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Abstract:

Woman’s participation in Brazilian labor market has increased remarkably in the last decades.
Moreover, those who found jobs are the most qualified ones. Despite these changes, unemployment
rates are still higher, the wages are lower, and the employment is highly concentrated in some sectors.
In this context, this paper aims to evaluate the importance of woman’s work, and its growth, for the
Brazilian economy in recent years. We use a Dynamic General Equilibrium Model for Brazil, which
follows the Australian modelling approach, with two main developments. First, we disaggregate the
labor factor by gender and qualification. Secondly, we split the household income into four types:
labor; capital; government transfers and other sources. Two simulations were carried out, historical
and decomposition, both for the period 2006-2013. Results showed that when analyzing the GDP
composition, labor loses contribution. However, at the same time, woman’s contribution to total labor
increased from 34.71% to 42.38%. This increase reflects not only the increase in women’s
employment, but especially reveals its increasing contribution to the national income. The
decomposition simulation demonstrates that 31.17% of the average growth of GDP in the period was
explained by changes in labor usage, being 28.37% due to the increased use of high-skilled woman.
Regardless the positive overall effect on the economy, for several sectors changes in labor composition
produced negative effects on production growth in the period. In general, the positive impacts were
concentrated in the sectors related to domestic demand, in which women’s work with high qualification
gained importance, such as clothing items and accessories, leather goods and footwear, perfumery,
hygiene and cleaning and most service sectors. On the other side, the negative effects were
concentrated in manufacturing sectors linked to exports and the services related to them.
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1. Introduction

Women have gained participation in the Brazilian economy, notwithstanding difficulties of
finding a job, as well as the vulnerability of employment, concentration in informal or unpaid work
and in sectors and occupations with lower wage levels. In this context, not only labor supply factors
that boost woman to the labor market are important, but also the types of jobs created and the economic
conditions behind labor demand for female workers.

Taking into account both, labor supply and demand, the main goal of this paper is to analyze
the importance of women's labor for Brazilian economy for the period 2006-2013, using a general

equilibrium framework. With this approach, rather than the partial equilibrium, one can analyze
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specific aspects of labor demand and its technical requirements to the sectorial level, as well as, the
effect of women's work in terms of income, consumption and well-being. Due to the explicit
relationship between the economic agents, the demand for labor and the households consumption
demand interact directly and feedback, allowing one to check the effects of women’s labor expansion
for the economy as a whole.

Methodologically three advances enable gender analysis into the proposed CGE model. First,
the disaggregation of labor into six types, by gender and qualification. Second, the disaggregation of
household income into four sources (labor income, capital income; government transfers and other
sources). Finally, the connection of labor income for each representative household (divided into
income deciles) and each labor type.

Based on the proposed model two sets of simulations were carried out, named historical and
decomposition simulation. These simulations allows to separate the effect of changes in the
composition of gender and qualification of women's work on economic growth of the 2006-2013
period from other macroeconomic and labor market changes in the same period.

The paper is organized as follows. The next section discusses relation between female labor
and economic growth. Section 3 describes the methodology used, as well as the database, and

simulations proposed. Section 4 discusses the results and section 5 concludes with final remarks.

2. Women in the labor market

The debate on gender inequality and the economic importance of female labor was placed in
focus mainly from the efforts of international organizations such as the United Nations (UN), the
World Bank and the International Labour Organization (ILO). One of the most important actions was
the inclusion of "Promotion of Women's Empowerment and Gender Equality” as the third millennium
goal in the 2005 World Summit, attended by 170 countries (United Nations, 2005). The main argument
was related to the relationship between economic growth and gender equality: the promotion of gender
equality and women’s empowerment have the potential to generate benefits for the society as a whole,

through higher productivity and economic efficiency. From the World Bank perspective:

“Gender equality is a core development objective in its own right. But greater gender equality is also smart
economics, enhancing productivity and improving other development outcomes, including prospects for the next
generation and for the quality of societal policies and institutions. Economic development is not enough to shrink

all gender disparities—corrective policies that focus on persisting gender gaps are essential” (World Bank, 2011,
pp. 15).



