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RESUMO 

Esta tese detalha a interconexão entre o ambiente do mercado de trabalho e a política de 

financiamento das firmas. A recente literatura teórica e empírica sugere que um fator 

fundamental de produção, como o insumo trabalho, é uma fricção relevante às firmas 

impactando suas decisões de emissão de dívida e gerenciamento de caixa. Desta feita, eu estudo 

duas formatações específicas e particulares referentes ao tema: uma, delineando os efeitos de 

um choque de oferta no mercado de trabalho americano após os eventos do 11 de Setembro de 

2001 e os impactos na alavancagem financeira de empresas de manufatura;  enquanto a segunda 

discorre como o fim do imposto sindical obrigatório no Brasil – após a reforma trabalhista de 

2017 – afetou a reserva de caixa (cash holdings) das empresas. Em ambos ensaios que compõem 

esta tese, eu demonstro que o principal canal de transmissão da configuração do mercado de 

trabalho na combinação de recursos internos e externos da firma é o canal de alavancagem 

operacional-financeira.   

No Ensaio 1, eu mostro que mudanças de alavancagem operacional após 2001 resultaram em 

redução do endividamento nas firmas localizadas em estados americanos onde a razão do 

número de voluntários perante a população economicamente ativa é menor. Ademais, firmas 

com maior rigidez de custos diminuíram sua alavancagem financeira de forma a reduzir o risco 

de dificuldades financeiras através do gerenciamento de corte de custos. Para empresas de 

menor custo, o impacto na alavancagem financeira é positivo. Em suma, esses resultados 

evidenciam o dilema entre alavancagem operacional e financeira, e como elas são substitutas 

entre si. 

No Ensaio 2, a redução da rigidez no mercado de trabalho após a passagem da lei de reforma 

trabalhista no Brasil impactou a reserva de caixa das firmas, através da diminuição do efeito da 

alavancagem operacional. Isto permitiu às empresas a adoção de políticas financeiras menos 

conservadoras, reduzindo seus níveis de caixa. Além disso, é evidenciado que as despesas 

administrativas – que são consideradas mais rígidas – se tornam mais sensíveis a um choque 

em vendas após a reforma, indicando que o principal canal de transmissão é o dilema da 

alavancagem operacional-financeira. 

Palavras-chave: estrutura de capital, alavancagem financeira, reservas de caixa, alavancagem 

operacional, restrição financeira, mercado de trabalho. 

 

 



 
 

 

ABSTRACT 

This dissertation investigates the interconnectedness of the labor market environment and 

firms’ financial policies. The recent theoretical and empirical literature shows that as a 

fundamental factor of production labor is a relevant friction to firms, impacting their decisions 

over debt issuance and cash management. Therefore, I study two specific and particular settings 

regarding this topic: one delineating the effects of a supply-side shock to the American labor 

market after the events of September 11th and its effects over manufacturing firms’ financial 

leverage; while the second explores how the end of the compulsory union tax in Brazil – after 

the labor law reform in 2017 – has affected firms’ cash holdings. In both essays that comprise 

this dissertation, I show that the operating-financial leverage channel is the main mechanism 

that transmits these labor market outcomes to the firms’ mix of external and internal funds. 

In Essay 1, I show that changes in operating leverage after 2001 resulted in a debt decrease to 

firms located within states that had a smaller share of volunteering personnel to the working-

age population numbers.  In addition, firms with higher cost rigidity have reduced their financial 

leverage ratios to avoid financial distress risk through the management of cost savings. For 

lower-cost firms, the impact on financial leverage is positive. In sum, I provide evidence of the 

conundrum between operating and financial leverage, and how they work as substitutes. 

In Essay 2, the reduction of labor rigidity after the enactment of the labor law reform in Brazil 

impacted firms’ cash holdings by dampening operating leverage effects. This setting allowed 

firms to undertake less conservative financial policies by decreasing their cash holdings. 

Further, I find evidence that selling, general & administrative (SG&A) costs – which are 

deemed ‘stickier’ – become less sensitive to a shock in sales after the reform, suggesting that 

the operating-financial leverage channel is indeed the main instrument.  

Keywords: capital structure, financial leverage, cash holdings, operating leverage, financial 

constraints, local labor market  
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 Introduction 
 

How does the labor market landscape affect the firm decision over its financial 

policies? Over the past years, a growing literature has focused on this interconnectedness, 

exploring subtleties that may not be self-evident at first glance. More recently, Heil (2018) 

organized a review that lists empirical and theoretical developments on how finance can 

affect labor outcomes through employment/unemployment, wages, income, inequality, 

and labor mobility. The economics fields that have explored these themes are varied, 

ranging from macroeconomics to the most granular – firm- and individual-level analysis, 

providing research topics that cover how mergers and acquisitions/takeovers; corporate 

restructuring; firm labor contracting; payout policy; shareholder protection; banking 

(de)regulation; institutional changes; employment regulation and technological 

innovations all have an impact to the labor landscape1. It is worth noting that the direction 

of the driver is not exclusive from finance to labor, but also the other way around. 

Pagano and Volpin (2008) document that the intersection among these disciplines was 

overlooked by economists, by drawing distinct lines between the labor and finance 

(sub)fields. However, once such thought boundaries are surpassed, labor and financial 

markets have a considerable connection with each other. By distinguishing that labor is 

an important factor of production to firms, its role in a corporate structure is salient – 

which in turn has collateral effects over financial and managerial policies. This 

interdependence is the realm where financial markets and the real economy meet.  

The Modern Finance Theory (MFT) posits that in the absence of frictions, firms 

decision over how to balance their capital structure is irrelevant (Modigliani and Miller, 

1958). However, recent empirical studies show that labor frictions are borne out of 

union’s bargaining power (Matsa, 2010; Klasa, Maxwell and Órtiz-Molina, 2009; Chen, 

Kacperczyk and Órtiz-Molina, 2010; Agrawal and Matsa 2013;) and changes to the 

workforce landscape (Simintzi, Vig and Volpin, 2015; Serfling, 2016; Dessaint, Golubov 

and Volpin, 2017), evidencing the first-order importance of labor market outcomes of 

how firms manage their financial policies. Schmalz (2015) argues that there are two well-

defined loci of interactions between labor and corporate finance. One is the ex-ante 

 
1 For the sake of space, I omit theoretical and empirical references that discuss these listed topics. Please 

consult Pagano and Volpin (2008) and Heil (2018) for a complete and thorough assessment of references. 



10 

 

 

bargaining, where firms respond with higher leverage and lower cash to unionization; 

while the second, the ex-post financial flexibility motive, posits that an increase to risk 

(whether it is operating or fundamental) from rigid inputs such as labor, leads to more 

precautionary motives for hoarding cash and less leverage. Although it may appear as 

conflicting at first, both can coexist (Schmalz, 2015). The point is, which one shows its 

dominance over the other to the average firm. 

Providing further evidence of the link between corporate financial policies and labor, 

this dissertation focuses on a different mechanism regarding firm capital structure: the 

operating-financial leverage channel. While the sensitivity of sales to operating leverage 

has already been discussed by Mandelker and Rhee (1984), more recent empirical studies 

exploit the operating-financial leverage channel (e.g. Kuzmina, 2018; Kahl, Lunn and 

Nilsson, 2019; Chen, Harford and Kamara, 2019 – to name a few). I add to the literature 

by providing evidence of this trade-off on a labor and finance environment under two 

specific settings: the American and the Brazilian case.  

In Essay 1, I delineate the effects of a supply-side shock to the American labor market 

after the events of September 11th and its impact on manufacturing firms’ financial 

leverage. I show that changes to operating leverage after 2001 resulted in a decrease in 

leverage for firms located within states that had a smaller share of volunteering personnel 

to the working-age population numbers. Also, the degree of operating leverage is 

fundamental to account for this effect. That is, firms with a higher cost rigidity decreased 

their leverage ratios, to avoid distress risk, through the management of cost savings. For 

lower-cost firms, the impact on financial leverage is positive. In sum, these provide 

evidence of the trade-off between operating and financial leverage, and how they work 

as substitutes. In this Essay, I use COMPUSTAT manufacturing firms’, Bureau of Labor 

Statistics, Current Population Survey, and Department of Defense state-level data – from 

1999 to 2003. The methodology employed comes from the quasi-experiment literature 

such as difference-in-differences, difference-in-difference-differences, and propensity 

score matching techniques. In order to control any potential sources of unobserved 

invariant heterogeneity, I use a set of fixed effects in the regressions. 

In Essay 2, I shed light on how the end of the compulsory union tax in Brazil – after 

the labor law reform in 2017 – has affected firms’ cash holdings. I show that the reduction 

of labor rigidity after the enactment of the bill impacted firms’ cash holdings by muting 
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operating leverage effects. This setting allowed firms to undertake less conservative 

financial policies by decreasing their cash cushions. Further, it is indicated that selling, 

general & administrative (SG&A) costs – which are deemed ‘stickier’ – become less 

sensitive to a shock in sales after the reform, providing evidence of the operating-financial 

leverage mechanism as well. I use Brazilian firms’ quarterly level data from the S&P 

Capital IQ database in this Essay, and the methodology employed also comes from the 

natural experiment literature. In such, I use as the baseline framework (and throughout 

the paper) a difference-in-differences approach. As a robustness test, I also provide a 

propensity score matching estimation. As usual, the typically fixed effects are also 

employed to circumvent unobserved heterogeneity. The time-frame is from the 1st quarter 

of 2017 to the 3rd quarter of 2018. 

The significance of both studies is twofold, having a policy and a managerial 

implication. The objective of this research is to give subsidy for labor market discussions 

and their impacts on the economic setting, specifically firm financing decisions. 
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 Labor is the superior of capital: evidence from a supply-side shock 

to labor markets. 

 
ABSTRACT 

In this paper, I show that an increase in armed forces personnel impacted firms’ operating 

leverage, which in turn lead to an adjustment of their capital structure. Firms located in 

states in the first two quartiles of the enlisted personnel to the working-age population 

after 2001 diminished their leverage ratios. I also show that this effect is heterogeneous 

to the degree of the cost structure and unionization, consistent with the idea of operating-

financial leverage trade-off.  

1. Introduction 

 

‘Labor is prior to, and independent of, capital. Capital is only the fruit of labor, 

and could never have existed if labor had not first existed. Labor is the superior 

of capital, and deserves much the higher consideration.’ – Abraham Lincoln 

Capital structure studies are pervasive in financial economics since the seminal works 

of Modigliani and Miller (1958, 1963).  In a frictionless world, labor input is not relevant 

to firms when the investment is independent of the financing mix. However, recent 

evidence points to the role of labor market equilibrium and its underlying costs as relevant 

real-world friction to firms, imposing a strategic decision, regarding the choice of the 

optimal capital structure (e.g. Matsa 2010; Chen, Kacperczyk and Órtiz-Molina 2010; 

Agrawal and Matsa 2013; Simintzi, Vig and Volpin, 2015; Serfling, 2016; Matsa 2018). 

In this paper, I investigate a different setting affecting firms’ labor adjustment costs, 

specifically an exogenous supply-side shock in labor markets. After the terrorist attacks 

on September 11th of 2001, anecdotal evidence shows that Armed Forces enlistment 

surged2. I show how manufacturing firms changed their capital structure in response to 

the number of total Department of Defense (DoD, henceforth) to the 20-44 working-age 

population. In the absence of economic downturns, the decrease of the available 

workforce – maintaining the number of jobs fixed – implies in a more challenging labor 

landscape. Thus, when labor supply is reduced, workers’ wage demands, premiums, and 

benefits impose rigidities on firms’ operating structure (Matsa, 2018). By issuing debt, 

firms decrease the union’s power and its potential holdout when negotiating wage claims 

(Matsa, 2010). However, the 2001 period is marked by recession, layoff spells (BLS, 

 
2 See “The Afghanistan war has gone on so long that people born after 9/11 can now enlist” – The 

Washington Post, September 12th, 2018. 
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2002), and trade policy changes (Pierce and Schott, 2016) which impacted the American 

manufacturing sector considerably. Using a difference-in-difference-in-differences 

(DDD) framework, I empirically find that the increase of enlisted personnel is responsible 

for a decrease in firms’ operating leverage for high-cost firms. More specifically, since 

local competition over job opportunities dwindle, firms have decreased pressure over 

their cost structure – implying in more flexibility.  

Evidence shows that firms engage in a trade-off between operating and financial 

leverage (Rubinstein, 1973; Lev, 1974; Mandelker and Rhee, 1984). Simintzi, Vig and 

Volpin (2015), find that a less dynamic labor environment is negatively related to an 

increase in financial leverage, which is crowd out by operating leverage. Likewise, 

reduction in financial debt by an increased labor adjustment costs is also evidenced by 

Serfling (2016), through states’ adoption of wrongful discharge laws, employment 

becomes more rigid affecting directly firing costs. Thus, in a setting where labor 

adjustment cost is decreased, the natural outcome would be increased financial leverage 

values for the average firm. Nevertheless, during economic turmoil, the benefit of cost 

savings (i.e. reducing operating costs) and diminishing financial distress risk is increased. 

That is, default is increasing in bad probability states of the world (Begenau and Salomao, 

2018).  Also, mitigating employee exposure to unemployment is considered by firms 

(Agrawal and Matsa, 2013) – indicating that labor frictions lead to the adoption of 

moderate financial policies. 

Since the labor shock is widespread throughout the United States, the operating 

leverage effects on financial leverage can be heterogeneous to the degree of armed forces 

personnel across states. I provide evidence that firms located in states where the rate of 

volunteering servicemen is smaller respond differently. I estimate the elasticity of 

operating leverage in response to sales after 2001 for firms in the first two quartiles of 

DoD to the working-age population (treated) is decreasing but increasing to their 

counterparts in the higher part of the distribution (control).  Also, empirical evidence 

indicates that unions have an impact on a firm’s cost of equity through increased operating 

costs (Chen, Kacperczyk and Órtiz-Molina, 2010); and financial leverage is increasing in 

unionization rates and decreasing on human capital (Hennesy and Livdan, 2009). The 

adjustment of labor is compromised by unions, increasing the company’s fixed costs and 

its reliance is what defines firms’ operating leverage (Matsa, 2018). Further, using 
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English data Faggio and Overman (2014) indicate that public sector jobs have an impact 

on the manufacturing sector – crowding out jobs – which provides another layer of 

underlying effects to be studied under the supply-side shock and unionization. Under this 

hypothesis, I posit that capital structure effects can be heterogenous to the degree of 

unionization since union bargaining power is constrained by the level and elasticity of 

labor demand; and unions have some degree of monopoly power stemming from costly 

substitution (Hirsch, 1991).  

Employing a difference-in-difference-in-differences setting, where I compare firms 

located within states in the first two quartiles of both the DoD to working-age population 

and union coverage - to their opposite counterparts – I find that the leverage reduction is 

considerably greater in magnitude to the first group. To consider the specification ‘as 

good as random’, and controlling for unobserved invariant heterogeneity, the empirical 

framework includes the usual fixed effects: firm, year, and lastly, industry x year fixed 

effects.  To test the robustness of these hypotheses, I provide a battery of tests such as: 

using different measures of operating leverage, matching firms along with their 

observables (tangibility, size, profitability, market-to-book, financial constraint dummy, 

operating leverage, and modified z-score); checking whether changes to the capital 

structure are borne out of changes to firm employment and so on.  On an overall analysis, 

I focus on book values of financial leverage, since firms may target their leverage ratios 

considering solely accounting measures (Graham and Harvey, 2001); and market 

leverage may account for stock returns adjustments (Welch, 2004). Still, to circumvent 

any potential concerns driving my results, I perform robustness tests where alternative 

leverage specifications are considered (net debt, short- and long-term debt, specifically) 

– showing that the adjustments are for longer maturity debt contracts.   

My paper contributes to the recent body of literature regarding operating leverage 

(Chen, Kacperczyk and Órtiz-Molina, 2010; Novy-Marx, 2011; Chen, Harford and 

Kamara, 2019), labor adjustment costs and leverage (Matsa, 2010; Simintzi, Vig and 

Volpin, 2015; Serfling, 2016) – by providing evidence of how the operating leverage 

mechanism in tandem with a supply-side shock to the labor market has induced firms to 

gear their leverage ratios to reduce business or distress risk. To the best of my knowledge, 

no other empirical corporate finance paper has focused on the relationship between a 
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supply-side shock, considering the role of military volunteering to labor markets and 

firms’ capital structure through the operating leverage channel. 

 First, I address this topic by providing evidence that firms with a higher cost structure 

are negatively impacted by the shock; while firms with lower costs have a significantly 

higher financial leverage ratio. Also, by extending the analysis to the degree of 

unionization, I find that firms located in states in the first two quartiles of enlisted 

personnel but below the median union coverage, are more sensitive to the shock, being 

responsible for a decrease to leverage compared to more unionized states. These results 

are consistent with firms managing cost savings in a harsher economic setting, in which 

the marginal benefit of debt appear much less prominent. Also, minimizing marginal 

distress costs have their benefits increased. I show that decreasing operating leverage is 

responsible for the financial leverage gearing – and that firm full-time employment is not 

impacted by the number of active enlisted personnel. 

1.1 Conceptual framework 

 

Although considerably decreasing in percentage terms of the US population since the 

1940s, around 1.9 million US military personnel have been deployed (as of April 2009) 

on tours to Afghanistan and Iraq (Institute of Medicine of the National Academies, 2013).  

With the end of conscription in 1973, the armed forces changed its status to being entirely 

volunteered-based. The idea that an all-volunteer force (AVF) would attract civilians with 

lower-wage opportunities is overturned by Warner and Asch (2001)3 and the 

intensification of personnel quality in the Armed Forces is corroborated by the Social and 

Demographic Trends (Pew Research Center, 2011).  Enlisted personnel has a better 

education than the ones that served before them, with fewer high school dropouts and a 

higher share of college graduates.    

[Insert Figure 2.1 About Here] 

Angrist (1998) explores the relationship between labor and military volunteering, 

showing that volunteering military has a deep impact on the American youth labor market 

and veteran status is associated with higher employment rate after service – but with a 

 
3 In a Congressional Budget Office (2007) study it is mentioned that in the military’s definition, high-

quality recruits are high school graduates who score at least the median in the Armed Forces Qualification 

Test (AFQT).   
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modest increase in earnings. Austin, Glaeser and Summers (2018) – focusing on the 

state’s male ‘not working rates’, indicates that increases to military spending could be 

associated with decreases to unemployment. Inspecting the number of people of age 18- 

to 24-year old during the 2000 to 2004 period, the percentage of the resident population 

in Armed Forces hovered around 2%, including male and female personnel; with the 

participation of 22- to 24 years-old males consistently growing in percentage terms 

throughout the analyzed period. The yearly number of active-duty personnel trajectory 

from 1999 to 2003 is depicted in Figure 2.  

