 0.020 0.340 0.024 0.746 0.048 0.787 0.083 1.100 0.384 0.154 0.113 0.748 0.128 1.920 0,242

45th 0.394 0.019 0.321 0.023 0.698 0.047 0.735 0.081 1.006 0.347 0.284 0.110 0.658 0.120 1.830 0,217

50th 0.360 0.020 0.277 0.023 0.605 0.050 0.655 0.080 0.551 0.352 0.118 0.107 0.386 0.120 1.532 0,226

90th 0.129 0.026 0.054 0.024 0.075 0.062 0.144 0.095 -0.850 0.436 -0.077 0.126 -0.471 0.131 0.147 0,235

95th 0.136 0.030 0.054 0.030 0.081 0.076 0.113 0.112 -1.247 0.502 -0.071 0.139 -0.522 0.167 0.040 0,279

mean 0.333 0.016 0.257 0.018 0.519 0.040 0.596 0.065 0.680 0.287 0.156 0.086 0.378 0.097 1.266 0,187

50th/10th -0.133 0.018 -0.120 0.026 0.035 0.072 0.140 0.111 -1.569 0.372 -0.271 0.103 -0.491 0.144 0.175 0.302
90th/10th -0.357 0.025 -0.345 0.029 0.195 0.077 0.235 0.121 -3.026 0.523 -0.478 0.158 -1.367 0.181 0.339 0.296
90th/50th -0.216 0.021 -0.225 0.025 0.162 0.085 0.079 0.124 -1.457 0.420 -0.207 0.128 -0.876 0.124 0.193 0.326
stdeviation -0.143 0.006 -0.162 0.009 -0.303 0.016 -0.331 0.028 -1.303 0.145 -0.171 0.040 -0.749 0.041 -0.787 0.077
1) Columns 1-8 show estimates for respectively: minimum wage in levels, minimum wage in differences, fraction, fraction real, spike, 

multiples, spike and below and percentage (see Section 3.5.1).
2) Percentile regressions are shown for selected percentiles, followed by percentile ratio and standard deviation regressions. The 

dependent variable is the various percentiles, ratios of percentiles and standard deviation of the wages distribution.
3) Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies.
4) The top panel shows raw estimates and the bottom panel shows estimates after controlling for population and institutional factors.
5) To obtain the equivalent of a 10% increase in the minimum wage, muitiply the estimates of fraction by 3.7, of fraction real by

1.4, of spike by 0.3, of multiples by 0.4, of spike and below by 1,8, and of percentage by 0.5 (see Sections 3.3 and 3.5 and Tables 5 and 6).



Table 16 - EFFECT OF A 10% INCREASE IN THE MINIMUM WAGE ON WAGES - private and public sectors
wage distribution 
percentiles

private sector 
interval

public sector 
interval

'

lower end upper end average St. deviation lower end upper end average St. deviation

5th 0.11 3.79 1.66 1.23 0.16 4.88 2.29 2.05
10th 0.17 4.54 2.09 1.47 0.03 3.85 1.56 1.36
15th 0.11 4.75 2.15 1.60 -0.02 2.90 1.14 0.98
20th 0.12 4.86 2.20 1.63 -0.09 2.35 0.84 0.70
25th 0.09 4.60 1.99 1.53 -0.18 1.85 0.57 0.46
30th 0.06 3.94 1.61 1.28 -0.22 1.59 0.47 0.36
35th 0.05 3.46 1.38 1.12 -0.20 1.57 0.43 0.33
40th -0.01 2.99 1.11 0.99 -0.33 1.36 0.29 0.19
45th 0.00 2.53 0.92 0.83 -0.31 1.09 0.19 0.10
50th -0.08 2.22 0.77 0.75 -0.36 0.92 0.13 0.06
90th -1.04 0.56 -0.12 0.49 -0.88 0.38 -0.17 -0.22
95th -1.10 0.42 -0.16 0.47 -1.12 0.36 -0.22 -0.27
mean 0.03 2.50 0.93 0.80 -0.23 1.45 0.40 0.30
50th/10th -2.44 0.67 -0.43 1.05 -2.72 0.50 -0.46 -0.54
90th/10th -4.33 0.82 -0.72 1.78 -3.25 0.77 -0.52 -0.64
90th/50th -1.89 0.45 -0.32 0.74 -0.55 0.45 -0.05 -0.09
standard deviation -1.29 -0.06 -0.63 0.45 -1.02 -0.05 -0.52 -0.48
1) Estimates across variables and models. For full estim ates see  Tables 17 and 18.
2) To obtain the equivalent of a 10% increase in the minimum wage, the estim ates of fraction were multiplied by 3.7, of fraction real by 1.4, 

of spike by 0.3, of multiples by 0.4, of spike and below by 1.8, and of percentage by 0.5 (see Sections 3.3 and 3.5.2, and Tables 5 and 6).
3) Percentile regressions are shown for selected percentiies, followed by percentile ratio and standard deviation regressions. The 

dependent variable is the various percentiles, ratios of percentiles and standard deviation of the w ages distribution.
4) Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies. Controls are population 

and institutional factors (see  Section 3.2).



Table 17 ■ ESTIMATES OF THE COEFFICIENTS OF THE MINIMUM WAGE VARIABLES ON WAGES MODELS - private sector
percentiles MW

levels
MW

difference
fraction fraction

real
spike multiples spike and 

below
percentage

coef coef se coef se coef se coef se coef coef coef

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

A-without controls
5th 0.565 0.015 0.501 0.022 1.024 0.052 1.217 0.094 2.471 0.519 0.323 0.116 1.524 0.144 2.807 0.331

10th 0.637 0.018 0.565 0.027 1.227 0.060 1.526 0.111 3.398 0.570 0.475 0.131 1.952 0.165 3.642 0.424

15th 0.613 0.018 0.553 0.030 1.283 0.051 1.544 0.106 2.762 0.533 0.329 0.123 2.086 0.146 3.973 0.373

20th 0.596 0.018 0.552 0.031 1.314 0.051 1.558 0,109 2.881 0.551 0.359 .0.132 2.108 0.143 4.121 0.407

25th 0.566 0.018 0.518 0.031 1.244 0.054 1.475 0.112 1.982 0,524 0.292 0T18 1.843 0.144 4.054 0.399

30th 0.499 0.018 0.437 0.029 1.064 0.055 1.313 0.107 1.275 0.501 0.205 0.112 1.401 0.144 3.377 0.371

35th 0.455 0.018 0.389 0.027 0.936 0.054 1.159 0.101 0.977 0.429 0.167 0.101 1.175 0.133 2.986 0.362

40th 0.411 0.017 0.334 0.024 0.807 0.049 0.996 0.092 0.215 0.380 0.061 0.089 0.859 0.119 2.535 0.327

45th 0.361 0.016 0.287 0.021 0.683 0.043 0.850 0.077 0.191 0.343 0.076 0.085 0.668 0.107 2.106 0.274

50th 0.326 0.016 0.254 0.018 0.601 0.039 0.728 0.069 -0.075 0.316 0.013 0.079 0.535 0.100 1.766 0.251

90th 0.145 0.021 0.061 0.017 0.150 0.044 0.226 0.070 -1.209 0.345 -0.085 0.095 -0.535 0.103 0.119 0.235

95th 0.124 0.023 0.043 0.019 0.113 0.048 0.150 0.076 -1.103 0.377 -0.014 0.096 -0.574 0.113 0.069 0.241

mean 0.363 0.014 0.291 0.017 0.674 0.036 0.841 0.066 0.507 0.322 0.112 0.077 0.679 0.097 1.987 0.256

50th/10th -0.303 0.015 -0.303 0.021 0.098 0.074 0.093 0.112 -3.403 0.413 -0.461 0.099 -1.355 0.133 0.384 0.398

90th/10th -0.494 0.020 -0.495 0.027 0.217 0.075 0.334 0.113 -4.616 0.569 -0.577 0.138 -2.403 0.157 0.401 0.382
90th/50th -0.184 0.014 -0.192 0.017 0.122 0.063 0.171 0.094 -1.212 0.294 -0.116 0.078 -1.048 0.077 -0.074 0.309
stdeviation -0.149 0.006 -0.155 0.008 -0.323 0.016 -0.374 0.030 -1.376 0.154 -0.187 0.040 -0.716 0.043 -0.908 0.088

B - with controls
5th 0.555 0.015 0.474 0.022 0.951 0.051 1.053 0.088 2.215 0.451 0.270 0.105 1.367 0.137 2.466 0.293

10th 0.616 0.018 0.535 0.027 1.130 0.063 1.304 0.114 3.087 0.509 0.413 0.121 1.789 0.159 3.103 0.387

15th 0.587 0.018 0.520 0.030 1.185 0.052 1.305 0.108 2.448 0.468 0.271 0.113 1.920 0.134 3.430 0.315

20th 0.570 0.018 0.515 0.030 1.216 0.050 1.317 0.103 2.546 0.477 0.298 0.119 1.933 0.125 3.569 0.341

25th 0.536 0.018 0.477 0.029 1.127 0.052 1.212 0.102 1.638 0.447 0.233 0.105 1.662 0.127 3.468 0.320

30th 0.466 0.018 0.391 0.026 0.936 0.048 1.052 0.091 0.965 0.409 0.155 0.098 1.221 0.118 2.813 0.286

35th 0.421 0.017 0.344 0.024 0.808 0.045 0.904 0.084 0.677 0.358 0.120 0.090 1.004 0.106 2.449 0.276

40th 0.381 0.017 0.295 0.021 0.697 0.044 0.770 0.080 -0.042 0.319 0.023 0.078 0.714 0.099 2.077 0.252

45th 0.335 0.016 0.255 0.019 0.593 0.041 0.663 0.071 -0.008 0.295 0.049 0.079 0.552 0.092 1.741 0.222

50th 0.304 0.016 0.224 0.017 0.522 0.039 0.557 0.066 -0.257 0.285 -0.016 0.075 0.430 0.087 1.456 0.210

90th 0.131 0.021 0.035 0.017 0.079 0.048 0.099 0.073 -1.237 0.336 -0.076 0.094 -0.580 0.094 -0.083 0.221

95th 0.113 0.023 0.025 0.019 0.053 0.051 0.043 0.079 -1.137 0.373 -0.010 0.097 -0.609 0.106 -0.102 0.241

mean 0.341 0.014 0.260 0.015 0.588 0.035 0.662 0.064 0.314 0.277 0.083 0.070 0.566 0.084 1.623 0.208

50th/10th -0.304 0.015 -0.304 0.022 0.181 0.080 0.195 0.124 -3.269 0.398 -0.426 0.097 -1.298 0.132 0.609 0.429
90th/10th -0.484 0.020 -0.492 0.027 0.221 0.078 0.293 0.121 -4.320 0.540 -0.502 0.133 -2.288 0.156 0.357 0.397
90th/50th -0.174 0.014 -0.188 0.016 0.008 0.064 0.033 0.100 -1.050 0.283 -0.076 0.076 -0.990 0.074 -0.314 0.303
stdeviation -0.144 0.006 -0.149 0.008 -0.302 0.016 -0.327 0.028 -1.257 0.135 -0.156 0.037 -0.674 0.040 -0.792
1) Columns 1-8 show estimates for respectively: minimum wage in levels, minimum wage in differences, fraction, fraction real, spike, 

multiples, spike and below and percentage (see Section 3.5.2).
2) Percentile regressions are shown for selected percentiles, followed by percentile ratio and standard deviation regressions. The 

dependent variable is the various percentiles, ratios of percentiles and standard deviation of the wages distribution.
3) Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies.
4) The top panel shows raw estimates and the bottom panel shows estimates after controlling for population and institutional factors.
5) To obtain the equivalent of a 10% increase in the minimum wage, multiply the estimates of fraction by 3.7, of fraction real by

1.4, of spike by 0.3, of multiples by 0.4, of spike and below by 1.8, and of percentage by 0.5 (see Sections 3.3 and 3.5 and Tables 5 and 6).



Table 18 ■ ESTIMATES OF THE COEFFICIENTS OF THE MINIMUM WAGE VARIABLES ON WAGES MODELS - public sector
percentiles MW

levels

MW
difference

fraction fraction
reai

spike multiples spike and 
below

percentage

coef se coef se coef se coef coef se coef se coef sa coef se
(1) (2) (3) (4) (5) (6) (7) (8)

without controls
5th 0.639 0.019 0.580 0.031 1.318 0.060 1.610 0.110 3.536 0,603 0.437 0.152 2.153 0.162 3.839 0.394

10th 0.487 0.022 0.427 0.032 1.039 0.068 1.328 0.119 1.068 0,533 0.103 ,0.129 1.287 0,166 3.209 0.434

15th 0.386 0.021 0.327 0.027 0.785 0.060 1.006 0.101 0.434 0,459 -0.029 0.113 0.919 0,137 2.305 0.361

20th 0.329 0.021 0.265 0.025 0.636 0.057 0.794 0.092 -0.165 0,423 -0.116 0.107 0.596 0.133 1.918 0.313

25th 0.278 0.021 0.206 0.022 0.501 0.051 0.615 0.082 -0.489 0,398 -0.185 0.106 0.321 0,116 1.475 0.286

30th 0.260 0.021 0.182 0.021 0.429 0.049 0.503 0.078 -0.671 0.366 -0.211 0.100 0.247 0.102 1.209 0.267

35th 0.252 0.021 0.172 0.021 0.424 0.051 0.467 0.080 -0.584 0.351 -0.161 0.100 0.182 0.104 1.239 0.280

40th 0.244 0.021 0.158 0.021 0.367 0.053 0.408 0.083 -1.019 0.373 -0.258 0.102 0.029 0.108 0.979 0.280

45th 0.205 0.022 0.121 0.021 0.296 0.052 0.299 0.080 -0.976 0.369 -0.195 0.107 -0.105 0.103 0.890 0.260

50th 0.192 0.022 0.105 0.020 0.249 0.052 0.282 0.080 -1.034 0.357 -0.189 0.104 -0.177 0.097 0.711 0.260

90th 0.125 0.027 0.045 0.025 0.103 0.063 0.164 0.098 -2.116 0.427 -0.233 0.115 -0.453 0.133 0.198 0.285

95th 0.142 0.030 0.046 0.029 0.097 0.072 0.176 0.117 -2.348 0.464 -0.293 0.128 -0.587 0.147 0.283 0.320

mean 0.247 0.018 0.170 0,018 0.392 0.044 0.488 0.069 -0.692 0.311 -0.110 0.086 0.117 0.092 1.153 0.244

50th/10th -0.307 0.019 -0.330 0.027 0.107 0.076 0.124 0.117 -2.417 0.484 -0.355 0.122 -1.511 0.138 0.013 0.421

90th/10th ■0.367 0.026 -0.393 0.036 0.208 0.063 0.242 0.123 -3.533 0.593 -0.409 0.152 -1.808 0.185 0.351 0.402

90th/50th -0.064 0.019 -0.063 0.020 0.123 0.085 0.099 0.129 -1.116 0.390 -0.054 0.106 -0.297 0.107 0.403 0.356

stdeviation -0.113 0.009 -0.118 0.010 -0.258 0.021 -0.300 0.035 -1.291 0.167 -0.141 0.049 -0.567 0.052 -0.688 0.091

with controls
5th 0.635 0.020 0.559 0,032 1.270 0.062 1.474 0,106 3.277 0.548 0.397 0.147 2.011 0.150 3.510 0.356

10th 0.466 0.023 0.399 0.030 0.943 0.066 1.111 0,110 0.839 0.474 0.071 0.122 1.159 0.150 2.724 0.377

15th 0.375 0.021 0.307 0.026 0.722 0.058 0.854 0,093 0.270 0.425 -0.058 0.108 0.837 0.124 1.980 0.316

20th 0.317 0.021 0.245 0.025 0.575 0.058 0.658 0,091 -0.292 0,398 -0.139 0.104 0.517 0.126 1.651 0.288

25th 0.263 0.021 0.182 0.022 0.440 0.053 0.481 0,083 -0.594 0.370 -0.200 0,103 0.236 0.111 1.236 0.266

30th 0.255 0.021 0.166 0.021 0.386 0.051 0.393 0,078 -0.727 0.353 -0.218 0.099 0.189 0.098 1.041 0.253

35th 0.240 0.021 0.151 0.021 0.364 0.053 0.327 0.080 -0.682 0.329 -0.176 0.098 0.113 0.099 1.038 0.263

40th 0.235 0.022 0.139 0.021 0.309 0.057 0.282 0,085 -1.115 0.356 -0.277 0.100 -0.035 0.106 0.777 0.271

45th 0.195 0.022 0.104 0.021 0.242 0.057 0.178 0.084 -1.037 0.355 -0.202 0.104 -0.157 0.102 0.733 0.257

50th 0.190 0.023 0.095 0.020 0.216 0.055 0.185 0.085 -1.051 0.349 -0.189 0.102 -0.203 0.095 0.620 0.256

90th 0.126 0.027 0.031 0.027 0.064 0.069 0.086 0.104 -2.158 0.432 -0.246 0.115 -0.489 0.133 0.115 0.297

95th 0.142 0.031 0.035 0.031 0.059 0.078 0.113 0.123 -2.362 0.468 -0.307 0.129 -0.621 0.147 0.197 0.329

mean 0.241 0.018 0.155 0.018 0.346 0.047 0.378 0,071 -0.767 0.296 -0.122 0.083 0.061 0.088 0.975 0.232

50th/10th -0.292 0.020 -0.310 0.026 0.134 0.083 0.183 0.134 -2.166 0.447 -0.314 0.118 -1.402 0.128 0.119 0.439

90th/10th -0.350 0.026 -0.377 0.036 0.203 0.088 0.182 0.135 -3.313 0.552 -0.383 0.147 -1.709 0.176 0.271 0.413

90th/50th -0.061 0.020 -0.067 0.022 0.085 0.086 0.003 0.134 -1.148 0.394 -0.069 0.105 -0.307 0.110 0.259 0.357

stdeviation -0.109 0.009 -0.115 0.010 -0.247 0.023 -0.269 0.036 -1.221 0.161 -0.130 0.050 -0.547 0.051 -0.611 0.087

1) Columns 1-8 show estimates for respectively: minimum wage In levels, minimum wage In differences, fraction, fraction real, spike, 
multiples, spike and below and percentage (see Section 3.5.2).

2) Percentile regressions are shown for selected percentiles, followed by percentile ratio and standard deviation regressions. The 
dependent variable is the various percentiles, ratios of percentiles and standard deviation of the wages distribution.

3) Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies.
4) The top panel shows raw estimates and the bottom panel shows estimates after controlling for population and institutional factors.
5) To obtain the equivalent of a 10% increase In the minimum wage, multiply the estimates of fraction by 3.7, of fraction real by

1.4, of spike by 0.3, of multiples by 0.4, of spike and below by 1.8, and of percentage by 0.5 (see Sections 3.3 and 3.5 and Tables 5 and 6).



Table 19 - ESTIMATES OF THE COEFFICIENT OF THE MINIMUM WAGE VARIABLES ON EMPLOYMENT MODELS
fixed effects controls dynamics long run

dependent data filter co ef se co ef se coef se co ef
variables (1) (2) (3) (4)

l-RMW
total employment (1) levels 0.011 0.007 0.014 0.007 0.001 0.007 0.001
hours worked 0.009 0.006 0.011 0.006 0.003 0.006 0.002
employment rate 0.002 0.003 0.003 0.003 -0.004 0.002 -0.002
total employment (2) first 0.011 0.006 0.012 0.007 0.008 0.006 -0.002
hours worked difference 0.011 0.006 0.018 0.007 0.012 0.006 -0.001
employment rate 0.000 0.002 -0.007 0.002 -0.003 0.002 0.004
total employment (3) twelfth 0.009 0.008 0.010 0.008 -0.009 0.006 -0.007
hours worked difference 0.013 0.007 0.017 0.007 0.003 0.005 0.003
employment rate -0.004 0.003 -0.007 0.003 -0.007 0.002 -0.005
total employment (4) first and 0.009 0.007 0.011 0.007 0.013 0.007 -0.003
hours worked twelfth 0.009 0.007 0.012 0.007 0.017 0.006 -0.003
employment rate difference 0.000 0.002 -0.001 0.002 -0.003 0.002 0.002

fixed effects controls dynamics long run
co ef se co ef se coef se co ef

(1)____________(2)___________ (3) (4)

VI - MULTIPLES 
-0.012 0.035 
0.008 0.031 

-0.020 0.017

-0.008
0.007

-0.015

0.038
0.033
0.017

- 0.002
0.007

-0.003

0.032
0.028
0.008

-0.031 0.031 
-0.014 0.030 
-0.017 0.009

-0.025
- 0.010
-0.015

0.031
0.030
0.007

0.011
0.015

-0.005
0.068 0.027 
0.051 0.025 
0.017 0.011

0.065
0.054
0.011

0.027
0.025
0.011

0.044
0.034
0.002

0.031 0.031 
0.051 0.030 

-0.02 0 0.008

0.048
0.068

-0.020

0.031
0.030
0.008

-0.003
0.001

-0.011

II - FRACTION VII - PERCENTAGE
total employment 
hours worked 
employment rate

(1) levels

elasticity for the static but not for the dynamic model.
2) Column 1 shows the base specification with region and time fixed effects (and past Infiation); column 2 adds controls to the base specification; and column 3 adds controls and dynamics

(24 lags of the independent variable). Column 4 shows the long run coefficient associated to the model in column 3. Time effects are modelled with year,
seasonal-month, stabilization and 1988 structural break dummies. Controls are population and institutional factors (see Section 3.2).

3) Panels i-X show respectively estimates of the coefficients of the real minimum wage, fraction, fraction real, spike and below, spike, multiples, percentage, toughness, toughness 50 
and toughness 25 (see Section 4.3). Each panel has four rows: (1) within groups (levels), (2) first differences, (3) twefth differences, and (4) first and twelfth differences.

4) Because fraction, fraction reai, and percentage are variables already in differences, the models in levels were not estimated.
5) To obtain the equivalent of a 10% increase in the minimum wage, multiply the estimates of fraction by 3.7, of fraction reai by 1.4, of spike and below by 1.8, of spike by 0.3,

of multiples by 0.4, and of percentage by 0.5 (see Section 3.2.3 and Tables 5 and 6).

-0.001
0.004

-0.001
0.027
0.025
0.007

-0.003
-0.002
0.007

0.020
0.018
0.007

0.032
0.034
0.001

0.019
0.018
0.006

0.001
0.000
0.008

total employment (2) first 0.027 0.009 0.030 0.010 0.014 0.010 -0.004 0.127 0.035 0.124 0.039 0.069 0.033 -0.017
hours worked difference 0.026 0.009 0.038 0.010 0.020 0.008 -0.002 0.122 0.035 0.143 0.038 0.074 0.029 -0.008
employment rate 0.001 0.003 -0.008 0.003 -0.005 0.003 0.006 0.005 0.012 -0.019 0.010 -0.006 0.010 0.007
total employment (3) twelfth 0.041 0.015 0.045 0.015 -0.005 0.013 -0.003 0.107 0.050 0.099 0.051 -0.008 0.039 -0.005
hours worked difference 0.050 0.012 0.056 0.012 0.019 0.011 0.019 0.145 0.043 0.146 0.043 0.052 0.031 0.051
employment rate -0.009 0.007 -0.012 0.007 -0.016 0.005 -0.011 -0.037 0.025 -0.047 0.024 -0.043 0.016 -0.028
total employment (4) first and 0.031 0.012 0.034 0.012 0.006 0.010 -0.002 0.082 0.043 0.077 0.043 0.001 0.030 0.000
hours worked twelfth 0.034 0.012 0.036 0.011 0.011 0.008 -0.002 0.092 0.042 0.094 0.042 0.022 0.024 -0.004
employment rate difference -0.003 0.003 -0.002 0.003 -0.006 0.003 0.005 -0.011 0.012 -0.017 0.011 -0.019 0.012 0.015

III - FRACTION REAL VIII-TOUGHNESS
total employment (1) levels 0.009 0.008 0.011 0.008 0.016 0.008 0.008
hours worked 0.031 0,007 0.033 0.007 0.022 0.007 0.012
employment rate -0.022 0.004 -0.022 0.004 -0.005 0.002 -0.003
total employment (2) first 0.022 0.014 0.028 0.016 0.012 0.016 -0.003 0.042 0.008 0.045 0.009 0.031 0.007 -0.008
hours worked difference 0.018 0.015 0.040 0.016 0.022 0.014 -0.003 0.047 0.009 0.052 0.009 0.033 0.007 -0.004
employment rate 0.003 0.005 -0.011 0.005 -0.002 0.006 0.002 -0.004 0.003 -0.006 0.002 -0.003 0.002 0.004
total employment (3) twelfth 0.016 0.023 0.021 0.024 0.008 0.018 0.006 0.024 0.011 0.027 0.011 0.013 0.008 0.009
hours worked difference 0.015 0.019 0.024 0.019 0.018 0.015 0.017 0.042 0.009 0.044 0.009 0.029 0.007 0.029
employment rate 0.001 0.011 -0.003 0.012 -0.008 0.008 -0.006 -0.017 0.004 -0.017 0.004 -0.009 0.003 -0.006
total employment (4) first and 0.038 0.016 0.041 0.016 0.023 0.013 -0.006 0.060 0.011 0.066 0.010 0.036 0.007 -0.010
hours worked twelfth 0.040 0.015 0.041 0.015 0.030 0.011 -0.005 0.065 0.011 0.069 0.010 0.037 0.006 -0.007
employment rate difference -0.002 0.006 0.000 0.006 -0.006 0.006 0.005 -0.005 0.003 -0.003 0.002 -0.003 0.002 0.002

IV - SPIKE AND BELOW IX-TOUGHNESS 50
total employment (1) levels -0.074 0.028 -0.067 0.030 0.079 0.029 0.042 0.005 0.007 0.006 0.008 0.013 0.008 0.007
hours worked 0.090 0.023 0.103 0.024 0.114 0.024 0.062 0.025 0.006 0.027 0.007 0.019 0.007 0.010
employment rate -0.164 0.014 -0.170 0.014 -0.026 0.011 -0.014 -0.020 0.004 -0.021 0.004 -0.005 0.002 -0.003
total employment (2) first 0.260 0.038 0.273 0.040 0.185 0.036 -0.050 0.037 0.008 0.040 0.008 0.028 0.007 -0.007
hours worked difference 0.280 0.040 0.296 0.039 0.188 0.031 -0.023 0.041 0.008 0.047 0.008 0.030 0.006 -0.004
employment rate -0.020 0.013 -0.024 0.009 -0.010 0,010 0.013 -0.004 0.002 -0.006 0.002 -0.003 0.002 0.004
total employment (3) twelfth 0.144 0.038 0.163 0.039 0.078 0.028 0.056 0.022 0.010 0.024 0.010 0.010 0.008 0.008
hours worked difference 0.210 0.031 0.230 0.031 0.134 0.023 0.134 0.037 0.009 0.040 0.009 0.026 0.007 0.026
employment rate -0.066 0.018 -0.067 0.019 -0.028 0.012 -0.019 -0.016 0.004 -0.015 0.004 -0.009 0.002 -0.006
total employment (4) first and 0.326 0.042 0.347 0.042 0.156 0.030 -0.042 0.050 0.010 0.055 0.010 0.031 0.007 -0.008
hours worked twelfth 0.348 0.043 0.359 0.043 0.156 0.024 -0.030 0.055 0.010 0.058 0.009 0.033 0.006 -0.006
employment rate difference -0.022 0.012 -0.012 0.011 -0.011 0.010 0.008 -0.005 0.002 -0.003 0.002 -0.003 0.002 0.002

V-SPIKE X - TOUGHNESS 25
total employment (1) levels -0.022 0.095 -0.036 0.099 0.203 0.090 0.108 0.016 0.008 0.018 0.008 0.019 0.008 0.010
hours worked 0.210 0.080 0.193 0.084 0.200 0.080 0.109 0.027 0.007 0.029 0.007 0.021 0.007 0.012
employment rate -0.232 0.042 -0.230 0.043 -0.024 0.025 -0.013 -0.011 0.004 -0.011 0.004 -0.002 0.002 -0.001
total employment (2) first 0.625 0.111 0.663 0.111 0.441 0.098 -0.117 0.050 0.011 0.055 0.011 0.036 0.008 -0.009
hours worked difference 0.704 0.110 0.737 0.109 0.422 0.090 -0.051 0.056 0.012 0.058 0.011 0.034 0.008 -0.004
employment rate -0.079 0.034 -0.074 0.027 -0.013 0.030 0.016 -0.005 0.003 -0.003 0.002 0.000 0.002 0.000
total employment (3) twelfth 0.570 0.102 0.551 0.103 0.347 0.083 0.250 0.028 0.012 0.032 0.012 0.018 0.008 0.013
hours worked difference 0.466 0.095 0.454 0.096 0.328 0.074 0.326 0.040 0.011 0.042 0.011 0.030 0.008 0.031
employment rate 0.104 0.044 0.097 0.043 -0.012 0.031 -0.008 -0.011 0.004 -0.010 0.004 -0.005 0.003 -0.003
total employment (4) first and 0.747 0.117 0.779 0.116 0.317 0.079 -0.084 0.066 0.014 0.072 0.013 0.037 0.008 -0.010
hours worked twelfth 0.823 0.116 0.844 0.115 0.317 0.071 -0.059 0.069 0.014 0.072 0.013 0.034 0.007 -0.006
employment rate difference -0.076 0.032 -0.065 0.030 -0.031 0.027 0.024 -0.003 0.003 0.000 0.002 0.000 0.002 0.000



Table 20 - EFFECT OF A 10% INCREASE IN THE MINIMUM WAGE ON EMPLOYMENT
dependent
variables

d a ta  filter interval
lo w e r upper a v e r a g e St. d e v ia tio n

total employment (1) levels -0.13 1.40 0.17 0.37

hours worked 0.00 1.13 0.26 0.27
employment rate -0.39 0.28 -0.09 0.16
total employment (2) first -0.01 1.15 0.30 0.30
hours worked difference -0.01 1.81 0.35 0.41
employment rate -0.66 0.00 -0.05 0.13
total employment (3) twelfth -0.95 1.05 0.16 0.31
hours worked difference 0.01 1.75 0.29 0.37
employment rate -0.73 0.03 -0.11 0.19
total employment (4) first and 0.00 1.27 0.35 0.35
hours worked twelfth 0.00 1.69 0.38 0.40
employment rate difference -0.26 0.01 -0.03 0.05
1) Estimates across variables and models. For full estim ates see  Table 19. .
2) To obtain the equivalent of a 10% Increase in the minimum wage, the estimates of fraction were multiplied by 3.7, of fraction real by 1.4, 

of spike and below by 1.8, of spike by 0.3, of multiples by 0.4, and of percentage by 0.5 (see Section 3.2.3 and Tables 5 and 6).
3) The dependent variable is average hours worked for the working popuiation, average hours worked for those employed and 

employment rate. Hours and Job elasticities add to Total elasticity for the static but not for the dynamic model.
4) Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies. Controls are population 

and institutional factors (see Section 3.2).



Table 21 - EFFECT OF A 10% INCREASE IN THE MINIMUM WAGE ON EMPLOYMENT - Pernambuco and Sao Paulo
fixed effects controls dynamics fixed effects controls dynamics

dependent data filter coef se coef se coef se coef se coef se coef se
variables (1) (2) (3) (1) (2) (3)

A - PE (poor region) B - SP (rich region)
total employment (1) levels -0.011 0.048 -0.018 0.049 0.102 0.045 -0.004 0.019 -0.007 0.020 0.041 0.018
hours worked 0.105 0.040 0.097 0.042 0.100 0.040 0.042 0.016 0.039 0.017 0.040 0.016
employment rate -0.116 0.021 -0.115 0.021 -0.012 0.012 -0.046 0.008 -0.046 0.009 -0.005 0.005
total employment (2) first 0.312 0.055 0.332 0.056 0.221 0.049 0.125 0.022 0.133 0.022 0.088 0.020
hours worked difference 0.352 0.055 0.368 0.055 0.211 0.045 0.141 0.022 0.147 0.022 0.084 0.018
employment rate -0.040 0.017 -0.037 0.014 -0.006 0.015 -0.016 0,007 -0.015 0.005 -0.003 0.006
total employment (3) twelfth 0.285 0.051 0.276 0.052 0.173 0.042 0.114 0.020 0.110 0.021 0.069 0.017
hours worked difference 0.233 0.047 0.227 0,048 0.164 0.037 0.093 0.019 0.091 0.019 0.066 0.015
employment rate 0.052 0.022 0.048 0.022 -0.006 0.015 0.021 0.009 0.019 0.009 -0.002 0.006
total employment (4) first and 0.374 0.059 0.390 0.058 0.159 0.039 0.149 0.023 0.156 0.023 0.063 0.016
hours worked twelfth 0.412 0.058 0.422 0.057 0.159 0.036 0.165 0.023 0.169 0.023 0.063 0.014
employment rate difference -0.038 0.016 -0.032 0.015 -0.015 0.014 -0.015 0.006 -0.013 0.006 -0.006 0.005

Interval lower upper average st. dev. lower upper average st. dev.
total employment -0.02 0.39 0.22 0.14 -0.01 0.16 0.09 0.06
hours worked 0.10 0.42 0.24 0.12 0.04 0.17 0.09 0.05
employment rate -0.12 0.05 -0.03 0.05 -0.05 0.02 -0.01 0.02

1) For full estimates see Table 19. To obtain the equivalent of a 10% increase in the minimum wage, the estimates for PE (SP) a poor (rich) region of spike were multiplied
by 0.5 (0.2) (see Section 3.3 and 4.5, and Tables 5 and 9).

2) The dependent variable Is average hours worked for the working population, average hours worked for those employed and employment rate. Hours and Job elasticities 
add to Total elasticity for the static but not for the dynamic model.

3) Column 1 shows the base specification with region and time fixed effects (and past inflation): column 2 adds controls to the base specification; and column 3 adds 
controls and dynamics (24 lags of the independent variable). Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies. 
Controls are population and institutional factors (see Section 3.2).

4) Panels A and B show respectively estimates for PE and SP. Each panel has four rows: (1 ) within groups (levels), (2) first differences, (3) twefth differences, and (4) 
first and twelfth differences.