The relation might be valid both ways. Gender equality allows higher employment and
education for women. Both increases the human capital available, and therefore encourages economic
growth (Costa et al., 2009; Braunstein, 2012; Kabeer et al., 2013; Kabeer and Natali, 2013). In addition,
other effects can affect economic growth in the long run. Those are the externalities on fertility levels,
children’s health and education, consumption pattern, and social stability (Costa et al., 2009; World
Bank, 2011; Kabeer and Natali, 2013).

Conversely, economic growth can be translated into greater gender equality directly and
indirectly. Directly, economic growth increases economic opportunities and bargaining power within
the family; and indirectly, it increases the costs of discrimination when the market come to be more
competitive and gender equality policies become more effective. Several empirical studies analyzed
the direction of this causality: while the direction of gender equality to growth appears to be strong
and robust in different contexts, the relation from growth to equality shows inconclusive results
(Kabeer and Natali, 2013).

This dual causality have a serious consequence in terms of public policy. Under the argument
that gender equality improves with growth, the focus of public policy should be to promote economic
growth and prosperity without the need for specific policies for women (Duflo, 2012; Kabeer and
Natali, 2013). In turn, when the emphasis takes the direction of gender equality for growth, there is a
strong rationale in reducing inequalities, which become prerequisite for a virtuous cycle of growth
(Duflo, 2012; Kabeer and Natali, 2013). Finally, even if there is a positive relationship, if growth itself
is not enough to improve gender conditions, it is necessary to reformulate the growth strategies
including fair measures between men and women (Kabeer and Natali, 2013).

In this regard, data and empirical tests suggest that economic growth alone is not able to
guarantee gender equality (Kabeer and Natali, 2013). In many countries, persistent inequalities
between men and women are observed in the labor market (World Bank, 2014). According to Kabeer
and Natali (2013) those finding highlights the importance of distinguishing different patterns of growth
and its effects on gender equality.

In the specific case of Brazil, women have advanced in two main aspects: labor market
participation and the qualification level. On the other side, wages are lower, jobs are concentrated in
specific sectors and occupations; jobs’ quality is low (such as in informal and unpaid work) and
unemployment is higher (Nopo, 2012; ILO, 2014; World Bank, 2014). According to Kabeer and Natali
(2013), this happens because educational policies were not sufficient to reduce gender barriers in the

labor market.



In other words, labor demand did not increase as fast as women’s labor supply. In this context,
the types of jobs created are very important, and labor demand plays an especial role. In short, it is not
enough to have several factors boosting more women to work; it is necessary that the demand for labor
IS increased, creating not vulnerable job opportunities.

Looking from this perspective, recent theoretical and empirical developments have shown that
rising wages and employment for women may be explained by changes in labor demand, arising from
structural changes favoring sectors which value typical women’ skills (Akbulut, 2011; Rendall, 2013
2014; Ngai and Petrongolo, 2014; Olivetti and Petrongolo, 2014).

Galor and Weil (1996) were the first to suggest a relationship between the decrease of the
physical requirements of labor in production with increasing women's participation in the labor market.
In their own words: “While women and men have equal quantities of brains, man have more brown.
And the more developed is an economy the higher the rewards of brains relative to brown” (Galor and
Weil, pp. 375, 1996).

In the same line, Rendall (2013, 2014) shows that part of the demand’s growth for women’s
labor is the result of intraocupacional change in technical requirements of production, another part is
due to the structural change in favor of the service sector (Rendall, 2013, 2014). According to her,
countries with high share of the service sector tend to have high levels of employment of women and
minor wage gaps. Causality works both ways. A larger service sector generates greater opportunities
for women (in terms of salary and number of jobs) and greater participation of women in the labor
market requires more services produced in the market such as child care, nursing homes for the elderly,
restaurants, among others (Rendall, 2013, 2014).

Similarly, Ngai and Petrongolo (2014) reinforce the relationship between the expansion of the
service sector and the increase in female participation. According to the authors, the relative increase
in the productivity of market services compared to domestic services increased the opportunity cost of
domestic labor, stimulating demand for market services that are close substitutes for domestic
production. Thereafter, regarding the demand for labor, two forces favor the participation of women
in the labor market: the increased demand for cognitive skills and the expansion of sectors in which
women have high participation (Ngai and Petrongolo, 2014).