[Insert Table 2.1 About Here] 

Considering as a source of exogenous shock the terrorist attacks on the World Trade 

Center in 2001, I hypothesize that increased working-age volunteering led to a temporary 

decrease of the workforce in the US, impacting local labor markets. In a scenario of a 

challenging economic environment, the trade-off between operating and financial 

leverage is investigated. Still, the labor economics literature provides evidence that 

unions are responsible for increased adjustment costs, thus, limiting the operating 

flexibility of the firm (Chen, Kacperczyk and Órtiz-Molina, 2010). Thus, I posit that the 

supply-side labor shock effects are heterogenous on a degree of unionization. The 

identifying assumption considers that the increase in active DoD personnel to the 

working-age population is orthogonal to state economic changes, and consequently, to 

the firm’s financing decisions. 

2. Data 

2.1 Variables 

 

The sample is comprised of public manufacturing firms covered by COMPUSTAT - 

with Standard Industry Classification (SIC) Codes greater than 1999, but less than 4000. 

Afterward, industries are aggregated in the 2-digit SIC code. The time frame spans from 

1999 to 2003, considering an evenly split yearly time-window (-2, +2) before and after 

2001. I restrict to these periods because the addition of more years may introduce 

ambivalent effects, which could taint the identification strategy proposed. Firm-level data 

is merged with information from the Defense Manpower Data Center, regarding the 

number of DoD personnel within a state, which sums the level of all Army, Navy, Marine 

Corps, Air Force, and other activities – whether they are civilian or rank officers. For ease 
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of interpretation, the total DoD number is scaled by the 20 to 44 working-age population 

of each state. State-level covariate information – GDP per capita, GDP growth, and 

unemployment rate – is gathered from the Bureau of Economic Analysis (BEA). I also 

add state-level Private Manufacturing union coverage data, retrieved from the Current 

Population Survey (CPS) by the US Census Bureau and US Bureau of Labor Statistics – 

and compiled by Barry Hirsch’s UnionStats.   

The dependent variable of interest, financial leverage, is defined as the sum of short- 

and long-term debt over total assets. The standard covariates in capital structure studies 

(Harris and Raviv, 1991; Rajan and Zingales, 1995; Frank and Goyal, 2009 – to name a 

few) are included: tangibility, defined as the net property, plant, and equipment over total 

assets; size, the natural log of total assets; profitability (operating cash flow) is the sum 

of income before extraordinary items and taxes plus depreciation and amortization 

divided by total assets; the market-to-book ratio, which proxies the set of investment 

opportunities, is total assets plus market capitalization (share price close times the number 

of shares outstanding) minus total equity minus deferred taxes, all divided by total assets. 

Alternative metrics to leverage ratio are used as robustness tests: net debt (total debt 

minus cash and equivalents) and long-term debt – all divided by total assets. The dividend 

payer indicator variable serves as a proxy of financial constraint, which could be relevant 

under an economic downturn where less financial slack is associated with layoff spells 

(Giroud and Mueller, 2017) and the modified z-score (MacKie-Mason, 1990) is also 

considered – as depicted by the recent literature of labor effect on firms’ financing 

decision (Agrawal and Matsa, 2013). The modified z-score is defined as 3.3 multiplied 

by earnings before interest and taxes; plus total revenues, added by 1.4 times retained 

earnings, plus 1.2 times working capital (the difference between current assets and current 

liabilities), all divided by total assets. To avoid confoundedness, I interact all firm- and 

state-level covariates with the respective shock, which is set in 2001 onwards, since they 

could be as well influenced, adding noise to the regression. Continuous variables, except 

for Total DoD, are winsorized in the 1st and 99th percentile.  Detailed information 

regarding variable construction is found in the Appendix section. 

To assess the impacts on financial leverage ratios considering the market value of 

assets, I divide all debt metrics by the sum of short- and long-term debt plus market 

capitalization. Firms with missing total assets, negative total equity, or missing state data 
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are excluded from the sample. I also bound outlier market-to-book ratio values to 10 (even 

after winsorizing), following the guidelines of Baker, Stein and Wurgler (2003). The final 

sample consists of 3,482 firm-year data. 

2.2 Descriptive Statistics 

 

Table 2 reports descriptive statistics for financial leverage, the DoD personnel to 

working-age population and firm- and state-level covariates, reporting the mean, standard 

deviation, 25th, median and 75th percentiles. For this sample, the mean and median book 

leverage ratios are 16.9% and 14.2%, respectively; while the market leverage measure 

has a mean of 7.92% and a median of 2.23%. Tangibility ratio is about 23.4% of Total 

Assets, while size represents assets of around $2,349 million, for the average firm. The 

average firm’s profitability is 3.71% of asset value and the market-to-book is traded at 

5.46. Lastly, the modified z-score has a mean of 0.916 and a median of 1.841. The main 

shock variable of interest, the DoD rate, has a mean value of 1.57% enlisted personnel to 

the working-age population, with a standard deviation of 1.51%.  

[Insert Table 2.2 About Here] 

Table 3 depicts the univariate analysis of below- (treated) and above- (control) the 

median DoD rate values’ firm characteristics within a state. Columns 2 and 3, 

respectively, present the mean characteristics of treated and control firms, while Column 

4 reports the mean differences from t-tests. Along all observable dimensions, below- and 

above-median total DoD firms are considerably different. Firms located in states where 

the number of enlisted personnel is in the first two quartiles of the distribution are, on 

average, more levered - both book and market values (0.028 and 0.016, respectively), and 

also operationally (difference of 0.072); more tangible (difference of 0.014), larger 

(difference in size of 0.379), more profitable (0.047), trades at a lower market-to-book 

ratio (difference of 0.283), pays more dividends (0.182) and have a modified z-score 

0.492 lower than control firms.  To wit, the t-tests are performed on covariate variables 

without any adjustments to the labor shock such as pre-dating/variable interaction. 

[Insert Table 2.3 About Here] 
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3. Research design 

3.1 Identification strategy and methodology 

 

The main research question is how a shock to the supply of labor affects firms’ 

financial policies. Evidence suggests that labor frictions are relevant to firms’ operating 

and financial leverage, resulting in a crowding-out effect. The trade-off between 

operating and financial leverage is a result of production costs playing the same role as 

debt, exposing the firms’ assets to risk (Lev, 1974; Novy-Marx, 2011). Second, the degree 

of unionization may also have heterogeneous impacts on labor adjustment costs. The 

methodology employed is a difference-in-difference-in-differences (DDD) approach. I 

consider as an exogenous shock to the corporate financing decisions the increase in armed 

forces personnel to the working-age population after the terrorist attacks of September 

11th. I posit that the labor shock effects on operating leverage can have two-folded 

implications regarding firms’ cost structure. In such that, I first sort firms according to 

their position on the cost structure distribution.  Explicitly, the baseline regression model 

is: 

 𝑌𝑖,𝑠,𝑡 = 𝜇𝑖 + 𝛿𝑡 +  𝛽1𝐷𝑂𝐿𝑖 × 𝑃𝑡 × 𝐷𝑜𝐷𝑠+ 𝛽2𝐷𝑂𝐿𝑖 × 𝐷𝑜𝐷𝑠+ 𝛽3𝑃𝑡 × 𝐷𝑜𝐷𝑠

+ 𝛽4𝑃𝑡 × 𝐷𝑂𝐿𝑖 + 𝛽5𝐷𝑂𝐿𝑖 + 𝛾′𝑿𝑖,𝑠,𝑡 + 휀𝑖,𝑠,𝑡 

(1) 

Where 𝑌𝑖,𝑠,𝑡 denotes our variable of interest, leverage, defined as the sum of short- and 

long-term debt over total assets. 𝐷𝑂𝐿𝑖 is a variable that is on for firms above the median 

of operating leverage distribution (i.e. high operating cost firms). The proper 

consideration of operating leverage is prone to measurement error, considering that 

accounting principles do not impose firms to separate between the nature of their costs, 

whether they are fixed or variable (Kuzmina, 2018). Thus far, the literature provides 

alternatives (Mandelker and Rhee, 1984; Eisfeldt and Papanikolaou, 2013; Chen, Harford 

and Kamara, 2019 – to name a few), whereas Novy-Marx (2011) derives a model where 

the use of operating costs (the sum of costs of goods sold and selling, general & 

administrative expenses) over the book value of assets is shown as a better proxy of 

geared assets. Ergo, I follow his procedure and define operating leverage as depicted in 

the Appendix. Next, 𝑃𝑡 is an indicator variable that is switched on if the year is equal or 

after 2001. The covariate 𝐷𝑜𝐷𝑠 is the rate of total Department of Defense personnel to 

the 20-44 working-age population at state 𝑠. The coefficient of  𝛽1 yields the suggested 
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hypothesis, e.g. how do high-cost firms change their capital structure with an increase to 

armed forces personnel increase. To wit, vector X comprises our control variables, which 

are defined at the firm- and state-level at a given time. Subscripts 𝑖, 𝑠, 𝑡 are related to the 

𝑖 firm, located in state 𝑠 at time 𝑡. To avoid any confoundedness caused by unobserved 

time-invariant heterogeneity, a set of fixed effects is employed. The 𝜇𝑖 indicates the 

presence of firm fixed effects and  𝛿𝑡 denotes time fixed effects – which subsumes the 

use of the 𝑃𝑡 variable directly on the baseline regression. On alternative specifications, I 

also employ industry × time fixed effects to capture any cross-section variation within an 

industry at a given year. The clustering of standard errors follows the guidelines specified 

by Bertrand, Mullainathan and Duflo (2004), and are set at the firm-level.  

The identification strategy is efficient in a difference-in-differences (DD) setting 

when the parallel trends assumption is not violated. That is, in the absence of treatment, 

treated and control firms would have similar dependent variable trajectories throughout 

the analyzed time frame. I partition firms into above- and below-median regarding 

treatment intensity to visually inspect the parallel trends assumption. Figure 3 depicts 

how these firms’ book leverage evolved through the 1999-2003 period. 

[Insert Figure 2.3 About Here] 

The cautious reader may question whether treated and control firms are following the 

same trajectory right before 2001. Recall that, the sample under study is set on fiscal year 

data and the events of interest occur in September 2001, hence, some effect between 2000 

and 2001 should be captured and the simple visual inspection of mean leverage values 

depicts this particularity. In line with the conceptual framework and hypothesis, Figure 3 

shows that treated firms exhibit a considerable decrease of their leverage ratios on and 

after 2001, which could also be affected by this ‘interpolation’ effect between 2000 and 

2001 as argued, while control firms also reduce their leverage ratios, however with a more 

‘stable’ pattern of mean leverage values. Note that leverage patterns among the split firms 

are consistently equal before the shock.  

3.2 The effect of the supply-side shock on high-cost firms’ leverage: baseline results 

 

Table 4 indicates the results of my baseline regression specification. In Panel A, the 

dependent variable is book leverage, while Panel B the results are estimated with market 

leverage values. In both panels, Column 1 considers solely the interaction terms according 
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to equation 1 – without the inclusion of any covariate or fixed-effects; Column 2 adds 

firm- and state-level covariates without any sort adjustment – such as pre-

dating/interacting the covariates. This specification should be interpreted with caution, 

since the shock may as well spillover to firm and state variables and in turn introduce 

noise to the analysis. To circumvent such issues, in Columns 3 and 4, I interact firm-level 

and firm- and state-level covariates with the Post-2001 indicator variable. To wit, across 

Columns 2 to 4 I also control for firm- and time fixed effects – to address unobserved 

invariant heterogeneity. Overall, the estimations where the inclusion of fixed pre-shock 

covariate values are subsumed by the inclusion of year-fixed effects. Finally, for all 

specifications, standard errors are clustered at the firm-level. 

In Column 1, where other sources of variation besides the interaction terms are 

included, the effect of increasing enlisted personnel to high operating costs firms is 

negative and statistically significant at the 5% level. As Table 4  progresses, with the 

inclusion of firm- and state-level covariates (Column 2); adjusted firm-level covariates 

(Column 3) and both firm- and state-level covariates interacted with the Post-2001 

variable results persist stable and different than zero at the usual statistical significance 

levels. Columns 1 and 2 also provide estimates for DoD values before the shock and both 

settings indicate that the rate of armed forces to the working-age does not affect firms’ 

leverage before the shock. Focusing on the most granular of specifications (Column 4), 

the coefficient  𝛽1 indicates that for high-cost firms, a one percentage point (p.p.) increase 

to DoD is responsible for a 0.96 p.p. decrease to leverage after 2001. Back of the envelope 

calculations show that for each percentage point increase to enlisted personnel to 

working-age population is associated with a decrease of almost 5 million dollars 

(precisely, $4,769,934) to the mean total debt values from this sample. These estimates 

are economically and statistically significant at the 10% level. For low operating cost 

firms after the shock (interaction term Post × DoD), interestingly the labor impact is 

positive, economically significant at different than zero at 1% significance level; e.g. for 

each p.p. increase to the ratio of enlisted personnel to working-age population indicates 

an increase of 1.08 p.p. to financial leverage. In other words, the increase of enlisted 

personnel is associated with an increase of $5,348,827 to mean total debt values.  

[Insert Table 2.4 About Here] 
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The effects of moving from DoD values on the 25th to the 75th percentile represent a 

change in leverage by 0.012 (=0.96 ×(0.018-0.006)); e.g. gap of almost $6 million in 

mean total debt value. In sum, this finding confirms the hypothesis that firms respond 

differently to labor shock, according to their cost structure. Both tangibility (pledgeable 

assets), size, and market-to-book (proxying for investment opportunities) exhibit a 

positive correlation to leverage; while profitability, the financial constraint dummy, and 

the modified z-score are negatively associated with financial leverage. The negative 

relationship between profitability and leverage is discussed as a byproduct of firms’ off-

refinancing points in dynamic models (Strebulaev, 2007). These estimates are supportive 

that the operating-financial leverage trade-off could be the mechanism at work – which I 

will investigate after.  

Moving to Panel B, where the dependent variable is set to the market leverage values, 

the estimate from the interaction term (𝐷𝑂𝐿𝑖 × 𝑃𝑡 × 𝐷𝑜𝐷𝑠) is still negative, albeit at a 

smaller magnitude and statistically significant at the 1% level (Column 1). Across all 

Columns, results are similar to the ones from Panel A. At the most granular of settings 

(Column 4), a one p.p. increase of DoD after 2001 to high-cost firms yields a reduction 

of 0.75 p.p. to leverage. For the period before 2001, an increase of armed forces personnel 

represents an increase to leverage of 0.48 p.p. (at the 10% statistical level). Further, for 

low-cost firms, each percentage point of volunteering servicemen is associated with 

increased leverage values of 0.53 p.p. after 2001. These estimates may be consistent with 

the idea of public jobs displacing manufacturing ones – and hence – muting the impact of 

labor market competition through operating leverage. Lastly, the degree of operating 

leverage is associated with decreased leverage values of 0.01 points. On an overall 

analysis, results are in line with the hypothesis that the degree of operating leverage is 

determinant to assess the impact of the labor shock on firm leverage; besides, firms may 

also respond differently according to the rate of DoD to the working-age population. 

3.3 The mechanism: Operating Leverage 

 

To shed light on the mechanism at work, I start by investigating firms’ sensitivity of 

operating leverage to sales, after the shock. In the absence of the supply-side shock on 

labor markets, during economic downturns, if the labor input is rigid, a firm inclination 

to adjust costs are diminished. I posit that firms located in states where the number of 

Armed Forces personnel increased more significantly should have a decrease in labor 
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adjustments costs, allowing firms to manage cost savings and de-leverage operationally 

– which in turn passes through to the financial channel. Literature evidence that the degree 

of operating leverage is associated with increased profitability during the business cycle, 

but it decreases profitability under economic contractions, due to imposed rigidity. 

Besides, the operating leverage relation with profitability induces the negative association 

between capital structure and operational cash flows (Chen, Harford and Kamara, 2019).  

Further, the operating risk may reflect not only the degree of operating leverage but also 

economy-wide shocks and uncertainty (Rubinstein, 1973). Thus, the setting of a labor 

supply-side shock, in tandem with the economic downturn is appropriated to test such 

predictions. 

𝛥𝐿𝑛 𝑂𝑖,𝑠,𝑡 = 𝜇
𝑖

+ 𝛿𝑡 +  𝛽1𝛥𝐿𝑛 𝑆𝑖,𝑠,𝑡 × 𝑃𝑡 × 𝑇𝑠 +  𝛽2𝛥𝐿𝑛 𝑆𝑖,𝑠,𝑡 × 𝑃𝑡 +  𝛽3𝛥𝐿𝑛 𝑆𝑖,𝑠,𝑡 ×

𝑇𝑠 + 𝛽5𝛥𝐿𝑛 𝑆𝑖,𝑠,𝑡 +  𝛽5𝑃𝑡 × 𝑇𝑠 + 𝛽6𝑇𝑠 +  𝛾′𝑿𝑖,𝑠,𝑡 + 휀𝑖,𝑠,𝑡  (2) 

[Insert Table 2.5 About Here] 

The dependent variable is the logarithm of the change in operating leverage and the 

interaction term  𝛽1 yields the coefficient of interest – how is the sensitivity of operating 

leverage to sales for firms located in states in the first two quartiles of the DoD 

distribution after 2001. Equation 2 provides the full specification of the triple differences 

(DDD) framework. Variables are described in the Appendix section. The hypothesis of 

increasing profitability during the business cycle being associated with a higher degree 

of operating leverage is plausible. Across all Columns from Table 5, the coefficient from 

a change in sales before the shock is positively associated with increased operating 

leverage. Specifically, for each one percent change to sales, an increase of 0.55% 

corresponds to operating leverage – statistically significant at 1%. For the period after 

2001, a change in sales is negatively associated with operating leverage (coefficient  𝛽2) 

– which may indicate that during harsher economic situations the relationship among 

these variables is decreasing. That is, for each 1% of a change in sales after 2001 is 

responsible for a decrease of 0.11% to operating leverage, approximately.  These results 

should be viewed with caution since the typical adjustments (covariate interaction) and 

the consideration of firm and year fixed effects are not applied.  As we progress to most 

granular specifications (Columns 3 and 4), where the covariates are interacted with the 

Post-2001 indicator variable to avoid any confoundedness, results indicate the no impact 

to operating leverage after the supply-side shock to treated firms. The interaction term of 
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a change to sales, for firms located within states in the first two quartiles of DoD 

distribution after 2001 is not different than zero, at the usual statistical inference level. 

That is, firms located in states with a smaller share of enlisted personnel did not 

experience a reduction of their operating leverage ratios after the shock. Note that the 

effect of a change in sales for treated firms before the supply-side shock to local labor 

markets is negative and statistically significant at 5%, e.g. a decrease of 0.19% in 

operating leverage for a change of 1% to sales. This indicates that a growing share of 

enlisted personnel is associated with a reduction of operating costs during good states of 

the local economic condition. For firms where the rate of enlisted personnel is above the 

median, the effect on operating leverage is negative after the shock, and for each 1% of a 

change in sales after 2001 there is a decrease of 0.19% to operating leverage. In sum, if 

there is a trade-off between operating and financial leverage during economic turmoil, 

the levered firm may be at risk of distress. For firms located in states where the rate of 

enlisted personnel is below the median, they would experience a harsher condition to 

manage their costs, ceteris paribus. In turn, they recur to strategies to de-leverage 

financially and decrease their business or distress risk. 