Table 22 - ESTIMATES OF THE COEFFICIENT OF SPIKE ON EMPLOYMENT MODELS - unrestricted SUR
fixed effects controls dynam ics fixed effects contro ls dynam ics test

dependent data filter coef se coef se coef se coef se coef se coef se
variables (1) (2) (3) (1) (2) (3) (4)

A- BA B-PE 6 -te s t all
total employment (1) levels 0.303 0.137 0.447 0.154 0.420 0.178 0.261 0,117 0.259 0.125 0.381 0.180 3.33 6.58 3.79
hours worked 0.233 0.090 0.418 0.102 0.331 0.136 0.147 0.080 0.134 0.089 0.349 0.128 2.61 9.26 3.64
employment rate 0.088 0.086 0.086 0.092 0.007 0.091 0.113 0.083 0.130 0.086 0.028 0.100 3.49 4.32 2.36
total employment (2) first 0.071 0.150 0.200 0.153 0.213 0.153 0.351 0,122 0.278 0.126 0.333 0.129 11.28 13.09 9.72
hours worked difference 0.130 0.102 0.206 0.110 -0.027 0.117 0.320 0.090 0.331 0.102 0.278 0.098 11.11 13.04 13.66
employment rate -0.077 0.092 -0.025 0.080 -0.039 0.076 0.028 0.077 -0.076 0.071 -0.068 0.074 6.85 2.08 0.89
total employment (3) twelfth 0.498 0.142 0.489 0.144 0.475 0.125 0.306 0.114 0.345 0.117 0.284 0.131 5.37 2.77 13.81
hours worked difference 0.378 0.091 0.355 0.092 0.219 0.096 0.203 0.075 0.275 0.078 0.363 0.100 8.79 3.08 10.87
employment rate 0.171 0,089 0.151 0.087 0.102 0.074 0.110 0.082 0.052 0.084 -0.081 0.083 2.75 1.80 3.96
total employment (4) first and 0.216 0.150 0.196 0.147 0.231 0.129 0.359 0.115 0.369 0.115 0.225 0.108 10.79 13.55 15.01
hours worked twelfth 0.244 0.099 0.273 0.101 0.060 0.092 0.320 0.082 0.373 0.088 0.264 0.085 8.75 11.52 17.51
employment rate difference -0.089 0.097 -0.122 0.091 -0.060 0.076 0.019 0.077 -0.048 0.075 -0.078 0.067 4.66 4.35 4.30

C - M G D - R J G - t e s t P E x S P
total employment (1) levels 0.119 0.154 0.405 0.194 0.102 0.218 0.388 0.150 0.590 0.179 0.333 0.239 0.02 0.56 0.40
hours worked 0.163 0.124 0.365 0.161 0.181 0.197 0.325 0.137 0.502 0.161 0.575 0.201 0.01 2.05 0.65
employment rate -0.058 0.071 0.031 0.084 -0.088 0.071 0.014 0.059 0.070 0.065 -0.040 0.078 0.84 0.70 1.51
total employment (2) first 0.437 0.160 0.740 0.189 0.570 0.182 0.671 0.164 0.748 0.193 0.808 0.188 3.55 8.13 0.42
hours worked difference 0.453 0.147 0.698 0.183 0.448 0.170 0.617 0.154 0.697 0.190 0.690 0.163 4.09 7.37 0.16
employment rate -0.115 0.068 -0.032 0.061 0.005 0.054 -0.026 0.057 -0.013 0.054 -0.041 0.056 3.71 0.09 0.13
total employment (3) twelfth 0.253 0.145 0.446 0.176 0.597 0.172 0.464 0.161 0.496 0.176 1.008 0.170 1.52 0.59 2.74
hours worked difference 0.172 0.119 0.316 0.153 0.421 0.152 0.372 0.149 0.407 0.166 0.799 0.160 2.44 1.03 0.86
employment rate 0.020 0.065 0.089 0.069 -0.050 0.063 0.048 0.057 0.055 0.061 -0.021 0.067 0.01 0.33 0.15
total employment (4) first and 0.298 0.176 0.374 0.203 0.351 0.155 0.741 0.174 0.991 0.201 0.805 0.157 3.51 2.92 2.14
hours worked twelfth 0.246 0.157 0.317 0.188 0.313 0.141 0.643 0.170 0.944 0.204 0.684 0.138 3.00 2.23 0.54
employment rate difference -0.065 0.068 -0.060 0.063 -0.079 0.049 -0.037 0.054 -0.082 0.057 -0.098 0.055 2.31 0.81 0.01

E- SP F-RS
total employment (1) levels 0.231 0.198 0.451 0.237 0.623 0.343 0.110 0.150 0.133 0.167 0.170 0.214
hours worked 0.166 0.176 0.458 0.215 0.617 0.309 0.078 0.139 0.209 0.149 0.263 0.187
employment rate 0.012 0.085 0.034 0.086 -0.153 0.111 0.001 0.065 -0.057 0.063 -0.085 0.060
total employment (2) first 0.834 0.232 1.117 0.278 0.531 0.278 0.602 0.147 0.563 0.161 0.211 0.154
hours worked difference 0.787 0.220 1.091 0.274 0.389 0.264 0.494 0.134 0.517 0.148 0.238 0.145
employment rate -0.183 0.084 -0.107 0.073 -0.029 0.081 0.016 0.050 -0.008 0.041 -0.049 0.044
total employment (3) twelfth 0.028 0.205 0.154 0.235 0.815 0.293 0.260 0.144 0.289 0.153 0.395 0.163
hours worked difference -0.083 0.176 0.057 0.209 0.624 0.265 0.203 0.132 0.293 0.136 0.413 0.143
employment rate 0.097 0.097 0.122 0.100 -0.033 0.090 0.063 0.058 0.053 0.060 0.012 0.049
total employment (4) first and 0.854 0.244 0.870 0.283 0.601 0.233 0.603 0.139 0.542 0.154 0.158 0.132
hours worked twelfth 0.734 0.232 0.795 0.283 0.440 0.225 0.493 0.123 0.502 0.141 0.118 0.120
employment rate difference -0.151 0.088 -0.146 0.083 -0.086 0.066 0.024 0.045 0.009 0.042 0.007 0.037

and 4.5, and Tables 5 and 9).
2) The dependent variable Is average hours worked for the working population, average hours worked for those employed and employment rate. Hours and Job elasticities 

add to Total elasticity for the static but not for the dynamic model.
3) Column 1 shows the base specification with region and time fixed effects (and past inflation): column 2 adds controls to the base specification; and column 3 adds 

controls and dynamics (24 lags of the independent variable). Column 4 shows the Chl-squared (5 degress of freedom) test of the equality of the coefficients Time effects 
are modelled with year, seasonal-month, stabilization and 1988 structural break dummies. Controls are population and institutional factors (see Section 3.2).

4) Panels A-F show respectively estimates for BA, PE, MG, RJ, SP and RS. Each panel has four rows: (1) within groups (levels), (2) first differences, (3) twefth differences, 
and (4) first and twelfth differences.



Table 23 - ESTIMATES OF THE COEFFICIENT OF SPIKE ON EMPLOYMENT MODELS - restricted SUR
fixed effects controls dynamics

dependent data filter coef se coef se coef se
variables (1) (2) (3)

total employment (1) levels 0.242 0.078 0.342 0.089 0.327 0.106
hours worked 0.189 0.058 0.293 0.067 0.346 0.085
employment rate 0.026 0.038 0.038 0.040 -0.058 0.035
total employment (2) first 0.391 0.079 0.413 0.087 0.366 0.083
hours worked difference 0.327 0,065 0.369 0.074 0.259 0.068
employment rate 0.032 0.033 -0.032 0.028 -0.037 0.027
total employment (3) twelfth 0.343 0.075 0.386 0.081 0.491 0.076
hours worked difference 0.263 0.055 0.314 0.060 0.360 0.065
employment rate 0.069 0.036 0.075 0.037 -0.002 0.029
total employment (4) first and 0.410 0.077 0.413 0.082 0.304 0.068
hours worked twelfth 0.340 0.061 0.381 0.067 0.227 0.057
employment rate difference -0.020 0.031 -0.044 0,029 -0.049 0.024
1) To obtain the equivalent of a 10% increase in the minimum wage, multiply the estimates for PE (SP) a poor (rich) region of spike by 0.5 (0.2) (see Section 3.3 

and 4.5, and Tables 5 and 9).
2) The dependent variable is average hours worked for the working population, average hours worked for those employed and employment rate. Hours and Job elasticities 

add to Total elasticity for the static but not for the dynamic model.
3) Column 1 shows the base specification with region and time fixed effects (and past inflation); column 2 adds controls to the base specification; and column 3 adds 

controls and dynamics (24 lags of the independent variable). Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies. 
Controls are population and institutional factors (see Section 3.2).

4) The four rows show: (1) within groups (levels), (2) first differences, (3) twefth differences, and (4) first and twelfth differences.



Table 24 - EFFECT OF A 10% INCREASE IN THE MINIMUM WAGE ON EMPLOYMENT - high and low inflation
fixed effects controls dynamics fixed effects controls dynamics te s t

dependent data filter coef s e coef s e coef s e coef s e coef s e coef s e statistic statistic statistic

variables (1) (2) (3 ) (1) (2) (3 ) (4) (5) (6)

A -  high inflation B - low inflation C test
to tal em p loym en t (1) levels 0.172 0.112 0.125 0.118 0.360 0.114 0.587 0.232 0.638 0.230 0.586 0.379 0.41 0.263 0.51 0.263 0.23 0.370

ho u rs  w orked 0.184 0.097 0.140 0.103 0.214 0.099 0.371 0.174 0.370 0.182 0.391 0.312 0.19 0.212 0.23 0.216 0.18 0.310

em p lo y m en t ra te -0.011 0.046 -0.015 0.048 -0.020 0.028 0.216 0.114 0.268 0.112 0.001 0.152 0.23 0.124 0.28 0.121 0.02 0.138

to tal em p loym en t (2) first 0.628 0.125 0.677 0.125 0.424 0.110 0.572 0.298 0.533 0.302 0.572 0.351 -0.06 0.327 -0 .14 0.327 0.15 0.359

ho u rs  w orked d iffe rence 0.723 0.124 0.772 0.122 0.419 0.098 0.509 0.256 0.409 0.275 0.357 0.307 -0.21 0.302 -0.36 0.305 -0.06 0.298

em p lo y m en t ra te -0.096 0.096 -0.095 0.098 -0.043 0.034 0.063 0.121 0.125 0.107 0.158 0.142 0.16 0.119 0.22 0.102 0.20 0.128

to tal em p lo y m en t (3) twelfth 0.600 0.114 0.583 0.117 0.355 0.105 0.554 0.256 0.650 0.255 0.086 0.393 -0.05 0.243 0.07 0.243 -0.27 0.333

ho u rs  w orked d iffe rence 0.523 0.109 0.508 0.111 0.361 0.093 0.183 0.168 0.267 0.185 0.180 0.276 -0.34 0.192 -0.24 0.195 -0.18 0.221

em p lo y m en t ra te 0.077 0.048 0.075 0.047 -0.028 0.034 0.371 0.145 0.383 0.139 -0.273 0.162 0.29 0.132 0.31 0.126 -0.25 0.145

to tal em p lo y m en t (4) first a n d 0.832 0.130 0.857 0.128 0.389 0.094 0.188 0.279 0.317 0.285 0.518 0.268 -0.64 0.298 -0.54 0.290 0.13 0.281

h o u rs  w orked twelfth 0.924 0.129 0.945 0.127 0.364 0.086 0.184 0.242 0.275 0.252 0.393 0.217 -0.74 0.275 -0.67 0.270 0.03 0.210

em p lo y m en t ra te d iffe rence -0.092 0.094 -0.088 0.091 -0.030 0.032 0.004 0.116 0.042 0.106 -0.026 0.113 0.10 0.121 0.13 0.108 0.00 0.114

interval lower upper average  st. dev. lower upper av e rag e  st. dev.

to tal em p lo y m en t 0.13 0.86 0.50 0.24 0.09 0.65 0.48 0.18

h o u rs  w orked 0.14 0.94 0.51 0.28 0.18 0.51 0.32 0.11
em p lo y m en t ra te -0.10 0.08 -0.03 0.06 -0.27 0.38 0.11 0.18

1) The dependent variable is average hours worked for the working population, average hours worked for those employed and employment rate. Hours and Job elasticities 
add to Total elasticity for tfie static but not for the dynamic model.

2) Column 1 shows the base specification with region and time fixed effects (and past inflation); column 2 adds controls to the base specification; and column 3 adds 
controls and dynamics (24 lags of the independent variable). Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies. 
Controls are population and institutional factors (see Section 3.2).

4) Panels A and B show respectively estimates under periods of high and low inflaiton. Each panel has four rows: (1 ) within groups (levels), (2) first differences, (3) 
twefth differences, and (4) first and twelfth differences.

5) To obtain the equivalent of a  10% increase in the minimum wage, multiply tfie estimates of spike by 0.3, (see Section 3.2.3 and Tables 5 and 6).



Table 25 - EFFECT OF A 10% INCREASE IN THE MINIMUM WAGE ON EMPLOYMENT - formal and Informal sectors
f ix e d  e f fe c ts c o n t r o ls d y n a m ic s f ix e d  e f fe c ts c o n t ro ls d y n a m ic s te s t

d e p e n d e n t d a ta  f il te r c o e f se c o e f se c o e f se c o e f se c o e f s e c o e f se statistic se statistic s e statistic se
v a r ia b le s (1) (2) (3) (1) (2) (3) (4) (5) (6)

A - f o r m a l  s e c t o r B - in f o r m a l  s e c t o r C - te s t
total em p loym en t (1) levels -0.099 0.130 -0.188 0.132 0.192 0.096 0.808 0.175 1.037 0.175 0.323 0.127 0.91 0.207 1.23 0.204 0.13 0.148

ho u rs  w orked 0.016 0.081 -0.013 0.084 0.197 0.078 0.676 0.097 0.690 0.101 0.296 0.095 0.66 0.115 0.70 0.117 0.10 0.110

em p lo y m en t ra te -0.115 0.090 -0.175 0.090 -0.024 0.029 0.133 0.140 0.348 0.138 0.079 0.074 0.25 0.160 0.52 0.155 0.10 0.079

total em p loym en t (2) first 0.706 0.123 0.691 0.117 0.489 0.108 0.435 0.182 0.585 0.142 0.537 0.146 -0.27 0.200 -0.11 0.173 0.05 0.172

h o u rs  w orked d iffe rence 0.726 0.112 0.757 0.111 0.427 0.090 0.672 0.122 0.710 0.121 0.420 0.107 -0.05 0.152 -0.05 0.151 -0.01 0.129

em ploym en t ra te -0.019 0.072 -0.067 0.033 -0.044 0.034 -0.238 0.134 -0.126 0.090 -0.001 0.098 -0.22 0.130 -0.06 0.084 0.04 0.093

total em p loym en t (3) twelfth 0.870 0.130 0.833 0.131 0.415 0.097 -0.098 0.165 -0.082 0.165 0.102 0.138 -0.97 0.196 -0.92 0.193 -0.31 0.154

hou rs  w orked d iffe rence 0.461 0.098 0.448 0.099 0.327 0.075 0.507 0.100 0.504 0.101 0.309 0.084 0.05 0.116 0.06 0.115 -0.02 0.101

em ploym en t ra te 0.409 0.084 0.386 0.081 0.025 0.044 -0.606 0.140 -0.586 0.139 -0.164 0.101 -1.01 0.160 -0.97 0.155 -0.19 0.105

total em p loym en t (4) first a n d 0.830 0.128 0.886 0.124 0.363 0.095 0.574 0.171 0.551 0.160 0.415 0.114 -0.26 0.186 -0.34 0.174 0.05 0.141

ho u rs  w orked twelfth 0.881 0.119 0.903 0.118 0.336 0.074 0.686 0.123 0.701 0.123 0.257 0.081 -0.20 0.137 -0.20 0.136 -0.08 0.100
em ploym en t ra te diffe rence -0.051 0.068 -0.017 0.056 -0.058 0.042 -0.112 0.126 -0.150 0.108 0.013 0.091 -0.06 0.127 -0.13 0.109 0.07 0.091

in te rv a l lo w e r u p p e r ave rage  st. dev. lo w e r u p p e r average  st. dev.
total em p loym en t -0.19 0.89 0.50 0.37 -0.10 1.04 0.43 0.34
ho u rs  w orked -0.01 0.90 0.46 0.31 0.26 0.71 0.54 0.18
em ploym en t ra te -0.18 0.41 0.02 0.18 -0.61 0.35 -0.12 0.27

1 ) The dependent variable is average hours worked for the working population, average hours worked for those employed and employment rate. Hours and Job elasticities 
add to Total elasticity for the static but not for the dynamic model.

2) Column 1 shows the base specification with region and time fixed effects (and past inflation); column 2 adds controls to the base specification; and column 3 adds 
controls and dynamics (24 lags of the independent variable). Columns 4-6 show the t-statistic for the Chow test of the equality of the coefficients of respectively 
columns 1-3. Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies. Controls are population and institutional 
factors (see Section 3.2).

4) Panels A and B show respectively estimates for the formal and informal sectors. Each panel has four rows: (1 ) within groups (levels), (2) first differences, (3) 
twefth differences, and (4) first and twelfth differences.

5) To obtain the equivalent of a 10% increase in the minimum wage, multiply the estimates of spike by 0.3, (see Section 3.2.3 and Tables 5 and 6).



Table 26 - EFFECT OF A 10% INCREASE IN THE MINIMUM WAGE ON EMPLOYMENT - private and public sectors
fixed effects controls dynamics fixed effects controls dynamics te s t

dependent data filter coef se coef s e coef se coef se coef se coef se statistic statistic se statistic se

variables (1 ) (2) (3) (1) (2) (3) (4) (5) (6)

A - private sector B - public sector C - test
total em p loym en t (1) levels -0.241 0.097 -0.274 0.100 0.178 0.084 2.094 0.279 2.280 0.287 0.292 0.181 2.33 0.270 2.55 0.270 0.11 0.180

hou rs  w orked 0.202 0.075 0.187 0.079 0.209 0.074 0.592 0.152 0.598 0.157 0.229 0.156 0.39 0.152 0.41 0.155 0.02 0.139

em ploym en t ra te -0.443 0.053 -0.461 0.054 -0.036 0.030 1.502 0.231 1.682 0.239 -0.041 0.037 1.94 0.217 2.14 0.214 -0.01 0.048

to tal em p loym en t (2) first 0.661 0.111 0.679 0.107 0.446 0.094 0.447 0.262 0.627 0.219 0.517 0.209 -0.21 0.263 -0.05 0.229 0.07 0.203

h o u rs  w orked d iffe rence 0.720 0.105 0.748 0.105 0.415 0.085 0.593 0.218 0.682 0.214 0.367 0.158 -0.13 0.223 -0.07 0.223 -0.05 0.165

em ploym en t ra te -0.060 0.044 -0.070 0.032 -0.013 0.035 -0.147 0.139 -0.055 0.038 -0.021 0.041 -0.09 0.138 0.01 0.049 -0.01 0.054

total em p loym en t (3) twelfth 0.547 0.103 0.524 0.104 0.367 0.087 0.777 0.213 0.785 0.216 0.097 0.158 0.23 0.218 0.26 0.214 -0.27 0.170

hou rs  w orked d iffe rence 0.444 0.093 0.433 0.094 0.315 0.073 0.594 0.135 0.582 0.136 0.323 0.116 0.15 0.140 0.15 0.140 0.01 0.128

em ploym en t ra te 0.104 0.051 0.091 0.050 0.019 0.038 0.183 0.164 0.203 0.165 -0.082 0.090 0.08 0.166 0.11 0.160 -0.10 0.097

total em p loym en t (4) first an d 0.806 0.117 0.825 0.114 0.347 0.080 0.379 0.208 0.495 0.202 0.233 0.161 -0.43 0.210 -0.33 0.195 -0.11 0.156

ho u rs  w orked twelfth 0.847 0.115 0.870 0.114 0.318 0.069 0.618 0.163 0.643 0.164 0.243 0.120 -0.23 0.164 -0.23 0.164 -0.07 0.124

em ploym en t ra te diffe rence -0.041 0.040 -0.045 0.037 -0.015 0.033 -0.239 0.123 -0.148 0.101 -0.077 0.077 -0.20 0.129 -0.10 0.104 -0.06 0.082

interval lower upper ave rage  st. dev. lower upper average  st. dev.

total em p loym en t -0.27 0.82 0.41 0.36 0.10 2.28 0.75 0.70

ho u rs  w orked 0.19 0.87 0.48 0.25 0.68 2.51 0.51 0.16

em p lo y m en t ra te -0.46 0.10 -0.08 0.18 -0.24 1.68 0.23 0.65

add to Total elasticity for the static but not for the dynamic model.
2) Column 1 shows the base specification with region and time fixed effects (and past inflation); column 2 adds controls to the base specification; and column 3 adds 

controls and dynamics (24 lags of the independent variable). Columns 4-6 show the t-statistic for the Chow test of the equality of the coefficients of respectively 
columns 1-3. Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies. Controls are population and institutional 
factors (see Section 3.2).

