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1. Introduction

People with disabilities represent 15% of the world’s population. Despite the improve-
ment in rights equality throughout the years, they present worse health perspectives,
lower educational attainment, lower economic participation, and higher poverty rates
when compared to people with no disabilities. (WHO, The World Bank 2011)

Many countries adopt affirmative policies aiming for the insertion of people with
disabilities (PwD) in the labor market. Employment quotas policies are implemented in
Germany, France, Japan, Italy, and Brazil, while countries like United States, Australia,
United Kingdom, Canada, and New Zealand have anti-discrimination laws that make
employment discrimination against people who have disabilities illegal.

Studies regarding anti-discrimination laws in the United States, such as Deleire (2000),
Acemoglu and Angrist (2001), and Beegle and Stock (2003), point to the existence of
disparities in wages and employment rates between workers with and without disabilities.
In the United Kingdom, where there is a similar anti-discrimination law in place, Bell and
Heitmueller (2009) verify that the law did not have an impact on the employment of
people with disabilities and that it possibly made it worse in the period immediately after
its implementation.

CONTACT Edward Martins Costa @ edwardcosta@ufc.br
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Regarding employment quotas, studies for Germany, such as Wagner, Schnabel, and
Kolling (2001), Lechner and Vazquez-Alvarez (2011), and Verick (2004), suggest that
inclusion policies are not effective in reducing the participation cost of workers with
disabilities in the labor market. For Italy, Parodi e Sciulli (2013) find that transferring
resources to low-income families with a member with disabilities is effective in the short
run and helps prevent the risk of being categorized as low-income in the future.
Addabbo, Krishnakumar, and Sarti (2014) observe that the impact of having
a disability in Italy is different according to the type of disability. Agovino, Garofalo,
and Marchesano (2016) note that the Italian law had a positive but small impact on the
labor market participation of people with disabilities. In some countries, the establish-
ment of employment quotas is effective, as pointed by Humer, Wuellrich, and
Zweimiller (2007), Wuellrich (2010), and Lalive, Wuellrich, and Zweimiiller (2013),
for Austria, and Mori and Sakamoto (2018), for Japan.

In Brazil, the employment quota for PwD is regulated by Article 93 of the Law
no. 8.213, of July 24th, 1991, establishing that firms with 100 or more employees are
obliged to fulfill quotas varying from 2% to 5% of its total employees with workers who
have a type of disability. According to Decree no. 5296, of December 2nd, 2004, that
includes physical, hearing, visual, intellectual, and multiple disabilities, as well as reha-
bilitated individuals.

According to the Special Secretariat for Social Security and Labor and the Ministry of
Economy, observing data from the Annual Social Information Report (RAIS), there were
486,7 thousand employed people with disabilities, representing only 1% of the total
number of work ties in 2018. A few studies, such as Neri et al. (2003), verified the effect
of the employment quotas law in Brazil. The study analyzes the law’s initial phase, a period
in which it was not fully adjusted, and concludes that larger firms are far from adapting to
the law. Thomasi et al. (2018) examined the labor market for people with disabilities before
and after the establishment of the Ordinance no. 1.199, of October 28th, 2003, that
approved the application of fines to firms that fail to comply with the quotas. The main
results point that people with visual and hearing disabilities face fewer insertion restric-
tions in the formal labor market and that workers who are 50 years or older have a higher
probability of insertion as autonomous workers in the labor market. Neri et al. (2003), and
Thomasi et al. (2018), however, do not analyze how the quota system affects the firms’
demand for workers with disabilities, nor the law’s effect.

In this context, this study aims to contribute with the literature on affirmative policies
for the Brazilian labor market, using microdata from RAIS, for the years of 2007 and 2016,
to estimate the Law of Quotas’ causal effects on the demand for workers with disabilities.
To do so, we use a Regression Discontinuity Design (RDD) based on the size of the firm,
estimated considering its number of employees. However, an increase in demand is not
a guarantee that the law is being followed. Thus, we must also evaluate its effectiveness on
the employment of people with disabilities, based on the quota percentages established
according to the firm’s size. And finally, we analyze the law’s impact on each sector of
economic activity, aiming to verify which sectors are complying with the law.
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2. International experiences on the insertion of people with disabilities in
the labor market

The establishment of the 159 Convention of the International Labor Organization (ILO)
in 1983, regarding the professional rehabilitation and employment of people with dis-
abilities, was a milestone to the inclusion of workers with disabilities in the labor market
worldwide (ILO 1983). This norm brought relevant progress in the sense of establishing
definitions and fundamental guidelines, ensuring equal work opportunities for workers
with disabilities and workers without disabilities in countries integrating the UN. As
a result, several national laws emerged to guarantee access to work for people with
disabilities.

The literature on national legislation is expressively composed by studies on the effects
of anti-discrimination laws for people with disabilities in the labor market, especially for
the United States. Beegle and Stock (2003) examined anti-discrimination laws on the
state level before the enactment of the Americans with Disabilities Act (ADA) and found
that they are associated with lower relative earnings and relative labor force participation
rates for workers with disabilities when compared to PwD in states that did not have any
anti-discrimination legislation. Analyzing the period after ADA, Deleire (2000) observed
a decrease in the employment rate of over 7 percentage points for males with disabilities,
when comparing to the employment of males with no disabilities, with wages remaining
unchanged.

To observe if ADA improved economic conditions for people with disabilities,
Acemoglu and Angrist (2001) analyzed employment and wages for workers with and
without disabilities, using data from the Current Population Survey (CPS) and the Equal
Employment Opportunity Commission (EEOC) on discrimination rates by state, for the
years of 1988-1997, connecting changes in labor market variables to ADA-related fines.
The CPS data shows a decrease in the employment of women and men with disabilities,
aged between 21 to 39 years old, in the period after the implementation of ADA, with
wages remaining unchanged. There was also a decrease in the share of people receiving
disability insurance and Supplemental Security Income (SSI). In that sense, the authors
concluded that ADA reduced the employment of workers with disabilities aged between
21 to 39 years old. Additional results suggest that the employment of people with
disabilities decreased in higher proportion in medium-sized firms, possibly due to the
small-sized companies being exempt from ADA and large companies being more pre-
pared to absorb the costs related to ADA. Also, there was no evidence on the effect of
ADA on workers without disabilities.