3.4 Heterogeneous effects: the degree of unionization and leverage 

 

I posit that effects can be heterogeneous to the degree of unionization since the 

evidence shows that unionization is associated with labor adjustment costs. Schmalz 

(2015) points out that unconstrained firms decrease their debt ratios while increasing cash 

holdings. The bargaining power of unions (Matsa, 2010) and workers’ demands over 

wage premiums as insurance against unemployment (Agrawal and Matsa, 2013) impose 

operating rigidity – hence diminishing the equilibrium level of leverage, offsetting any of 

its benefits. As well, firm deterrence costs could dampen out union bargaining power over 

demands – but these costs are heterogenous at the firm-level (Hirsch, 1991). Unionization 

coverage also imposes restrictions on laying off workers or wage adjustments and 

elevated operating leverage which implies higher business risk (Chen, Kacperczyk and 

Órtiz-Molina, 2010). Thus, one can conclude that different degrees of unionization and 

deterrence costs are relevant for firm flexibility and consequently its financing decisions. 

I partition the sample once again to investigate the effect of the labor shock associated 

with the degree of unionization on leverage. The difference-in-difference-in-differences 



25 

 

 

(DDD) framework alleviates some of the concerns over different trends that may affect 

treated and control firms and the specification is as follows: 

𝑌𝑖,𝑠,𝑡 = 𝜇𝑖 + 𝛿𝑡+ 𝛽1𝑇𝑠 + 𝛽2𝑈𝑠 +  𝛽3𝑃𝑡 × 𝑇𝑠 +  𝛽4𝑃𝑡 × 𝑈𝑠 +  𝛽5𝑃𝑡 × 𝑈𝑠 × 𝑇𝑠 +  𝛾′𝑿𝑖,𝑠,𝑡 + 휀𝑖,𝑠,𝑡(3) 

The indicator variable 𝑃𝑡 is set to one for the period Post-2001. 𝑇𝑠 and 𝑈𝑠 are state 

indicator variables. The first (𝑇𝑠 treatment) is an indicator variable that is set to 1 for firms 

operating in a state in the first two quartiles of the DoD to the working-age population 

rate distribution.  The variable 𝑈𝑠 is also set to 1 whether a firm is in a state where the 

share of workers in manufacturing which are covered by collective bargaining is below 

the sample median. Analogously, the interaction terms 𝑃𝑡 × 𝑇𝑠 and 𝑃𝑡 × 𝑈𝑠 represent how 

states and unions were after the shock.  The coefficient of interest, i.e. how a firm located 

in a state where the number of enlisted personnel is in the first two quartiles of the relevant 

distribution and has a smaller share of workers covered by collective bargaining defines 

its leverage ratio is represented by the interaction term  𝛽5. The X vector comprises the 

same covariates and subscripts are the same as defined for previous estimation models. 

The triple difference equations are all estimated clustering standard errors at the firm-

level while employing the usual fixed effects. 

[Insert Table 2.6 About Here] 

Overall, through all Column from Panel A, estimates show that the coefficient on the 

interaction term ( 𝛽5) is negative and statistically significant at the 5% level. That is, for 

firms that are operating in a state with a smaller share of enlisted personnel and have less 

union coverage had a decrease of 0.096 points to leverage. Interestingly, for this set of 

firms, the effects on leverage before the shock (interaction term 𝑃𝑡 × 𝑇𝑠 – denoted by 

coefficient  𝛽4) is 0.092 positive. This finding can be argued as follows: firms that are 

located in states where the share of enlisted personnel is smaller had an impact on their 

operating leverage. Since the period that is being under scrutiny is followed by a 

recession, these firms had to adjust their capital structure to reduce risk – whether it is 

business or financial distress risk. Under this scenario, the benefit of debt is decreased. 

Firms located in states where the share of Armed Forces to population grew larger were 

able to manage costs in a way that did not alter their leverage composition. Also, 

consistent with the idea of strategic use of debt, this effect can be corroborated by the fact 

that the first set of firms (e.g. firms in the first two quartiles of the distribution) are also 

located in states where union coverage is smaller, hence implying less pressure on the 
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adjustment of labor inputs. In such fashion, the use of debt as a preemptive tool is 

diminished – given the labor market circumstances. To wit, the reduction to operating 

leverage may as well be borne out of downward wage rigidity during a period of 

challenging economic environment (Dickens et al. 2007). If this is the case, this is not 

inconsistent with estimated results, since Matsa (2018) indicates that downward wage 

rigidity is akin to operating leverage effects. 

Focusing on estimations in Panel B, where the market value of debt is considered as 

the dependent variable, results indicate that the effect is indistinguishable from zero – at 

the usual statistical inference levels. It could be the case that stock returns are already 

capturing these changes to leverage (Welch, 2004) or that stakeholders are more prone to 

observe and pay attention to book values of leverage – in line with Graham and Harvey 

(2001). 

4. Robustness tests 

 

4.1 Cross-sectional variation of an increase to active enlisted personnel 

Another way of assessing the impacts of labor shock is to exploit the firm variation 

in a given industry at a specific year. I adopt a framework where the inclusion of industry 

times year and firm fixed effects are considered. The motivation behind this procedure is 

to account for any underlying unobserved factors that may similarly affect firms located 

in different states, controlling for year-specific shocks to their industries.  Table 7 

illustrates the results of the cross-sectional variation inspection. Successively, as we 

progress through Columns, in Panel A coefficients indicate that for high-costs industries 

the effect of an increase to volunteering personnel is negatively associated with leverage 

– however, at mixed levels of statistical inference. However, for low-cost firms (Post-

2001 × DoD), an increase to Armed Forces personnel affects leverage positively – at the 

1% level. Results are also economically significant, where a 1 p.p. increase to DoD 

represents an increase of 1.06 p.p. to book leverage. That is, for industries on the lower 

spectrum of the operating leverage distribution, the labor shock is associated with more 

leverage. This evidences the trade-off/substitutability effect between operating and 

financial leverage. For market leverage values (Panel B), results are significant in both 

degrees of operating leverage, i.e. high- and low-cost industries, as hypothesized – at the 

5% level (except Column 2). The effect of the shock for higher-cost firms is negative, 

indicating a reduction of leverage of 0.63 p.p. for each 1 p.p. to DoD (Column 4). 
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Concomitantly, for lower-cost, the impact is an increase of 0.51 p.p. for each 1 p.p. of 

enlisted personnel. Finally, the degree of operating leverage is associated with a decrease 

of 0.014 to leverage before the shock, indicating that industries with higher cost structure 

exhibit lower leverage patterns. 

[Insert Table 2.7 About Here] 

4.2 Alternative measures of operating leverage: the robustness of the mechanism 

 

In Table 8, I provide an alternative test for the mechanism at work. Following a similar 

specification as proposed by Eisfeldt and Papanikolaou (2013) and Serfling (2016). 

Specifically, the degree of a firm’s operating leverage is increasing on the elasticity of 

earnings with its change in sales: 

∆ ln 𝐸𝑖,𝑠,𝑡 = 𝜇𝑖 + 𝛿𝑡 +  𝛽1𝛥𝐿𝑛 𝑆𝑖,𝑠,𝑡 × 𝑃𝑡 × 𝑇𝑠 +  𝛽2𝛥𝐿𝑛 𝑆𝑖,𝑠,𝑡 × 𝑃𝑡 +  𝛽3𝛥𝐿𝑛 𝑆𝑖,𝑠,𝑡 × 𝑇𝑠

+ 𝛽5𝛥𝐿𝑛 𝑆𝑖,𝑠,𝑡 + 𝛽5𝑃𝑡 × 𝑇𝑠 + 𝛽6𝑇𝑠 +   𝛾′𝑿𝑖,𝑠,𝑡 + 휀𝑖,𝑠,𝑡(4) 

Where the dependent variable is the one-year change in the natural log earnings before 

interest and taxes (EBIT), 𝛥𝐿𝑛 𝑆𝑖,𝑠,𝑡 is the one-year change in the natural log of sales. The 

interaction term deems the effect of the log change in sales with the shock after 2001 for 

treated firms (𝛥𝐿𝑛 𝑆𝑖,𝑠,𝑡 × 𝑃𝑡 × 𝑇𝑠). Following the same formulation as before, Columns 

3 and 4 from Table 8 provide estimations where the covariates interact with the Post-2001 

indicator variable.  

[Insert Table 2.8 About Here] 

Consistent with results from Section 3.4, across all definitions in Table 8, the 

coefficient of interest ( 𝛽1) is negatively associated with the change in profitability – 

statistically significant at the 1% level. Also, these results indicate that the negative 

association between profitability and leverage – through the operating leverage channel 

– can be borne out of labor adjustment costs. Chen, Harford and Kamara (2019) argue 

that operating and financial leverage are substitutes, however, when operating leverage 

increases default probability – such as a period of decreased demand – leverage, in turn, 

is adjusted to avoid financial distress risk.  In such fashion, the relationship between 

profitability to a change in sales would be negative. 

4.3 Alternative leverage specifications: effects of the labor shock 
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I next explore whether the impact of a supply-side shock to the labor market is 

sensitive to alternative measures of leverage ratios. The empirical framework is the same 

as Equation 3. Table 9 indicates the results of the interaction term for treated firms with 

below-median union coverage on short-term leverage, net leverage (defined as the sum 

of short- and long-term debt minus cash and equivalents, divided by total assets) and the 

portion of long-term debt to total assets. Columns 2, 4, and 6 are the results of the 

estimation of the same dependent variables but with the denominators set to the market 

value of assets.  

[Insert Table 2.9 About Here] 

Results from Table 9 indicate that the change in leverage is predominantly from 

longer-maturity debt contracts (Column 5) – economically and statistically significant at 

the 5% level. Across all estimations in Table 9, covariates interact with the Post-2001 

indicator variable and firm- and year-fixed effects are employed. 

4.4 Employment Changes: the effects of the labor shock 

 

Another legit point to be considered is how employment changed after 2001. It is well 

documented that layoff spells occurred in the manufacturing sector as a result of the 

demand shock/dot-com bust (Bureau of Labor Statistics, 2002) and China’s access to the 

World Trade Organization (Pierce and Schott, 2016). Hence, one could question whether 

what is being captured are these effects and not a labor shock borne out of increased 

volunteer personnel joining the armed forces. To address the first concern, the regressions 

control for state-level macroeconomic conditions such as GDP per capita, GDP growth, 

and State unemployment rate. Table 10 provides the results of unemployment changes 

within the firm in an interaction term between changes in profitability and the variable 

that proxies for the labor shock for treated firms. The dependent variable is defined as the 

change in full-time employees over the previous year – which is a more precise setting 

than including short- and part-time workers - since it is expected that firms’ decisions to 

hire/fire full-time/specific talent workers are stickier based on human/organizational 

capital (Eisfeldt and Papanikolaou, 2013).  If workers demand a wage premium to insure 

against financial distress risk (Agrawal and Matsa, 2013), then during a more challenging 

economic and labor landscape these premiums could be amplified. Thus, operating 

leverage would increase for highly levered firms due to harsher insurance demands, 
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increasing costs per worker and imposing rigidities that would lead firms to de-leverage 

financially – since distress risk is amplified.  

[Insert Table 2.10 About Here] 

Following the labor shock, across all columns estimates imply that changes to full-

time employees did not occur after the shock. Columns 1 and 2 provide estimations where 

the Post-2001 variable (which is subsumed once year-fixed effects are included) indicate 

that employment fell after 2001 – at the usual inference levels. At the most granular of 

settings (Column 4), employment is not significantly changed before or after the shock 

as a result of increasing volunteering personnel. One other point to be addressed are 

changes to manufacturing jobs as a byproduct of a demand crisis or another change to the 

labor environment. As indicated in Pierce and Schott (2016), the effect of the Chinese 

access to the World Trade Organization in employment is identified at the industry-level. 

In Table 7, specifications where the industry times year fixed effect are included are 

estimated. Hence, one can conclude that specific shocks at the industry level – even if a 

group of industries has decided to downsize or outsource production at a particular year 

– is being controlled for by the industry times year fixed effect. Finally, as Table 5 

indicates, results are robust under this specific setting as well. Lastly, Columns 3 and 4 

also provide estimations where the DoD interacts with the Post-2001 dummy variable. 

Under these specifications, there is no sign of public sector jobs such as the military 

crowding out manufacturing firm employment after 2001. 

4.5 Propensity Score Matched Sample and Difference-in-differences: firm 

characteristics 

 

One genuine concern over the results presented is that large differences along with 

observable characteristics, as the ones presented in Table 3, between treatment and 

control firms are driving the results. To circumvent such issue, I test under a propensity 

score matching (PSM) procedure whether control and treatment firms’ leverage also 

differ in their response on leverage after the supply-side shock to the labor market. Note 

that under a matching procedure, the identification strategy is valid if control and treated 

firms are also similar along with their unobservable heterogeneity, i.e. if it is assumed 

that treatment assignment is ‘as good as random’ and exogenous to firms’ financial 

policies. More specifically, I match firms on their observables: tangibility, profitability, 
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market-to-book, financial constraint dummy, modified z-score, and industry. A logit 

model runs the estimation which assigns the probability of each firm being treated, 

according to a distance caliper of 0.01. Panel A on Table 11 presents the covariate 

balancing test after matching. The sample means of treated and control firms are not 

significantly different at the usual inference levels. Panel B presents the results of a 

differences-in-differences (DD) regression using the propensity score-matched sample. I 

restrict the sample to observations that are on the propensity score common support and 

cluster standard errors at the firm-level. For the DD setting, I use a more general 

framework than previous estimations:  

Y𝑖,𝑠,𝑡 = 𝜇𝑖 + 𝛿𝑡 + 𝛽1𝑃𝑡 × 𝑇𝑠 + 𝛽2𝑃𝑡 + 𝛽3𝑇𝑠 +  𝛾′𝑿𝑖,𝑠,𝑡 + 휀𝑖,𝑠,𝑡(5) 

Where the dependent variable is leverage and the interaction term indicates a treated 

firm after 2001. Variables are defined as listed in the Appendix section. This setting 

allows for the identification of the average effect for firms in a state where the DoD to 

working-age population is in the first two quartiles of the distribution.  

[Insert Table 2.11 About Here] 

In consonance with the estimations without the matching procedure, results indicate 

that the labor shock to local labor markets is negatively associated with book leverage (at 

5% statistical significance). Precisely, treated firms decrease their leverage ratios in about 

0.026 points ($12,902,894), which represents 0.66% of the median sample total debt 

distribution values. For the market value of debt, point estimates are still negative, but 

coefficients are not distinguishable from zero at the usual levels of statistical inference. 

5. Conclusion 

 

In this paper, I consider as a source of exogenous variation a supply-side shock to 

labor markets after 2001 and how it affected US manufacturing firms’ financing 

decisions. I study how the increase to the number of active enlisted personnel within a 

state has impacted the leverage ratio of firms, documenting a decrease of debt ratios – 

both in book and market values. I show that the mechanism at work is the change to 

operating leverage, which opens room for firms’ financial flexibility. However, these 

effects are heterogeneous to the degree of operating leverage. For firms located in states 

where the rate of enlisted personnel is at the bottom of the distribution, the effect on 

leverage after the shock is negative; while positive to firms located at the other portion of 
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the distribution. I also provide evidence that these effects are also heterogeneous on the 

degree of unionization since firms located in states in the first two quartiles of the 

distribution of enlisted personnel and with below the median union coverage are more 

sensitive to the negative shock. This finding illustrates that labor adjustment costs are 

heterogeneous not only to the degree of operating leverage but also to union coverage; 

since high-cost firms even after experiencing a negative effect on their cost structure, 

decrease their financial leverage ratios. This implicates two-folded effects: downward 

wage rigidity and diminishing distress risk during challenging economic times.  

Further, associated with the idea of increased cost savings benefits during economic 

downturns, results show that treated firms are less sensitive to changes in sales while 

leaving full-time unemployment at the firm-level unchanged. Nevertheless, results 

indicate that public sector jobs do not crowd-out manufacturing jobs. Lastly, results are 

robust to different leverage specifications, alternative operating leverage models, and 

matched samples according to firm-level covariates, within the same industry.    
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Figure 2-1. Mean Total Department of Defense (DoD) Personnel by State - 1999-

2003 

The figure shows the time-mean Total Department of Defense (DoD) Personnel intensity 

by state, throughout the 1999-2003 period in the United States of America, excluding 

Alaska and Hawaii. Total DoD variable includes civilian and rank/grade personnel from 

the Army, Navy, Air Force, Marine Corps, and other departments. 
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Figure 2-2. Total Department of Defense Personnel, Yearly Figures - 1999-2003 

The figure shows the yearly figures of Total Department of Defense (DoD) Personnel 

throughout the 1999-2003 period in the United States of America. Total DoD variable 

includes civilian and rank/grade personnel from the Army, Navy, Air Force, Marine 

Corps, and other departments. Total DoD numbers only include the states for which 

manufacturing firms’ data are available in the sample. 
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Figure 2-3. Treatment and Control Firms' Leverage Ratio, Yearly Figures - 1999-

2003 

The figure shows the yearly mean figures of treated and control firms’ book leverage ratio 

throughout the 1999-2003 period. Firms are considered treated when they are operating 

in a state where the DoD rate is in the first two quartiles of the distribution and considered 

control otherwise. 
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Table 2-1. Percentage of the resident population in the armed forces 

This table reports the percentage of the resident population in the armed forces from 2000 

through 2003. Source: U.S. Department of Defense, Defense Manpower Data Center 

“Population Representation in the Military Services”, from: 

https://nces.ed.gov/transfer.asp?location=www.census.gov/popest/national/asrh/2008-

nat-res.html 

 

  Ages 18-19 Ages 20-21 Ages 22-24 

Year Total Male Female Male Female Male Female 

2000 2.0 2.6 0.6 4.0 0.8 3.1 0.6 

2001 2.0 2.6 0.6 4.0 0.8 3.2 0.7 

2002 2.0 2.4 0.6 4.0 0.9 3.3 0.7 

2003 2.0 2.2 0.5 4.1 0.9 3.4 0.7 
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Table 2-2. Descriptive Statistics 

This table reports descriptive statistics for the main variables. The sample consists of 

COMPUSTAT manufacturing firms (SIC codes between 1999 and 4000) over the 1999 

to 2003 period, which comprises 3,482 firm-year observations. All continuous variables 

are winsorized in the 1st and 99th percentiles. Variable construction is described in the 

Appendix. 