4) Panels A and B show respectively estimates for the private and public sectors. Each panel has four rows: (1) within groups (levels), (2) first differences, (3) 
twefth differences, and (4) first and twelfth differences.

5) To obtain the equivalent of a 10% increase in the minimum wage, multiply the estimates of spike by 0.3, (see Section 3.2.3 and Tables 5 and 6).



Table 27 - ESTIMATES OF THE COEFFICIENT OF SPIKE ON EMPLOYMENT MODELS - instrumented

dependent
variable

data filter
fixed e ffec ts  

co e f
(1)

se
controls

c o ef
(2)

se
dynam ics

co ef
(3)

se
long run 

co ef
(4)

total employment (1) levels
1 - IV: lagged  sp ik e  

-0.327 0.137 -0.327 0.139 0.042 0.126 0.023
hours worked -0.023 0.121 -0.021 0.122 0.060 0.112 0.033
employment rate -0.304 0.056 -0.306 0.056 -0.011 0.035 -0.006
total employment (2) first 0.675 0.195 0.628 0.185 0.527 0.187 -0.140
hours worked difference 0.774 0.191 0.738 0.181 0.513 0.166 -0.062
employment rate -0.099 0.059 -0.110 0.047 0.012 0.052 -0.016
total employment (3) twelfth 0.635 0.184 0.590 0.181 0.242 0.132 0.174
hours worked difference 0.414 0.164 0.379 0.162 0.217 0.109 0.215
employment rate 0.222 0.081 0.211 0.080 0.052 0.053 0.034
total employment (4) first and 0.907 0.166 0.956 0.171 0.228 0.126 -0.059
hours worked twelfth 0.954 0.163 0.975 0.168 0.192 0.111 -0.035
employment rate difference -0.047 0.046 -0.019 0.043 0.008 0.043 -0.006

total employment (1) levels
2 - IV: su b s is te n c e  minimum w age  

-0.263 0.415 0.981 0.787 0.149 0.656 0.079
hours worked 0.226 0.354 0.976 0.672 0.219 0.614 0.119
employment rate -0.489 0.167 0.006 0.309 -0.232 0.191 -0.128
total employment (2) first -1.082 0.591 -0.471 0.555 -0.352 0.398 0.090
hours worked difference -0.573 0.549 -0.184 0.516 -0.177 0.375 0.021
employment rate -0.508 0.147 -0.287 0.118 -0.120 0.103 0.158
total employment (3) twelfth -0.043 0.346 0.321 0.325 -0.064 0.263 -0.046
hours worked difference 0.089 0.303 0.195 0.291 0.169 0.224 0.168
employment rate -0.132 0.169 0.126 0.144 -0.231 0.095 -0.151
total employment (4) first and -0.754 0.540 -0.258 0.546 0.202 0.273 -0.053
hours worked twelfth -0.317 0.524 -0.088 0.540 0.292 0.265 -0.054
employment rate difference -0.437 0.127 -0.170 0.117 -0.201 0.090 0.160

total employment (1) levels
3 - IV: interaction-free political instrum ents

-0.370 0.148 -0.317 0.148 0.156 0.136 0.083
hours worked 0.068 0.124 0.075 0.127 0.140 0.117 0.076
employment rate -0.438 0.070 -0.392 0.064 0.033 0.045 0.017
total employment (2) first 0.142 0.297 0.198 0.295 0.022 0.297 -0.006
hours worked difference 0.346 0.287 0.442 0.282 0.176 0.270 -0.021
employment rate -0.204 0.079 -0.244 0.070 -0.106 0.089 0.141
total employment (3) twelfth 0.329 0.200 0.307 0.200 -0.161 0.161 -0.115
hours worked difference 0.234 0.187 0.219 0.188 0.070 0.142 0.070
employment rate 0.094 0.084 0.088 0.080 -0.131 0.061 -0.086
total employment (4) first and 0.666 0.315 0.814 0.312 -0.230 0.244 0.056
hours worked twelfth 0.880 0.315 1.037 0.307 0.040 0.206 -0.007
employment rate difference -0.214 0.071 -0.223 0.070 -0.235 0.077 0.185

fixed effects  
co ef

(1)
se

contro ls
co e f

(2)
se

dynam ics
c o e f

(3)
se

long run 
co ef

(4)

4 - IV: interaction-free w h o se  correlation with sp ik e w a s higher than 0.30 
-0.255 0.209 -0.237 0.206 0.365 0.165 0.190  
0.268 0.162 0.282 0.167 0.191 0.141 0.104  

-0.523 0.106 -0.519 0.103 0.057 0.061 0.030
0.035 0.505 0.288 0.493 -0.050 0.450 0.013
0.208 0.473 0.439 0.469 0.167 0.410 -0.020

-0.173 0.162 -0.151 0.131 -0.101 0.132 0.132
0.766 0.335 0.633 0.350 0.070 0.235 0.051
0.462 0.293 0.296 0.308 0.229 0.211 0.227
0.304 0.147 0.337 0.145 -0.063 0.089 -0.042

-0.145 0.502 0.077 0.500 -0.211 0.346 0.053
-0.338 0.504 -0.087 0.505 -0.188 0.325 0.032
0.194 0.149 0.164 0.145 -0.071 0.112 0.056

5 - IV: voting data interacted with voting dum m y and voting cycle
-0.434 0.268 -0.029 0.267 0.424 0.268 0.185
-0.109 0.217 0.192 0.222 0.380 0.228 0.158
-0.326 0.136 -0.220 0.130 0.039 0.081 0.014
-1.050 0.764 -0.745 0.793 0.105 0.614 -0.017
-0.337 0.669 -0.285 0.714 -0.081 0.551 0.014
-0.714 0.275 -0.460 0.239 -0.193 0.200 0.146
0.402 0.497 0.475 0.486 -0.059 0.295 -0.030
0.319 0.413 0.486 0.408 -0.003 0.260 0.089
0.083 0.246 -0.011 0.228 -0.107 0.108 -0.067
0.594 0.796 0.937 0.780 -0.564 0.507 0.166
1.411 0.802 1.628 0.797 -0.587 0.501 0.129

-0.817 0.208 -0.691 0.198 -0.229 0.118 0.125

6 - IV: e lection  data interacted with e lection  cycle  and real minimum wage
-0.333 0.327 -0.423 0.308 0.161 0.241 0.085
-0.115 0.283 -0.181 0.270 0.138 0.203 0.075
-0.218 0.104 -0.242 0.093 -0.032 0.061 -0.017
0.378 0.647 0.441 0.695 -0.753 0.698 0.190
0.318 0.643 0.428 0.679 -0.433 0.624 0.050
0.060 0.202 0.013 0.176 -0.168 0.149 0.222
0.540 0.546 0.608 0.545 -0.335 0.407 -0.239

-0.180 0.495 0.011 0.485 0.005 0.355 0.005
0.720 0.222 0.597 0.204 -0.222 0.116 -0.145
0.051 0.658 0.518 0.671 -0.768 0.765 0.181
0.059 0.636 0.520 0.645 -0.242 0.599 0.041

-0.008 0.192 -0.002 0.178 0.078 0.177 -0.061
1 ) The dependent variable is average hours worked for the working population, average hours worked for those employed and employment rate. Hours and Job elasticities add to Total elasticity for the static but not for the dynamic model.
2) Column 1 shows the base specification with region and time fixed effects (and past inflation); column 2 adds controls to the base specification; and column 3 adds controls and dynamics (24 lags of the independent variable). Column 4 shows the long run 

coefficient associated to the model in column 3. Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies. Controls are population and institutional factors (see Section 3.2).
3) Spike is endogeneous. Panel 1 shows uninstrumented, and panels 2 to 6 show instrumented estimates using lags of spike and political variables as  instruments. Each panel has four rows: (1) within groups (levels), (2) first differences, (3) twefth 

differences, and (4) first and twelfth differences.
4) To obtain the equivalent of a 10% increase in the minimum wage, multiply spike by 0.3 (see Section 3.2.3 and Tables 5 and 6).



Table 28 - SPECIFICATION TESTS FOR THE EMPLOYMENT MODELS

dependent
variable

data filter
fixed effects

s  df H 

(1)

controls
s  df 

(2 )

dynam ics
df 8 df H

(3)

1 - IV: lagged spike
hours worked (1) levels 51.68 11 0.27 0.17 181.27 48/1013 69.14 11 0.23 0.17 133.96 66/995 42.72 11 0.30 0.16 89.46 88/901
employment rate 69.06 11 0.08 0.08 181.27 48/1013 73.23 11 0.09 0.08 133.96 66/995 19.28 11 -0.02 0.05 83.71 88/901
hours worked (2) first 29.88 11 -0.24 0.23 8.99 48/1013 27.04 11 -0.16 0.23 7.91 66/995 24.99 11 -0.13 0.20 6.35 88/895
employment rate difference 18.20 11 0.02 0.07 8.99 48/1013 10.51 11 0.05 0.06 7.91 66/995 16.86 11 0.03 0.03 33.21 88/895
hours worked (3) twelfth 59.94 11 0.09 0.20 30.12 46/943 65.87 11 0.12 0.20 22.70 64/925 30.38 11 0.17 0.14 17.01 87/830
employment rate difference 78.19 11 -0.19 0.10 30.12 46/943 72.78 11 -0.18 0.10 22.70 64/925 16,12 11 -0.10 0.06 16.64 87/830
hours worked (4) first and twelfth 49.97 11 -0.37 0.20 12.59 46/943 46.33 11 0.36 0.20 10.42 64/925 33.73 11 0.20 0.15 8.79 86/825
employment rate difference 17.41 11 0.00 0.06 12.59 46/943 13.67 11 -0.01 0.06 10.42 64/925 22.13 11 -0.07 0.06 8.46 86/825

2 - IV: subsistence minimum wage
hours worked (1) leveis 45.05 12 -0.11 0.37 73.92 49/1012 32.75 12 -0.89 0.64 56.09 67/994 25.35 12 -0.02 0.61 34.82 89/900
employment rate 85.17 12 0.24 0.17 73.92 49/1012 59.13 12 -0.27 0.31 56.09 67/994 65.23 12 0.21 0.19 39.46 89/900
hours worked (2) first 26.04 12 1.25 0.53 3.68 49/1006 26.89 12 0.86 0.51 3.06 67/988 24.69 12 0.65 0.39 3.15 89/894
employment rate difference 33.19 12 0.45 0.14 3.68 49/1006 42.19 12 0.24 0.12 3.06 67/988 58.28 12 0.03 0.02 31.35 89/894
hours worked (3) twelfth 33.47 12 0.41 0.32 12.39 47/942 44.99 12 0.29 0.31 9.51 65/924 61.18 12 .0.18 0.24 8.76 88/829
employment rate difference 59.78 12 0.25 0.18 12.39 47/942 56.13 12 -0.03 0.16 9.51 65/924 47.80 12 0.24 0.09 7.77 88/829
hours worked (4) first and twelfth 70.91 12 1.18 0.49 2.03 47/936 68.80 12 0.95 0.52 1.75 65/918 69.93 12 0.03 0.27 3.63 87/824
employment rate difference 28.98 12 0.43 0.13 2.03 47/936 27.09 12 0.17 0.12 1.75 65/918 46.46 12 0.19 0.09 1.90 87/824

3 • IV: Interaction-free political Instruments
hours worked (1) levels 236.42 74 0.23 0.15 78.61 109/1015 234.23 74 0.20 0.15 74.37 127/985 156.26 74 0.11 0.14 41.47 148/832
employment rate 410.33 74 0.33 0.09 78.61 109/1015 413.11 74 0.27 0.09 74.37 127/985 124.18 74 -0.09 0.06 42.79 148/832
hours worked (2) first 80.70 74 0.26 0.31 7.01 108/1015 85.06 74 0.34 0.30 5.82 126/985 116.11 74 0.28 0.29 2.78 147/826
employment rate difference 80.59 74 0.11 0.09 7.01 108/1015 60.56 74 0.20 0.07 5.82 126/985 110.54 74 -0.01 0.03 44.39 148/826
hours worked (3) twelfth 149.96 74 0.30 0.20 9.43 108/944 141.42 74 0.31 0.20 7.82 126/920 143.40 74 0.34 0.15 9.54 146/761
employment rate difference 266.38 74 0.01 0.09 9.43 108/944 272.78 74 0.01 0.09 7.82 126/920 150.64 74 0.16 0.07 7.51 147/761
hours worked (4) first and twelfth 154.64 74 -0.08 0.33 5.04 108/944 160.98 74 -0.23 0.32 4.57 125/920 115.83 74 0.31 0.22 3.23 146/756
employment rate difference 107.38 74 0.16 0.08 5.04 108/944 94.45 74 0.19 0.08 4.57 125/920 110.95 74 0.23 0.08 3.24 146/756

4 - IV: Interaction-free whose correlation with spike was higher than 0.30
hours worked (1) levels 143.65 25 -0.07 0.18 129.24 63/1070 142.64 25 -0.11 0.18 97.95 81/1040 54.04 25 0.01 0.15 61.72 102/887
employment rate 254.32 25 0.37 0.12 129.24 63/1070 243.92 25 0.37 0.11 97.95 81/1040 40.19 25 -0.10 0.07 59.07 102/887
hours worked (2) first 24.59 25 0.45 0.50 3.61 63/1070 20.82 25 0.31 0,49 3.12 81/1040 40.21 25 0.27 0.43 2.68 102/881
employment rate difference 19.32 25 0.12 0.17 3.61 63/1070 13.30 25 0.08 0.13 3.12 81/1040 37.78 25 0.00 0.03 54.52 102/881
hours worked (3) twelfth 54.54 25 0.00 0.30 12.60 62/999 45.72 25 0.17 0.31 9.84 80/975 66.44 25 0.11 0.22 7.31 101/816
employment rate difference 158.56 25 -0.22 0.15 12.60 62/999 166.80 25 -0.28 0.15 9.84 80/975 56.35 25 0.06 0.09 6.95 101/816
hours worked (4) first and twelfth 30.51 25 1.23 0.51 1.08 62/999 33.60 25 0.97 0.52 1.07 80/975 43.35 25 0.53 0.33 2.89 100/811
employment rate difference 28.47 25 -0.28 0.15 1.08 62/999 28.46 25 -0.24 0.14 1.07 80/975 33.73 25 0.04 0.11 1.36 100/811

5 - IV: voting data Interacted with voting dummy and voting cycle
hours worked (1) levels 67.17 11 0.35 0.22 103.91 53/1080 69.95 11 0.00 0.23 74.54 71/1050 19.75 11 -0.20 0.23 40.59 92/897
employment rate 142.88 11 0.10 0.15 103.91 53/1080 165.52 11 -0.01 0.14 74.54 71/1050 20.83 11 -0.07 0.08 42.64 92/897
hours worked (2) first 2.66 11 1.06 0.66 3.80 53/1080 2.93 11 1.04 0.70 3.16 71/1050 9.59 11 0.52 0.55 2.61 92/891
employment rate difference 7.49 1.1 0.66 0.23 3.80 53/1080 4.53 11 0.39 0.21 3.16 71/1050 5.44 11 0.02 0.03 35.40 92/891
hours worked (3) twelfth 10.72 11 0.15 0.42 14.35 52/1009 13.87 11 -0.03 0.41 11.09 70/985 17.65 11 0.36 0.26 7.21 91/826
employment rate difference 110.20 11 0.02 0.25 14.35 52/1009 112.76 11 0.11 0.23 11.09 70/985 24.61 11 0.10 0.11 7.33 91/826
hours worked (4) first and twelfth 5.69 11 -0.60 0.81 1.30 52/1009 5.47 11 0.81 0.80 1.22 70/985 28.37 11 0.93 0.47 3.03 90/821
employment rate difference 5.91 11 0.76 0.17 1.30 52/1009 4.86 11 0.65 0.17 1.22 70/985 15.98 11 0.21 0.12 1.72 90/821

6 • IV: election data Interacted with election cycle and real minimum wage
hours worked (1) levels 118.08 17 0.38 0.31 93.50 51/1078 123.60 17 0.45 0.30 69.20 69/1048 42.53 17 0.08 0.23 39.55 90/895
employment rate 145.00 17 -0.02 0.12 93.50 51/1078 146.31 17 0.01 0.11 69.20 69/1048 34.35 17 0.01 0.07 40.78 90/895
hours worked (2) first 12.94 17 0.33 0.66 4.02 51/1078 14.48 17 0.32 0.68 3.19 69/1048 21.05 17 0.89 0.58 2.61 90/889
employment rate difference 8.80 17 -0.15 0.19 4.02 51/1078 7.92 17 -0.09 0.17 3.19 69/1048 26.67 17 0.03 0.03 34.11 90/889
hours worked (3) twelfth 27.48 17 0.68 0.48 12.42 50/1007 26.47 17 0.47 0.47 9.43 68/983 31.45 17 0.34 0.35 6.04 89/824
employment rate difference 94.84 17 -0.65 0.21 12.42 50/1007 103.54 17 -0.53 0.20 9.43 68/983 46.92 17 0.22 0.11 5.88 89/824
hours worked (4) first and twelfth 14.00 17 0.76 0.63 0.85 50/1007 13.50 17 0.33 0.66 0.91 68/983 16.91 17 0.57 0.55 2.89 88/819
employment rate difference 13.61 17 -0.07 0.19 0.85 50/1007 12.60 17 -0.06 0.18 0.91 68/983 14.86 17 -0.11 0.18 1.33 88/819

1) For full estimates see Table 27. To obtain the equivalent of a 10% increase In the minimum wage, multiply the estimates of spike by 0.3 
(see Section 3.2.3 and Tables 5 and 6).

2) The dependent variable Is average hours worked for the working population, average hours worked for those employed and employment rate. 
Hours and Job elasticities add to Total elasticity for the static but not for the dynamic model.

3) Column 1 shows the base specification with region and time fixed effects (and past Inflation); column 2 adds controls to the base specification; 
and column 3 adds controls and dynamics (24 lags of the Independent variable). Column 4 shows the long run coefficient associated
to the model In column 3. Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break 
dummies. Controls are population and Institutional factors (see Section 3.2).