Olivetti and Petrongolo (2014) explain both as intra and inter-industrial components of labor
demand, respectively. The intraindustrial component reflects labor composition differences in each
sector, which can be explained by variances in the technical skills requirements; but also by differences
in relative input prices; outsourcing and discrimination. In turn, the inter-forces reflect differences in
the sectorial composition of the economy, changing to sectors more or less intense in a certain category

of gender or skills, which occur due to changes in the composition of demand; the total productivity



growth; commodification of domestic production and international trade (Olivetti and Petrongolo,
2014)*,

When the focus is on exporting sectors, the discussion becomes more controversial. While these
sectors tend to increase labor and women’s income, average wages remain lower and the consequence
is a rise or preservation of wage inequality (Seguino, 2000). In this context, inequality could even
contribute positively to growth (Standing, 1999; Blecker and Seguino, 2002; Kabeer and Natali, 2013).
The lowermost salaries would be used as comparative advantage, boosting export competitiveness,
and consequently generating positive results for the economy as a whole. Namely, with no evidence
that such labor as less productive, lower wages would mean productive and inexpensive labor, which
at the same time tends to perpetuate wages inequalities and the concentration of women in low-wage
occupations (Blecker and Seguino 2002 ; Seguino, 2000; Kabeer and Natali, 2013). Following the
above argument, Braustein (2012) shows that low wages of women operate in the same way as
currency devaluation policies, with the added advantage that the prices of imported goods are not
affected.

In a broader context, as argued by the feminist literature, since many women work in informal
conditions, with low payments and little or no legal protection, many of the opportunities created by
the market would be of women’s exploitation and not empowerment (Kabeer et al., 2013). This
argument is in the spirit of inclusive growth idea, discussed by Kabeer et al. (2013). According to the
authors, the implementation of the third millennium goal "to promote gender equality and the
empowerment of women" is only possible through inclusive growth, which implies the generation of
equal opportunities for different sectors of the population. To Braunstein (2012), the conditions should
be "equalized up” so that the number of decent jobs is higher for both men and women, increasing the

well-being of society in general.

3. Methodology

The CGE model built for this study has several elements that make it suitable for analyzing
issues relating to gender in the Brazilian labor market, as raised in the previous session. The model
started from the theoretical structure of the Brazilian Recursive Dynamic General Equilibrium Model
model - BRIDGE (DOMINGUES et al, 2010), which in turn part of ORANI-G Model (Horridge, 2002,
2014).

1 With a general equilibrium model calibrated for the US economy, Ngai and Petrongolo (2014) show that the expansion
of the service sector accounted for at least half of the increase in total hours worked by women and 20% of the increase in
the wage rate in the period 1968 -1972.



The model was calibrated using input-output data for 2005 (IBGE, 2014a)?, with 26 activities
producing 26 commodities. There are five final demand components: household consumption,
government consumption, investment, exports and inventory; with households divided by decile of per
capital income. The model counts with two primary factors are considered, capital and labour, with
labor divided into 6 types (of gender and skills); and two margins sectors (trade and transport).

For this study two main modifications were introduced?®. First, labor was divided into six groups
of workers (men unskilled workers, medium and high and working women with high qualification,
medium and low). Secondly, household income was subdivided into labor income, capital income,
government transfers and other income; with labor income directly linked to the labor type
composition within each representative household. Figure 1 schematically represents the CGE model

basic structure, with main modifications highlighted in grey.

<< Figure 1 around here >>

As can be seen, at the first level, the producer sets the amounts of unskilled workers, medium
and high that minimize the total cost of the work, subject to the CES type technology. On the second
level, for each qualification, the producer chooses between men and women workers minimizing the
total cost for each type subject to CES function.

This division holds the intuitive notion that the producers are looking for a set of skills in the
labor market, and men and women are imperfect substitutes in production. In both cases, it is worth
mentioning that the division of types of work simplifies reality. At the first level, years of education is
used as a proxy for skills required in the production sector. In the second level, the possibility of
substitution between genders simplifies a set of specific skills, preferences, occupational choices, and
other differences between men and women as a production factor that differentiates the labor between
than even for equivalent levels of qualification.