 
 Mean Std. Dev. P25 Median P75 

Firm-level Data      

  Book Leverage 0.169 0.162 0.008 0.142 0.280 

  Market Leverage 0.079 0.134 0.001 0.022 0.092 

  Operating Leverage 0.919 0.547 0.525 0.838 1.201 

  Tangibility 0.234 0.159 0.109 0.203 0.329 

  Size 5.613 2.189 4.063 5.634 7.066 

  Profitability 0.037 0.273 0.019 0.106 0.167 

  Market-to-Book 5.408 3.597 1.982 4.636 10 

  Dividend Payer 0.369 0.483 0 0 1 

  Modified Z-Score 0.916 3.512 0.815 1.841 2.589 

State-level Data      

  DoD to population 0.016 0.015 0.006 0.012 0.018 

  Ln(GDP per capita) 3.658 0.127 3.565 3.664 3.745 

  GDP Growth 0.048 0.023 0.035 0.045 0.064 

  Union Coverage 0.144 0.069 0.092 0.122 0.195 

  Unemployment Rate 0.049 0.012 0.043 0.050 0.058 
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Table 2-3. Univariate analysis: firm characteristics 

This table reports the mean firm characteristics for treated and control firms. Firms are 

characterized as treated according to their status whether they are in a state where the 

DoD value is at or below the median of the distribution and control otherwise. The sample 

period is 1999 to 2003. Variable construction is described in the Appendix. Obs. denotes 

the number of observations in the sample. Standard errors are reported in parenthesis. *, 

** and *** indicate significance at the 10%, 5% and 1% level, respectively. 

 
 Control Firms 

(Obs.1,735) 

Treated 

(Obs.1,747) 
Mean Difference 

Book Leverage 
0.156 

(0.004) 

0.184 

(0.004) 

-0.028*** 

(0.005) 

Market Leverage 
0.071 

(0.003) 

0.087 

(0.003) 

-0.016*** 

(0.005) 

Operating Leverage 
0.881 

(0.014) 

0.953 

(0.013) 

-0.072*** 

(0.0185) 

Tangibility 
0.227 

(0.004) 

0.241 

(0.004) 

-0.014** 

(0.005) 

Size 
5.422 

(0.052) 

5.801 

(0.053) 

-0.379*** 

(0.074) 

Profitability 
0.014 

(0.007) 

0.061 

(0.006) 

-0.047*** 

(0.009) 

Market-to-Book 
5.549 

(0.087) 

5.267 

(0.085) 

0.282** 

(0.122) 

Dividend Payer 
0.278 

(0.011) 

0.461 

(0.012) 

-0.182*** 

(0.016) 

Modified Z-Score 
0.669 

(0.086) 

1.161 

(0.081) 

-0.492*** 

(0.119) 
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Table 2-4. The effect of the Supply-Side Shock on Firms' Leverage 

This table reports the results of the OLS regression of financial leverage on DOL × Post × 

DoD interaction term for COMPUSTAT manufacturing firms aggregated in the 2-digit SIC 

codes between 19 and 40. The dependent variable in Panel A and B are Book and Market 

Leverage, respectively. All variables are winsorized in the 1st and 99th percentile. Variable 

construction is described in the Appendix. Columns 3 and 4 provide estimations where 

covariates interact with the Post-2001 indicator variable. Robust standard errors clustered 

at the firm level and reported in parenthesis. *, ** and *** indicate significance at the 

10%, 5% and 1% level, respectively. 

 
Panel A: Book Leverage as Dependent Variable 

 (1) (2) (3) (4) 

DOL × Post × DoD  
-1.208** 

(0.542) 

-1.057** 

(0.523) 

-1.060** 

(0.513) 

-0.962* 

(0.517) 

DOL × DoD 
0.311 

(0.494) 

0.238 

(0.492) 

0.316 

(0.489) 

0.388 

(0.477) 

Post × DoD 
1.031*** 

(0.383) 

0.894** 

(0.374) 

0.925*** 

(0.354) 

1.079*** 

(0.397) 

Post × DOL 
-0.010 

(0.012) 

-0.001 

(0.011) 

-0.003 

(0.012) 

-0.003 

(0.012) 

DOL 
-0.001 

(0.013) 

-0.000 

(0.013) 

-0.009 

(0.013) 

-0.011 

(0.013) 

Post-2001 
-0.012 

(0.009) 

   

DoD 
-1.146 

(2.499) 

0.963 

(2.596) 

  

Tangibility 
 0.110** 

(0.056) 

0.018 

(0.028) 

0.023 

(0.028) 

Size 
 0.061*** 

(0.014) 

0.005*** 

(0.002) 

0.005** 

(0.002) 

Profitability 
 -0.062** 

(0.013) 

-0.045* 

(0.025) 

-0.045* 

(0.025) 

Market-to-Book 
 0.007 

(0.004) 

0.001 

(0.001) 

0.001 

(0.001) 

Dividend Payer 
 -0.030** 

(0.015) 

-0.002 

(0.009) 

-0.001 

(0.009) 

Modified Z-Score 
 -0.009*** 

(0.003) 

-0.002 

(0.001) 

-0.002 

(0.001) 

Ln(GDP per capita) 
 -0.108 

(0.214) 

 0.059* 

(0.035) 

GDP Growth 
 0.029 

(0.130) 

 0.056 

(0.149) 

Union Coverage 
 -0.009 

(0.134) 

 0.070 

(0.074) 

Unemployment Rate 
 0.706 

(0.710) 

 0.749 

(0.556) 

Year Fixed Effects No Yes Yes Yes 

Firm Fixed Effects Yes Yes Yes Yes 

Observations 3,482 3,482 3,482 3,482 

Adjusted R² 0.750 0.769 0.755 0.755 

(Continued) 
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Table 2-4. Continued 

Panel B: Market Leverage as Dependent Variable 

 (1) (2) (3) (4) 

DOL × Post × DoD  -0.807*** 

(0.297) 

-0.652** 

(0.288) 

-0.770** 

(0.298) 

-0.751** 

(0.297) 

DOL × DoD 0.393* 

(0.232) 

0.327 

(0.239) 

0.428* 

(0.245) 

0.477* 

(0.244) 

Post × DoD 0.573*** 

(0.211) 

0.394* 

(0.225) 

0.524** 

(0.214) 

0.533** 

(0.247) 

Post × DOL -0.006 

(0.006) 

-0.001 

(0.006) 

0.001 

(0.007) 

0.002 

(0.007) 

DOL -0.009 

(0.006) 

0.001 

(0.006) 

-0.012** 

(0.006) 

-0.014** 

(0.006) 

Post-2001 0.004 

(0.004) 

   

DoD -0.966 

(1.160) 

-0.487 

(1.271) 

  

Tangibility  0.007 

(0.025) 

-0.011 

(0.015) 

-0.009 

(0.016) 

Size  0.048*** 

(0.009) 

0.006*** 

(0.001) 

0.006*** 

(0.001) 

Profitability  -0.011 

(0.013) 

-0.018* 

(0.011) 

-0.018* 

(0.011) 

Market-to-Book  0.002 

(0.002) 

-0.001* 

(0.001) 

-0.001* 

(0.001) 

Dividend Payer  -0.010* 

(0.006) 

-0.007 

(0.005) 

-0.005 

(0.005) 

Modified Z-Score  -0.005*** 

(0.001) 

-0.001* 

(0.001) 

-0.001 

(0.001) 

Ln(GDP per capita)  -0.226* 

(0.118) 

 0.013 

(0.023) 

GDP Growth  0.087 

(0.071) 

 0.063 

(0.077) 

Union Coverage  0.062 

(0.072) 

 -0.001 

(0.052) 

Unemployment Rate  0.367 

(0.339) 

 0.623* 

(0.318) 

Year Fixed Effects No Yes Yes Yes 

Firm Fixed Effects Yes Yes Yes Yes 

Observations 3,482 3,482 3,482 3,482 

Adjusted R² 0.887 0.899 0.890 0.890 
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Table 2-5. Operating Leverage Sensitivity to Sales: Response to the Labor Supply-

Side Shock  

This table reports the results of the OLS regression of the logarithm change in operating 

leverage to the interaction term of the logarithm change to sales for treatment firms after 

2001. The sample consists of COMPUSTAT manufacturing firms aggregated in the 2-

digit SIC codes between 19 and 40. All variables are winsorized in the 1st and 99th 

percentile. Variable construction is described in the Appendix. Columns 3 and 4 provide 

estimations where covariates interact with the Post-2001 indicator variable. Robust 

standard errors clustered at the firm level and reported in parenthesis. *, ** and *** 

indicate significance at the 10%, 5% and 1% level, respectively. 
 

 (1) (2) (3) (4) 

ΔLn(Sales) × Post × Treatment 0.072  

(0.083) 

0.065 

(0.083) 

0.038 

(0.109) 

0.041 

(0.109) 

ΔLn(Sales) × Post -0.113** 

(0.043) 

-0.108** 

(0.043) 

-0.093* 

(0.054) 

-0.094* 

(0.053) 

ΔLn(Sales) × Treatment -0.181*** 

(0.061) 

-0.172*** 

(0.060) 

-0.185** 

(0.088) 

-0.185** 

(0.088) 

ΔLn(Sales) 0.560*** 

(0.035) 

0.552*** 

(0.035) 

0.522*** 

(0.049) 

0.522*** 

(0.048) 

Post × Treatment 0.012 

(0.013) 

0.012 

(0.014) 

0.015 

(0.016) 

0.022 

(0.024) 

Treatment -0.011 

(0.012) 

-0.016 

(0.014) 

-0.054* 

(0.029) 

-0.057* 

(0.029) 

Post-2001 -0.028*** 

(0.011) 

-0.039*** 

(0.014) 

  

Tangibility  -0.035* 

(0.020) 

-0.053 

(0.045) 

-0.060 

(0.045) 

Size  0.006*** 

(0.002) 

0.007* 

(0.004) 

0.007* 

(0.004) 

Profitability  -0.133** 

(0.052) 

-0.264*** 

(0.096) 

-0.262*** 

(0.097) 

Market-to-Book  0.001 

(0.001) 

0.002 

(0.002) 

0.002 

(0.002) 

Dividend Payer  -0.023*** 

(0.007) 

0.033** 

(0.016) 

0.034** 

(0.016) 

Modified Z-Score  0.012*** 

(0.003) 

0.019*** 

(0.004) 

0.018*** 

(0.004) 

Ln(GDP per capita)  0.054* 

(0.026) 

 -0.052 

(0.061) 

GDP Growth  -0.230 

(0.197) 

 -0.843** 

(0.339) 

Union Coverage  0.013 

(0.065) 

 -0.187 

(0.155) 

Unemployment Rate  -0.132 

(0.373) 

 -0.571 

(1.047) 

Firm Fixed Effects No Yes Yes Yes 

Year Fixed Effects No No Yes Yes 

Observations 3,157 3,157 3,157 3,157 

Adjusted R² 0.489 0.499 0.527 0.529 
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Table 2-6. The Effects of the Shock on Below Median Union Coverage States  

This table reports the results of OLS regressions of financial leverage in the interaction 

term for firms in the first two quartiles of the DoD distribution and below-median union 

coverage for COMPUSTAT manufacturing firms aggregated in the 2-digit SIC codes 

between 19 and 40. Treatment is an indicator variable set to 1 when a firm is located in a 

state where DoD rate is in the first two quartiles of the distribution, Union Below Median 

is an indicator variable set to 1 when manufacturing union coverage is below the median. 

The dependent variable in Panel A and B are Book and Market Leverage, respectively. 

All variables are winsorized in the 1st and 99th percentile. Variable construction is 

described in the Appendix. Columns 3 and 4 provide estimations where covariates 

interact with the Post-2001 indicator variable. Robust standard errors are clustered at the 

firm level and reported in parenthesis. *, ** and *** indicate significance at the 10%, 5% 

and 1% level, respectively. 
 

 Panel A: Book Leverage as Dependent Variable 

 (1) (2) (3) (4) 

Post × Treatment × Union -0.199*** 

(0.044) 

-0.169*** 

(0.032) 

-0.105*** 

(0.040) 

-0.096** 

(0.041) 

Post × Union Below Median  -0.007 

(0.014) 

-0.002 

(0.014) 

-0.001 

(0.013) 

0.000 

(0.013) 

Post × Treatment -0.015 

(0.010) 

-0.010 

(0.010) 

-0.009 

(0.010) 

-0.010 

(0.010) 

Treatment × Union 0.143*** 

(0.044) 

0.123*** 

(0.028) 

0.104** 

(0.041) 

0.092** 

(0.041) 

Union Below Median -0.007 

(0.013) 

0.007 

(0.012) 

0.000 

(0.010) 

-0.000 

(0.010) 

Treatment 0.037*** 

(0.012) 

0.022* 

(0.013) 

-0.003 

(0.012) 

-0.003 

(0.012) 

Post-2001 0.001 

(0.008) 

   

Firm Controls No Yes Yes Yes 

State Controls No Yes No Yes 

Firm Fixed Effects No Yes Yes Yes 

Year Fixed Effects No Yes Yes Yes 

Observations 3,482 3,482 3,482 3,482 

Adjusted R² 0.018 0.185 0.753 0.753 

(Continued) 
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Table 2-6. Continued  

 Panel B: Market Leverage as Dependent Variable 

 (1) (2) (3) (4) 

Post × Treatment × Union -0.080** 

(0.033) 

-0.018 

(0.019) 

-0.023 

(0.029) 

-0.015 

(0.030) 

Post × Union Below Median  0.007 

(0.010) 

0.001 

(0.008) 

0.002 

(0.008) 

0.001 

(0.007) 

Post × Treatment -0.005 

(0.007) 

0.001 

(0.006) 

-0.005 

(0.006) 

-0.004 

(0.009) 

Treatment × Union 0.020 

(0.035) 

0.014 

(0.018) 

0.019 

(0.028) 

0.013 

(0.029) 

Union Below Median -0.010 

(0.011) 

0.002 

(0.006) 

0.000 

(0.005) 

0.001 

(0.004) 

Treatment 0.021* 

(0.006) 

0.004 

(0.006) 

0.003 

(0.006) 

0.002 

(0.007) 

Post-2001 0.002 

(0.006) 

   

Firm Controls No Yes Yes Yes 

State Controls No Yes No Yes 

Firm Fixed Effects No Yes Yes Yes 

Year Fixed Effects No Yes Yes Yes 

Observations 3,482 3,482 3,482 3,482 

Adjusted R² 0.134 0.898 0.889 0.889 
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Table 2-7. Cross-Sectional Variation: Response to the Labor Supply-Side Shock  

This table reports the results of the OLS regression of financial leverage on DOL × Post × 

DoD interaction term for COMPUSTAT manufacturing firms aggregated in the 2-digit SIC 

codes between 19 and 40. The dependent variable in Panel A and B are Book and Market 

Leverage, respectively. All variables are winsorized in the 1st and 99th percentile. Variable 

construction is described in the Appendix. Column 3 provides an estimation where 

covariates interact with the Post-2001 indicator variable. Robust standard errors clustered 

at the firm level and reported in parenthesis. *, ** and *** indicate significance at the 

10%, 5% and 1% level, respectively. 

 
 

Panel A: Book Leverage as Dependent Variable 

 (1) (2) (3) 

DOL × Post × DoD  -1.054* 

(0.552) 

-0.927* 

(0.529) 

-0.852 

(0.534) 

DOL × DoD 0.129 

(0.484) 

0.052 

(0.487) 

0.187 

(0.478) 

Post × DoD 1.033*** 

(0.381) 

0.874** 

(0.368) 

1.058*** 

(0.398) 

Post × DOL -0.006 

(0.012) 

0.001 

(0.012) 

0.001 

(0.012) 

DOL -0.004 

(0.013) 

-0.002 

(0.013) 

-0.012 

(0.013) 

Post-2001 -0.018 

(0.038) 

-0.051 

(0.044) 

-0.290 

(0.151) 

DoD 0.917 

(2.518) 

0.870 

(2.618) 

0.594 

(2.536) 

Firm Controls No Yes Yes 

State Controls No Yes Yes 

Year x Time Fixed Effects Yes Yes Yes 

Firm Fixed Effects Yes Yes Yes 

Observations 3,482 3,482 3,482 

Adjusted R² 0.750 0.769 0.757 

(Continued) 
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Table 2-7. Continued 

Panel B: Market Leverage as Dependent Variable 

 (1) (2) (3) 

DOL × Post × DoD  -0.689** 

(0.310) 

-0.546* 

(0.301) 

-0.632** 

(0.298) 

DOL × DoD 0.265 

(0.233) 

0.225 

(0.238) 

0.328 

(0.239) 

Post × DoD 0.540** 

(0.216) 

0.368 

(0.236) 

0.510** 

(0.241) 

Post × DOL -0.007 

(0.007) 

-0.003 

(0.006) 

0.002 

(0.007) 

DOL -0.008 

(0.006) 

0.002 

(0.006) 

-0.014** 

(0.006) 

Post-2001 0.079 

(0.079) 

0.072 

(0.079) 

-0.025 

(0.120) 

DoD -0.273 

(1.240) 

-0.249 

(1.327) 

-0.384 

(1.246) 

Firm Controls No Yes Yes 

State Controls No Yes Yes 

Year x Time Fixed Effects Yes Yes Yes 

Firm Fixed Effects Yes Yes Yes 

Observations 3,482 3,482 3,482 

Adjusted R² 0.889 0.899 0.892 
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Table 2-8. The Effect of the Shock on Operating Leverage 

This table reports the results of the OLS regression of the logarithm change in EBIT to 

the interaction term of the logarithm change to sales for treatment firms after 2001. The 

sample consists of COMPUSTAT manufacturing firms aggregated in the 2-digit SIC 

codes between 19 and 40. All variables are winsorized in the 1st and 99th percentile. 

Variable construction is described in the Appendix. Columns 3 and 4 provide estimations 

where covariates interact with the Post-2001 indicator variable. Robust standard errors 

clustered at the firm level and reported in parenthesis. *, ** and *** indicate significance 

at the 10%, 5% and 1% level, respectively. 
 

 (1) (2) (3) (4) 

ΔLn(Sales) × Post × Treatment -1.350*** 

(0.323) 

-1.146*** 

(0.312) 

-1.325*** 

(0.472) 

-1.310*** 

(0.474) 

ΔLn(Sales) × Post 1.387*** 

(0.215) 

1.231*** 

(0.213) 

1.238*** 

(0.342) 

1.237*** 

(0.342) 

ΔLn(Sales) × Treatment 1.559*** 

(0.197) 

1.348*** 

(0.188) 

1.491*** 

(0.297) 

1.485*** 

(0.297) 

Post × Treatment 0.164*** 

(0.055) 

0.107* 

(0.053) 

0.136** 

(0.066) 

0.158** 

(0.077) 

Treatment -0.169*** 

(0.036) 

-0.102** 

(0.041) 

-0.189** 

(0.095) 

-0.183* 

(0.097) 

Post-2001 -0.183*** 

(0.045) 

-0.061 

(0.053) 

  

Firm Controls No Yes Yes Yes 

State Controls No No Yes Yes 

Firm Fixed Effects Yes Yes Yes Yes 

Year Fixed Effects Yes Yes No Yes 

Observations 2,241 2,241 2,241 2,241 

Adjusted R² 0.173 0.233 0.217 0.220 
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Table 2-9. The Effects of the Shock on Alternative Leverage Specifications 

This table reports the results of the OLS regression of alternative financial leverage in the 

interaction term for firms in the first two quartiles of the DoD distribution and below-

median union coverage for COMPUSTAT manufacturing firms aggregated in the 2-digit 

SIC codes between 19 and 40. Treatment is an indicator variable set to 1 when a firm is 

located in a state where the DoD rate is in the first two quartiles of the distribution, Union 

Below Median is an indicator variable set to 1 when manufacturing union coverage is 

below the median. The dependent variable in Panel A and B are Book and Market 

Leverage, respectively. All variables are winsorized in the 1st and 99th percentile.  