Similar to ADA, the Disability Discrimination Act (DDA) was established in the
United Kingdom in 1995, aiming to overcome the barriers to the employment of people
with disabilities in the country. It was expected that the rights guaranteed by the law
would significantly increase job opportunities, both in obtaining and keeping employ-
ment. In that sense, Bell and Heitmueller (2009), using data from the British Household
Panel Survey (BHPS) for the years of 1991-2002, estimated a model of differences in
differences and verified that DDA had no impact on the employment of people with
disabilities in the immediate period after its implementation. The authors point to low
financial support, low levels of general awareness about the law among people with
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disabilities and employers, and limitation of knowledge about the costs required to follow
the law, as possible causes for its ineffectiveness.

Using panel data to analyze the Quotas Law, studies performed by Wagner, Schnabel,
and Kolling (2001) and Verick (2004) verified the impact of the German labor legislation,
the People with Severe Disabilities Act (PSDA), on workers with severe disabilities. Such
law imposes that companies with 16 or more employees must hire workers with dis-
abilities corresponding to 6% of the total number of workers. Wagner, Schnabel, and
Kolling (2001) did not find clear evidence of changes in labor demand for companies in
the first limit of the law, suggesting that the amount paid by firms as a penalty may be too
small to encourage the employment of PwD. Verick (2004) evaluated the impact of the
PSDA reform in 2003, analyzing three years before (1998-2000) and after (2001-2003)
the reform, to compare people with severe disabilities (treatment group) to people with
moderate disabilities or without disabilities (control group). The results did not show
evidence that changes in the financial incentives given by the PSDA had a long-term
positive impact on the employment of people with severe disabilities. Moreover, the
adjustments in the financial incentives of the law were not sufficient to increase the
demand for workers with disabilities, due to the small magnitude of noncompliance fines
and to the adverse economic conditions at the time the reform took place.

Lechner and Vazquez-Alvarez (2011) analyzed the impact of the status of disability in
the labor market, using data from the German Socio-economic Panel (1984-2001) to
estimate the impact of having disabilities on labor market variables and different income
measures. The results point out that workers with no disabilities had higher employment
rates when compared to workers with a disability and that the established inclusion
policies did not reduce the cost for workers with disabilities to participate in the labor
market.

Mori and Sakamoto (2018) analyzed the effect of the employment quota system for
people with disabilities in Japan, in 2008, using administrative data to estimate
a Regression Discontinuity Design (RDD). According to the employment policies direc-
ted to PwD in Japan, firms with 301 or more workers had to pay fines in case of non-
compliance with the established quota. The authors used the number of employees with
disabilities as an instrumental variable (IV) to evaluate if the employment of PwD
decreases firms’ profit. The results show that the establishment of fines promotes the
hiring of people with disabilities in the manufacturing industry in Japan and that there’s
no clear correlation between the number of employed PwD and the profit of the firm,
although this result, estimated using RDD, contradicts the OLS result, which showed
a negative relationship between profit rate and the employment of people with
disabilities.

In Austria, companies must hire at least one PwD for every 25 workers without
disabilities, and those that are noncompliant with the law are subject to a tax used to
subsidized compliant firms, according to the Disabled Persons Employment Act (DPEA).
Lalive, Wuellrich, and Zweimiiller (2013) analyzed if an employment quota imposed on
firms can help increase the demand for workers with disabilities, by estimating an RDD
to explore the discontinuity in the relative cost of employment for workers with and
without disabilities. The results indicate that companies with over 25 workers without
disabilities employ 12% more PwD than without the established tax, and the employment
of workers with disabilities is higher in companies with lower wages than in those with
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higher wages. Another observed result is that an increase in the noncompliance tax
increases the employment of people with disabilities, while a bonus to companies that
employ workers with disabilities above the established quota slightly decreases the fine’s
effects on employment.

Using regression with fixed effects, Humer, Wuellrich, and Zweimiiller (2007) exam-
ined the impact of the Austrian employment quotas law on the labor market perspectives
and gains for workers with severe disabilities, defined relative to the degree of disability
due to a physical, mental, intellectual, or sensory disorder, so that the worker’s work
capacity is reduced by at least 50%. The study found that employed workers that obtain
a severe disability status have higher job perspectives after acquiring it, while unem-
ployed workers have an extreme reduction in their employment perspectives after
receiving this status. That happens due to the extended employment protection for the
beneficiaries, which imposes substantial dismissal costs to firms when firing workers with
disabilities. Therefore, they highlight that the employment protection legislation regard-
ing PwD has a high impact on the hiring decisions made by firms.

In continuity, using interrupted time series, Wuellrich (2010) verified if a 30% increase
in the single tax related to the Austrian employment quota affected the firms’ demand for
workers with disabilities. This study indicates that there was a relevant increase in the
demand for workers with disabilities after this measure took place. Corroborating with
Lalive, Wuellrich, and Zweimiiller (2013), the author points out that the non-compliance
tax increase had a positive impact on the employment of people with disabilities.

Some studies find that disabilities affect insertion in the labor market and employ-
ment, both for people with disabilities and their family members. In Italy, Parodi and
Sciulli (2012) study the determinants of the probability of being considered low-income
for families with a family member with disabilities for the years 2004 and 2007. They find
that these families depend significatively on government assistance, which is also deter-
mined by structural variables such as employment of people with disabilities in the South,
size of the family, and partner’s employment.

In a similar study, Mussida and Sciulli (2015) examined the direct and indirect effects
of having a disability, aiming to understand how living with a family member with
a disability affects an individual’s probability of being employed. The authors performed
a comparative analysis in four European countries (Italy, Spain, France, and United
Kingdom), for the years 2007 and 2010, and found negative direct impacts of disability on
the chance of employment for all countries.