4) Each column shows the spike coefficient and associated standard errors, Sargan test, Hausman test and
F test (step of the 2SLS). Degree of freedom for Sargan and F test are Indicated. Standard errors for Hausman test are Indicated.

5) Spike Is endogeneous. Panels 2-6 show Instrumented estimates using lags of spike and political variables as Instruments. Each panel has 
four rows: (1) within groups (levels), (2) first differences, (3) twefth differences, and (4) first and twelfth differences.



Table 28 SPECIFICATION TESTS FOR THE EMPLOYMENT MODELS
fixed effects

d e p e n d e n t
v a r ia b le

data filter
(1)

controls
S df 

(2)

dynam ics
df S df

(3)
1 - IV: lagged spike

hours worked (1) levels 51.68 11 0.27 0.17 181.27 48/1013 69.14 11 0.23 0.17 133.96 66/995 42.72 11 0.30 0.16 89.46 88/901
employment rate 69.06 11 0.08 0.08 181.27 48/1013 73.23 11 0.09 0.08 133.96 66/995 19.28 11 -0.02 0.05 83.71 88/901
hours worked (2) first 29.88 11 -0.24 0.23 8.99 48/1013 27,04 11 -0.16 0.23 7.91 66/995 24.99 11 -0.13 0.20 6.35 88/895
employment rate difference 18.20 11 0.02 0.07 8.99 48/1013 10.51 11 0.05 0.06 7.91 66/995 16.86 11 0.03 0.03 33.21 88/895
hours worked (3) twelfth 59.94 11 0.09 0.20 30.12 46/943 65.87 11 0.12 0.20 22.70 64/925 30.38 11 0.17 0.14 17.01 87/830
employment rate difference 78.19 11 -0.19 0.10 30.12 46/943 72.78 11 -0.18 0.10 22.70 64/925 16.12 11 -0.10 0.06 16.64 87/830
hours worked (4) first and twelfth 49.97 11 -0.37 0.20 12.59 46/943 46.33 11 0.36 0.20 10.42 64/925 33.73 11 0.20 0.15 8.79 86/825
employment rate difference 17.41 11 0.00 0.06 12.59 46/943 13.67 11 -0.01 0.06 10.42 64/925 22.13 11 -0.07 0.06 8.46 86/825

2 - IV: subsistence minimum wage
hours worked (1) levels 45.05 12 -0.11 0.37 73.92 49/1012 32.75 12 -0.89 0.64 56.09 67/994 25.35 12 -0.02 0.61 34.82 89/900
employment rate 85.17 12 0.24 0.17 73.92 49/1012 59.13 12 -0.27 0.31 56.09 67/994 65.23 12 0.21 0.19 39.46 89/900
hours worked (2) first 26.04 12 1.25 0.53 3.68 49/1006 26.89 12 0.86 0.51 3.06 67/988 24.69 x12 0.65 0.39 3.15 89/894
employment rate difference 33.19 12 0.45 0.14 ,  3.68 49/1006 42.19 12 0.24 0.12 3.06 67/988 58.28 12 0.03 0.02 31.35 89/894
hours worked (3) twelfth 33.47 12 0.41 0.32 12.39 47/942 44.99 12 0.29 0.31 9.51 65/924 61.18 12 0.18 0.24 8.76 88/829
employment rate difference 59.78 12 0.25 0.18 12.39 47/942 56.13 12 -0.03 0.16 9.51 65/924 47.80 12 0.24 0.09 7.77 88/829
hours worked (4) first and twelfth 70.91 12 1.18 0.49 2.03 47/936 68.80 12 0.95 0.52 1.75 65/918 69.93 12 0.03 0.27 3.63 87/824
employment rate difference 28.98 12 0.43 0.13 2.03 47/936 27.09 12 0.17 0.12 1.75 65/918 46.46 12 0.19 0.09 1.90 87/824

3 - IV: Interaction-free political Instruments
hours worked (1) levels 236.42 74 0.23 0.15 78.61 109/1015 234.23 74 0.20 0.15 74.37 127/985 156.26 74 0.11 0.14 41.47 148/832
employment rate 410.33 74 0.33 0.09 78.61 109/1015 413.11 74 0.27 0.09 74.37 127/985 124.18 74 -0.09 0.08 42.79 148/832
hours worked (2) first 80.70 74 0.26 0.31 7.01 108/1015 85.06 74 0.34 0.30 5.82 126/985 116.11 74 0.28 0.29 2.78 147/826
employment rate difference 80.59 74 0.11 0.09 7.01 108/1015 60.56 74 0.20 0.07 5.82 126/985 110.54 74 -0.01 0.03 44.39 148/826
hours worked (3) tweifth 149.96 74 0.30 0.20 9.43 108/944 141.42 74 0.31 0.20 7.82 126/920 143.40 74 0.34 0.15 9.54 146/761
employment rate difference 266.38 74 0.01 0.09 9.43 108/944 272.78 74 0.01 0.09 7.82 126/920 150.64 74 0.16 0.07 7.51 147/761
hours worked (4) first and twelfth 154.64 74 -0.08 0.33 5.04 108/944 160.98 74 -0.23 0.32 4.57 125/920 115.83 74 0.31 0.22 3.23 146/756
employment rate difference 107.38 74 0.16 0.08 5.04 108/944 94.45 74 0.19 0.08 4.57 125/920 110.95 74 0.23 0.08 3.24 146/756

4 - IV: Interaction-free whose correlation with spike was higher than 0.30
hours worked (1) levels 143.65 25 -0.07 0.18 129.24 63/1070 142.64 25 -0.11 0.18 97.95 81/1040 54.04 25 0.01 0.15 61.72 102/887
employment rate 254.32 25 0.37 0.12 129.24 63/1070 243.92 25 0.37 0.11 97.95 81/1040 40.19 25 -0.10 0.07 59.07 102/887
hours worked (2) first 24.59 25 0.45 0.50 3.61 63/1070 20.82 25 0.31 0.49 3,12 81/1040 40.21 25 0.27 0.43 2.68 102/881
employment rate difference ,19.32 25 0.12 0.17 3.61 63/1070 13.30 25 0.08 0.13 3.12 81/1040 37.78 25 0.00 0.03 54.52 102/881
hours worked (3) twelfth 54.54 25 0.00 0.30 12.60 62/999 45.72 25 0.17 0.31 9.84 80/975 66.44 25 0.11 0.22 7.31 101/816
employment rate difference 158.56 25 -0.22 0.15 12.60 62/999 166.80 25 -0.26 0.15 9.84 80/975 56.35 25 0.06 0.09 6.95 101/816
hours worked (4) first and tweifth 30.51 25 1.23 0.51 1.08 62/999 33.60 25 0.97 0.52 1.07 80/975 43.35 25 0.53 0.33 2.89 100/811
employment rate difference 28.47 25 -0.28 0.15 1.08 62/999 28.46 25 -0.24 0.14 1.07 80/975 33.73 25 0.04 0.11 1.36 100/811

5 - IV: voting data interacted with voting dummy and voting cycle
hours worked (1) levels 67.17 11 0.35 0.22 103.91 53/1080 69.95 11 0.00 0.23 74.54 71/1050 19.75 11 -0.20 0.23 40.59 92/897

employment rate 142.86 11 0.10 0.15 103.91 53/1080 165.52 11 -0.01 0.14 74.54 71/1050 20.83 11 -0.07 0.08 42.64 92/897
hours worked (2) first 2.66 11 1.08 0.66 3.80 53/1080 2.93 11 1.04 0.70 3.16 71/1050 9.59 11 0.52 0.55 2.61 92/891
employment rate difference 7.49 11 0.66 0.23 3.80 53/1080 4.53 11 0.39 0.21 3.16 71/1050 5.44 11 0.02 0.03 35.40 92/891
hours worked (3) twelfth 10.72 11 0.15 0.42 14.35 52/1009 13.87 11 -0.03 0.41 11.09 70/985 17.65 11 0.36 0.26 7.21 91/826
employment rate difference 110.20 11 0.02 0.25 14.35 52/1009 112.76 11 0.11 0.23 11.09 70/985 24.61 11 0.10 0.11 7.33 91/826
hours worked (4) first and twelfth 5.69 11 -0.60 0.81 1.30 52/1009 ■ 5.47 11 0.81 0.80 1.22 70/985 28.37 11 0.93 0.47 3.03 90/821
employment rate difference 5.91 11 0.76 0.17 1.30 52/1009 4.86 11 0.65 0.17 1.22 70/985 15.98 11 0.21 0.12 1.72 90/821

6 - IV; election data interacted with election cycle and real minimum wage
hours worked (1) levels 118.08 17 0.38 0.31 93.50 51/1078 123.60 17 0.45 0.30 69.20 69/1048 42.53 17 0.08 0.23 39.55 90/895

employment rate 145.00 17 -0.02 0.12 93.50 51/1078 146.31 17 0.01 0.11 69.20 69/1048 34.35 17 0.01 0.07 40.78 90/895
hours worked (2) first 12.94 17 0.33 0.66 4.02 51/1078 14.48 17 0.32 0.68 3.19 69/1048 21.05 17 0.89 0.58 2.61 90/889
employment rate difference 8.80 17 -0.15 0.19 4.02 51/1078 7.92 17 -0.09 0.17 3.19 69/1048 26.67 17 0.03 0.03 34.11 90/889
hours worked (3) twelfth 27.48 17 0.68 0.48 12.42 50/1007 26.47 17 0.47 0.47 9.43 68/983 31.45 17 0.34 0.35 6.04 89/824
employment rate difference 94.84 17 -0.65 0.21 12.42 50/1007 103.54 17 -0.53 0.20 9.43 68/983 46.92 17 0.22 0.11 5.88 89/824
hours worked (4) first and twelfth 14.00 17 0.76 0.63 0.85 50/1007 13.50 17 0.33 0.66 0.91 68/983 16.91 17 0.57 0.55 2.89 88/819
employment rate difference 13.61 17 -0.07 0.19 0.85 50/1007 12.60 17 -0.06 0.18 0.91 68/983 14.86 17 -0.11 0.18 1.33 88/819

1) For full estimates see Table 27. To obtain the equivalent of a 10% increase in the minimum wags, multiply the estimates of spike by 0.3 

(see Section 3.2.3 and Tables 5 and 6).
2) The dependent variable is average hours worked for the working population, average hours worked for those employed and employment rate. 

Hours and Job elasticities add to Total elasticity for the static but not for the dynamic model.
3) Column 1 shows the base specification with region and time fixed effects (and past inflation); column 2 adds controls to the base specification; 

and column 3 adds controls and dynamics (24 lags of the independent variable). Column 4 shows the long run coefficient associated
to the model in column 3. Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break 
dummies. Controls are population and institutional factors (see Section 3,2).

4) Each column shows the spike coefficient and associated standard errors, Sargan test, Hausman test and
F test (step of the 2SLS). Degree of freedom for Sargan and F test are indicated. Standard errors for Hausman test are indicated.

5) Spike is endogeneous. Panels 2-6 show instrumented estimates using lags of spike and political variables as instruments. Each panel has 
four rows: (1) within groups (levels), (2) first differences, (3) twefth differences, and (4) first and twelfth differences.



Table 29 - CORRELATIONS BETWEEN THE MINIMUM WAGE, SPIKE AND POLITICAL INSTRUMENTS - continues
TV----- spike real Ml instrument (vary across regions and over time) intuition
1 - POLITICIANS DATA

IV1 0.21 0.62 nb (out of 100) of most influential politicians In the country the more Influential the congressmen and the more pro-lncrease, the higher the mw
IV2 0.28 0.16 IV2 as a proportion of total Influential politicians In the sampled regions as above
IV3 0.01 0.38 measure of how worker-sympathetic congressmen are the higher the mark, the more pro-lncrease, the higher the mw
IV4 -0.56 -0.51 dummy; 1 If left wing, 0 otherwise for congressmen In IV3 (average) the more left wing, the higher the mw
IV5 0.16 0.04 dummy: 1 If university graduated, 0 othenwlse for congressman In IV3 (average) the more education, the bigger the support for a higher mw
IV6 -0.25 -0.54 nb of mandates for congressman In IV3 (average) the longer In power, the less favourable of a higher mw
IV7 -0.42 -0.35 IV3*IV4*IV5*IV6

II - VOTING DATA
IV8 -0.44 -0.59 nb of senator votes In favour of the mw Increase the more congressmen in favour of the Increase (as opposed to a bigger Increase), the lower the mw
IV9 -0.56 -0.48 nb of deputy votes In favour of the mw Increase as above

IV10 -0.20 -0.17 nb of senator votes against the mw Increase the more congressmen against the Increase (as opposed to an Increase), the lower the mw
IV11 -0.50 -0.49 nb of deputy votes against the mw Increase as above
IV12 -0.07 -0.05 nb of senators absent when the mw Increase was voted the more congressmen absent (the less pressure for a bigger Increase), the lower the mw
IV13 -0.13 -0.35 nb of deputys absent when the mw Increase was voted as above
IV14 -0.51 -0.60 IV8 as a proportion of total senator votes as above
IV15 -0.42 -0.36 IV9 as a proportion of total deputy votes as above
IV16 -0.20 -0.20 IV10 as a proportion of total senator votes as above
IV17 -0.47 -0.60 IV11 as a proportion of total deputy votes as above
IV18 -0.47 -0.49 dummy for senator vote: 3 non-secret, 1 secret, and 2 party oriented vote the more non-secret votes, the lower the mw (non-secret votes expose those against It)
IV19 -0.59 -0.60 dummy for deputy vote: 3 non-secret, 1 secret, and 2 party oriented vote as above
IV20 -0.38 -0.49 IV8*IV18
IV21 -0.54 -0.47 IV9*IV19
IV22 -0.19 -0.15 IV10*IV18
IV23 -0.49 -0.49 IV11*IV19
IV24 -0.07 -0.05 IV12*IV18
IV25 -0.12 -0.34 IV13*IV19
IV26 -0.44 -0.49 IV14*IV18
1V27 -0.20 -0.17 IV15*IV19
IV28 -0.44 -0.34 IV16*IV18
IV29 -0.46 -0.57 IV17*IV19
IV30 0.36 0.29 voting cycle (linear) the more often mw bills are voted, the higher the mw
IV31 0.37 0.27 voting cycle (squared root) as above
IV32 0.08 0.02 voting cycle (squared) as above
IV33 0.34 0.22 voting cycle (log) as above
IV34 0.08 0.02 voting cycle (exponential) as above
IV35 -0.25 -0.42 IV8*IV30
IV36 -0.40 -0.43 iV9*IV30
IV37 -0.17 -0.14 IV10*IV30
IV38 -0.31 -0.36 IV11*IV30
IV39 -0.30 -0.44 IV14*IV30
IV40 -0.34 -0.42 IV15*IV30
IV41 -0.18 -0.17 IV16*IV30 /
IV42 -0.28 -0.42 IV17*IV30
IV43 -0.29 -0.45 IV20*IV30
IV44 -0.40 -0.43 IV2riV30
IV45 -0.15 -0.11 IV22‘IV30
IV46 -0.31 -0.36 iV23*IV30
IV47 -0.34 -0.47 IV26*IV30
IV48 -0.33 -0.40 IV27*IV30
IV49 -0.16 -0.15 IV28*IV30
IV50 -0.28 -0.41 IV29*IV30



Table 29 - CORRELATIONS BETWEEN THE MINIMUM WAGE, SPIKE AND POLITICAL INSTRUMENTS - continues
IV spike real MV instrument (vary across regions and over time) intuition

IV51 -0.30 -0.34 nb of mw bills by congressman from the sampled regions the more mw bills, the lower is the mw
IV52 -0.11 -0.05 nb of mw bills by left wing congressman from the sampled regions as above
IV53 -0.31 -0.38 nb of mw increase bills by congressman from the sampled regions as above
IV54 -0.07 -0.02 IV52 as a proportion of IV51 as above
IV55 -0.29 -0.44 IV53 as a proportion of IV51 as above
IV56 0.06 0.14 dummy: 0 if bill not effective and 1 if effective (average) the more effective the bills, the (less eroded) higher the mw
IV57 -0.06 0.04 nb days mw bills took to be appreciated (sum) the longer to be appreciated, (the more pressure or the less bargaining power) the higher/lower the mw
IV58 0.00 0.11 nb days mw bills took to be appreciated (average) as above
IV59 -0.32 -0.39 IV51*IV56
IV60 -0.11 -0.08 IV51*IV57
IV61 -0.08 0.00 IV51*IV58
IV62 -0.15 -0.14 nb of congressman speechs regarding the mw the more the need for speechs, the lower is the mw
IV63 -0.14 -0.14 nb of left wing congressman speechs regarding the mw as above
IV64 -0.14 -0.15 nb of congressman speechs regarding a mw increase as above
IV65 -0.14 -0.12 nb of congressman speechs favourable to a mw increase as above
IV66 -0.10 .-0.09 nb of congressman speechs against a mw increase as above
IV67 -0.16 -0.16 IV62 as a proportion of speechs from the sampled regions as above
IV68 -0.17 -0.18 IV63 as a proportion of speechs from the sampled regions as above
IV69 -0.13 -0.13 IV64 as a proportion of speechs from the sampled regions as above
1V70 -0.08 -0.06 IV65 as a proportion of speechs from the sampled regions as above
IV71 -0.19 -0.23 nb of congressman in the mw comission the more (the need of) congressmen in the comission, the lower the mw
IV72 -0.25 -0.19 nb of left wing congressman in the mw comission as above
IV73 -0.12 -0.22 nb of right wing congressman in the mw comission as above
IV74 -0.20 -0.30 IV71 as a proportion of comission congressmen as above
IV75 0.10 -0.16 IV71 as a proportion of comission congressmen from the sampled regions as above
IV76 0.04 -0.08 IV72 as a proportion of comission congressmen from the sampled regions as above
IV77 0.10 -0.16 IV73 as a proportion of comission congressmen from the sampled regions as above