Variable construction is described in the Appendix. Robust standard errors clustered at 

the firm level and reported in parenthesis. *, ** and *** indicate significance at the 10%, 

5% and 1% level, respectively. 
 

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

 ST 

Leverage 

ST Market 

Leverage 

Net 

Leverage 

Net Market 

Leverage 

LT 

Leverage 

LT Market 

Leverage 

Post × Treatment × Union -0.007 

(0.016) 

-0.001 

(0.005) 

-0.048 

(0.048) 

-0.016 

(0.030) 

-0.084** 

(0.039) 

-0.014 

(0.030) 

Post × Union Below Median  -0.002 

(0.004) 

0.001 

(0.002) 

0.006 

(0.023) 

0.014 

(0.013) 

0.010 

(0.013) 

-0.001 

(0.007) 

Post × Treatment -0.002 

(0.005) 

0.001 

(0.003) 

-0.039** 

(0.019) 

-0.007 

(0.011) 

-0.014 

(0.012) 

-0.005 

(0.008) 

Treatment × Union 0.006 

(0.016) 

-0.001 

(0.004) 

0.059 

(0.050) 

0.016 

(0.030) 

0.083 

(0.039) 

0.012 

(0.029) 

Union Below Median 0.003 

(0.003) 

0.000 

(0.002) 

-0.004 

(0.017) 

-0.010 

(0.013) 

-0.008 

(0.010) 

0.001 

(0.004) 

Treatment 0.001 

(0.004) 

-0.002 

(0.003) 

-0.005 

(0.016) 

0.001 

(0.009) 

-0.002 

(0.012) 

0.004 

(0.007) 

Firm Controls Yes Yes Yes Yes Yes Yes 

State Controls Yes Yes Yes Yes Yes Yes 

Year Fixed Effects Yes Yes Yes Yes Yes Yes 

Firm Fixed Effects Yes Yes Yes Yes Yes Yes 

Observations 3,482 3,482 3,482 3,482 3,482 3,482 

Adjusted R² 0.587 0.641 0.790 0.807 0.757 0.887 
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Table 2-10. The Effects of the Shock on Firm Employment 

This table reports the results of OLS regressions of firm employment in the interaction 

term ΔProfitability × Post × Treatment for COMPUSTAT manufacturing firms 

aggregated in the 2-digit SIC codes between 19 and 40. All variables are winsorized in 

the 1st and 99th percentile. Variable construction is described in the Appendix. Robust 

standard errors are clustered at the firm level and reported in parenthesis. *, ** and *** 

indicate significance at the 10%, 5% and 1% level, respectively. 
 

 (1) (2) (3) (4) 

ΔProfitability × Post × Treatment 0.006 

(0.008) 

0.004 

(0.008) 

0.001 

(0.008) 

0.001 

(0.008) 

ΔProfitability × Post -0.013** 

(0.006) 

-0.012** 

(0.006) 

-0.003 

(0.005) 

-0.003 

(0.005) 

ΔProfitability × Treatment -0.005 

(0.006) 

-0.005 

(0.006) 

-0.002 

(0.004) 

-0.002 

(0.004) 

ΔProfitability 0.009* 

(0.074) 

0.009* 

(0.005) 

  

Post × Treatment -0.008 

(0.009) 

-0.011 

(0.009) 

-0.017 

(0.015) 

-0.024 

(0.017) 

Treatment 0.018** 

(0.007) 

0.017** 

(0.007) 

0.026 

(0.016) 

0.025 

(0.016) 

Post-2001 -0.020*** 

(0.007) 

-0.029*** 

(0.009) 

  

DoD 0.140 

(0.160) 

0.160 

(0.15) 

-0.437 

(0.342) 

-0.364 

(0.337) 

Firm Controls No Yes Yes Yes 

State Controls No Yes Yes Yes 

Firm Fixed Effects No No Yes Yes 

Year Fixed Effects No No No Yes 

Observations 3,340 3,340 3,340 3,340 

Adjusted R² 0.015 0.063 0.101 0.107 
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Table 2-11. Propensity Score Matching 

This table reports the results of financial leverage in the interaction term Post × Treatment 

for COMPUSTAT manufacturing firms aggregated in the 2-digit SIC codes between 19 

and 40 using a Propensity Score Matching procedure. Treated and Control firms are 

matched on Tangibility, Profitability, Market-to-Book, Financial Constraint Dummy, 

Modified Z-Score, and Industry Dummy. The treatment variable is an indicator that is set 

to 1 whether a firm is located in a state where the DoD to working-age population value 

is in the first two quartiles of the distribution, and 0 otherwise. Panel A presents the 

covariate balancing and Panel B presents the results of the shock on firms’ leverage. Both 

estimations include firm- and state-level controls interact with the Post-2001 indicator 

variable. All variables are winsorized in the 1st and 99th percentile. Variable construction 

is described in the Appendix. Robust standard errors are clustered at the firm level and 

reported in parenthesis. *, ** and *** indicate significance at the 10%, 5% and 1% level, 

respectively. 
 

Panel A: Matched Sample Means 

 Control 

(Obs.1,735) 

Treatment 

(Obs.1,746) 

Tangibility 0.246 0.241 

Profitability 0.054 0.060 

Market-to-Book 5.410 5.266 

Dividend Payer 0.461 0.461 

Modified Z-Score 1.157 1.173 

Panel B: Matched Sample Effect of Labor Supply-Side Shock on Book 

and Market Leverage 

 
Book Leverage Market Leverage 

Post × Treatment -0.026** 

(0.013) 

-0.009 

(0.008) 

Treatment 0.001 

(0.013) 

0.000 

(0.007) 

Control Variables Yes Yes 

Firm Fixed Effects Yes Yes 

Year Fixed Effects Yes Yes 

Observations 2,669 2,669 

Adjusted R² 0.775 0.907 
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A 2-1. Definitions of Variables 

All firm-level data is gathered from COMPUSTAT. State-level data merges information 

from the Defense Manpower Data Center, Bureau of Labor Statistics, Bureau of 

Economic Analysis, and Barry Hirsch’s unionstats.gsu.edu. All variables are winsorized 

in the 1st and 99th percentile. 

Variable Description 

Total Debt Sum of short- and long-term debt 

Leverage Total debt to total assets 

Market Leverage 
Total debt to the sum of market capitalization 

and total debt 

Net Leverage 
Total debt minus cash and equivalents to 

total assets 

Market Net Leverage 
Total debt minus cash and equivalents to the 

sum of market capitalization and total debt 

Short-Term Debt Short-term debt to total assets 

Market Short-Term Debt 
Short-term debt to the sum of market 

capitalization and total debt 

Long-Term Debt to Assets Long-term debt to total assets 

Market Long-Term Debt to Assets 
Long-term debt to the sum of market 

capitalization and total debt 

Operating Leverage 

Sum of costs of goods sold (COGS) and 

selling, general & administrative (SG&A) to 

total assets 

Tangibility 
Net property, plant, and equipment to total 

assets 

Size Natural logarithm of total assets 

Profitability 
Sum of earnings before taxes (EBT) and 

depreciation, scaled by total assets 

Market-to-Book 

Total assets plus close price times shares 

outstanding minus total equity and deferred 

taxes to total assets 

Dividend Payer  Indicator variable set to one if a firm pays 

dividends on a given year and zero otherwise 

Modified Z-score [3.3*EBT+ total revenues +1.4*retained 

earnings +1.2*(current assets – current 

liabilities)]/total assets 

(Continued) 
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A 2-2. Continued 

Ln State GDP per capita Natural logarithm of state GDP per capita 

Union Coverage State union coverage rate for the private 

manufacturing sector 

GDP growth State GDP growth rate 

Unemployment rate State unemployment rate 

Total DoD 

State-level sum of all Army, Navy, Marine 

Corps, Air Force, and other activities - 

civilian or rank officers - personnel  

Post-2001 (P) 
Indicator variable set to one, if the year is 

equal to (or after) 2001 

DoD 
Total DoD personnel to the 20-44 working-

age population 

Treatment (T) 

Indicator variable set to one if a firm is 

located within a state at or below the median 

of the DoD distribution 

Union Below Median (U) 

Indicator variable set to one if a firm is 

located within a state on or below the median 

of the union coverage distribution 

∆ Ln O 
The difference of the natural logarithm of 

operating leverage in t and t-1 

∆ Ln E 

The difference of the natural logarithm of 

earnings before interest and taxes (EBIT) in t 

and t-1 

∆ Ln S 
The difference of the natural logarithm of 

total revenues in t and t-1 

Employment Decline 
Full-time employment in t over full-time 

employment in t-1  
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 The effect of labor market changes on cash holdings: the Brazilian 

evidence 
ABSTRACT 

I exploit how the end of the compulsory union tax in Brazil has affected firms’ cash 

holdings. Using a difference-in-differences research design, I show that a more dynamic 

labor landscape implies a reduction of firms’ cash to assets ratio, especially if they are 

characterized as unconstrained and on the upper distribution of cost structure. I show that 

the main effect is borne out of a reduction to labor rigidity costs through the operating 

leverage channel. Results are consistent with the hypothesis of ex-post financial flexibility 

regarding labor frictions. 

1. Introduction 

 

As a fundamental factor of production, labor is evidenced as relevant friction 

regarding firms’ financing decisions. More recently, empirical evidence shows that these 

frictions are borne out of union’s bargaining power (Matsa, 2010; Klasa, Maxwell and 

Órtiz-Molina, 2009; Chen, Kacperczyk and Órtiz-Molina, 2010) and changes to the 

workforce landscape (Simintzi, Vig and Volpin, 2015; Dessaint, Golubov and Volpin, 

2017).  In this paper, I explore the effects of the repeal of the compulsory union tax in 

Brazil as an exogenous shock on firms’ cash holdings4. I show that the enactment of the 

law that turned union taxes voluntary, changed the Brazilian labor market environment, 

allowing for a more dynamic – hence flexible – labor relationship. In effect, firms 

decreased their cash holdings after the validity of the law, consistent with the ex-post 

hypothesis of financial flexibility through decreased operating leverage (Kahl, Lunn and 

Nilsson, 2019; Chen, Harford and Kamara, 2019). 

Empirical and anecdotal evidence suggests that a more dynamic labor market 

environment implicates in less litigation between workers and firms. Regarding law 

13,467/2017 (also known as Labor Law Reform – Reforma Trabalhista, in Portuguese), 

it was documented that right after being enacted, a fall of 6.4% in legal disputes was 

recorded (as of February 2018). To wit, this is the first period over a 5-year horizon to 

present a downward movement in litigation (Fernandes and Castanho, 2018). Key in 

identifying whether firms’ cash holdings are impacted by the reform is considering the 

enactment of the law ‘as good as random’. Exploiting this exogenous variation on firms’ 

finances rules out endogenous explanations of changes on firms’ liquidity management 

 
4 Throughout the paper I use cash holdings and cash-to-assets interchangeably to refer to the same 

variable, i.e. cash and equivalents scaled by total assets. 
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by evidencing that the main channel which affects their cash holdings is the change to 

operating leverage after the end of the compulsory union tax. 

Schmalz (2015) indicates that are two views regarding labor and corporate 

finance: the bargaining motive – where firms choose strategically their policies to attain 

better position when negotiating union claims; and the increased operating risk that arises 

from rigid labor conditions – the flexibility motive. While both views may seem 

concurring at first, both can be present, depending on the timing of such decisions.  Kahl, 

Lunn and Nilsson (2019) argue that increased fixed costs – such as labor rigidity imposed 

by unions – may impose restrictions that would imply a financial constraint behavior of 

firms, even when they are not. The setting in this paper tackles this specific scenario since, 

with the end of the compulsory tax, unions’ bargaining strength is weakened, due to losses 

to their revenues.  Kuzmina (2018) indicates that higher the flexibility of labor contracts 

minimizes the expected costs of distress through the operating-financial leverage 

mechanism. While Serfling (2016) indicates that increased labor adjustment costs imply 

less debt to firms. 

I provide further evidence that changes to labor laws, specifically one that 

diminishes unions’ bargaining power/reduces firms’ fixed costs, is responsible for 

changes to firms’ capital structure, such as the cash-to-assets ratio. With the validity of 

the law, the effect of a 10 percentage point (p.p.) increase to operating leverage 

corresponds to a reduction in cash to assets of 1.21 percentage point or almost R$16 

million (US$4 million) in mean cash values. In turn, this drop to cash holdings represents 

a decrease of 6.20% (=0.121/0.130-1), compared to the estimate before the passing of the 

labor law reform. I show that the channel which provides such change is the operating-

financial leverage mechanism. After the enactment of the bill that turned union taxes 

voluntary, the elasticity of Selling, General & Administrative (SG&A) expenses to a 

change in firm sales is close to 16% of previous values, indicating a considerable 

reduction to its responsiveness. In tandem, these results indicate that the Brazilian labor 

market became more dynamic, exerting less pressure on firms’ necessity to withhold cash 

to accommodate labor rigidity.  

Drilling down on this setting, I show that firms that are above the median of the 

operating leverage distribution are indeed more responsive to the change of the Brazilian 

labor market environment, indicating that the degree of the cost ‘stickiness’ is relevant. 

On another subsample test, I show that firms that compose the manufacturing sector are 
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the ones more considerably affected by the labor law reform through the operating 

leverage channel. I also test the effects of the labor law reform on the degree of financing 

constraint of the firm using the KZ (Kaplan and Zingales, 1997), WW (Whited and Wu, 

2006), and the SA (Hadlock & Pierce, 2010) indexes. Interestingly, unconstrained firms 

are considerably more affected by the new labor regime, which supports the hypothesis 

raised by Kahl, Lunn and Nilsson (2019), that unconstrained firms may act as constrained 

when fixed costs are high. Beyond that, I estimate which use is given to cash after the 

labor reform and show that firms reduce even more their financial leverage ratios – 

consistent with the idea of reducing risk and following less conservative financial 

policies. In turn, this result also indicates the two-folded prediction raised by Schmalz 

(2015), that both the bargaining motive and financial flexibility can coexist. Lastly, using 

a propensity score matching procedure as a robustness test, I investigate whether results 

are being driven by differences along the observed dimension of firms. I show that results 

are persistent for the unconstrained subsample once we account for propensity score 

weights on the baseline framework – indicating the operating-leverage effect on cash 

holdings.  

This paper is related to the theoretical and empirical literature that investigates the 

effect of changes in labor rigidity and how it connects with corporate finance. Apart from 

most of the recent literature, I study the specific framework of the Brazilian labor market 

after the labor reform. The Brazilian case provides an interesting point of view when 

compared to the American labor market. First, in Brazil, unions are category-specific 

while in the US unionization is mostly intra-firm; second, Brazil is an emerging market, 

characterized by low productivity of labor and a relevant non-tradeable sector. Its 

economy is widely dependent on exports – especially commodities.   

1.1 Brazilian context 

 

Brazilian labor rights are ruled by the Consolidação das Leis do Trabalho (CLT – 

Consolidation of Labor Laws), which rules over workers’ right to work, social security, 

minimum wage, vacation rights, workers’ aid/security, and so on. The law was created 

on May 1st of 1943, by president Getúlio Vargas. The decree-law no. 5352 – which 

identifies the CLT – had almost 500 modifications since its inception and the most recent 

and relevant one, as of 2020, is the Labor Reform Law from 2017. The 2001-2015 period 

in Brazil is marked by the commodities boom and institutional changes that led to an 

increase in formal employment and decreased inequality (Firpo and Pieri, 2018). After 
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the economic turmoil of 2014, the uncertainty over the conduction of fiscal policy and 

political difficulties, in tandem with decreased foreign demand (commodity prices) and 

changes to the global economic landscape (European Central Bank, 2016) led to a 

challenging scenario for Brazil’s growth. The year of 2015 is considered the worst 

recession in Brazilian history (Firpo and Pieri, 2018), marked by declining wages and 

increasing unemployment. As documented by the Brazilian Government (International 

Labour Organization, 2018), in 2016 unemployment rose to 11.3% - the highest in 

modern records, with increased participation of informal jobs (44% of total jobs), lowest 

labor productivity and a high degree of judicialization – which led to a pressing necessity 

for labor reform. 

Following the impeachment of President Dilma Rousseff in 2016, vice-president 

Michel Temer took office proposing a series of structural reforms that ranged from 

education, pension/social security, fiscal expenditure ceiling, modernization of 

infrastructure and towards the modernization of the business environment, addressing 

issues that impeded the development of a more friendly framework to firms. One of the 

key understandings was that a reform of the Labor Law was fundamental to diminish the 

surging unemployment levels and to modernize and ensure a more competitive dynamic 

labor market, through less restrictive rules.  

The Labor Law Reform proposed to change close to 100 bylaws such as vacation 

agreements, firing costs and changes to unemployment requirements, working hours 

bank, pregnancy leave, home-office rules, equal-pay-for-equal-work principle, 

outsourcing, part-time and intermittent work agreements, termination accords, etc. One 

of the most relevant changes, that raised discontent from trade union centrals was the 

repeal of the compulsory union tax. The first round of approval was set by the Brazilian 

Chamber of Deputies in April 2017 and proceeded to further consent without any 

modifications by the Federal Senate, on July 13th, 2017. The law started to be valid in 

November the same year, but it went to the Brazilian Supreme Court (Supremo Tribunal 

Federal – STF, in Portuguese) for supplemental discussion over its validity. The Brazilian 

Court reached an agreement declaring the reform constitutional on the 28th and 29th of 

June 2018 sessions.  

Focusing specifically on union relations, the Labor Law reform ended with the 

compulsory union contribution, deeming the collection of union dues to be subject to the 

authorization of employees. Also, the law allowed that collective negotiations would 
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supersede to the law regarding working shifts, home office/on-call regimes/intermittent 

work, minimum intervention in collective agreements by courts, and so on. As a result of 

the end of the union tax, it has been estimated by the Inter-Union Department of Statistics 

and Socio-Economic Studies (DIEESE, 2018), that trade union institutions had a fall of 

around 90% of their revenues on April 2018 over the same month of the previous year. 

According to Caldas (2017), there are around 16,491 unions in Brazil – where 11,240 are 

employee-, while 5,251 are employer-specific. These record numbers set Brazil as the 

world-leading country in union institutions, being followed by South Africa, which sums 

191 union organizations. Although Brazilian trade union institution figures are strikingly 

superior to South Africa, Brazil’s trade density rates – i.e. unionization over the total 

workforce – ranks below in percentage, according to information from the International 

Labour Organization, as depicts Figure 3.1. 