In terms of data used, labor types are ranked by skill level (low, medium and high) and gender,
using the National Household Survey for 2005 (IBGE, 2014b). Skill level was measured in years of
schooling: low-skilled, for workers with up to 10 years of schooling; medium-skilled, between 11 and
14 years of schooling; and high-skilled, for 15 or more years of study. For the worker's gender was

used self-reported variable male or female.

22005 is the last year of available official input-output data.
3 Modifications were based on Wittwer (1999), Adams, Horridge and Wittwer (2002) and Corong (2014).



In order to disaggregated labor types, the first step was data compatibility between National
Household Survey and Input-Output data. Therefore, in order to keep model’s data consistency
national accounts and the input-output matrix, it was decided to keep the total remuneration and sector
occupations from input-output matrices and split types of workers’ participation and households’
decile according to the household survey data. Therefore, to estimate sectorial distribution of each type
of worker (in terms of income and occupations) we used Balancing Bipropocional Matrices Method,
known as RAS (HARRISON et al., 2014).

By its turn, household income (classified by decile of per capita income) was decomposed into
four sources using two databases: the National Survey of Households for 2005 (IBGE, 2014b) and the
Household Budget Survey for 2008/2009 (IBGE, 2014c). The distribution of labor income among
households follows the participation of the National Household Survey and was broken down by sector
and type of labor using RAS method. Formally, household h total income VHOUIN C,, was obtained
using the income from labor for household h, payed by industry i, for workers with skill level o, and
gender g (WVHOULAB_I0Gy) multiplied by the share of labor income in total income for household h
(S_LABTOTAL}) obtained from household survey:

VHOUINC), = S_LABTOTAL, * VHOULAB_IOG, (3.1)
Thus, non-labor income (VNLAB;,) was directly obtained by:
VNLABy, = VHOUINC;, — VHOULAB g, (3.2)

And finally, nom-labor income was divided between income from capital (VHOUCAP},),
government transfers (VHOU GOV},) and other sources (VHOUOCT},) using Household Budget Survey
shares, respectively,S_CAPPOF,, S_GOVPOF; and S_CAPPOF,, as follows:

VHOUCAP, = S_CAPPOF, » VNLAB,, (3.3)

VHOUGOV,, = S_GOVPOF, * VNLAB,, (3.4)

VHOUOCT,, = S_OCTPOF, * VNLAB,, (3.5)

From the proposed modifications, it was possible to perform two simulations, historical and
decomposition, for the period 2006-2013 in order to evaluate the importance of women's labor for the
Brazilian economy. The historical simulation allows updating the model; and estimating variations in
the use of production factors, consumer preferences and other unobserved variables (Ng, 2012). In the
decomposition simulation, we use historical simulation results as exogenous shocks, allowing

separating the effect of each of the observed variables (receiving shock on historical simulation) on



the other model variables. By using both simulations, it was possible to isolate the contribution of
women, taking into account the changes in the sectorial use of labor, changes in the macroeconomic
conditions of the domestic and foreign markets, and changes on income and household consumption.
The next section presents closure, shocks and results for each simulation.

4. Simulations

In historical simulation, observed variables are imposed to the model as exogenous shocks. For
each variable shocked during historical simulation, another variable is hold endogenous, such as
technological change variables, preferences or displacement parameters, giving the model the
flexibility necessary to accommodate all observed changes. In turn, the endogenous results for these
variables are used as shock in the decomposition simulation, allowing to identify the importance of
each of the observed variables during the observed period (2006-2013). Following the Australian
tradition of CGE models, the exchange between endogenous and exogenous variables in historical and

decomposition simulations is active by using swap statements, as detailed in Table 1.

<< Table 1 around here >>

The variables observed between 2006-2013 which receive a shock on historical simulation
were: GDP from income side, government consumption, households consumption, total investment
(all sectors), total exports (all products), consumer price index, and the use of employment by sector,
gender and race. Each of these variables has its endogenous counterpart, respectively: the total
productivity of the primary factors (all sectors); government consumption shift; shift in household
consumption preferences (all households); investment shift; shift in exports; exchange rate; and
technological changes in the use of labor by industry, gender and qualification.