Addabbo, Krishnakumar, and Sarti (2014) analyzed data on people with disabilities in
Italy, focusing on employment opportunities and participation in the labor market, and
found that the impact on employment varies according to the type of disability and other
individual and environmental characteristics, such as age, gender, education, and place of
residence.

A few studies analyzed the effect of Italian legislation - in particular, Law number 68
of March of 1999, which regulates and promotes the employment of people with
disabilities in Italy, establishing a 7% quota for companies with 50 or more employees;
two workers with disabilities in companies with 36 to 50 workers; and one person with
a disability if the company employs 15 to 35 people. According to Addabbo,
Krishnakumar, and Sarti (2014), Italy is considered an international reference due to
its specific legislation towards the professional insertion of people with disabilities.
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Agovino and Rapposelli (2014) analyzed the effectiveness of this law in Italian
provinces for the year 2005 and found that the efficacy in each province depends on its
ability to coordinate actions aiming to insert PwD in the labor market. Agovino,
Garofalo, and Marchesano (2016) verified the effect of these measures for people with
disabilities in 2008 and 2010 and found that the law had a positive, but small impact on
labor market participation.

Still regarding the Italian legislation, focusing on the limitations of this law, Agovino,
Marchesano, and Garofalo (2019) examined its strengths and the employment opportu-
nities generated by the policy in the years of 2006 to 2013. The authors point out that, for
the law to have a positive effect on the employment of PwD, greater incentives must be
introduced for employers, especially to allow for adaptation and adjustment of the
workplace.

In Spain, there is a quota of 2% of employees with disabilities for firms with over 50
workers. Malo e Pagan (2014) analyzed the effect of this quota using an RDD and found
an increase of 1.4 percentage points on the number of workers with disabilities - an
increase corresponding solely to the 2% quota. This increase relates only to firms located
around the cutoft, making it impossible to observe the quota’s effect on larger companies
(located further away from the cutof).

In France, the law establishes a mandatory quota of 6% for companies with over 20
employees and the application of fines in case of non-compliance. Barnay et al. (2019)
found a negative impact of this law on the employment of PwD in the private sector. The
authors suggest that this result can be due to the possibility of paying a fine instead of
hiring workers with disabilities.

3. The law of quotas and the insertion of people with disabilities in the
Brazilian labor market

The Federal Constitution of 1988 seeks the insertion of people with disabilities in the
labor market by prohibiting wage discrimination, reserving a share of public office for
people with disabilities, guaranteeing their rehabilitation and integration to life in society,
among other attributions. The law no. 7853, of 24 October 1989, regulates the National
Policy for People with Disabilities (Politica Nacional da Pessoa Portadora de Deficiéncia),
securing PwD’s rights to social integration and opportunities, social justice, respect,
wellbeing, and other constitutional rights, such as health, education, and social assis-
tance, ensuring their personal, social, and economic wellbeing (Brasil 1988, 1989).

The affirmative policy for the employment of people with disabilities in Brazil is
regulated by Law no. 8213, of 21 July 1991, in its Article 93, known as ‘Law of Quotas’,
aiming to guarantee the social inclusion of workers with disabilities in the labor market.
The legislation regulates the labor obligations of firms regarding the number of PwD that
should be employed, and the financial consequences in case of non-compliance.
Paragraph 1 of Article 5 of Decree no. 5296, of 2 December 2004, regulates the types of
disabilities considered by the law.'

The rule of employment quotas requires companies with 100 or more employees to
fulfill from 2% to 5% of its positions with workers with disabilities or rehabilitated
beneficiaries (Brasil 1991). By this rule, we calculate the quota of firm i in the following
manner:
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Quota; = {0,02x T;,if100 > T; < 200;0,03x T;,if201 > T; < 500;0,04x Ty,
if 501 > T;1000;0,05x T;, if T;1001} L

In which T; is the number of workers employed in the company i. Following the
Normative Ordinance n° 98, of 15 August 2012, the quota percentage calculation
established by the Law, Equation (1), considers the total number of employees in all
establishments owned by a company. Moreover, the decimals in the quota calculation
will be rounded up to employ one extra worker with a disability.

To verify compliance with the quotas for the employment of workers with disabilities
or beneficiaries rehabilitated by the Social Security, the Ministry of Economy’s Secretariat
of Labor has the duty of inspecting firms, through its Labor Tax Auditors (AFT), and
generating data and statistics on the total number of employees and positions occupied
by workers with disabilities. The quotas consider only the direct employment of people
with disabilities, not including apprentices with disabilities.

The employers’ perception of disabilities may be an obstacle to the integration of PwD
in the employment policy. (WHO, The World Bank 2011). According to Neri, Carvalho,
and Costilla (2002), larger companies claim that the obligation to hire workers with
disabilities corresponding to 5% of its positions may obligate them to dismiss an equal
number of workers without disabilities, once the company may have already fulfilled its
hiring capacity and would not need more employees. Moreover, some firms claim that
they do not have the appropriate structure to receive people with disabilities, such as
transportation and adapted access.

Companies that fail to comply with the Quotas Law are subject to fines that vary
according to the level of noncompliance and firm’s size, Table 1, and that are updated
annually. For the year of 2020, the minimum amount specified in Ordinance no. 914/
2020 was R$2.519,31, with a maximum amount of R$251.929,36 (Brasil 2020). The
amount of the fine is obtained by multiplying the number of workers with disabilities
or rehabilitated employees that the firm failed to employ in observance of the minimum
legal quota, plus a variable amount, according to the Ordinance no. 1.199/2003 (Brasil
2003).

To acquire the PwD status, it is necessary to obtain proof, through a medical report
(whether from a professional tied to the company or not), that attests to the disability
according to definitions of Decree no. 3.298/99 and alterations established by Decree
no. 5.296/2004 (Brasil 1999, 2004). The medical report must contain information on the
type of disability, specifying its code according to the International Classification of
Diseases (ICD), and the employee’s authorization to disclose this information. This
procedure aims to avoid fraud in the employment of workers with disabilities.