[Insert Figure 3.1 About Here] 

It is worth noting that union affiliation rates in Brazil are not a proper indicator of 

union strength (Campos, 2016). The author indicates that historically Brazilian unions 

have not depended on worker coverage to represent them in collective bargaining. The 

negotiation between firms and unions were applied to all workers, whether they were 

union members or not. Also, the collection of compulsory contributions over wages 

funded the whole union structure such as federations, confederations, and union centrals. 

In such fashion, with the repeal of the compulsory discount on worker’s wage to fund 

union structures, anecdotal evidence (Pinho, 2019) indicates that union contribution fell 

around 95% of its previous values (R$3,4 billion – close to US$0,85 billion), just after 2 

years of the enactment of the law. Thus, I hypothesize that diminished union strength is 

responsible for a change in firms’ cash management policies after the Labor Law Reform. 

2. Data 

2.1 Variables 

 

The sample covers Brazilian companies listed on the B3 – Bolsa Balcão Brasil 

(former BM&F Bovespa), throughout the first quarter of 2017 to the third quarter of 2018 

– since it allows to evenly split the time-window around the neighborhood of the voting, 

enactment, and finally, the validity of the law in the 4th quarter of 2017 (more precisely, 

November 2017). I exclude firms with missing Total Assets and negative Total Equity 

values and restrict Standard Industry Classification (SIC) codes to values excluding the 
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4900-4999 and 6000-6999 ranges – thus eliminating financial institutions and utility 

companies since their corporate finance practices differ from other sectors. Subsequently, 

industries are aggregated in the 2-digit SIC code. All firm-quarter variables are extracted 

from Standard & Poor’s Capital IQ database.  

The dependent variable of interest is cash holdings, which is measured as the ratio 

of cash and equivalents scaled by total assets. The usual control variables from the cash 

and liquidity management literature are included, following the specifications from Bates, 

Kahle and Stulz (2009), such as net working capital (current assets minus current 

liabilities over total assets), cash flow (earnings after interest, taxes, and dividends, but 

before depreciation scaled by total assets), leverage (sum of short- and long-term debt to 

assets), acquisitions to total assets, market-to-book ratio (book value of assets plus market 

capitalization less the book value of equity over total assets), size (logarithm of total 

assets), the ratio of capital expenditures to total assets and industry cash flow volatility 

(rolling standard deviation for each firm-quarter of the previous 4 quarters – and 

averaging by industry). The attentive reader may note that the research and development 

(R&D) variable is not considered at the baseline framework. It is worth mentioning that 

Brazilian companies respond to different accounting practices when recording R&D 

expenses, which limits the investigation of intangible capital effects on cash holdings as 

a robustness test.  

Further, to investigate whether operating leverage changed with the passing of the 

law, I proxy the measure as the cost of goods sold plus selling, general and administrative 

expenses scaled by total assets.   Proxying for financing constraints, the dividend indicator 

variable is also included in the baseline framework. All these variables are winsorized in 

the 1st and 99th percentile of their distributions. I also interact covariates with the shock 

variable, which is set in the 4th quarter of 2017, to avoid any confoundedness or noise in 

the regressions. Lastly, the sample is composed of 1,068 firm-quarter-year observations. 

2.2 Descriptive Statistics 

 

Table 3.1 presents the summary statistics for the dependent and independent 

variables at the baseline specification, reporting the mean, standard deviation, 25th, 

median and 75th percentiles of the distribution. The mean and median values of cash 

holdings are respectively, 7.88% and 5.76%. The average firm has cash flow estimates of 

1%, net working capital of 15.9%, and capital expenditures of close to 1% of their total 
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assets’ values. The leverage ratio of the average firm is around 19% of total assets. 

Acquisitions expenditure is close to zero during the period under analysis, while the 

average firm trades at 1.601 market-to-book value. Size is representative of R$2.7 billion 

(US$ 675 million) in value for the average firm’s total assets. Industry cash flow volatility 

has a mean of 2.37% and a median of 1.94%, and operating leverage has a mean (median) 

16.8% (14.8%) of total asset values.  

[Insert Table 3.1 About Here] 

3. Research design 

3.1 Identification strategy and methodology 

 

The identification strategy relies on the enactment of the Brazilian Labor Law 

Reform (LLR) in the 4th quarter of 2017, as a source of an exogenous shock to disentangle 

possible endogenous relations between cash holdings and operating leverage. The typical 

regression framework is a differences-in-differences (DD) setting, where an indicator 

variable is switched on from the 4th quarter of 2017 onwards (LLR variable) and 

interacted with operating leverage to estimate changes to firms’ cash-to-assets ratio, as 

follows: 

𝐶𝑎𝑠ℎ 𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝑠𝑖,𝑞 = 𝜇𝑖 + 𝛿𝑞 + 𝛽1𝐿𝐿𝑅 × 𝑂𝑝. 𝐿𝑒𝑣𝑒𝑟𝑖,𝑞 + 𝛾′𝑿𝑖,𝑞 + 휀𝒊,𝒒 

Subscripts 𝑖 and 𝑞 denote firm at a given quarter-year of the sample and vector X 

comprises the firm-level control variables as described in Section 2. To control for 

unobserved invariant heterogeneity, 𝜇𝑖 and 𝛿𝑞 indicate the presence of firm- and quarter-

year fixed effects, which in turn, subsumes the use of the time dummy regarding the 

enactment of the labor law reform. Further, I also provide investigations using across-

industry variation estimates. Across all tables, standard errors are corrected by the 

clustering at the most granular level (firm), following the guidelines specified by 

Bertrand, Mullainathan and Duflo (2004). Finally, the operating leverage variable is pre-

dated to its last value before the shock – when it is not interacted with the LLR variable - 

across all specifications.  

3.2 Empirical results: baseline estimation 

  

Figure 2 presents the relation of cash holdings throughout the analyzed sample 

period. I regress the cash-to-assets variable on quarter-year fixed effects and time of 

adoption dummy variables, which indicates the relative period regarding the passing of 
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the Law (on the x-axis). This procedure follows Acharya, Baghai and Subramanian 

(2014). The visual inspection indicates a declining trend of cash holdings after the 

enactment of the law (denoted by period 0). The dashed lines indicate the 90% confidence 

interval which is estimated without clustering at the firm-level. 

[Insert Figure 3.2 About Here] 

Table 2 indicates the baseline empirical results of cash holdings after the 

enactment of the labor law reform. At first, without the adoption of any source of invariant 

heterogeneity control such as firm- or quarter-year-fixed effect (Column 1), the labor law 

reform had a negative effect of 1.2 percentage points (p.p.) to the cash to assets ratio for 

a 10 p.p. of operating leverage – at the 5% level. To wit, the enactment of the law is 

associated with a positive relationship with Brazilian firms’ cash holdings (coefficient 

estimate of 0.024) over the period after the 4th quarter of 2017 – significant at 10% 

statistical inference level. Also, the effect of operating leverage before the enactment of 

the law is statistically and economically significant for the sample of Brazilian firms, 

indicating an effect of -1.29 p.p. for 10 p.p. of operating leverage. As Table 2 progresses, 

in Column 2 and controlling for firm-inherent characteristics, estimates of operating 

leverage and the interaction term of operating leverage after the enactment of the law 

estimates remain stable, showing a negative relation to cash holdings – significant at the 

10% significance level. A 10 p.p. change to operating leverage after the reform indicates 

a negative change of 1.17 p.p. to cash holdings. Before the enactment of the law the effect 

of a 10 p.p. increase to operating leverage corresponded to a 1.26 p.p. decrease to cash 

holdings.  

 [Insert Table 3.2 About Here] 

Column 3 provides estimates adding the usual covariates used in the cash holdings 

literature without any sort of adjustments, such as pre-dating or interacting the variables 

with the respective shock; while Column 4 provides estimations where the covariates are 

interacted with the shock variable, to control for any sort of confoundedness effect that 

may drive my results.  Note that across Columns 1 to 4, the estimates of operating 

leverage before the reform present quite stable coefficient values, even after adding firm-

, quarter-year fixed effects, and firm covariates. Across all specifications from Columns 

1 to 4, the interaction term indicates that the effect of operating leverage on cash holdings 

is weakened after the end of the compulsory union tax – on varying degrees of statistical 
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significance. The most granular specification (Column 4) indicates the diminished effect 

of operating leverage on cash holdings after the reform, at the 10% significance level. 

One standard deviation to operating leverage (= 0.13 × -0.121 × mean cash value) 

corresponds to a fall of almost R$15 million (US$3.75 million) in cash value. Before the 

labor reform, one standard deviation to operating leverage implies in fall of close to R$16 

million (US$4 million). These estimates correspond to the following scheme: as labor 

costs become less prominent after the passing of the law, under the financial flexibility 

hypothesis, the effect of operating leverage on cash holdings becomes weaker. That is, 

for the same degree of cost rigidity, the impact on cash holdings becomes smaller and 

less significant – indicating that less conservative financial policies could be undertaken 

by firms. 

3.3 Elasticity of SG&A to Sales after the LLR: the operating leverage channel 

 

Next, I investigate how sensitive Selling, General & Administrative (SG&A) costs 

are to changes in Sales after the labor law reform. The hypothesis is as follows: if the 

change on the labor market environment with the end of the compulsory union tax 

decreased the rigidity of labor costs – this movement would be translated to a decrease to 

SG&A, which are deemed ‘stickier’ (Chen, Harford and Kamara, 2019) than costs of 

goods sold (COGS). In turn, this change indicates whether SG&A costs – which are tied 

with operating expenses such as wages – are affected by the passing of the labor reform. 

Alternative tests of operating leverage and its sensitivity to firm performance can be found 

in Mandelker and Rhee (1984) and Eisfeldt and Papanikolaou (2013), where EBIT is 

regressed on sales to estimate the degree of operating leverage; Kahl, Lunn and Nilsson 

(2019) estimate the cost structure of a firm by regressing innovations in growth rates of 

operating costs on innovations in growth rates of sales, while Chen, Harford and Kamara 

(2019) compare the use of COGS and SG&A by regressing these operating costs on 

increases and decreases in firms’ revenues. These approaches are limited due to the 

restricted nature of financial reporting since firms do not disclose whether these costs are 

fixed or not (Kuzmina, 2018), which leads to the use of proxies for estimating operating 

leverage. In such that, I follow Novy-Marx (2011) and use it as a proxy of operating 

leverage the sum of COGS and SG&A to the book value of assets.  Also, over the short-

run, all costs are deemed fixed. Thus, even if the proposed variable fails to account for 

the ‘real’ nature of firm operating costs, this measurement problem would lead to an 

attenuation bias – which would go against my hypothesis. 
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In Table 3, I employ an adapted procedure that borrows a part of the framework 

by Chen, Harford and Kamara (2019) combined with Mandelker and Rhee (1984). I 

estimate regressions of changes to the natural logarithm of SG&A to changes to log sales 

and its interaction with the LLR indicator variable. The dependent variable change in log 

SG&A is defined as the natural logarithm of SG&A costs in period t over the log of 

SG&A in t-1; the change in log sales follows similar definition but using as a reference 

the total revenue of the firm, while LLR is the indicator variable which is switched on 

after the 4th quarter of 2017.  

[Insert Table 3.3 About Here] 

Across all 4 columns in Table 3, both changes to sales and sales after LLR are 

significant – although exhibiting different levels of statistical significance – and with the 

expected signs as given by the hypothesis. Column 3 provides estimates with the inclusion 

of firm covariates, while in Column 4 the estimation is run on covariates interacted with 

the LLR indicator variable. At the most granular of settings (Column 4),  a 1% change in 

sales after the end of the compulsory union tax represents an increase of 0.035% (=0.260-

0.225) in SG&A costs, which in turn is (=0.035/0.26) close to a 14% percent of a change 

in sales before the enactment of the law. This estimate indicates that the degree of 

operating leverage, through relaxation of labor rigidity, is significantly emptied after the 

end of the union tax. 

3.4 Industry specificity: heterogenous effect and cross-sectional heterogeneity 

 

Industries may respond differently to labor market outcomes since their inherent 

characteristics impose requirements such as specific skills to the labor force, which 

impact their cash management policies (Ghaly, Dang and Stathopoulos, 2017).  However, 

industries time-invariant characteristics are swept out once the introduction of the firm 

(industry) fixed effects are added.  Brazilian anecdotal evidence (IBGE, 2018) shows that 

a growing share of unionization stems from the general industry and trade, i.e. 

manufacturing. Albeit falling year after year in union membership coverage, if unions 

exert pressure over firms’ financing decisions on an ex-ante (bargaining) or ex-post 

(financial flexibility) motive, this effect should be more pronounced over manufacturing 

firms. Thereby, I estimate the effects of operating leverage after the reform on subsamples 

identified by an indicator variable which is set to 1 for firms within the 19 to 40 2-digit 

SIC code range and 0 otherwise. Estimates are presented in Table 4.   
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[Insert Table 3.4 About Here] 

In all Columns identified as manufacturing sector, both operating leverage and its 

effect after the reform are economically and statistically significant, whereas for firms 

that are not identified as manufacturing, the degree of operating leverage – both before 

and after the 4th quarter of 2017 – are indistinguishable from zero. The coefficients of the 

interaction terms once I add firm-, quarter-year fixed effects and firm-level covariates 

remain stable, ranging from -2.32 to -2.26 p.p. effect on cash holdings for each 10 p.p. to 

operating leverage after the law for the subsample of manufacturing firms. Focusing on 

at the most granular setting in Table 4 (Column 5), the result indicates that after the 

enactment of the law, the effect of operating leverage on cash holdings decreases by an 

amount of 2.26 p.p. for each 10 p.p. of operating leverage. To wit, all these estimates are 

statistically significant at mixed statistical inference levels, but not falling short of the 

usual 5%. For manufacturing firms, one standard deviation to operating leverage after the 

labor reform represents an effect of almost R$ 28 million (=-0.226 × 0.086 × mean cash 

values for manufacturing firms; US$ 7 million) in decreased cash values. Note that, as 

indicated in previous estimations, Columns 3 and 4 are estimated of the usual covariates 

without any sort of adjustment to avoid confoundedness, while estimates in Columns 5 

and 6 are the result of the regression of the dependent variable on the interaction between 

covariates and the post indicator variable.  

Moving further to Table 5, I estimate a framework that considers the interaction 

of industry and quarter-year fixed effects. The reasoning is as follows: firms’ inherent 

characteristics, such as industrial classification, already embed some of the unionization 

characteristics – however since union strength varies over time – the sole adoption of 

industry fixed effects (or firms’) fail to capture such variation. Since union data is 

aggregated at the industry level, controlling for industry interacted with quarter-year aims 

to control for changing industry trends and shocks, not only correlated with unionization 

but also other factors such as productivity, economic, and/or sales shocks, which may 

impose biases to the estimates. Across all Columns estimated of the subsample of 

manufacturing firms, the effects of operating leverage after the enactment of the law, in 

tandem with operating leverage before the law, present similar estimates to the ones 

presented at the baseline results – all economically and statistically significant at the 5% 

level. This setting provides further evidence and alleviates endogeneity concerns over 

particular shocks to a specific set of industries driving the results. Finally, the cautious 
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reader may question whether unionization rates should be adopted to the estimation to 

avoid any confoundedness. Since industry unionization rates are recorded at the yearly 

frequency, one can argue that over a such a small quarterly horizon (which is the subject 

of analysis), these figures are much more stable than an over the year estimate.  

[Insert Table 3.5 About Here] 

3.5 Effects of the LLR on cash holdings: financial constraints 

 

The financial constraints literature posits that the precautionary motive to hoard 

cash is more prevalent in constrained firms (Almeida, Campello and Weisbach, 2004). 

However, firms may exhibit a constrained behavior, even when they are not, according 

to the degree of ‘stickiness’ of their fixed costs (Kahl, Lunn and Nilsson, 2019). Next, I 

investigate how the passing of the labor bill has affected the cash holdings of constrained 

and unconstrained Brazilian firms, through the operating leverage channel. Firms are 

characterized as constrained (unconstrained) accordingly whether they are above (below) 

the median of the distribution of the Kaplan and Zingales (KZ; Kaplan and Zingales, 

1997), Size and Age (SA; Hadlock and Pierce, 2010) and Whited and Wu (WW; Whited 

and Wu, 2006) index. For this set of estimations, I present results where the covariates 

interact with the shock variable. 

[Insert Table 3.6 About Here] 

Table 6 presents the results of estimations on each subsample (constrained or 

unconstrained), as well as how each of these financial constraints measures are 

constructed. Columns 1 and 2 separate firms according to the KZ index, while Columns 

3 and 4 corresponds to the estimation procedure under the classification of the SA index. 

Finally, Columns 5 and 6 presents the estimates from the partition of 

constrained/unconstrained classification using the WW index. To such extent, estimates 

from the SA and WW index indicate that unconstrained firms were responsive to the labor 

reform while constrained were not. This may seem puzzling at first,  however, it may 

indicate the hypothesis raised by Kahl, Lunn and Nilsson (2019) – if unconstrained firms 

exhibit a constrained behavior through increased operating leverage – a reduction of the 

effect of operating leverage through less rigid costs may induce this particular set of firms 

to change their cash policies. Precisely, estimates from Column 4 (Column 6) indicate 

that a 10 p.p. increase to operating leverage after the law corresponds to a decrease of 

2.05 (3.45) p.p. to the cash to assets ratio, both significant at the 5%. Also, the effects of 
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operating leverage before the reform are highly economically and statistically significant 

at 1% level. The estimations from columns KZ indicate that both constrained and 

unconstrained firms are indifferent to the shock since their cash holdings are unchanged 

after the Labor Law Reform. Note that opposing effects regarding the KZ index are 

already documented by the literature, which may raise questions about the validity of the 

KZ as a measure of constraint (Almeida, Campello and Weisbach, 2004; Hadlock and 

Pierce, 2010). 

Next, to avoid the influence of any specific classification distortion that may be 

borne out of the estimations of the KZ, SA, or WW index – I categorize a firm as 

constrained/unconstrained only if all three measures classify these observations 

accordingly. The attentive reader must recall that for each specific financing constraint 

index (KZ, SA, or WW) the distribution is split between unconstrained and constrained 

firms according to their position (whether below or above the median). In such that, when 

I aggregate using the ‘synthetic’ indicator, only a set of 127 (941) firm-quarters are 

characterized as constrained (unconstrained). Focusing exclusively on unconstrained 

firms to further analyze whether unconstrained firms may behave as constrained, I 

estimate a more granular setting where observations are characterized as high or low fixed 

costs according to their position in the operating leverage distribution. Firms that are 

above (below) the median are identified as high (low) cost.  If firms’ costs ‘stickiness’ 

may differ to some extent, the degree of this rigidity may influence the decision to hoard 

cash due to a precautionary motive.  By partitioning the sample into high or low fixed 

costs, operating leverage should be commensurate to how firms are positioned along with 

the cost structure distribution. The attentive reader may question whether the choice of 

bundling firms into one singular financial constraint indicator may introduce additional 

noise, instead of providing a solution. It is worth mentioning that, according to the 

estimates from the KZ index in Table 5 – which counterpoints the SA and WW index 

coefficients –  one could argue this classification procedure could tilt results towards no 

significance or angle to an effect of the interaction term to constrained firms, going 

against my hypothesis. As Table 6 and Table 7 depicts, this seems not to be the case. 