In turn, for the decomposition simulation, the exogenous variables receive the shocks
endogenously calculated in historical simulation, and the same shocks to variables that are exogenous
in both simulations. In this way, aggregated results produced in historical simulations and
decomposition are exactly the same. Nonetheless, only with decomposition simulation the effect of

each shock can be isolated. The following sections presents shocks and results for each simulation.



4.1. Historical Simulation

Macroeconomic observations used as exogenous shock are displayed in Table 2. Data shows
that the period 2006-2013 was particularly interesting, mainly due to variability in the data. The period
2006-2008 was characterized by high growth, with strong domestic consumption, increasing
investments and a favorable external environment. In 2008, the signs of the international crisis show
themselves, with the rise in the price of imports and reduced exports. Yet only in 2009 the country
recorded a reduction of the product. With domestic consumption remaining positive, GDP reduction
was minor, even with a reduction in investment and export. The year 2010 clearly shows the post-
crisis recovery, while the rest of the period (2011-2013) displays moderate growth, sustained basically

by domestic demand and the recovery of the external sector.

<< Table 2Table 1 around here >>

For labor usage shocks, we used percentage change in hours worked by sector, and labor type,
for each year from Household Survey Data. Table 3 reports average percentage changes, to illustrate
general trends. Data shows that in the period 2005-2013 Brazilian labor market experienced reductions
in hours worked by low-skilled workers, women and men, as well as increasing use of high-skilled
workers.

<< Table 3Table 1 around here >>

Those changes also affect types of labor composition within each representative household. As
the model was calibrated for 2005, and the number of low skilled workers are in general concentrated
at the beginning of income distribution, employment reduction for those types would decrease income
from labor for households in the first income deciles. Nevertheless, this movement is inconsistent with
observed data showing growth in labor income for poor households in Brazil.

For that reason, to adjust household labor income, we used annual values for hours worked by
households to simulate changes in labor income between representative households. Table 4 reports
average percentage changes, to illustrate general trends. The education level in Brazil is increasing,
and so, as one could expect, almost every representative household has lost income from low-skilled

workers, but they have gained income from medium and high-skilled workers.

<< Table 4Table 1 around here >>



As previous tables have showed, the shock at the sectorial use of labor incorporates detailed
information about the labor market changes during 2006-2013. This data triggers a series of
movements in the market of production’s factors as a whole. Firstly, the change in labor usage directly
alters the composition of payments to this factor at sectorial level and consequently the national level.
Secondly, given the sectorial demand by each type of labor, labor factor prices (wages) adjust to active
markets balance. Third, set the amount of labor used in each sector and the price difference between
capital and labor, the amount of capital used is adjusted according to the CES function of substitution
between capital and labor. Finally, changes in total demand for each sector not explained by changes
in the relationship between capital and labor are calculated endogenously by technological change
variables that reflect changes in the productivity of specific workers’ type and industries.

The main results for historical simulation related to this paper goal are obtained using GDP
decomposition. By using this technique, it is possible to see aggregated results for labor as a production
factor, displayed in Figure 2. In the early years (between 2006 and 2008) the labor has a high share in
total factors remuneration, and remain relatively stable in the following years, regardless of low or
negative variations in GDP. Capital, in turn, gain participation from 2008 due to increased investment
in the initial period (2006-2009) paralleled with the sluggish increase in use of the labor. By its turn,
technical change, which includes the increase in the total productivity of the primary factors and the
technical changes in the use of labor, shows its importance especially in periods when there was greater
GDP growth and reveals the drop in productivity during periods of negative growth or low sluggish.
Finally, the tax variable incorporates the entire set of taxes described in the model and follows sectorial

activity level.

<< Figure 2Table 1 around here >>

We can also subdivide contributions of labor to GDP growth between genders, as shown in
Figure 3. In 2006 the labor factor accounted for 2.42% of the GDP growth (that was 3.96% for this
year). Of this variation, 34.71% correspond to the labor of women. With the increase in women's
participation in the labor market, this percentage reaches 48.25% in 2011, but ends the period in
42.38%. This increase reflects the fact that not only the number of women who entered the labor market

was great, and the total amount received has been growing in the Brazilian economy.