Table 1. Fine amount for noncompliant companies, according to the numbers of employees (active
ties).

Number of

Employees Fine Amount

100 to 200 ne of workers with disabilities that were not hired x year’s minimum fine amount + (0 to 20%)
201 to 500 ne of workers with disabilities that were not hired x year's minimum fine amount + (20 to 30%)
501 to 1000 ne of workers with disabilities that were not hired x year's minimum fine amount + (30 to 40%)
Over 1000 ne of workers with disabilities that were not hired x year's minimum fine amount + (40 to 50%)

Own elaboration based on the Ordinance no. 1.199/2003.
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The general norms of the Consolidation of Labor Laws (CLT) regarding the employ-
ment of workers without disabilities are also applied to employees with disabilities,
prohibiting any discrimination regarding wages and admission criteria. In that sense,
the Law of Quotas establishes that the dismissal of workers with disabilities or rehabili-
tated workers at the end of a fixed-term contract with a duration superior to 90 days, or
the unmotivated dismissal in a contract with no fixed term, can only take place after the
employment of a substitute worker in the same condition. Moreover, according to
Decree no. 3.298/99, dependent on the level of disability, transitory or permanent, special
procedures will be employed, such as variable shifts, flexible schedule, the proportionality
of wages, adequacy of the workspace to the worker’s needs, among others.

4, Empirical strategy

The empirical strategy adopted to evaluate the effect and effectiveness of the affirmative
policy on the employment of people with disabilities, the Quotas Law, is based on the RD
design, proposed by Lee and Lemieux (2010), and initially approached by Thistlethwaite
and Campbell (1960). Since there is an increase in the quota percentages correlated to the
firm’s size (number of employees), we make an analysis according to the cutoft point for
each percentage increase of the employment quota. In that sense, we evaluate firms
according to the following cutoffs*:

100 > c1 < 200
201 > c2 < 500
501 > ¢3 <1000

c4 > 1001

Trochim (1984) points to the existence of two RDD approaches: sharp and fuzzy. In
the sharp RD design, participation in the treatment is associated with the assignment of
a variable with a deterministic function, that is, the probability of receiving treatment
jumps from zero to one at the cutoff point. On the other hand, the fuzzy RD design is
used when the variable has a stochastic function, that is, the probability of receiving
treatment increases around the cutoff, but not from zero to one, since the treatment
allocation may depend on additional factors.

To analyze the effectiveness of the law, we employ the Sharp RD design. To that end,
we excluded firms located below the thresholds, that is, companies that were complying
with the law even though they were not obliged to hire people with disabilities. We
estimate® the model at each cutoff point to verify compliance with the law using the
following equation:

Lft) = X —|— O(]Dit + ﬁoig + ﬁlDitig + Eit (2)

Lg is the variable of interest in this model, D;; = 1(1227 > C) indicates whether a firm
belongs to the treatment or control group, that is, if the number of employees is equal or
greater than C, and equals 1 if treated and 0 otherwise. LY is the difference between the
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current active employment and the cutoff (C) of firm i at time ¢ (this variable indicates
whether the firm is below or above the threshold). The parameter «; measures the
average causal effect of the Quotas Law on the number of employed PwD for firms
located around the cutoft C. &y measures the average number of workers with disabilities
in firms right below the cutoff, and parameters 8, and 3, capture the correlation between
firm’s size and the average number of workers with disabilities employed by the firm.

Due to an increase (decrease) in the firm’s size, in terms of the number of employees,
companies may change their location around the cutoff over time, placing below the
threshold for a given year, and above it in a different period. That creates a correlation
between the error term and the variable of interest. Another source of endogeneity is the
fact that firms located below the cutoff can hire PwD, even though they’re not obliged by
the law, and that there are noncompliant companies subject to the law, that is, located
above the cutoff point, that do not employ workers with disabilities, as seen in Table 2,
which can also generate a correlation between the error term and the variable of interest.*
In that sense, we adopt the fuzzy RD design to analyze the firm’s decision to hire workers
with disabilities, in a scenario where the quotas rule increases the likelihood of treatment,
but that it does not happen to all firms equally, that is, the variation is not from 0 to 1.

To estimate the effect of quotas on the employment of people with disabilities in the
Brazilian labor market, we consider the following model:

Dit = 8o + 81Cit + yoLit + 4)

Since we assume endogeneity regarding the dependent variable from Equation (3) and
the error term, we estimate Equation (4) for the fuzzy RD model. Where D;; is the
number of workers with disabilities in firm i at year ¢, representing the variable of interest
of our model, C;; is a dummy variable that equals 1 if the firm belongs to the treatment
group and 0 otherwise, L; represents the firm’s adjusted number of workers, used as an
instrument, which is the instrumental score that interacts with C;;. The parameter J;
measures the average causal effect of the Quotas Law on the number of workers with
disabilities for firms around the cutoff C. §; measures the average number of workers
with disabilities for firms right below the cutoff, and the parameter y, captures the
correlation between firm size and the average number of employed PwD.

We carry a robustness analysis of the results by inspecting the density of firm size
(number of employees, in 2007 and 2016). The density tests, as recommended by

Table 2. Firms that employed workers with disabilities and complied with the quotas, %.

Year 2007 2016
Do Not Do Not

Firm Size Employ  Employ Comply with the Employ Employ Comply with

PwD PwD Quotas Total PwD PwD the Quotas  Total
<100 84,99 15,01 - 37.291 72,39 27,61 - 41.892
100 to 200 62,63 37,37 15,05 16.194 37,43 62,57 33,57 18.368
201 to 500 41,26 58,74 14,36 9.306 21,25 78,75 30,11 10.036
501 to 100 32,72 67,28 10,97 2.570 12,86 87,14 2391 2.878
>1001 24,39 75,61 591 1.558 7,36 92,64 13,31 1.781

Own elaboration based on RAIS Data (Brasil 2018).
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Cattaneo, Jansson, and Xinwei (2016), verify the continuity of the density of the eligibility
variable around the cutoft point, aiming to check for the existence of manipulation of the
firm’s number of employees. We observe, in Figure 2 of the Appendix, that there is no
manipulation of the eligibility variable around the cutoff. Therefore, the premise that
employers can’t control the eligibility variable is sustained.