 [Insert Table 3.7 About Here] 

Table 7 corresponds to the estimations on the degree of the cost structure. 

Indistinctly, across all columns of firms classified high cost, the effect of the interaction 

term present similar estimates, both economically and statistically significant at the 5%. 
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In turn, at the most granular setting (Column 5), an increase of 10 p.p. of the interaction 

term of interest leads to a decrease of 2.66 p.p., while before the law the operating 

leverage impact on cash holdings considering the same variation of 1 p.p. was of 2.74 

p.p. to the cash to assets ratio. Lastly, this result is indicative that even unconstrained 

firms – when they are positioned above the median of the cost structure distribution – 

may hoard some of their cash for precautionary motive (e.g. labor adjustment costs) due 

to cost ‘stickiness’, which in turn could lead to a constrained behavior.  

3.6 Effects of the LLR on cash holdings: uses of cash 

 

With less restriction on cash holdings after the reform, the excess cash could have 

been used to repay debt, pay dividends/repurchase shares, or even invest. Next, I 

investigate how this rigidity-free cash volume was used, by testing which variable had a 

significant change after the labor reform law, in tandem with cash holdings. Across 

Columns in Table 8, I use as dependent variable leverage, net leverage (sum of short- and 

long-term debt minus cash), market leverage (leverage scaled by the market value of 

assets – the latter defined as the sum of short- and long-term debt plus market 

capitalization), total dividends paid (including repurchases) and capital expenditures – all 

scaled by total assets, except for market leverage. I restrict this battery of tests to the 

subsample of unconstrained firms, according to the synthetic financial constraint 

indicator classification, which is built as explained in the last section. To wit, all variables 

are winsorized at the usual 1% and 99% tails of the distribution.   

[Insert Table 3.8 About Here] 

As Table 8 indicates, the unconstrained firms’ leverage ratio has a significant 

change after the enactment of the law (Column 1) at the 5% level. The effect of operating 

leverage after the 4th quarter of 2017 is significantly smaller than its effects before the 

law – more precisely, a 10 percentage point of operating leverage corresponds to a 2.61 

decrease in debt. Also, this result is consistent with the hypothesis of the operating-

financial leverage effect, as covered by recent literature. However, interestingly the 

effects of the interaction term provide an even larger reduction to leverage values. I 

hypothesize this set of unconstrained firms may have taken avail of the diminished labor 

market rigidity to repay/rebalance their leverage ratios – tilting their cash policy towards 

a less stringent financial policy. Besides, this effect is also consistent with the hypothesis 

of diminishing firm risk by retiring debt (strategic motive), since labor claims and/or 
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bargaining power are muted. As argued by Schmalz (2015), this result provides further 

evidence of the bargaining and financial flexibility motive coexisting when regarding 

labor frictions over firms’ financial policy. 

As Table 8 progresses, once we account for net leverage – which subtracts on the 

numerator the level of cash available from the sum of short- and long-term leverage, 

market leverage, and dividends paid, the effects of the reform are not statistically 

significant – except for market leverage values at the 10% statistical level. The motives 

can be two-folded: first, market movements may already capture leverage changes 

through stock returns (Welch, 2004); second, the use of leverage values introduces noises 

to the estimate.  

4. Robustness tests 

4.1 Propensity Score Matched Sample: LLR effects on unconstrained firms 

 

A legitimate concern is that results are being driven by differences in the 

distribution of firms, i.e. observations that are being compared are considerably different 

from one another along their observational dimensions. To circumvent such an issue, I 

match firms using a propensity score (PSM) procedure, by considering as ‘treated’ firms 

that are above the median of the cost structure distribution. The PSM includes firm 

covariates from the baseline regression, industry, and quarter-year indicator variables. 

The reliance on matching on industry and quarter-year variables account for unobserved 

heterogeneity that may be correlated with the effects of the operating leverage after the 

reform. The matching procedure is estimated through a logit regression and a caliper of 

0.01, seeking for one exact match. Observations that are off the common support are 

excluded from the analysis. After obtaining the estimates from this initial procedure, I run 

once again the baseline regression using as weights the propensity score. Panel A in Table 

9 illustrates the covariate balancing test, while Panel B presents estimates from the 

difference-in-differences regression framework with the aforementioned weighting 

scheme.   

[Insert Table 3.9 About Here] 

Even after the matching procedure, the set of covariates cashflow, acquisitions, 

and financial constraints (dividend dummy) exhibit some degree of difference – at 

varying degrees of statistical significance. All the other covariates exhibit no difference 

at the usual statistical inference levels. In Panel B, Columns 1 and 2 corresponds to the 
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difference-in-differences regression on the whole sample – excluding observations that 

are off common support – using the propensity scores as weights. As indicated, no 

significant changes to cash holdings happened before or after the labor reform (Column 

1), but a statistically significant effect at the 10% on both periods are evidenced, once we 

adjust the covariates to incorporate the effects of the shock (Column 2). Once the test 

focuses on the subsample of unconstrained firms, the effects estimated on the baseline 

framework persist. Strictly, the effect of 10 p.p. to operating leverage after the reform is 

a decrease of 2.54 p.p. on cash holdings; analogously, before the reform, the negative 

operating leverage effect on cash holdings is 2.48 p.p. for each 10 p.p. to the cost structure. 

Further, as we estimate the effect of the labor law reform in a regression framework 

adjusting the covariates with the interaction of the shock variable, results are even 

stronger – a 10 p.p. increase after the reform is associated (and economically significant) 

with a 2.62 p.p. decrease in cash ratios. Also, the effect before the law is still significant 

at the 1% level and represents a decrease of 2.60 p.p. to unconstrained firms’ cash ratio. 

This change is close to the magnitude previously presented throughout this paper.     

4.2 Seasonality effects: expanding the time horizon under analysis 

 

Another issue that may taint estimates is a potential seasonality effect, that is not 

captured by the quarter-year fixed effects. The hypothesis is as follows: since the period 

under scrutiny only accounts for one 4th quarter observation (namely, the 4th quarter of 

2017), the linear model may fail to account potential biases that may arise from inherent 

characteristics, such as dividend season, window dressing, auditing effects and/or any 

other unobserved factor that may be correlated with accounting decisions for the closing 

of fiscal/calendar year. To address such issues, I expand the horizon of analysis by 

including the 4th quarter of 2016 and the 4th quarter of 2018.  Afterward, I estimate the 

baseline model under this setting – while preserving all other regression framework 

characteristics. The results are presented in Table 10. 

[Insert Table 3.10 About Here] 

As Table 10 illustrates, estimates are not sensitive to any noise borne out of 

seasonality effects that the baseline linear model fails to account: point estimates are close 

to the ones estimated on previous Tables and economically significant, while presenting 

statistical significance at the 1% level – both for operating leverage before and after the 

law. In sum, the diminishing effect on operating leverage persists. 
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5. Conclusion 

 

In this paper, I show how Brazilian firms’ cash holdings were impacted by the 

2017 labor law reform (LLR). The recent empirical literature has discussed how labor 

adjustment costs impose firms’ policies restrictions, through the bargaining and/or the 

financial flexibility motive. Consistent with the latter, I show that after the reform the 

effect of operating leverage is weakened, i.e. it has a reduced impact on cash holdings. 

The mechanism which transmits this effect stems from the reduction of the sensitivity of 

selling, general & administrative (SG&A) costs to sales, after the reform. Also, I present 

evidence that unconstrained, high fixed costs, and manufacturing firms are the 

subsamples that are impacted the most by the reform. 

These findings suggest that unconstrained firms may exhibit a constrained 

behavior, even when they are not - according to their costs structure; high fixed costs 

firms can undertake less conservative financial policies due to less stringent labor 

adjustment costs, and industries regarded as more prone to unionization or less labor 

specific, such as manufacturing, the curtailment in operating leverage is stronger. I also 

show that a less stringent effect on the cost structure that led to a change in cash policy, 

negatively impacting firms’ leverage. I posit that firms may have retired debt to reduce 

risk since restrictions imposed by frictions on labor markets have dwindled after the 

reform. This hypothesis is in line with the arguments by Schmalz (2015) that both the ex-

ante bargaining and ex-post financial flexibility motive regarding labor frictions on firms’ 

policies can coexist.   
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Figure 3-1. Trade Union Density - Percentage of Total Workforce 

The figure shows the trade union density, the percentage of the total workforce, by 

country in 2016. Data from the International Labour Organization (ILO). 
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Figure 3-2. The Enactment of the Labor Law Reform on Cash Holdings 

This figure shows the effect of the Brazilian labor law reform (LLR), which turned union 

taxes voluntary, on cash holdings. The y-axis plots estimates from regressing cash 

holdings on quarter-year fixed effects and dummy variables regarding the period of the 

validity of the law (4th quarter 2017). The x-axis denotes the quarter relative to the 

adoption. The dashed lines correspond to the upper and lower limit of the 90% confidence 

intervals. The sample period is from the 1st quarter of 2017 to the 3rd quarter of 2018, 

comprising 1,068 quarter-year observations.  
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Table 3-1. Descriptive Statistics 

This table reports descriptive statistics for the main variables. The sample consists of 

firms listed in B3 (Bolsa Balcão Brasil), in the 2-digit SIC Code excluding the 4900-4999 

and 6000-6999 intervals. Sample spans from the 1st quarter of 2017 to the 3rd quarter of 

2018, which comprises 1,068 firm-quarter observations. All continuous variables are 

winsorized in the 1st and 99th percentiles.  

 
 Mean Std. Dev. P25 Median P75 

Dependent Variable      

   Cash holdings 0.079 0.073 0.022 0.058 0.114 

Firm-level Data      

  Cash flow 0.010 0.028 0.000 0.012 0.023 

   Net working capital 0.159 0.181 0.040 0.154 0.267 

   Capital expenditures -0.007 0.007 -0.009 -0.005 -0.002 

   Leverage 0.189 0.159 0.053 0.162 0.290 

   Acquisitions -0.001 0.005 0 0 0 

   Market-to-book 1.606 1.065 0.984 1.215 1.799 

   Size 7.924 1.820 6.715 7.805 9.057 

   Ind. CF volatility 0.024 0.017 0.011 0.019 0.029 

   Dividend dummy 0.419 0.494 0 0 1 

   Operating leverage 0.168 0.130 0.076 0.148 0.213 
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Table 3-2. Cash Holdings and the Labor Law Reform 

This table reports the results of OLS regressions of cash holdings on the continuous 

intensity treatment variable LLR × Operating leverage for firms listed in B3 (Balcão 

Bolsa Brazil) aggregated in the 2-digit codes excluding the intervals 4900-4999 and 6000-

6999. LLR × Operating leverage is the interaction term for the period of the enactment of 

the Brazilian labor law reform with operating leverage. All firm-level variables are 

winsorized in the 1st and 99th percentile. Cluster-robust standard errors are estimated at 

the firm level unless otherwise listed and are reported in parenthesis. *, ** and *** 

indicate significance at the 10%, 5% and 1% level, respectively. 

 

 (1) (2) (3) (4) 

LLR 0.024* 

(0.010) 

   

LLR × Op. leverage -0.120** 

(0.060) 

-0.117* 

(0.064) 

-0.095 

(0.061) 

-0.121* 

(0.062) 

Operating leverage -0.129** 

(0.059) 

-0.126** 

(0.063) 

-0.110* 

(0.059) 

-0.130** 

(0.060) 

Cash flow   -0.033 

(0.045) 

-0.044 

(0.057) 

Net working capital   0.131*** 

(0.037) 

0.015 

(0.017) 

Capital expenditures   0.229 

(0.320) 

0.224 

(0.319) 

Leverage   -0.007 

(0.040) 

0.021 

(0.031) 

Acquisitions   0.561 

(0.369) 

1.157*** 

(0.363) 

Market-to-book   0.028 

(0.017) 

0.003 

(0.003) 

Size   0.037 

(0.030) 

-0.002 

(0.002) 

Ind. CF volatility   0.135 

(0.145) 

0.200 

(0.145) 

Dividend dummy   0.005 

(0.004) 

0.002 

(0.005) 

Firm Fixed Effects Yes Yes Yes Yes 

Quarter-Year Fixed Effects No Yes Yes Yes 

Observations 1,068 1,068 1,068 1,068 

Adjusted R² 0.791 0.796 0.809 0.799 
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Table 3-3. Change in SG&A: Sensitivity to Change in Sales After the LLR 

This table reports the results of OLS regressions of ΔLog SG&A on ΔLog Sales × LLR 

for firms listed in B3 (Balcão Bolsa Brazil) aggregated in the 2-digit codes excluding the 

intervals 4900-4999 and 6000-6999. LLR is an indicator variable that indicates the period 

after the 4th quarter of 2017. All firm-level variables are winsorized in the 1st and 99th 

percentile. Cluster-robust standard errors are estimated at the firm level unless otherwise 

listed and are reported in parenthesis. *, ** and *** indicate significance at the 10%, 5% 

and 1% level, respectively. 

 

 (1) (2) (3) (4) 

ΔLog Sales 0.346*** 

(0.089) 

0.269** 

(0.107) 

0.257*** 

(0.107) 

0.260** 

(0.108) 

ΔLog Sales × LLR -0.223*** 

(0.077) 

-0.214** 

(0.106) 

-0.216** 

(0.106) 

-0.225** 

(0.111) 

LLR 0.042*** 

(0.012) 

   

Firm-Level Controls No No Yes Yes 

Firm Fixed Effects No Yes Yes Yes 

Quarter-Year FE No Yes Yes Yes 

Observations 1,015 1,015 1,015 1,015 

Adjusted R² 0.079 0.008 0.020 0.017 
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Table 3-4. Cash Holdings and the LLR: Manufacturing Firms 

This table reports the results of OLS regressions of cash holdings on the continuous 

intensity treatment variable LLR × Operating leverage for subsamples of manufacturing 

and non-manufacturing firms listed in B3 (Balcão Bolsa Brazil) aggregated in the 2-digit 

codes excluding the intervals 4900-4999 and 6000-6999. LLR × Operating leverage is 

the interaction term for the period of the enactment of the Brazilian labor law reform with 

operating leverage. Firms within the 19-40 2-digit SIC code interval are considered as the 

manufacturing sector. All firm-level variables are winsorized in the 1st and 99th percentile. 

Cluster-robust standard errors are estimated at the firm level unless otherwise listed and 

are reported in parenthesis. *, ** and *** indicate significance at the 10%, 5% and 1% 

level, respectively. 

 
Manufacturing Yes No Yes No Yes No 

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

LLR 0.041** 

(0.014) 

0.011 

(0.013) 

    

LLR × Op. leverage -0.226*** 

(0.082) 

-0.032 

(0.049) 

-0.238*** 

(0.089) 

-0.012 

(0.058) 

-0.226** 

(0.090) 

-0.036 

(0.051) 

Operating leverage -0.230*** 

(0.080) 

-0.041 

(0.055) 

-0.228*** 

(0.080) 

-0.032 

(0.065) 

-0.213** 

(0.083) 

-0.053 

(0.059) 

Cash flow   0.020 

(0.053) 

-0.054 

(0.071) 

-0.017 

(0.084) 

-0.034 

(0.070) 

Net working capital   0.119*** 

(0.040) 

0.159*** 

(0.059) 

0.019 

(0.023) 

0.031 

(0.029) 

Capital expenditures   -0.046 

(0.527) 

0.272 

(0.304) 

-0.186 

(0.556) 

0.519 

(0.381) 

Leverage   -0.019 

(0.038) 

-0.015 

(0.087) 

0.032 

(0.033) 

0.025 

(0.060) 

Acquisitions   1.055** 

(0.519) 

-0.094 

(0.390) 

1.565*** 

(0.457) 

0.215 

(0.299) 

Market-to-book   0.026 

(0.023) 

0.040 

(0.025) 

0.006** 

(0.003) 

-0.002 

(0.004) 

Size   0.058 

(0.038) 

0.052 

(0.044) 

-0.003 

(0.002) 

-0.002 

(0.002) 

Ind. CF volatility   0.337** 

(0.166) 

-0.330 

(0.228) 

0.361 

(0.236) 

0.042 

(0.221) 

Dividend dummy   0.007 

(0.005) 

0.004 

(0.005) 

0.004 

(0.006) 

0.003 

(0.006) 

Firm Fixed Effects Yes Yes Yes Yes Yes Yes 

Quarter-Year FE No No Yes Yes Yes Yes 

Observations 570 498 570 498 570 498 

Adjusted R² 0.825 0.727 0.840 0.755 0.837 0.733 
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Table 3-5. Cash Holdings and the LLR: Cross-sectional Heterogeneity 

 

This table reports the results of OLS regressions of cash holdings on the continuous 

intensity treatment variable LLR × Operating leverage for subsamples of manufacturing 

and non-manufacturing firms listed in B3 (Balcão Bolsa Brazil) aggregated in the 2-digit 

codes excluding the intervals 4900-4999 and 6000-6999. LLR × Operating leverage is 

the interaction term for the period of the enactment of the Brazilian labor law reform with 

operating leverage. Firms within the 19-40 2-digit SIC code interval are considered as the 

manufacturing sector. All firm-level variables are winsorized in the 1st and 99th percentile 

and pre-dated to the respective shock. Cluster-robust standard errors are estimated at the 

firm level unless otherwise listed and are reported in parenthesis. *, ** and *** indicate 

significance at the 10%, 5% and 1% level, respectively. 

 

Manufacturing Yes No Yes No 

 (1) (2) (3) (4) 

LLR × Op. leverage -0.206** 

(0.099) 

-0.042 

(0.072) 

-0.209** 

(0.103) 

-0.073 

(0.086) 

Operating leverage -0.215** 

(0.098) 

-0.011 

(0.074) 

-0.222** 

(0.103) 

-0.025 

(0.081) 

     

Firm Controls No No Yes Yes 

Firm Fixed Effects Yes Yes Yes Yes 

Industry×Quarter-Year FE Yes Yes Yes Yes 

Observations 570 498 570 498 

Adjusted R² 0.819 0.739 0.823 0.746 
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Table 3-6. Cash Holdings and the LLR: the Effect of Financial Constraints 

This table reports the results of OLS regressions of cash holdings on the continuous 

intensity treatment variable LLR × Operating leverage for financially constrained and 

unconstrained firms listed in B3 (Balcão Bolsa Brazil) aggregated in the 2-digit codes 

excluding the intervals 4900-4999 and 6000-6999. LLR × Operating leverage is the 

interaction term for the period of the enactment of the Brazilian labor law reform with 

operating leverage. Firms are characterized according to their rank by the KZ, SA, and 

WW index. The KZ index is defined as -1.002 × Cash flow + 0.283 × Market-to-book + 

3.139 × Debt -39.368 × Dividends -1.315 × Cash holdings, while SA is -0.737 × Size + 

0.043 × Size² -0.040 × Age, lastly the WW index is defined as -0.091 × Cash flow -0.062 

× Dividend dummy + 0.021 × Long-term debt -0.044 × Size + 0.102 × Industry sales 

growth – 0.035 × Sales growth. Firms above (below) median of the distribution of each 

index are considered constrained (unconstrained). All firm-level variables are winsorized 

in the 1st and 99th percentile. Cluster-robust standard errors are estimated at the firm level 

unless otherwise listed and are reported in parenthesis. *, ** and *** indicate significance 

at the 10%, 5% and 1% level, respectively. 