<< Figure 3 around here >>



In sectorial terms, results are heterogeneous for several reasons. First, sectors associated with
household consumption do not suffer significant losses, since the household expenditure remained
high throughout the period. Second, the high level of investments in the initial period boosts the
construction industry, as a major capital goods’ supplier. Third, even though government consumption
grow was less than household consumption during this period, the preservation of positive growth rates
tends to ensure that public service sectors retain participation. Fourth, instability in net exports lead to
losses in export related sectors, and/or sectors highly sensitive to changes in imported input prices.
Finally, sectorial shocks in the use of labor modify relative prices benefiting the sectors with the
highest growth of this factor.

Table 5 shows changes in sectorial composition between 2005 and 2013. Results reveled that
while agriculture holds its participation (at 5.13%), manufacturing industries gives place to services
that increase 2.62% their participation, reaching 56.46% of total production. The increasing in services
participation in general reflects the rise in household demand, government consumption (in the case
of public services), and investment. In short, it is the result of stability in the components of domestic
demand over the period 2006-2013, for which much of the production services is intended. Production
growth in the tertiary is also accompanied by increased employment above average in these activities,
mainly posts held by women. The sector that has gained larger share in the Brazilian productive was
Construction, an increase of 1.23 percentage points, reaching 5.66% of national production in 2013.
This increase can be explained the high level of investment between 2006 and 2008 and in 2010. As
expected, the high production was reflected in increased labor demand (confirmed with the National
Household Sample labor market data used as a shock) and led to the increase in employment above
the average over 2006-2013.

<< Table 5Figure 3 around here >>

The second sector that earns more participation are "other services", an increase of 1.04
percentage points. The increase in their share in the period can be explained by the composition of
sector activities, which are included personal services, home services, leisure activities and other
services, all of them focused directly on household consumption. Among manufacturing sectors, some
activities also linked to household consumption gain participation: clothing items and accessories;
leather goods and footwear; and perfumery, hygiene and cleaning; and other sectors related to
investment demand, such as machinery and equipment; metal products and to a lesser extent. On the
other hand, the major loss of participation was with other industries (reduction of 2.47%) where there

was a relative loss in the total of employees.



4.2. Decomposition Simulation

For the decomposition simulation are used two types of shock variables: results obtained in
historical simulation for the variables that make swap with observed macroeconomic aggregates; and
variables that are exogenous and receive shock in both simulations. View of the amount of shocks, it
was decided to use the average of the historical period to display the results. Accordingly, the historical
shocks vector contains average changes between 2006 and 2013 for all macroeconomic and labor
market variables.

From estimates of endogenous variables swaps, results were broken down into six parts: i)
changes in total factor productivity; ii) changes in domestic demand; iii) changes in the external
market; iv) changes the labor market (by job type and industry); v) changes in the distribution of labor
income; and vi) population growth. Among the changes in domestic demand, we incorporated
government consumption and investment shifts. For changes in the external market, we included
exports shifts, import prices and exchange rate. Changes in the labor market comprised labor factor
usage disaggregated by sex work, qualification and sector. Finally, for changes in income distribution
we used labor income variations between households.

The simulation results of decomposition to the macroeconomic variables are shown in Figure
4. The component that stands out are changes in the external market, i.e., exports shift, and changes in
relative prices between domestic and imported goods. On the other hand, changes in domestic demand
operate in the opposite direction, as they are below the levels that the model would have predicted.

Therefore, shift parameters, technological and preference changes accommodates those differences.

<< Figure 4Figure 3 around here >>

In its turn, labor market changes, represented by the change in sectorial labor use had positive
influence on almost all aggregates except exports. This result stems from the relative increase of jobs
in certain sectors, especially in services, with important positive changes especially for high-skilled
workers. On the other hand, export sectors showed reductions in the use of labor, negatively affecting
the total volume exported. These relationships are clear isolating the contribution of each sector’s

labor usage shock by gender and qualification on the national GDP, as illustrates Table 6.