Furthermore, we also perform placebo tests simulating arbitrary cutoff points, not
established by the Quotas Law, to test if there are statistical differences between firms
located under and above these thresholds. According to our results, Table Al of the
Appendix, we can reject the null hypothesis of the placebo tests. Therefore, there is no
evidence of significant discontinuity on the arbitrary cutoff points. These tests corrobo-
rate the validity of the empirical strategy adopted in this study.

5. Data

The RAIS database contains detailed information on characteristics of employees (sex, age,
gender, race, and schooling) and firms (location, number of work ties, and the national
classification of economic activities) in the Brazilian formal sector. As of 2007, the RAIS
database also indicates whether a worker has a disability and of which type. That allows for
the calculation of the number of workers with and without disabilities in each company.

Using the firm’s identification, the National Registry of Legal Entities (CNPJ), it is
possible to group data from the company throughout Brazil and, thus, calculate the total
number of employees (headquarters and all branches) as determined by the Normative
Ordinance no. 98/2012. From that, it is possible to determine if a firm is subject to the
rule of employment quotas and whether it is compliant with the law.

In that sense, we use RAIS microdata from 2007, the first year of analysis of informa-
tion regarding the work ties of workers with disabilities. To capture possible changes in
the Brazilian labor market, we use RAIS data from 2016 as well.

Since there are specific laws’ in Brazil that secure the right for people with disabilities
to apply for public office, our analysis focuses on private sector firms. According to the
Decree-Law no. 3298/99, the minimum percentage of vacancies to be fulfilled by people
with disabilities in public office’s exams corresponds to 5% of all positions, thus the
employment quota law does not apply in these cases.

To calculate the number of employees with and without disabilities in each firm, we
excluded public sector employees and young apprentices from our sample, since there is
no quota overlap according to Law no. 13.146 of 2015 (Brasil 2015). Therefore, if there is
a young apprentice with disabilities employed by the company, and he or she is part of
the apprenticeship quota, it is not possible to include this employee in the calculation of
the employment quota for workers with disabilities.

Table 3 shows the characteristics of PwD employed in the Brazilian private sector,
considering the firm’s size, according to the Quotas Law, for the years of 2007 and 2016.
Independent of the firm’s size, there is a larger number of people with disabilities
employed in the labor market in 2016, when compared to 2007.

The percentage of employed men is at least twice as high as that of employed women.
Regarding age, the majority of workers are between 30 and 50 years old. Concerning
color or race, white employees occupy at least 50% of all positions.
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Table 3. Characteristics of workers with disabilities, %, RAIS data, 2007 and 2016.

Year 2007 2016

Firm Size 100 201 501 1001 100 201 501 1001

Disability Type

Physical 44,08 50,04 47,86 47,76 45,18 47,75 49,41 47,37
Hearing 22,7 22,08 27,04 32,71 18,95 20,42 22,27 21,69
Visual 3,73 3,38 3,89 3,57 12,62 12,62 12,86 13,46
Mental 5,06 4,59 3,62 2,15 14,22 10,43 6,93 4,65

Multiple 1,50 2,05 3,19 3,82 2,56 1,97 1,47 1,11

Rehabilitated 22,65 17,64 14,26 9,40 6,47 6,80 7,05 11,72
Gender

Male 71,39 74,08 72,68 74,79 71,10 70,82 71,44 68,96
Female 28,61 25,92 27,32 25,21 28,90 29,18 28,56 31,04
Age

Age<30 37,97 33,09 30,87 28,13 29,77 25,80 22,71 20,08
30<Age<50 50,73 54,72 55,08 57,61 55,88 58,87 60,53 61,67
Age>50 11,30 12,18 14,06 14,26 14,35 15,32 16,76 18,25
Color/Race

White 60,97 51,25 56,98 58,00 51,33 51,73 53,2 52,20
Others 39,03 48,75 43,02 42,00 48,67 48,27 46,80 47,80
Schooling

llliterate 2,01 1,01 1,06 2,71 1,06 0,91 0,90 0,90

Middle School 41,64 49,00 42,46 43,47 32,12 30,93 30,47 30,11
High School 46,64 42,79 47,51 43,00 54,89 55,36 52,48 51,00
Higher Education 9,66 7,15 8,92 10,78 11,74 12,61 16,00 17,79
Masters/Doctorate 0,05 0,04 0,05 0,05 0,19 0,19 0,14 0,18

Observations 25.498 47.490 28.024 44.502 42.805 64.865 46.104 74915

Own elaboration based on RAIS data (Brasil 2018).

Most workers with disabilities have at least a High School diploma, which puts them
on an equal footing in the labor market with people without disabilities with the same
qualifications. From 2007 to 2016, there is a relevant decrease in the proportion of people
still in Middle School, while there is an increase in the proportion of people in High
School or Higher Education in all firms’ size, indicating that people with disabilities are
seeking more professional qualification. However, we must emphasize that the percen-
tage of illiterates is higher than the number of people with disabilities with a Masters or
Doctorate, which can be explained by the low human capital accumulation observed for
workers with a disability, as well as reduced perspectives of a professional future.

6. Analysis and discussion of results
6.1. The effect of the quotas law on the demand for workers with disabilities

The relationship between the number of people with disabilities and the firm’s size for the
whole sample is shown in Figure 1.° We observe a discontinuity exactly on the established
cutoff points, for both years considered in this study (2007 and 2016), indicating that there
is a jump in the variable of interest between those below and above the thresholds. That
suggests, therefore, that the law has particular effects on firms located around the cutoffs.