III - ELECTIONS DATA
IV78 -0.27 -0.35 national election cycle (linear) the closer the elections, the lower the mw increase
IV79 -0.03 -0.05 municipal election cycle (linear) as above
IV80 -0.22 -0.30 national election cycle (squared root) as above
IV81 -0.04 -0.02 municipal election cycle (squared root) as above
IV82 -0.31 -0.39 national election cycle (squared) as above
IV83 -0.20 -0.22 municipal election cycle (squared) as above
IV84 -0.15 -0.22 national election cycle (log) as above
IV85 -0.05 -0.01 municipal election cycle (log) as above
IV86 -0.03 -0.03 national election cycle (exponential) as above
IV87 -0.05 -0.08 municipal election cycle (exponential) as above
IV88 -0.38 -0.54 nb of left wing candidates to president elected the lower the mw, the more left wing congressmen elected
IV89 -0.64 -0.34 nb of left wing candidates to federal deputy elected as above
IV90 -0.34 -0.19 nb of left wing candidates to senator elected as above
IV91 -0.23 -0.25 nb of left wing candidates to governor elected as above
IV92 -0.49 -0.28 nb of left wing candidates to state deputy elected as above
IV93 -0.02 -0.07 nb of left wing candidates to capital mayor elected as above
IV94 -0.38 -0.54 proportion of left wing candidates to president elected the lower the mw, the more left wing congressmen elected
IV95 -0.60 -0.48 proportion of left wing candidates to federal deputy elected as above
IV96 -0.45 -0.46 proportion of left wing candidates to senator elected as above
IV97 -0.28 -0.28 proportion of left wing candidates to governor elected as above
IV98 -0.60 -0.48 proportion of left wing candidates to state deputy elected as above
IV99 -0.02 -0.07 proportion of left wing candidates to capital mayor elected as above



Table 29 - CORRELATIONS BETWEEN THE MINIMUM WAGE, SPIKE AND POLITICAL INSTRUMENTS - continued
IV spike real MV instrument (vary across regions and over time) intuition

IV100 -0.26 -0.25 nb of votes in left wing president candidates as above
IV101 -0.16 -0.11 nb of votes in left wing federal deputy candidates as above
IV102 -0.30 -0.12 nb of votes in left wing governor candidates as above
IV103 -0.15 -0.06 nb of votes in left wing estate deputy candidates as above <
IV104 -0.54 -0.69 proportion of votes in left wing president candidates as above
IV105 -0.63 -0.49 proportion of votes in left wing federal deputy candidates as above
IV106 -0.39 -0.30 proportion of votes in left wing gdvemor candidates as above
IV107 -0.61 -0.49 proportion of votes in left wing estate deputy candidates as above
IV108 -0.33 -0.46 IV78*IV98
IV109 -0.49 -0.37 IV79*IV98
IV110 -0.35 -0.23 IV80*IV98
IV111 -0.25 -0.29 IV81*IV98 -
IV112 -0.39 -0.34 IV82*IV94
IV113 -0.03 -0.11 IV83*IV99
IV114 -0.33 -0.46 IV84*IV98
IV115 -0.46 -0.45 IV85*IV98
IV116 -0.39 -0.48 IV86*IV98
IV117 -0.31 -0.31 IV87*IV98
IV118 -0.45 -0.46 IV88*IV98
IV119 -0.03 -0.11 IV89*IV99
IV120 -0.23 -0.26 IV90*IV98
IV121 -0.20 -0.08 IV91*IV98
IV122 -0.30 -0.19 IV92*IV98
IV123 -0.20 -0.09 IV93*IV98
IV124 -0.43 -0.55 IV94*IV98
IV125 -0.45 -0.46 IV95*IV98
IV126 -0.35 -0.34 IV96*IV98
IV127 -0.44 -0.46 IV97*IV98
IV128 -0.33 -0.45 IV108*rmw
IV129 -0.46 -0.22 IV109*rmw
IV130 -0.32 -0.16 IV110*rmw
IV131 -0.21 -0.22 IV111*rmw
IV132 -0.33 -0.16 IV112*rmw
IV133 -0.03 -0.24 IV113*rmw
IV134 -0.33 -0.45 IV114*nmw
IV135 -0.42 -0.30 IV115*rmw
IV136 -0.38 -0.39 IV116*rmw
IV137 -0.27 -0.24 IV117*rmw
IV138 -0.41 -0.30 IV118*rmw
IV139 -0.03 -0.24 IV119*rmw
IV140 -0.23 -0.24 IV120*rmw
IV141 -0.17 -0.06 IV121*rmw
IV142 -0.29 -0.13 IV122*rmw
IV143 -0.16 -0.05 IV123*rmw
IV144 -0.42 -0.50 IV124*rmw
IV145 -0.41 -0.29 IV125*mnw
IV146 -0.32 -0.24 IV126*rmw
IV147 -0.40 -0.29 IV127*rmw
source: 1V1-IV44 National Congress; IV45-IV49 DIAP 
1) instruments in bold are prior to interaction



Table 30 - EFFECT OF A 10% INCREASE IN THE MINIMUM WAGE ON EMPLOYMENT - Instrumented models
dependent
variable

data filter Interval
lower upper average St. deviation

total employment (1) levels -0.13 0.29 -0.02 0.11

hours worked -0.05 0.29 0.05 0.08

employment rate -0.16 0.02 -0.07 0.06

total employment (2) first -0.32 0.20 -0.02 0.17

hours worked difference -0.17 0.23 0.04 0.12

employment rate -0.21 0.02 -0.06 0.06

total employment (3) twelfth -0.10 0.23 0.09 0.10

hours worked difference -0.05 0.15 0.06 0.05

employment rate -0.07 0.22 0.03 0.08

total employment (4) first and -0.23 0.29 0.05 0.17

hours worked twelfth -0.18 0.49 0.10 0.20
employment rate difference -0.25 0.06 -0.05 0.08
1) Estimates across variables and models. For full estim ates see  Tables 27 and 28.
2) Because a 10% Increase in the nominal minimum wage Increases spike by 0.3 percentage points, all estim ates were multiplied by 0.3 

(see Section 3.2.3 and Tables 5 and 6).
3) The dependent variable is average hours worked for the working population, average hours worked for those employed and 

employment rate. Hours and Job elasticities add to Total elasticity for the static but not for the dynamic model.
4) Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies. Controls are population 

and institutional factors (see Section 3.2).



ïable 31 - ESTIMATES OF THE COEFFICIENT OF THE MINIMUM WAGE VARIABLES ON PRICES MODELS
nodels static

s h o r t  run  
(1)

s e
dynamic RHS
s h o r t  ru n  s e  
(2)

dynamic RHS and LHS
lo n g  ru n  s h o r t  ru n  s e  lo n g  run  

(3)

Static
s h o r t  ru n  
(1)

s e
dynamic RHS
s h o r t  ru n  s e  
(2)

dynamic RHS and LHS
o n g r u n  s h o r t  ru n  s e  lo n g  ru n  

(3)

|A)Y=f(L)
WHoc
labour D e m a n d

1 - FRACTION

0.132 0.021 
0.504 0 .048 0.531 0.051 0.656 0.173 0 .0 25 0.333

VI - PERCENTAGE

0.594 0 .0 90  
1.300 0.156 1.255 0.146 2.666 0.318 0.066 2.008

iabour M ark e t E q u ilib riu m 0.471 0.047 0.519 0.050 0.640 0.167 0.024 0.323 1.250 0.148 1.224 0.141 2.619 0.307 0.066 2.030
Aggregate S u p p ly 0.249 0.038 0.457 0.049 0.606 0.156 0.022 0.325 0.837 0.126 0.865 0.124 2.599 0.304 0.061 2.014
General E q uilibrium 0.233 0.039 0.458 0.048 0.505 0.155 0.022 0.269 0.758 0.123 0.762 0.119 2.453 0.310 0.062 2.068
Imperfect C o m p e titio n 0.450 0.050 0.506 0.052 0.653 0.169 0.025 0.338 1.177 0.155 1.136 0.145 2.645 0.321 0.067 2.009
B)Y=f(L,K)
.abour D e m a n d 0.380 . 0.037 0.438 0.037 0.609 0.172 0.024 0.267 1.001 0.120 0.967 0.114 2.201 0.311 0.065 2.272
.abour M arke t E q u ilib riu m 0.348 0.037 0.361 0.035 0.583 0.166 0.023 0.261 0.953 0.118 0.928 0.113 2.163 0.298 0.064 2.286
Aggregate S u p p ly 0.188 0.029 0.375 0.035 0.547 0.153 0.020 0.235 0.707 0.101 0.701 0.099 2.109 0.268 0.055 2.316
General E quilibrium 0.188 0.029 0.382 0.035 0.475 0.151 0.020 0.204 0.657 0.101 0.667 0.098 2.027 0.263 0.057 2.467
Imperfect C o m p e titio n 0.336 0.038 0.423 0.037 0.608 0.169 0.023 0.268 0.923 0.120 0.904 0.115 2.191 0.316 0.066 2.266

|A)Y=f(L)
(\dHoc
labour D em an d

II - FRACTION REAL

0.045 0 .025  
0.396 0 .0 49  0.370 0.057 0.355 0.149 0.037 0.074

VII - TOUGHNESS

0.031 0.009  
0.077 0.021 0.091 0.022 0.490 0.010 0.008 0.554

labour M arket E q u ilib riu m 0.379 0.052 0.349 0.060 0.337 0.152 0.037 0.053 0.064 0.018 0.080 0.019 0.422 0.006 0.008 0.587
Aggregate S u p p ly 0.186 0.053 0.197 0.068 0.269 0.107 0.033 0.121 0.034 0.016 0.087 0.020 0.603 0.006 0.008 0.512
General E quilibrium 0.146 0.046 0.155 0.055 0.273 0.103 0.031 0.177 0.022 0.016 0.089 0.021 0.664 0.007 0.008 0.436
Imperfect C o m p e titio n 0.351 0.050 0.326 0.059 0.331 0.146 0.037 0.063 0.051 0.018 0.073 0.019 0.515 0.008 0.008 0.577
(B)Y=f(L,K) 
labour D em an d 0.204 0.042 0.204 0.050 0.388 0.148 0.035 0.109 0.041 0.013 0.040 0.016 0.484 0.008 0.008 0.618
labour M arket E q u ilib rium 0.188 0.044 0.184 0.052 0.371 0.152 0.035 0.087 0.029 0.012 0.030 0.016 0.554 0.004 0.008 0.644
Aggregate S u p p ly 0.066 0.035 0.107 0.041 0.353 0.094 0.029 0.140 0.012 0.010 0.033 0.015 0.392 0.003 0.008 0.555
General Equilibrium 0.039 0.036 0.082 0.041 0.317 0.092 0.028 0.170 0.010 0.011 0.039 0.016 0.380 0.003 0.008 0.511
Imperfect C o m p e titio n 0.176 0.044 0.178 0.051 0.374 0.144 0.035 0.103 0.023 0.012 0.028 0.015 0,414 0.006 0.008 0.640

[A)Y=f(D
Ad Hoc
.abour D em an d

III - SPIKE AND BELOW 

0.149 0.041
0.345 0 .0 9 0  0.432 0 .0 6 5 0.929 0.030 0.031 0.562

VIII - TOUGHNESS 50

0.027 0 .0 08  
0.067 0.019 0.074 0.020 0.388 0.010 0.008 0.496

.abour M arket E q u ilib rium 0.250 0.074 0.359 0.073 0.506 0.010 0.029 0.662 0.056 0.016 0.065 0.018 0.323 0.007 0.007 0.526
Aggregate S u p p ly 0.166 0.071 0.401 0.083 1.132 0.011 0.029 0.505 ■ 0.031 0.015 0.071 0.019 0.490 0.006 0.007 0.476
General Equilibrium 0.097 0.068 0.347 0.078 1.121 0.016 0.030 0.103 0.020 0.015 0.074 0.020 0.553 0.007 0.007 0.438
mperfect C o m p e titio n 0.198 0.076 0.331 0.075 0.901 0.023 0.030 0.816 0.044 0.016 0.060 0.018 0.414 0.008 0.007 0.515
B)Y=f(L,K) 
.abour D em an d 0.200 0.055 0.248 0.059 1.002 0.024 0.030 0.031 0.011 0.024 0.015 0.271 0.007 0.007 0.608
.abour M arket E qu ilib rium 0.120 0.051 0.189 0.058 1.237 0.022 0.029 0.872 0.021 0.011 0.015 0.015 0.289 0.003 0.007 0.627
Aggregate S u pp ly 0.073 0.047 0.207 0.059 1.001 0.010 0.029 0.961 0.007 0.010 0.018 0.015 0.253 0.003 0.007 0.530
General Equilibrium 0.068 0.049 0.196 0.057 0.796 0.016 0.029 0.677 0.006 0.010 0.024 0.015 0.141 0.003 0.007 0.531
mperfect C o m p e titio n 0.098 0.051 0.183 0.057 1.033 0.020 0.030 0.567 0.016 0.011 0.014 0.015 0.248 0.005 0.007 0.629

(A)Y=f(L)
Ad Hoc
Labour D em an d

IV-SPIKE

0.491 0.120 
1.044 0.213 1.852 0.248 8.420 0.231 0.096 3.664

IX - TOUGHNESS 25

0.031 0.011 
0.058 0 .0 2 3  0.077 0.025 0.388 0.011 0.010 0.649

Labour M arket E q u iiib rium 0.846 0.198 1.704 0.237 7.701 0.197 0.097 3.016 0.045 0.020 0.064 0.023 0.313 0.007 0.010 0.663
Aggregate S u p p ly 0.874 0.215 1.866 0.268 7.879 0.211 0.098 3.692 0.032 0.021 0.085 0.026 0.302 0.005 0.010 0.643
General Equilibrium 0.836 0.213 1.883 0.270 10.225 0.233 0.101 3.664 0.020 0.020 0.077 0.025 0.332 0.007 0.010 0.562
Imperfect C o m p e titio n 0.811 0.198 1.668 0.237 7.832 0.203 0.096 3.353 0.035 0.021 0.061 0.023 0.395 0.010 0.010 0.696
(B)Y=f(L,K) 
Labour D em an d 0.449 0.167 1.112 0.205 6.978 0.208 0.095 4.327 0.029 0.014 0.026 0.018 0.444 0.008 0.010 0.674
Labour M arket E qu ilib rium 0.287 0.165 0.996 0.206 6.435 0.173 0.097 3.674 0.017 0.013 0.015 0.018 0.468 0.003 0.009 0.681
Aggregate S u p p ly 0.270 0.168 1.026 0.210 6.589 0.218 0.097 3.641 0.009 0.013 0.026 0.019 0.409 0.002 0.009 0.601
General Equilibrium 0.299 0.169 1.054 0.212 7.920 0.234 0.100 3.810 0.008 0.014 0.026 0.019 0.333 0.003 0.009 0.692
Imperfect C o m p etitio n 0.282 0.166 1.006 0.206 6.587 0.183 0.096 4.112 0.013 0.014 0.016 0.018 0.438 0.006 0.010 0.627

(A)Y=f(L)
Ad Hoc
Labour D em an d

V-MULTIPLES

0.211 0.040 
0.319 0.081 0.657 0.089 2.967 0.129 0.037 2.075

X-TOUGHNESS 10

0.038 0.013 
0.077 0 .0 2 5  0.121 0.026 0.335 0.007 0.010 0.559

Labour M arket E q uilibrium 0.333 0.080 0.658 0.087 3.018 0.133 0.037 2.124 0.065 0 .023 0.112 0.024 0.246 0.004 0.010 0.561
Aggregate S u pp ly 0.328 0.088 0.712 0.096 3.216 0.136 0.037 2.154 0.046 0.024 0.121 0.026 0.421 0.004 0.010 0.551
General Equilibrium 0.324 0.091 0.663 0.097 3.483 0.146 0.039 2 .2 2 2 0.037 0.024 0.112 0.026 0.393 0.006 0.010 0.484
Imperfect C o m p etitio n 0.337 0.083 0.684 0.092 3.003 0.136 0.037 2.115 0.054 0.024 0.106 0.025 0.308 0.008 0.010 0.607
(B)Y=f(L,K) 
Labour D em an d 0.231 0.059 0.457 0.063 2.385 0.124 0.036 2.030 0.045 0.016 0.069 0.018 0.213 0.006 0.010 0.639
Labour M arket E qu ilib rium 0.242 0.058 0.469 0.064 2.451 0.128 0.037 2.075 0.033 0.015 0.062 0.018 0.260 0.003 0.010 0.641
Aggregate S u pp ly 0.238 0.060 0.481 0.065 2.502 0.131 0.035 2.052 0.022 0.015 0.065 0.018 0.192 0.002 0.010 0.603
General Equilibrium 0.211 0.061 0.428 0.065 2.698 0.136 0.037 2.354 0.021 0.016 0.065 0.018 0.138 0.003 0.010 0.606
Imperfect C o m petitio n 0.244 0.060 0.488 0.065 2.451 0.129 0.037 2.071 0.030 0.018 0.060 0.018 0.229 0.007 0.010 0.687

2) Control variables depend on the theoretical equation (see Sections 5.1 and 5.2). For each production function, five theoretical equations motivate the estimation of labour demand, labour market equilibrium, 
aggregate supply, general equilibrium and imperfect competition.

3) Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies (see Section 3.2).
4) Panels A-B present estimates for two different production functions: as a function of labour and as a function of labour and capital.
5) Column 1 shows short run coefficient estimates for static models, columns 2 and 3 show short and long run coefficient estimates allowing respectively for RHS, and RHS and LHS dynamics.
5) To obtain the equivalent of a 10% increase in the minimum wage, multiply the estimates of fraction by 3.7, of fraction real by 1.4, of spike and below by 1.8, of spike by 0.3,

of multiples by 0.4, and of percentage by 0.5 (see Section 3.2.3 and Tables 5 and 6).



Table 32 - EFFECT OF A 10% INCREASE IN THE MINIMUM WAGE ON PRICES
models shor run long run

interval Interval
lower upper average st. deviation lower upper average St. deviation

A . ALL MINIMUM WAGE VARIABLES
Ad Hoc 0.06 0.49 0.28 0.10
Labour Demand 0.04 1.96 0.39 0.37 0.81 6.74 2.69 2.07
Labour Market Equilibrium 0.02 1.92 0.33 0.33 0.74 6.81 2.67 2.13

Aggregate Supply 0.02 1.69 0.28 0.32 0.82 6.43 2.60 1.99

General Equilibrium 0.03 1.70 0.27 0.31 0.76 \  6.92 2.49 2.01
Imperfect Competition 0.04 1.87 0.32 0.34 0.83 6.96 2.74 2.13

B - DEGREE OF IMPACT MINIMUM WAGE VARIABLES
Ad Hoc 0.06 0.49 0.23 0.16
Labour Demand 0.04 1.96 0.48 0.50 0.10 2.53 1.23 0.65
Labour Market Equilibrium 0.02 1.92 0.44 0.46 0.07 2.37 1.19 0.64
Aggregate Supply 0.02 1.69 0.35 0.37 0.17 2.36 1.19 0.61
General Equilibrium 0.03 1.70 0.33 0.37 0.19 3.07 1.16 0.69
Imperfect Competition 0.04 1.87 0.43 0.46 0.09 2.42 1.25 0.65

1) Estimates across variables and models. For full estimates see  Table 18.
2) To obtain the equivalent of a 10% increase in the minimum wage, the estimates of fraction were multiplied by 3.7, of fraction 

real by 1.4, of spike and below by 1.8, of spike by 0.3, of multiples by 0.4, and of percentage by 0.5 (see Section 4.3).
3) A 10% increase in the minimum wage increases prices by up to 7% (upper end) across models and variables.
4) The dependent variable is the difference of logs of prices. The shoch variables are as in 1) above.
5) Control variables depend on the theoretical equation (see Sections 6.1 and 6.2). For each production function, 

five theoretical equations motivate the estimation of labour demand, labour market equilibrium, aggregate supply, 
general equilibrium and imperfect competition.

6) Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies.
7) Panels A-B present estimates for two different production functions: as a function of labour and as a function 

of labour and capital.



Table 32 - EFFECT OF A 10% INCREASE IN THE MINIMUM WAGE ON PRICES
models shor run long run

Interval Interval
lower upper average st. deviation iower upper average St. deviation

A > ALL MINIMUM WAGE VARIABLES
Ad Hoc 0.06 0.49 0.28 0.10
Labour Demand 0.04 1.96 0.39 0.37 0.81 6.74 2.69 2.07
Labour Market Equilibrium 0.02 1.92 0.33 0.33 0.74 6.81 2.67 2.13
Aggregate Supply 0.02 1.69 0.28 0.32 0.82 6.43 2.60 1.99
General Equilibrium 0.03 1.70 0.27 0.31 0.76 6.92 2.49 2.01
Imperfect Competition 0.04 1.87 0.32 0.34 0.83 6.96 2.74 2.13

B - DEGREE OF IMPACT MINIMUM WAGE VARIABLES
Ad Hoc 0.06 0.49 0.23 0.16
Labour Demand 0.04 1.96 0.48 0.50 0.10 2.53 1.23 0.65
Labour Market Equilibrium 0.02 1.92 0.44 0.46 0.07 2.37 1.19 0.64
Aggregate Supply 0.02 1.69 0.35 0.37 0.17 2.36 1.19 0.61
General Equilibrium 0.03 1.70 0.33 0.37 0.19 3.07 1.16 0.69
Imperfect Competition 0.04 1.87 0.43 0.46 0.09 2.42 1.25 0.65
1) Estimates across variables and models. For fuil estimates see  Table 18.
2) To obtain the equivalent of a 10% increase in the minimum wage, the estimates of fraction were muitiplied by 3.7, of fraction 

real by 1.4, of spike and below by 1.8, of spike by 0.3, of multiples by 0.4, and of percentage by 0.5 (see Section 4.3).
3) A 10% increase in the minimum wage increases prices by up to 7% (upper end) across models and variables.
4) The dependent variable is the difference of logs of prices. The shoch variables are as in 1) above.
5) Controi variables depend on the theoretical equation (see Sections 6.1 and 6.2). For each production function, 

five theoretical equations motivate the estimation of iabour demand, labour market equilibrium, aggregate supply, 
general equilibrium and imperfect competition.

6) Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies.
7) Panels A-B present estimates for two different production functions: as a function of iabour and as a function 

of iabour and capital.



Table 33 - EFFECT OF A 10% INCREASE IN THE MINIMUM WAGE ON PRICES - Instrumented
models uninstrumented instrumented

short run s. errors long run short run s. errors long run

(1) (2)
(A) Y=f(L)

Labour Demand 0.56 0.074 2.53 1.14 0.683 4.14
Labour Market Equilibrium 0.51 0.071 2.31 1.06 0.713 3.75
A ggregate Supply 0.56 0.080 2.36 1.44 0.872 5.01
General Equilibrium 0.56 0.081 3.07 0.71 0.710 2.81
Imperfect Competition 0.50 0.071 2.35 1.07 0.668 3.90

(B) Y=f(L,K)
Labour Demand 0.33 0.061 2.09 1.17 0.567 4.68
Labour Market Equilibrium 0.30 0.062 1.93 0.98 0.585 3.86
A ggregate Supply 0.31 0.063 1.98 1.43 0.694 5.53
General Equilibrium 0.32 0.064 2.38 0.96 0.557 4.17
Imperfect Competition 0.30 0.062 1.98 1.06 0.557 4.25

2) Control variables depend on the theoretical equation (see Sections 5.1 and 5.2). For each production function, 
five theoretical equations motivate the estimation of labour demand, labour market equilibrium, aggregate supply, 
general equilibrium and imperfect competition.

3} Panels A-B present estimates for two different production functions: as a function of labour and as a function of labour and capital.
4) Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies (see Section 3.2).
6) To obtain the equivalent of a 10% increase in the minimum wage, the estimates of spike were multiplied by 0.3 (see Section 5.6 and Tables 5 and 9).



Table 34 - EFFECT OF A 10% INCREASE IN THE MINIMUM WAGE ON PRICES - Pernambuco and Sac Paulo
models full sample PE (poor region) SP (rich region)

short run s. errors long run 

(1)
short run s. errors long run short run s. errors long run

(2) (3)
(A) Y=f(L)

Labour Demand 0.56 0.07 2.53 0.93 0.074 2.53 0.37 0.050 1.68
Labour Market Equilibrium 0.51 0.07 2.31 0.85 0.071 2.31 0.34 0.047 1.54
Aggregate Supply 0.56 0.08 2.36 0.93 0.080 2.36 0.37 0.054 1.58
General Equilibrium 0.56 0.08 3.07 0.94 0.081 3.07 0.38 0.054 2.04
Imperfect Competition 0.50 0.07 2.35 0.83 0.071 2.35 0.33 0.047 1.57

(B) Y=f(L,K)
Labour Demand 0.33 0.08 2.09 0.56 0.081 2.09 0 .2 2 0.041 1.40
Labour Market Equilibrium 0.30 0.08 1.93 0.50 0.082 1.93 0 .2 0 0.041 1.29
Aggregate Supply 0.31 0.08 1.98 0.51 0.083 1.98 0 .21 0.042 1.32
General Equilibrium 0.32 0.08 2.38 0.53 0.084 2.38 0.21 0.042 1.58
Imperfect Competition 0.30 0.08 1.98 0.50 0.082 1.98 0 .2 0 0.041 1.32
1) For full estimates see Table 31. To obtain the equivalent of a 10% increase in the minimum wage, the estimates 

for PE (SP) a poor (rich) region of spike were multiplied by 0.5 (0.2) (see Section 5.4 and Tables 5 and 9).
2) The dependent variable is the difference of logs of prices. The shoch variable is the spike.
3) Control variables depend on the theoretical equation (see Sections 5.1 and 5.2). For each production function, 

five theoretical equations motivate the estimation of labour demand, labour market equilibrium, aggregate supply, 
general equilibrium and imperfect competition.

4) Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies (see Section 3.2).
5) Panels A-B present estimates for two different production functions: as a function of labour and as a function 

of labour and capital.



Table 35 - EFFECT OF A 10% INCREASE IN THE MINIMUM WAGE ON PRICES - high and low inflatk
models full sample high Inflation low inflation

short run s, errors long run short run s. errors long run short run s. errors long run

(1) (2) (3)
(A) Y=f(L)

Labour Demand 0.56 0.07 2.53 0.58 0.08 3.33 0.03 0.02 0.43
Labour Market Equilibrium 0.51 0.07 2.31 0.53 0.08 3.12 0.03 0.02 0.42
Aggregate Supply 0.56 0.08 2.36 0.56 0.09 3.17 0.03 0.02 0.40
General Equilibrium 0.56 0.08 3.07 0.62 0.11 4.17 0.03 0.02 0.25
Imperfect Competition 0.50 0.07 2.35 0.52 0.08 3.18 0.03 0.02 0.42

(B) Y=f(L,K)
Labour Demand 0.33 0.08 2.09 0.38 0.07 3.13 0.03 0.02 0.44
Labour Market Equilibrium 0.30 0.06 1.93 0.36 0.07 2.98 0.03 0.02 0.44
Aggregate Supply 0.31 0.06 1.98 0.35 0.07 2.98 0.03 0.02 0.39
General Equilibrium 0.32 0.06 2.38 0.32 0.08 3.43 0.03 0.02 0.17
Imperfect Competition 0.30 0.06 1.98 0.36 0.07 3.01 0.03 0.02 0.44
1) The dependent variable is the difference of logs of prices. The shoch variable is the spike.
2) Control variables depend on the theoretical equation (see Sections 5.1 and 5.2). For each production function, 

five theoretical equations motivate the estimation of labour demand, labour market equilibrium, aggregate supply, 
general equilibrium and imperfect competition.

3) Panels A-B present estimates for two different production functions: as a function of labour and as a function of labour and capital.
4) Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies (see Section 3.2).
6) To obtain the equivalent of a 10% increase in the minimum wage, the estimates of spike were multiplied by 0.3 (see Section 5.6 and Tables 5 and 9).



Table 36 - EFFECT OF A 10% INCREASE IN THE MINIMUM WAGE ON PRICES - low, medium and high Income
models medium income low income high income

short run s. errors long run short run s. errors long run short run s. errors long run

(1) (2) (3)
(A) Y=f(L)

Labour Demand 0.56 0.074 2.53 0.46 0.116 2.87 0.53 0.073 2.34
Labour Market Equilibrium 0.51 0.071 2.31 0.42 0.111 2.53 0.49 0.070 2.12
Aggregate Supply 0.56 0.080 2.36 0.40 0.114 2.46 0.54 0.079 2.18
General Equilibrium 0.56 0.081 3.07 0.41 0.118 2.91 0.55 0.080 2.88
Imperfect Competition 0.50 0.071 2.35 0.42 0.113 2.63 0.48 0.070 2.16

(B) Y=f(L,K)
Labour Demand 0.33 0.061 2.09 0.34 0.111 2.64 0.31 0.060 1.90
Labour Market Equilibrium 0.30 0.062 1.93 0.31 0.110 2.33 0.28 0.060 1.74
Aggregate Supply 0.31 0.063 1.98 0.31 0.111 2.23 0.29 0.062 1.78
General Equilibrium 0.32 0.064 2.38 0.30 0.110 2.56 0.30 0.062 2.19
Imperfect Competition 0.30 0.062 1.98 0.31 0.109 2.42 0.28 0.060 1.78
1 ) The dependent variable is the difference of logs of prices. The shoch variable is the spike.
2) Control variables depend on the theoretical equation (see Sections 5.1 and 5.2). For each production function, 

five theoretical equations motivate the estimation of labour demand, labour market equilibrium, aggregate supply, 
general equilibrium and imperfect competition.

3) Panels A-B present estimates for two different production functions: as a function of labour and as a function of labour and capital.
4) Time effects are modelled with year, seasonal-month, stabilization and 1988 structural break dummies (see Section 3.2).
5) Column 1 shows estimates using medium income price consumer index (INPC) and columns 2 and 3 using alternative low and 

high income consumer price indexes.
6) To obtain the equivalent of a 10% increase in the minimum wage, the estimates of spike were multiplied by 0.3 (see Section 5.6 and Tables 5 and 9).
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S A O  P A U L O  J a n u a r y  t o  D e c e m b e r  1 9 9 2

OCTOBER DECEMBER

G rap h  1 9  - LOG REAL E A R N IN G S  K E R N E L  D IS T R IB U T IO N S

s T a T



P E R N A M B U C O  J a n u a r y  t o  D e c e m b e r  1 9 8 4

JANUARY FEBRUARY

AUGUST

SEPTEMBER OCTOBER DECEMBER

G rap h  2 0  - LOG REAL E A R N IN G S  K E R N E L  D IS T R IB U T IO N S

s T a



S A O  P A U L O  J a n u a r y  to  D e c e m b e r  1 9 8 4

JANUARY

ü±

SEPTEMBER OCTOBER NOVEMBER DECEMBER

G rap h  21 - LOG REAL E A R N IN G S  K E R N E L  D IS T R IB U T IO N S



P E R N A M B U C O  A N D  S A O  P A U L O  1 9 8 2  to  2 0 0 0
PE correlation with real MW 0.93 -|~ SP correlation with real MW 0.41 PE correlation with real MW 0.76 +  SP correlation with real MW 0.44

Jan 82 Feb 86 Jun 87 Jan 8SMar 90 Aug 93ul 94 Jan 0

G r a p h  2 2 . a  -  L O G  R E A L  H O U R L Y  W A G E * d 7 sT R IB U T IO N  2 5 th  P E R C E N T IL E

- 070203

Jan 82 Feb 86 Jun 87 Jan 89S^ar 90 Aug 93ul 94

G r a p h  2 2 . b  - L O G  R E A L  H O U R L Y  W A G E  D IS T R IB U T IO N  M E A N
PE correlation with real MW 0.81 SP correlation with real MW 0.52 PE correlation with real MW 0.74 -f* SP correlation with real MW 0.35

Jan 82 Feb 86 Jun 87 Jan 8^4ar 90 Aug 93ul 94

G r a p h  2 2 . c  -  L O G  R E A L  H O U R L Y  W A G E  D IS T R IB U T IO N  M E D IA N G r a p h  2 2 . d  -  L O G  R E A L  H O U R L Y  W A G E * d Îs T R IB U T IO N  7 5 th  P E R C E N T IL E

G rap h  2 2  -  MINIMUM W A G E  A N D  W A G E  D IST R IB U T IO N  P E R C E N T I L E S



P E R N A M B U C O  A N D  S A O  P A U L O  1 9 8 2  to  2 0 0 0
PE correlation with real MW 0.47 SP correlation with real MW-0.02

Feb 86 Jun 87 Jan 8SMar 90 Aug 93ul 94

G r a p h  2 3 . a  -  L O G  R E A L  H O U R L Y  M IN IM U M  W A G E
Jan 82 Feb 86 Jun 87 Jan 8SMar 90 Aug 93ul 94

G ra p h  2 3 . b  -  5 0 /1 0  L O G  R E A L  H O U R L ^ W A G E  P E R C E N T IL E  R A T IO
PE correlation with real MW 0.36 -|~ SP correlation with real MW-O 05 PE correlation with real MW-O.09 SP correlation with real MW-0.05

Jan 82 Feb 86 Jun 87 Jan 8SMar 90 Aug 93ul 94

G r a p h  2 3 . c  -  9 0 / 1 0  L O G  R E A L  H O U R L Y  W A G E  P E R C E N T IL E  R A T IO
Jan 82 Feb 86 Jun 87 Jan 8SMar 90 Aug 93UI 94

G r a p h  2 3 .d  -  9 0 / 5 0  L O G  R E A L  H O U R L Y  W A G E  P E R C E N T IL E  R A T IO

G rap h  2 3  - W A G E  D ISTRIBUTIO N P E R C E N T IL E  R A T IO S

s T a T a



P E R N A M B U C O  A N D  S A O  P A U L O  1 9 8 2  to  2 0 0 0

Feb 86 Jun 87 Jan 8SMar 90 Aug 93ul 94

G r a p h  2 4 . a  - L O G  R E A L  H O U R L Y  M IN IM U M  W A G E

PE con'elation with real MW 0.32 +  SP correlation with real MW 0.41

PE correlation with real MW 0.42 +  SP correlation with real MW 0.28

Jan 82 Feb 86 Jun 87 Jan 89Mar 90 Aug 9JLtl 94 Jan OO

G ra p h  2 4 . b  - L O G  T O T A L  H O U R S  W O R K E D *IN  T H E  W O R K IN G  P O P U L A T IO N
PE correlation with real MW-0.01 +  SP correlation with real MW 0.37

I 82 Feb 86 Jun 87 Jan 8€Mar 90 Aug 93ul 94

G r a p h  2 4 . c  -  L O G  H O U R S  W O R K E D  B Y  T H O S E  W O R K IN G
Feb 86 Jun 87 Jan 8SMar 90 Aug 9AjI 94

G r a p h  2 4 . d  -  L O G  E M P L O Y M E N T  R A T E

G rap h  2 4  - MINIMUM W A G E . H O U R S  W O R K E D  A N D  E M P L O Y M E N T  RATE

s T a T



FORMAL AND INFORMAL SECTORS 1982 to 2000
• FORMAL oorr with real MW 0.78 -f- INFORMAL oorr with real MW -0.01 FORMAL Gorr with real MW 0.81 -|- INFORMAL corr with real MW 0.13

Aug 93ul 94

G r a p h  2 5 . a  -  L O G  R E A L  H O U R L Y  W A G E ^ d Ts T R IB U T IO N  2 5 th  P E R C E N T IL E
Jan 82 Feb 86 Jun 87 Jan 8SMar 90 Aug 93ul 94

G ra p h  2 5 . b  -  L O G  R E A L  H O U R L Y  W A G E  D IS T R IB U T IO N  M E A N
FORMAL corr with real MW 0.77 +  INFORMAL corr with real MW 0.25 FORMAL corr with real MW 0.74 -f- INFORMAL corr with real MW 0.35

Jan 82 Feb 86 Jun 87 Jan 8SMar 90 Aug 93ul 94 Jan 0

G r a p h  2 5 . c  -  L O G  R E A L  H O U R L Y  W A G E  D IS T R IB U T IO N  5 0 th  P E R C E N T IL E
Jan 82 Feb 86 Jun 87 Jan 8SMar 90 Aug 9AjI 94 Jan 0

G ra p h  2 5 . d -  L O G  R E A L  H O U R L Y  W A G e ' d Ts T R IB U T IO N  7 5 th  P E R C E N T IL E