 
 KZ index SA index WW index 

 Const. Unconst. Const. Unconst. Const. Unconst. 

LLR × Op. leverage -0.151 

(0.095) 

-0.177 

(0.107) 

-0.039 

(0.051) 

-0.205** 

(0.088) 

-0.064 

(0.068) 

-0.345** 

(0.141) 

Operating leverage -0.148 

(0.100) 

-0.205** 

(0.095) 

-0.041 

(0.054) 

-0.219*** 

(0.077) 

-0.050 

(0.072) 

-0.358*** 

(0.133) 

Cash flow -0.040 

(0.135) 

-0.055 

(0.070) 

-0.029 

(0.087) 

-0.050 

(0.073) 

-0.053 

(0.080) 

-0.068 

(0.125) 

Net working capital 0.046 

(0.034) 

0.014 

(0.026) 

0.023 

(0.028) 

0.009 

(0.025) 

0.009 

(0.021) 

0.028 

(0.033) 

Capital expenditures -0.298 

(0.599) 

0.430 

(0.331) 

0.016 

(0.472) 

0.252 

(0.359) 

-0.018 

(0.443) 

0.315 

(0.560) 

Leverage 0.049 

(0.062) 

0.035 

(0.076) 

0.034 

(0.046) 

-0.006 

(0.038) 

0.017 

(0.040) 

0.023 

(0.047) 

Acquisitions 0.700* 

(0.400) 

1.494** 

(0.577) 

0.485** 

(0.021) 

2.075*** 

(0.500) 

0.471 

(0.472) 

1.229*** 

(0.343) 

Market-to-book 0.007 

(0.005) 

-0.002 

(0.005) 

0.001 

(0.004) 

0.000 

(0.007) 

0.002 

(0.004) 

0.007 

(0.005) 

Size -0.003 

(0.002) 

-0.000 

(0.002) 

-0.001 

(0.002) 

-0.003 

(0.003) 

0.000 

(0.003) 

0.001 

(0.004) 

Ind. CF volatility 0.245 

(0.244) 

0.160 

(0.210) 

0.349 

(0.247) 

0.187 

(0.247) 

0.345 

(0.217) 

0.042 

(0.207) 

Dividend dummy -0.005 

(0.006) 

0.002 

(0.007) 

0.009 

(0.008) 

0.003 

(0.006) 

0.012 

(0.011) 

-0.003 

(0.007) 

Firm Fixed Effects Yes Yes Yes Yes Yes Yes 

Quarter-Year FE Yes Yes Yes Yes Yes Yes 

Observations 518 550 509 559 541 527 

Adjusted R² 0.810 0.821 0.744 0.858 0.819 0.760 
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Table 3-7. Cash Holdings and the LLR: High Fixed Costs Firms 

This table reports the results of OLS regressions of cash holdings on interaction term LLR 

× Operating leverage for a subsample of above and below the median of the operating 

leverage distribution for unconstrained firms listed in B3 (Balcão Bolsa Brazil) 

aggregated in the 2-digit codes, excluding the intervals 4900-4999 and 6000-6999. Firms 

are characterized as high costs when they are above the median of the operating leverage 

distribution. All firm-level variables are winsorized in the 1st and 99th percentile. Firm-

level covariates interact with the respective shock variable. Cluster-robust standard errors 

are estimated at the firm level unless otherwise listed and are reported in parenthesis. *, 

** and *** indicate significance at the 10%, 5% and 1% level, respectively. 

 
Degree of Cost Structure High Low High Low High Low 

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

LLR 0.006 

(0.012) 

0.007 

(0.010) 

    

LLR × Op. leverage -0.245** 

(0.106) 

-0.251 

(0.171) 

-0.265** 

(0.117) 

-0.264 

(0.177) 

-0.266** 

(0.123) 

-0.261 

(0.168) 

Operating leverage -0.258*** 

(0.095) 

-0.284 

(0.198) 

-0.275*** 

(0.103) 

-0.293 

(0.205) 

-0.274** 

(0.110) 

-0.263 

(0.177) 

Cash flow     -0.032 

(0.112) 

-0.070 

(0.085) 

Net working capital     0.005 

(0.031) 

0.024 

(0.021) 

Capital expenditures     0.277 

(0.575) 

0.131 

(0.423) 

Leverage     -0.033 

(0.034) 

0.063 

(0.053) 

Acquisitions     2.747*** 

(0.587) 

0.635 

(0.481) 

Market-to-book     -0.001 

(0.005) 

0.009 

(0.009) 

Size     0.002 

(0.003) 

-0.004 

(0.003) 

Ind. CF volatility     0.167 

(0.293) 

0.171 

(0.178) 

Dividend dummy     0.003 

(0.008) 

-0.003 

(0.006) 

Firm Fixed Effects Yes Yes Yes Yes Yes Yes 

Quarter-Year FE No No Yes Yes Yes Yes 

Observations 459 482 459 482 459 482 

Adjusted R² 0.767 0.828 0.775 0.829 0.784 0.834 
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Table 3-8. Effects of the LLR on cash holdings: uses of cash 

This table reports the results of OLS regressions of leverage, net leverage, market 

leverage, dividend to assets and capital expenditures on the interaction term LLR × 

Operating leverage for a subsample of unconstrained firms listed in B3 (Balcão Bolsa 

Brazil) aggregated in the 2-digit codes, excluding the intervals 4900-4999 and 6000-6999. 

Firms are characterized as unconstrained according to the synthetic indicator as of Section 

3.5. All firm-level variables are winsorized in the 1st and 99th percentile. Firm-level 

covariates interact with the respective shock variable. Cluster-robust standard errors are 

estimated at the firm level unless otherwise listed and are reported in parenthesis. *, ** 

and *** indicate significance at the 10%, 5% and 1% level, respectively. 

 

 Leverage 
Net 

Leverage 

Market 

Leverage 

Dividends 

to Assets 
CAPEX 

 (1) (2) (3) (4) (5) 

LLR × Op. leverage -0.261** 

(0.109) 

-0.027 

(0.109) 

-0.180* 

(0.099) 

-0.015 

(0.014) 

-0.012 

(0.008) 

Operating leverage -0.246** 

(0.101) 

-0.006 

(0.094) 

-0.160 

(0.101) 

-0.010 

(0.015) 

-0.010 

(0.008) 

Cash flow -0.072 

(0.078) 

-0.026 

(0.096) 

0.159 

(0.129) 

0.146*** 

(0.035) 

-0.010 

(0.018) 

Net working capital 0.064** 

(0.028) 

0.050 

(0.032) 

0.076** 

(0.035) 

-0.001 

(0.005) 

-0.001 

(0.002) 

Capital expenditures -0.128 

(0.476) 

-0.403 

(0.553) 

-0.243 

(0.733) 

0.100 

(0.075) 

 

Leverage    -0.000 

(0.004) 

0.000 

(0.002) 

Acquisitions 0.411 

(0.616) 

-0.943 

(0.728) 

-0.142 

(0.389) 

0.065 

(0.063) 

0.016 

(0.073) 

Market-to-book -0.006 

(0.005) 

-0.008 

(0.007) 

-0.007 

(0.006) 

0.003* 

(0.002) 

0.000 

(0.000) 

Size 0.002 

(0.003) 

0.003 

(0.004) 

0.007 

(0.005) 

-0.000 

(0.000) 

-0.000 

(0.000) 

Ind. CF volatility 0.385 

(0.298) 

0.218 

(0.306) 

0.679 

(0.643) 

0.001 

(0.038) 

-0.065*** 

(0.023) 

Dividend dummy 0.005 

(0.005) 

0.006 

(0.006) 

0.007 

(0.006) 

-0.007*** 

(0.001) 

-0.001 

(0.000) 

Firm Fixed Effects Yes Yes Yes Yes Yes 

Quarter-Year FE Yes Yes Yes Yes Yes 

Observations 941 941 941 941 941 

Adjusted R² 0.944 0.915 0.962 0.451x’ 0.648 
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Table 3-9. Propensity Score Matching 

This table reports the results of OLS regressions using the propensity score as weights of 

cash holdings on the continuous intensity treatment variable LLR × Operating leverage 

for firms listed in B3 (Balcão Bolsa Brazil) aggregated in the 2-digit codes excluding the 

intervals 4900-4999 and 6000-6999. LLR × Operating leverage is the interaction term for 

the period of the enactment of the Brazilian labor law reform with operating leverage. A 

firm is considered ‘treated’ when they are positioned above the median of the cost 

structure distribution. Panel A presents the covariate balancing and Panel B presents the 

results of the shock on firms’ cash holdings for the whole sample and unconstrained firms. 

All firm-level variables are winsorized in the 1st and 99th percentile. In Panel B 

regressions are estimated first using unadjusted firm-level covariates, while covariates 

listed as adjusted interact with the respective shock. Cluster-robust standard errors are 

estimated at the firm level unless otherwise listed and are reported in parenthesis. *, ** 

and *** indicate significance at the 10%, 5% and 1% level, respectively. 
 

Panel A: Matched Sample Means 

 Control 

(Obs.541) 

Treatment 

(Obs.523) 

t-statistic 

difference in 

means 

Cash flow 0.013 0.008 2.80*** 

Net working capital 0.179 0.161 -1.50 

Capital Expenditures -0.007 -0.007 -1.35 

Leverage 0.173 0.174 -0.11 

Acquisitions -0.001 -0.001 -2.02** 

Market-to-book 1.696 1.675 0.27 

Size 7.664 7.683 -0.18 

Ind. CF volatility 0.023 0.022 1.49 

Dividend dummy 0.421 0.363 1.90* 

(Continued) 
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Table 3-9. Continued 

Panel B: Matched Sample Effect of LLR on Cash Holdings 

 
Whole Sample 

Unconstrained 

Sample 

LLR × Op. leverage 
-0.125 

(0.081) 

-0.145* 

(0.079) 

-0.254*** 

(0.080) 

-0.262*** 

(0.095) 

Operating leverage 
-0.126 

(0.077) 

-0.145* 

(0.077) 

-0.248*** 

(0.072) 

-0.260*** 

(0.087) 

Firm Covariates Yes Yes, adj. Yes Yes, adj. 

Firm Fixed Effects Yes Yes Yes Yes 

Quarter-Year FE Yes Yes Yes Yes 

Observations 787 787 688 688 

Adjusted R² 0.813 0.803 0.838 0.828 
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Table 3-10. Cash Holdings and the Labor Law Reform: seasonality effects 

This table reports the results of OLS regressions of cash holdings on the continuous 

intensity treatment variable LLR × Operating leverage for firms listed in B3 (Balcão 

Bolsa Brazil) aggregated in the 2-digit codes excluding the intervals 4900-4999 and 6000-

6999, expanding the time frame under analysis by including the 4th quarter of 2016 and 

the 4th quarter of 2018. LLR × Operating leverage is the interaction term for the period of 

the enactment of the Brazilian labor law reform with operating leverage. All firm-level 

variables are winsorized in the 1st and 99th. Column 3 provides estimates where the 

covariates are unadjusted, whereas Column 4 provides estimates where covariates interact 

with the respective shock. Cluster-robust standard errors are estimated at the firm level 

unless otherwise listed and are reported in parenthesis. *, ** and *** indicate significance 

at the 10%, 5% and 1% level, respectively. 

 

 (1) (2) (3) (4) 

LLR 0.001 

(0.005) 

 

 

  

LLR × Op. leverage -0.128*** 

(0.038) 

-0.143*** 

(0.042) 

-0.135*** 

(0.040) 

-0.149*** 

(0.043) 

Operating leverage -0.141*** 

(0.0382) 

-0.154*** 

(0.041) 

-0.153*** 

(0.038) 

-0.158*** 

(0.042) 

Cash flow   -0.064 

(0.039) 

-0.089 

(0.072) 

Net working capital   0.137*** 

(0.040) 

0.108** 

(0.045) 

Capital expenditures   0.036 

(0.252) 

0.254 

(0.300) 

Leverage   -0.038 

(0.032) 

-0.076 

(0.063) 

Acquisitions   0.607** 

(0.282) 

0.803* 

(0.467) 

Market-to-book   0.031* 

(0.016) 

0.022 

(0.027) 

Size   0.041 

(0.028) 

0.053 

(0.067) 

Ind. CF volatility   0.091 

(0.133) 

0.111 

(0.305) 

Dividend dummy   0.003 

(0.003) 

-0.004 

(0.006) 

Firm Fixed Effects Yes Yes Yes Yes 

Quarter-Year Fixed Effects No Yes Yes Yes 

Observations 1,362 1,362 1,362 1,361 

Adjusted R² 0.767 0.772 0.787 0.777 
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A 3-1. Definitions of Variables 

All firm-quarter variables are extracted from Standard & Poor’s Capital IQ 

database. Variables are winsorized in the 1st and 99th percentile. 

Variable Description 

Cash Holdings 
Cash and cash equivalents scaled by total 

assets 

Net Working Capital 
Current assets minus current liabilities over 

total assets 

Cashflow 
Earnings after interest, taxes, and dividends, 

but before depreciation; scaled by total assets 

Leverage 
Sum of short- and long-term debt to total 

assets 

Acquisitions  Acquisitions scaled by total assets 

Market-to-book 

Book value of assets plus market 

capitalization less book value of equity; 

scaled by total assets  

Size Natural logarithm of total assets 

CAPEX to total assets Capital expenditures divided by total assets  

Industry Cashflow 

The rolling standard deviation for each firm-

quarter over the previous 4 quarters averaged 

by industry 

Dividend dummy 
Indicator variable set to 1 when a firm pays 

dividends. Financial constraint proxy 

Operating leverage 

Sum of Costs of Goods Sold (COGS) and 

Selling, General & Administrative (SG&A) 

over total assets 

LLR 

Labor law reform indicator variable which is 

set to 1 for the period after the 4th quarter of 

2017 

Δ Log SG&A Natural logarithm of SG&At over SG&At-1 

Δ Log Sales Natural logarithm of Salest over Salest-1 

KZ index =-1.002×Cashflow+0.283×Market-to-

book+3.319×Leverage+39.368×Dividends to 

assets-1.315×Cash holdings 

SA index =-0.737×Size+0.043×Size²-0.04×Age 

  

(Continued) 
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A 3-2. Continued 

WW index =-0.091×Cashlow-0.62×Dividend 

dummy+0.021×Long-term debt-

0.44×Size+0.102×Industry growth -

0.035×Sales growth 

Degree of Operating Leverage (DOPL) Indicator variable set to 1 when a firm is 

above the median of the operating leverage 

distribution 

Market leverage Sum of short- and long-term debt to the 

market value of assets (Total Assets plus 

Market capitalization minus Total Equity) 

Net Leverage Total Debt (sum of short- and long-term 

debt) minus cash and equivalents, scaled by 

total assets 

Dividends to assets Sum of total dividends paid (including 

repurchases) to total assets  
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 Final Remarks 
 

This dissertation investigates the interconnectedness of the labor market environment 

and firms’ financial policies. The recent theoretical and empirical literature shows that as 

a fundamental factor of production labor is relevant friction to firms’, impacting their 

decisions over debt issuance and cash management. Therefore, I study two specific and 

particular settings regarding this topic: one delineating the effects of a supply-side shock 

to the American labor market after the events of September 11th and its effects over 

manufacturing firms’ financial leverage; while the second explores how the end of the 

compulsory union tax in Brazil – after the labor law reform in 2017 – has affected firms’ 

cash holdings. In both essays that comprise this dissertation, I show that the operating-

financial leverage channel is the main mechanism that transmits these labor market 

outcomes to the firms’ mix of external and internal funds. 

As Schmalz (2015) exposes, there are two dominating views regarding the 

relationship between labor and financial policies: bargaining (ex-ante) and financial 

flexibility (ex-post) motives. The results presented in Essay 1, are in line with the ex-ante 

view, that is, after the occurrence of the supply-side shock to labor markets, 

manufacturing firms had to manage their financial leverage according to their cost 

structure. In such sense, the decrease in their leverage ratios is consistent with diminishing 

business risk and financial distress risk. Further, once I investigate whether effects are 

heterogeneous to the degree of unionization, I show that firms located in states where 

volunteering personnel and unionization is in the first two quartiles of the distribution, 

this effect is more pronounced. Results also indicate that these effects are not due to a 

firm laying off workers to reduce costs, which may indicate a downward wage rigidity. 

Finally, by applying a propensity score matching procedure which alleviates concerns 

over covariates skewness driving my results, I show that the results persist.  

Although contributing to the existing literature on operating leverage, capital 

structure, and labor cost adjustments, further developments can be made on the research 

design. Specifically, in Essay 1, more granular data (i.e. volunteering-specific 

information such as place of origin, gender, educational background, etc.) allows the 

researcher to conduct more detailed causation arguments whether which type of worker 

(unionized or not) was more prone to volunteer. Also, this data refinement can provide a 

more clear-cut identification strategy, ruling out any other potential alternative stories not 
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addressed by this dissertation and/or exploring heterogeneous effects among states. 

Focusing on labor market outcomes within-states, some spatial regression framework 

could also be explored to check whether spillover effects occurred throughout the event 

of interest. 

In Essay 2, I show that after the labor law reform (LLR) the effect of operating 

leverage on Brazilian firms’ cash holdings is suppressed by the reduction to the sensitivity 

of selling, general & administrative (SG&A) to sales. I also present evidence that 

unconstrained, high fixed costs, and manufacturing firms are the subsamples that are 

impacted the most by the reform. This result indicates the hypothesis raised by Kahl, 

Lunn and Nilsson (2019) can be extended to the Brazilian setting, i.e. unconstrained firms 

may have an induced constrained behavior according to their degree on the cost structure 

distribution. In turn, this set of firms had a less inflexible cash policy, retiring financial 

leverage. Concluding, this finding is in line with the ex-post labor and finance conundrum. 

The main effects of the labor law reform may be induced by the different aspects 

that the bill comprises. As introduced in Essay 2, a wide array of subjects composes the 

LLR and it is difficult to argue which one is more relevant to the observed outcome 

explored in the article. Further developments can be made in more detail-specific settings 

and in tandem with labor court data. As indicated through anecdotal evidence, the effects 

of the reform on litigation between workers and firms have dwindled considerably – 

which may provide interesting fields of research to be explored. Also, the study can be 

further explored to show which view is more dominant in the Brazilian economic scenario 

(and to which subset of average firms): the ex-ante or the ex-post labor and finance 

motive. 
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