Tables 4 and 5 present the estimation results for the effects of the Quotas Law on the
number of PwD employed in private firms for each cutoff point established by Federal
Legislation, for the years of 2007 and 2016, respectively. We analyze aggregated and disag-
gregated results, first estimating the aggregate effect for Brazil, and then by sector of activity.
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Figure 1. Relationship between the number of workers with disabilities and the size of Brazilian
companies for the entire sample. Own elaboration based on RAIS data (Brasil 2018).

When estimating for Brazil, it is clear that the Quotas Law did not have any effect, in
the year of 2007, in any of the established thresholds. This may be associated with the lack
of inspection and the non-application of fines, given that the rules were not yet well
adjusted. Regarding the year of 2016, we observe a positive impact of the law on firms
located around the first and second cutoff points. In the first cutoff, according to the
robust method estimate, the employment of one extra worker leads to an increase of
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0,2348 employed PwD for firms around this threshold. In the second cutoff, the results
suggest an additional 1,0027 employed workers with disabilities, which corroborates with
studies by Mori and Sakamoto (2018), and Lalive, Wuellrich, and Zweimiiller (2013), that
identified that employment quotas have a positive effect on the employment of people
with disabilities.

Subsequently, we perform estimations disaggregating by the firm’s sector of activity,
considering the specificities of different economic sectors. We observe that, in 2007, there
were no effects of the law on firms employing at least 100 workers in any of the analyzed
sectors. In 2016, there is a negative effect for the Real Estate Sector, with a decrease of
1,4892 employed workers with disabilities; on the other hand, the sectors of Agriculture
and Construction had positive effects on the demand for workers with disabilities.

Regarding firms in the agriculture sector, there was a decrease of 6,0919 PwD
occupying positions in companies with over 500 employees, in 2007. Firms in the
Construction sector, located on the cutoff point c4, also presented a reduction of
18,629 employed workers with disabilities. For the year 2016, the law’s effect changed,
and the quotas had a positive impact on the c1 threshold only, with an increase of 1,0021
employed workers with disabilities in the Agricultural sector, and 0,63,011 in the
Construction sector.

Regarding the second cutoff, for the year of 2007, the law had negative, significant
effects for a few sectors. Professional, scientific, and technical activity firms had a decrease
of 1,6044 employed workers with disabilities. Firms in the Education sector also
employed 2,9826 fewer PwD. That can be explained by the usual requirement of
a Higher Education degree to occupy positions in these sectors, and the difficulties of
insertion in Higher Education Institutions faced by people with disabilities due to the
lack of investments in inclusion policies and actions to adapt the physical space of these
institutions. According to a study performed by Tanaka and Manzini (2005), one of the
main reasons given by employers to the lack of employed workers with disabilities is their
low educational attainment and professional qualification.

Still regarding the second cutoff, we verify that the law also had negative effects for the
Information and Communication sector and that it persisted over time. It can then be
said that the law failed to fulfill its goal of persuading employers to hire the share of
workers with disabilities established by the legislation.

Regarding the Extractive and Manufacturing industries, we do not observe any
significant effects for the year of 2007. However, in 2016, the law had a positive impact
on firms located around the second cutoff (>200) for the Extractive industry only, with an
average increase of 8,6692 employed workers with disabilities for the robust estimation.
On the other hand, the Manufacturing sector was negatively affected, for firms located in
the last threshold (=1.001), indicating a decrease of approximately ten employees with
disabilities in companies belonging to this sector. This result contradicts the one found
by Mori and Sakamoto (2018), that when analyzing quotas for workers with disabilities
for both sectors, found that, in the presence of mandatory fines, firms comply with the
established quotas, sometimes even exceeding the number of employed workers with
disabilities required by law.

The law had expressive results in the Water and Waste Management sector, with
positive effects for firms located around the higher cutoff points for the year of 2007.
In this sector, for firms with 501 to 1.000 employees, the law caused an increase of
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approximately 13 employed workers with disabilities, while for companies with over
1.001 employees, the employment of people with disabilities increased by approxi-
mately 20 additional employees. However, in 2016, this sector did not present
significant results regarding the effect of the law. Therefore, challenges faced by the
firms in the insertion of workers with disabilities may explain the sector’s involution.
As highlighted by Tanaka and Manzini (2005), the reasons commonly given by
employers for not hiring PwD are the costs of adapting and modifying the physical
structure of companies, and the recruitment and training of workers with disabilities.

The law did not have a significant impact on the Retail, Transportation, and Financial
Services sectors for the year of 2007. However, in 2016, large firms belonging to these
sectors had positive effects for firms located around the last cutoff (c4 > 1.001). In
particular, Retail companies had an increase of approximately 19 employed workers
with disabilities for all estimation methods. Companies in the Transportation sector
employed around 25 additional workers with disabilities.

Firms belonging to the Financial sector presented a relevant positive result, corre-
sponding to a local average treatment effect of over 65 additional employees with
disabilities, indicating that Quotas Law positively impacts the demand for workers with
disabilities. This result corroborates with Lalive, Wuellrich, and Zweimiiller (2013) that
observed that large companies have more favorable conditions for hiring workers with
disabilities, once they can accommodate these workers more easily. That means that these
firms can make changes in infrastructure so that the workspace can be adequate to attend
to these workers’ needs.

The law had positive effects on firms in the Food and Administrative Services sectors for
the year of 2007. There was an increase in the employment of approximately 19 and 13
additional workers with disabilities, for companies in the Food sector located around the
last cutoff, and for Administrative firms located around the 501 employees threshold,
respectively. In 2016, there were no significant effects for the Administrative sector, while
the legislation had a negative impact for firms in the Food sector located around the 501
employees cutoff point, where we observed the employment of an average of 8 workers with
disabilities. Therefore, in general, the firms in these sectors are not complying with the law.