G rap h  2 5  - MINIMUM W A G E  A N D  W A G E  DIST R IB U T IO N  P E R C E N T I L E S



F O R M A L  S E C T O R  J a n u a r y  to  D e c e m b e r  1 9 9 2

SEPTEMBER NOVEMBER DECEMBER

G raph 2 6  - DISTRIBUTION O F  LOG REAL E A R N IN G S



I N F O R M A L  S E C T O R  J a n u a r y  to  D e c e m b e r  1 9 9 2

NOVEMBER

G raph 2 7  - DISTRIBUTION O F LOG REAL E A R N IN G S



FORMAL SECTOR January to December 1992
January ^Fabruary February -j-March

JANUARY FEBRUARY MARCH
-|-Auguat

FORMAL
August -j-Saptambar

AUGUST

+ -

SEPTEMBER OCTOBER

G rap h  2 8  - LOG REAL E A R N IN G S  K E R N E L  D IS T R IB U T IO N S

T a T



I N F O R M A L  S E C T O R  J a n u a r y  t o  D e c e m b e r  1 9 9 2

SEPTEMBER NOVEMBER

AUGUST

DECEMBER

G raph  2 9  - LOG REAL E A R N IN G S  K E R N E L  D IS T R IB U T IO N S

s T a T



F O R M A L  A N D  I N F O R M A L  S E C T O R S  1 9 8 2  to  2 0 0 0
FORMAL corr with real MW-0.38 INFORMAL corr with real MW 0.57

Feb 86 Jun 87 Jan 8SMar 90 Aug 93ul 94

G r a p h  3 0 . a  -  L O G  R E A L  H O U R L Y  M IN IM U M  W A G E
Jan 82 Feb 86 Jun 87 Jan 8SMar 90 Aug 93ul 94

G ra p h  3 0 . b -  5 0 / 1 0  L O G  R E A L  H O U R L Y  W A G E  P E R C E N T IL E  R A T IO
FORMAL corr with real MW-0.09 +  INFORMAL corr with real MW 0.45 FORMAL corr with real MW 0.27 INFORMAL corr with real MW 0.18

Jan 82 Fab 86 Jun 87 Jan  89Mar 90 Aug 93ul 94

G r a p h  3 0 . c  -  9 0 / 1 0  L O G  R E A L  H O U R L Y  W A G E  P E R C E N T IL E  R A T IO
Jan 82 Fab 86 Jun 87 Jan 83Vlar 90 Aug 93ul 94

G r a p h  3 0 . d -  9 0 / 5 0  L O G  R E A L  H O U R L Y  W A G E  P E R C E N T IL E  R A T IO

G rap h  3 0  - W A G E  DISTRIBUTIO N P E R C E N T IL E  R A T IO S



F O R M A L  A N D  I N F O R M A L  S E C T O R S  1 9 8 2  to  2 0 0 0

Feb 86 Jun 87 Jan 8SMar 90 Aug 93ul 94

G r a p h  3 1  .a  -  L O G  R E A L  H O U R L Y  M INIM UM  W A G E

FORMAL corr with real MW 0.54 -|- INFORMAL corr with real MW -0.56

G ra p h  31  .b  -  L O G  T O T A L  H O U R S  W O R K E D *IN  T H E  W O R K IN G  P O P U L A T IO N
FORMAL corr with real MW 0.07 +  INFORMAL corr with real MW 0.38 FORMAL corr with real MW 0.54 4" INFORMAL corr with real MW -0.63

I 82 Feb 86 Jun 87 Jan  8SMar 90 Aug 93ul 94

G r a p h  31  c  -  L O G  H O U R S  W O R K E D  B Y  T H O S E  W O R K IN G
Feb 86 Jun 87 Jan 8SMar 90 Aug 9JLil 94

G r a p h  3 1  d  -  L O G  E M P L O Y M E N T  R A T E

G raph 31 - MINIMUM W A G E , H O U R S  W O R K E D  A N D  E M P L O Y M E N T  RATE

s T a T a



PRIVATE AND PUBLIC SECTORS 1982 to 2000
PRIVATE corr with roai 0.78 +  PUBLIC corr with real MW 0.65 PRIVATE corr with real MW 0.73 -j- PUBLIC corr with real MW 0.61

Aug 93ul 94

G r a p h  3 2 . a  - L O G  R E A L  H O U R L Y  W A G E ^ Î S T R I B U T I O N  2 5 th  P E R C E N T IL E
Jan 82 Feb 66 Jun 87 Jan 89S^ar 90 Aug 93ul 94

G r a p h  3 2 . b -  L O G  R E A L  H O U R L Y  W A G E  D IS T R IB U T IO N  M E A N
PRIVATE corr with real MW 0.74 -h PUBLIC corr with real MW 0.54 PRIVATE corr with real MW 0.74 +  PUBLIC corr with real MW 0.35

Jan 82 Feb 86 Jun 87 Jan  8SMar 90 Aug 93ul 94 Jan G

G r a p h  3 2 . c  -  L O G  R E A L  H O U R L Y  W A G e IdTs T R IB U T IO N  SOth P E R C E N T IL E
Jan 82 Feb 86 Jun 87 Jan 85Mar 90 Aug 93ul 94 Jan 0

G r a p h  3 2 . d  -  L O G  R E A L  H O U R L Y  W A G e "d * S T R IB U T IO N  7 5 th  P E R C E N T IL E

G raph  3 2  - MINIMUM W A G E  A N D  W A G E  D IST R IB U T IO N  P E R C E N T IL E S



P R I V A T E  S E C T O R  J a n u a r y  to  D e c e m b e r  1 9 9 2

JANUARY FEBRUARY

SBS72 3 0339S

AUGUST

SEPTEMBER OCTOBER NOVEMBER DECEMBER

G raph 3 3  - DISTRIBUTION O F LOG REAL E A R N IN G S



P U B L I C  S E C T O R  J a n u a r y  to  D e c e m b e r  1 9 9 2

FEBRUARY

SEPTEMBER NOVEMBER DECEMBER

G raph 3 4  - DISTRIBUTION O F LOG REAL E A R N IN G S



P R I V A T E  S E C T O R  J a n u a r y  to  D e c e m b e r  1 9 9 2

JANUARY

SEPTEMBER OCTOBER NOVEMBER DECEMBER

G rap h  3 5  - LOG REAL E A R N IN G S  K E R N E L  D IS T R IB U T IO N S



P U B L I C  S E C T O R  J a n u a r y  t o  D e c e m b e r  1 9 9 2
4-M-»

JANUARY

DECEMBERNOVEMBERSEPTEMBER

G rap h  3 6  - LOG REAL E A R N I N G S  K E R N E L  D IS T R IB U T IO N S

s T a T



P R I V A T E  A N D  P U B L I C  S E C T O R S  1 9 8 2  to  2 0 0 0
PRIVATE corr with real MW 0.34 -j- PUBLIC corr with real MW -0.35

Feb 86 Jun 87 Jan 8SMar 90 Aug 93ul 94

G r a p h  3 7 . a  - L O G  R E A L  H O U R L Y  M IN IM U M  W A G E
Jan 82 Feb 86 Jun 87 Jan 89\^ar 90 Aug 93ul 94

G ra p h  3 7 . b  - 5 0 / 1 0  L O G  R E A L  H O U R L Y *W A G E  P E R C E N T IL E  R A T IO
PRIVATE corr with real MW 0.33 +  PUBLIC corr with real MW-0.10 PRIVATE corr with real MW 0.28 +  PUBLIC corr with real MW 0.21

Jan 82 Feb 86 Jun 87 Jan  89Mar 90 Aug 93ul 94

G r a p h  3 7 . c  -  9 0 / 1 0  L O G  R E A L  H O U R L Y  W A G E  P E R C E N T IL E  R A T IO
Jan 82 Feb 86 Jun 87 Jan 8^/lar 90 Aug 9AjI 94

G r a p h  3 7 .d  -  9 0 / 5 0  L O G  R E A L  H O U R L ^ W A G E  P E R C E N T IL E  R A T IO

G rap h  3 7  - W A G E  DISTRIBUTIO N P E R C E N T IL E  R A T IO S

s T a T a



P R I V A T E  A N D  P U B L I C  S E C T O R S  1 9 8 2  to  2 0 0 0

Feb 8€ Jun 87 Jan SSMar 90 Aug 93ul 94

G r a p h  3 8 . a  - L O G  R E A L  H O U R L Y  M IN IM U M  W A G E

PRIVATE corr with real MW 0.35 ' with real MW -0.09

Jan 82 Feb 88 Jun 87 Jan 8SMar 90 Aug 93ul 94 Jan OG

G ra p h  3 8 . b - L O G  T O T A L  H O U R S  W O R K E D ^IN  T H E  W O R K IN G  P O P U L A T IO N
PRIVATE corr with real MW 0.31 PUBLIC corr with real MW-0,13 PRIVATE corr with real MW 0.19 -f- PUBLIC corr with real MW -0.01

I 82 Feb 86 Jun 87 Jan 8SMar 90 Aug 93ul 94

G r a p h  3 8 . c  -  L O G  H O U R S  W O R K E D  B Y  T H O S E  W O R K IN G
Feb 86 Jun 87 Jan 89\^ar 90 Aug 93ul 94

G ra p h  3 8 . d  -  L O G  E M P L O Y M E N T  R A T E

G rap h  3 8  - MINIMUM W A G E . H O U R S  W O R K E D  A N D  E M P L O Y M E N T  RATE

S T S



W A G E  E F F E C T
C> with controls without controls

O with controls

percentiles
G r a p h  3 9 .a  -  M W  IN L E V E L S

without controls

percentiles
G ra p h  3 9 .c  -  F R A C T IO N

O with controls without controls

percentiles

O with controls

G ra p h  3 9 . b - M W  IN D IF F E R E N C E S
without controls

percentiles
G ra p h  3 9 .d -  F R A C T IO N  R E A L

estimates from Table 4
G rap h  3 9  - E F F E C T  O F  A  10%  I N C R E A S E  IN T H E  MW  O N  W A G E S  - c o n t i n u e s

s T a



W A G E  E F F E C T
O with controls without controls

percentiles
G r a p h  3 9 . e  - S P IK E

O with controls without controls

percentiles
G ra p h  3 9 .g  -  S P IK E  A N D  B E L O W

O with controls without controls

0— 6— ©— ©— e -

“ I  I  I  I  I  I  I  I  I  I
5 10 15 20 25 30 35 40 45 50

percentiles
G ra p h  3 9 . f -  M U L T IP L E S

O with controls without controls

P E R C IE N T A G EG ra p h  3 9 . h -  P E R C E N T A G E3 9 h

estimates from Table 4
G rap h  3 9  - E F F E C T  O F  A  10%  I N C R E A S E  IN T H E  M W  O N  W A G E S  - c o n t in u e d

a  T a



W A G E  E F F E C T  - P E R N A M B U C O  A N D  S A Q  P A U L O

+  SP

Graph 40 b - FRACTION REAL 

+  SP

Graph 40.d - MULTIPLES

-j-SP

Graph 40 f -  PERCENTAGE

estimates from Table 4
G raph 4 0  - E F F E C T  O F  A  10%  I N C R E A S E  IN TH E MINIMUM W A G E  O N  W A G E S



WAGE EFFECT - HIGH AND LOW INFLATION
- htgh Inflation -{- low Inflation high inflation

low Inflation

Graph A ^  .d - MULTIPLES

high Inflation

Graph 41 c  - SPIKE

-|-low Inflation

estimates from Tables 11 and 12
G rap h  41  - E F F E C T  O F  A  10%  I N C R E A S E  IN T H E  MINIMUM W A G E  O N  W A G E S



W A G E  E F F E C T  - F O R M A L  A N D  I N F O R M A L  S E C T O R S

Graph 42.d - MULTIPLES

Graph 42 c  - SPIKE

Graph 42 .f- PERCENTAGE

estimates from Tables 14 and 15
G raph 4 2  - E F F E C T  O F  A  10%  I N C R E A S E  IN TH E MINIMUM W A G E  O N  W A G E S



W A G E  E F F E C T  - P R I V A T E  A N D  P U B L I C  S E C T O R S

io  t s

Gr«ph 43 d - MULTIPLES

Graph 43 c - SPIKE

estimates from Tables 17 and 18
G raph 4 3  - E F F E C T  O F  A  10%  I N C R E A S E  IN TH E MINIMUM W A G E  O N  W A G E S

s T a T a



E M P L O Y M E N T  E F F E C T
h o u r s  a n d  j o b  e f f e c t s

EZ3 employment rate

- fixed effects 2 - controls
Graph 44 b -1ST DIFFERENCES

O  employment rat«

3 - dynamics

1 - fixed effects 2 - controls
Graph 44 c - 12TH DIFFERENCE

3 - dynamics 1 - fixed effects 2 - controls 3 - dynamics
Graph 44.d -1ST AND 1 2TH DIFFERENCE

MINIMUM WAGE estimates - from Table 19 panel I
G raph 4 4  - E F F E C T  O F A  10% IN C R E A S E  IN THE MINIMUM W A G E  O N  E M PL O Y M E N T



E M P L O Y M E N T  E F F E C T
h o u r s  a n d  j o b  e f f e c t s

□  employment rate E3 employmen

1 - fixed effects 2 - controls
Graph 45.a - LEVELS

3 - dynamics

□  employment rate

1 - fixed effects 2 - controls
Graph 45 b - 1ST DIFFERENCE

□  employment rate

3 - dynamics

- fixed effects 2 - controls
Graph 45.c - 1 2TH DIFFERENCE

3 - dynamics - fixed effects 2 - controls 3 - dynamics
Graph 45.d - 1ST AND 1 2TH DIFFERENCE

FRACTION estimates - from Table 19 panel II
G raph 4 5  - E F F E C T  O F  A  10%  IN C R E A S E  IN THE MINIMUM W A G E  O N  E M PL O Y M E N T

s T a T



E M P L O Y M E N T  E F F E C T
h o u r s  a n d  j o b  e f f e c t s

Q  employment rate CD employment rate

1 - fixed effects 2 - controls
Graph 46 a - SPIKE levels

CD employment i

3 - dynamics

1 - fixed effects 2 - controls
Graph 46.c - SPIKE 12th difference

- fixed effects 2 - controls
Graph 46.b - SPIKE 1st difference

ES employment rate

3 - dynamics

1 - fixed effects 2 - controls 3 - dynamics
Graph 46.d - SPIKE 1st and 12th difference

SPIKE estimates - from Table 19 panel V
G raph 4 6  - E F F E C T  O F  A  10%  IN C R E A S E  IN THE MINIMUM W A G E  O N  E M PL O Y M E N T

s T a T a



E M P L O Y M E N T  E F F E C T
h o u r s  a n d  j o b  e f f e c t s

□  employment rate

V  -  ' ' y :

1 - fixed effects 2 - controls
Graph 47 a - LEVELS

[.W1 employment i

3 - dynamics

1

Graph 47.c - 12TH DIFFERENCES
3 - dynamics

O  employment rate

- fixed effects 2 - controls
Graph 47 b - 1ST DIFFERENCES

OH employment rat*

3 - dynamics

- fixed effects 2 • controls 3 - dynamics
Graph 47.d -1ST AND 1 2TH DIFFERENCES

TOUGHNESS estimates - from Table 19 panel VIII
G raph 4 7  - E F F E C T  O F  A  10%  IN C R E A S E  IN THE MINIMUM W A G E  O N  E M PL O Y M E N T



E M P L O Y M E N T  E F F E C T  - P E R N A M B U C O  A N D  S A O  P A U L O
h o u r s  a n d  j o b  e f f e c t s

- fixed effects 2 - controls
Graph 48 a - HOURS EFFECT

3 - dynamics - fixed effects 2 - controls
Graph 48 b - EMPLOYMENT EFFECT

3 - dynamics

estimates from Table 21 column 3 row 2
Graph 4 8  - E F F E C T  O F A 10%  IN C R E A S E  IN THE MINIMUM W A G E  O N E M P L O Y M E N T

T T



E M P L O Y M E N T  E F F E C T  - HIGH A N D  L O W  IN FL ATION
h o u r s  a n d  j o b  e f f e c t s

I high inflation ligh inflation □  low inflation

- fixed effects 2 - controls
Graph 49.a - HOURS EFFECT

3 - dynamics 1 - fixed effects 2 - controls
Graph 49 b - EMPLOYMENT EFFECT

3 - dynamics

e s t i m a t e s  f rom  T a b l e  2 4  c o l u m n  3  ro w  2
Graph 4 9  - E F F E C T  OF A  10% I N C R E A S E  IN THE MINIMUM W A G E  O N M P L O Y M E N T

s  T a  T



E M P L O Y M E N T  E F F E C T  - F O R M A L  A N D  I N F O R M A L  S E C T O R S
h o u r s  a n d  jo b  e f f e c t s

3 - controls
Graph 50 a - HOURS EFFECT

2 - fi + ft 3 - controls A - T2 lags
Graph 50 b - EMPLOYMENT AND UNEMPLOYMENT EFFECT

e s t i m a t e s  f r om  T a b l e  2 5  c o l u m n  3  ro w  2
Graph 5 0  - E F F E C T  O F  A 10% I N C R E A S E  IN THE MINIMUM W A G E  O N  E M P L O Y M E N T

T



E M P L O Y M E N T  E F F E C T  - P R I V A T E  A N D  P U B L I C  S E C T O R S
h o u r s  a n d  j o b  e f f e c t s

2 - fi ♦ ft 3 - controls
Graph 51 a - HOURS EFFECT

2 - fl ♦ ft 3 controls 4 - 1 2  lags
Graph 51 b - EMPLOYMENT AND UNEMPLOYMENT EFFECT

e s t i m a t e s  fr om T a b l e  2 6  c o l u m n  3  ro w  2
Graph 51 - E F F E C T  OF A  10% I N C R E A S E  IN THE MINIMUM W A G O N  E M P L O Y M E N T

s T a T a



P R I C E  E F F E C T
s h o r t  a n d  l o n g  run e f f e c t s

I SRIower □  SRupper

JZL
A- FRACTION C- SPIKE AND BELOW E- MULTIPLES G- TOUGHNESS I- TOUGHNESS 25

B- FRACTION REAL D- SPIKE F- PERCENTAGE H- TOUGHNESS 50 J- TOUGHNESS
Graph 52.a - SHORT RUN EFFECT

 ̂A- FRACTION C- SPIKE AND BELOW E- MULTIPLES G- TOUGHNESS I- TOUGHNESS 25
B- FRACTION REAL D- SPIKE F- PERCENTAGE H- TOUGHNESS 50 J- TOUGHNESS

Graph 52 b - LONG RUN EFFECT

e s t i m a t e s  fr om T a b l e  3 2
Graph 5 2  - E F F E C T  O F  A  10% I N C R E A S E  IN THE MINIMUM W A G E  O N  P R I C E S

T



P R I C E  E F F E C T  - P E R N A M B U C O  A N D  S A O  P A U L O
s h o r t  a n d  l o n g  run e f f e c t s

Graph 53 a - SHORT RUN EFFECT

1 7 /

Graph 53.b - LONG RUN EFFECT
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