The law had no significant effects for firms in the Health, and Other Activities and
Services sectors in 2007. However, in 2016, we observe a significant, negative effect for
firms located around the 501 employees’ cutoff point, pointing to a reduction of 5,6326
positions occupied by workers with disabilities. The firms belonging to the Other
Activities and Services sectors had a positive result — an increase of approximately 3
additional employed workers with disabilities. Therefore, this sector had an improve-
ment in the employment of PwD.

In summary, the effect of the Quotas Law is heterogenous for companies in different
sectors, and that can be driven by many factors, such as the capacity to adapt the physical
structure and the lack of qualification of workers with disabilities (Neri, Carvalho, and
Costilla 2002). Moreover, we verify that there is an improvement regarding the demand
for workers with disabilities throughout the years, especially for companies with over
1.000 employees, in the sectors of Retail, Transportation, and, mainly, Financial Services.
However, other sectors have regressed as to the effect of the law: The Water and Waste
Management sector, which was positively impacted by the law in 2007, had no effect in
2016 for any of the cutoffs.
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From some positive effects, we can infer that the Law causes an increase in the
employment of people with disabilities by firms located around the established cutoffs.
However, we must analyze the effectiveness of the Law, that is, if the legal percentage of
employed workers with disabilities, based on the firm’s size (number of employees), is
being followed.

6.2. The effectiveness of the quotas law

The aggregated results for Brazil, Table 6, show that, in 2007, the quotas law had positive
effects on firms located around the first cutoff, leading to the employment of 1,2388
additional workers with disabilities. However, the magnitude of this effect is below the
legally established minimum quota, which in this case is 2%, that is, firms with 100
employees without disabilities must employ a minimum of 2 workers with disabilities.
Therefore, in the year of 2007, in general, the law was not effective. This result may be
correlated to the lack of enforcement and application of fines, since only in 2003 the norms
for the application of administrative fines to non-compliant firms were sanctioned.

When analyzing the results for 2016, Table 7, we verify that the effect of the law was
approximate to the established quota, with the employment of approximately two
additional workers with disabilities in firms around the cutoff.

That may be associated to greater enforcement of the law through the Normative
Ordinance no. 98, of 2012, which determined new inspection rules for tax auditors,
adopting a more rigorous procedure to inspect firms and ensure compliance with the
quota for workers with disabilities or rehabilitated workers (Brasil 2012).

When analyzing each sector in 2007, only the Electricity and Manufacturing sectors
complied with the legislation, employing 2,6302 and 2,2452 additional workers with
disabilities, respectively. In 2016, the law’s effects were positive and significant in all
sectors and for the majority of the legal cutoffs, except for the Construction, Food,
Financial Services, Real Estate, Administrative Services, and Services sectors, which did
not meet the legally established employment quota.

For firms located around cutoff points where there were no positive effects in 2016, the
quotas law had negative effects in both years, 2007 and 2016. This result corroborates
with estimates by Neri et al. (2003), in which the likelihood of hiring people with
disabilities in smaller companies is higher than in companies with over 1.000 workers.

Therefore, the majority of companies do not fulfill the legally established minimum
quota, that is, large companies located above ¢2, ¢3, and c4 (respectively, 200, 500, and
1.000 employees) are not complying with the minimum 3%, 4%, and 5% employment
quota for workers with disabilities. The Quotas Law appears to have little effectiveness in
these types of companies, indicating the need to increase inspection by labor tax auditors.
According to Lalive, Wuellrich, and Zweimiiller (2013), larger companies pay higher
wages, which implies that financial incentives are less relevant when compared to smaller
companies. That is, many large firms choose to be non-compliant with the rule of quotas
and pay the established fines.

In this sense, the percentage of employed workers with disabilities in most of the
companies does not meet the quota established by law. The non-compliance with the law
can be due to the lack of enforcement and application of administrative fines to
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companies that do not comply with the law, which is probably not being effective in
encouraging employers to hire and integrate workers with disabilities.

7. Policy implications

Although it has been 30 years since the Brazilian Quotas Law for people with disabilities
was put in effect, the legislation still faces many challenges in its effectiveness. According
to our results, we can infer that the law promoted the employment of PwD in 2016.
However, many companies still ignore their duty of hiring the due proportion of workers
with disabilities, opting to remain at risk of being fined for not complying with the law.

Factors such as low level of education, lack of qualifications, costs in training and lack
of accessibility in the workplace are some of the existing barriers for the insertion of PwD
in the labor market (Tanaka and Manzini 2005; Marcinhuk 2019; Soares 2019), which
can negatively affect the employment of workers with disabilities by companies, hinder-
ing compliance with the Quotas Law.

The inspection by the public authorities aims to verify the effectiveness of the Quotas
Law. According to Ribeiro and Carneiro (2009), when entrepreneurs are fined, they
demand more time to look for and hire workers with disabilities. When unsuccessful,
they tend to justify non-compliance using arguments such as the high-risk nature of
some positions or the skills and technical expertise needed to fill some roles, making
them unsuitable for PwD and restricting workers with disabilities to administrative
positions.

Marcinhuk (2019) reports that the lack of public policies for habilitating and rehabi-
litating PwD for the labor market, and the lack of economic incentives prevent the
increase in demand for workers with disabilities. According to Soares (2019), some
companies choose to pay fines for non-compliance because they perceive the costs of
maintaining the contract and adapting the workplace as a financial disadvantage that is
not compensated by the return on their investment. Thus, we can infer that non-
compliance with the law is related to the company’s own decision, pointing to the need
for greater inspection by public authorities, and changes in the legislation to create
positive incentives for employers to follow the law.

The creation of positive incentives for companies to hire PwD was established in Law
n. 8.212 of 24 July 1991; however, it was never regulated and implemented. Soares (2019)
points out that the employment of workers with disabilities was then associated with
negative sanctions, such as punishments for employers who do not comply with the law,
and the stimulus for employing PwD has drifted away from positive incentives.

In this sense, the effective implementation of the Quotas Law and the greater parti-
cipation of PwD in the Brazilian labor market does not result from the absence of
a protective legal system with pecuniary fines, but from actions that encourage both
the employers and the workers with disabilities. Changing the quotas policy design to
include training, habilitation, and rehabilitation of workers with disabilities, and imple-
ment a certification seal and the possibility of paying a fee in cases where it is impossible
to hire people with disabilities could be ways of encouraging companies to employ PwD.
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8. Conclusion

This study analyzes the Brazilian affirmative policy that aims to insert people with
disabilities in the labor market, evaluating the Law of Quotas’ effectiveness and effects
on the number of employed workers with disabilities in the Brazilian private sector firms.
With that, we aim to contribute to the existing literature by exploring the causal effects of
the quotas policy on the behavior of Brazilian companies.

To do so, we use information from the RAIS database on Brazilian firms in the private
sector, for the years of 2007 and 2016. Our empirical strategy consists of an RD design to
capture the local effects based on the number of employees, as established by the law, as
well as to analyze the effect of the quotas rule on different sectors of economic activity, to
verify which sectors are complying with the law.

We find that, in 2007, the Quotas Law did not have a significant effect, on any of the
established cutoft points, on the employment of workers with disabilities. However, in
2016, there are significant, positive effects on the first two cutoffs (firms with over 100 and
over 200 employees). Regarding the sectors of activity, we observe that there was an
increase in the demand for workers with disabilities over time, especially in firms with
over 1.000 employees in the Retail, Transportation, and Financial Services sectors. On the
other hand, the Water and Waste Management sector, for which the law had a positive
impact in 2007, had no significant effects in any of the cutoffs in 2016.

Regarding the effectiveness of the law, the results show that the law was not generally
effective in 2007. For the year of 2016, however, when observing the first cutoff, we verify
that the effects are closer to the established employment quota, with the employment of
approximately two additional workers with disabilities.

Performing a disaggregated analysis for the first cutoff, in the year of 2007, we verified
that the Electricity, and Manufacturing sectors met the established quotas, with the
employment of 2,6302 and 2,2453 additional workers with disabilities, respectively.

Regarding the year of 2016, we identified positive results in all sectors, with the
majority employing workers with disabilities in a higher percentage than the established
quota, except for Construction, Food, Financial Services, Real Estate, Administrative
Services, and Services sectors. For firms located around thresholds with no positive
effects in 2016, the law had negative effects in both years, suggesting that companies
above c2 (over 200 employees), c3 (over 500 employees), and c4 (over 1.000 employees)
are not complying with the minimum of 3%, 4%, and 5% of workers with disabilities
amongst its employees.

The limitations of this study are the unavailability of more current data and specific
information regarding the application of non-compliance fines. For future research, we
suggest an analysis on the effects of applying fines by type of company and sectors to
verify if there is a particular type of company that prefers to pay fines for non-compliance
instead of hiring people with disabilities.

We emphasize the need for greater inspection of compliance with the law by public
authorities. In addition, it is also important and necessary to improve the policy design,
with the inclusion of awards in the form of incentives to companies that meet the quotas,
such as tax exemption or reduction; financial assistance for adaptation of the workplace;
certification seals; and the possibility of paying a fee in cases where it is impossible to hire
people with disabilities.
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Notes

1. See: http://www.planalto.gov.br/ccivil_03/_ato2004-2006/2004/decreto/d5296.htm.

2. Firms right below the cutoffs are control units, while firms above or on the cutoff point are
treated units.

3. To estimate the regressions, we use optimal bandwidths that minimize the mean squared
errors for the fuzzy and sharp RD regressions (Calonico, Cattaneo, and Titiunik 2014).

4. That can be verified in the following equation:

TE = ap + oy Dy + ﬂOTit + Wy

5. For further information, see Law no. 8112/90 and Law no. 3298/99.
6. The discontinuity was also verified by firm’s sector; however, they were not presented here
due to lack of space.
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Appendix. Robustness tests

The fundamental premise of an RDD is that the observable and non-observable characteristics do
not vary discontinuously around the cutoff point. In that sense, we expect that companies declare
their true number of work ties.
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Figure 2. Density test of the eligibility variable. Own elaboration based on RAIS data (Brasil 2018).

The density test proposed by Cattaneo, Jansson, and Xinwei (2016) aims to discard the
possibility of manipulation of the eligibility variable around the cutoff. We can infer, based on
the test statistics, that there is no evidence of manipulation in our study. That is, the empirical
evidence of the law’s effect and effectiveness formerly presented is valid. That can be seen
graphically in Figure 2, in which there is no evidence of manipulation of the eligibility variable.

We use a Placebo Test to test for robustness. To do so, alternative cutoff points were chosen in ad hoc
manner, to evaluate the validity of the discontinuity design and test if the Quotas Law for workers with
disabilities has any effects. In other words, we can say that this test verifies the existence of
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discontinuities (as an effect of the treatment) around cutoffs that are not established by the law (here,
25, 50,125, 150, 600, and 900). Since these are not the employment quota’s cutoff points, we expect that
there will be no statistical differences between firms below and above these thresholds.

Table A1. Placebo tests to capture the effect of the law on the number of employed
workers with disabilities, in 2007 and 2016.

Year 2007 2016
Cutoffs 25 50 25 50
Quotas Law —-0,01624 0,10,613 -0,00016 0,03653
(0,01897) (0,10,208) (0,01109) (0,02415)
125 150 125 150
0,20,843 0,54,887 0,23,435 0,07502
(0,23,347) (0,38,412) (0,1663) (0,20,502)
250 300 250 300
0,43,972 1,1455 0,32,356 0,226
(0,81,294) (1,6581) (0,3921) (0,49,459)
600 9200 600 900
3,433 —3,1544 1,0101 —-3,6634
(3,3694) (3,0331) (2,0408) (3,7451)

Own elaboration based on RAIS data (Brasil 2018). Standard errors are in parenthesis.

From the results presented in Table A1, we can infer that the estimated effects of the affirmative
policy for the employment of workers with disabilities in Brazil, according to the firm’s size, are
robust, since we do not reject the null hypothesis of the placebo tests.
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