<< Table 6Figure 4Figure 3 around here >>



Total effect of changes in the labor market was 1.11%, which corresponds to the simple
summation of each of these shocks. Namely, given the variation in average 3.56% period, the
contribution of work represents 31.17% of the average GDP in the period. However, the overall effect
IS positive, as shown in the last column, for different sectors of work changes in composition produce
adverse effects, especially to areas where the relative use of labor factor was reduced during 2006-
2013.

With regard to gender composition, the significant increase of female labor, especially for high-
skill occupations, contributed 1.01% to the result of GDP growth, or 28.37% growth over the period.
For men, reducing the use of unskilled workers, would have resulted in a negative contribution of -
1.79%, but was overcome by increased use of medium and high-skilled workers, which together
contributed positively in 1.83 % to GDP. In short, women's contribution to economic growth in the
period was 0.92% higher than for men, when counted all direct and indirect effects incorporated into
the simulations and the CGE model.

Results also shows that decreases in labor usage in several sectors lead to a negative impact on
GDP. This result could be indicating that the labor market was a 'restriction’ for most industrial sectors
and some service sectors, to the extent that variations in the use of labor, mainly unskilled, have created
barriers to growth production. This is an interesting result because it indicates that the growth of
qualification in the labor market tends to generate shortage of labor supply in less skilled segments,
hence creating obstacles to the expansion of some sectors, especially the most dependent on this type
of labor. By its turn, the sectors that benefited from the labor market conditions were mostly services,
in which women's participation increased during the period.

Finally, due to the link between labor income and households consumption, it is possible to
identify the contribution of changes in the labor market on the consumption of each representative
household, as Table 7. Household consumption would have risen in all deciles, but the highest rates
are concentrated in the higher deciles, with changes in the labor market playing a major role to explain
such variations. The first decile for example, would raise consumption by 1.13%, and 0.88% variation
explained by displacements of labor income among families. On the other hand, without the offsets
between families, reducing the use of low-skilled workers would overcome the positive effect of the

increase in other types of workers and the consumption of the first decile would have fallen 0.12%.

<< Table 7 around here >>

Thus, one can say that the shift of labor income among families involved in increased labor

income for the first decile, and can be interpreted as a reflection of the increase in the level of



qualification of these families. For all other deciles, even with the adverse effect on the use of low-
skilled workers (for both men and women), the increase in other types induces increases in
consumption, especially for the higher deciles, in which these workers are concentrated. Whereas the
isolated effects on the use of male and female workers, it can be said that the increase in women's work

contributed positively to income and consequently the consumption of all deciles.

5. Final Remarks

Women have gained participation in the Brazilian economy; despite the difficulties of finding
work remain, as well as the vulnerability of employment, concentration in informal jobs in unpaid
work and in sectors and occupations with lower wage levels. In the face of advances in women's work,
despite the persistent difficulties, the main objective of this paper was to analyze the importance of
women's work for the Brazilian economy in a general equilibrium context.

The proposed model and simulations contribute to the literature in two ways:

1. Methodologically, with the construction of a Computable General Equilibrium Model for

the analysis of gender issues in Brazil; and,

2. Empirically, by showing the importance of women's work for the Brazilian economy;
isolating the effects of changes in the labor market by gender and qualification on economic
behavior, and household consumption.

Main results show that analyzing the GDP in terms of income in the period 2006-2013, the
work factor loses contribution (considering the factors labor and capital, as well as taxes and estimated
technical change). However, while women's contribution to total labor input increased from 34.71%
to 42.38%, reflecting not only the increase in employment in women, such as increasing its
contribution to the national income.

Considering the average growth of the Brazilian economy of 3.56% annual between 2006 to
2013, changes in the use of labor explain 1.11% of GDP growth. This percentage, the significant
increase of female labor contributed 1.01 percentage points of GDP, or 28.37% of the average growth
in the period, mainly due to the increase in female high qualification work. For men, the contribution
was only 0.09%, mainly due to the reduction in employment of low-skilled.

Regardless of the overall positive effect, for various sectors changes in labor composition
produce negative effects, indicating that the low growth of labor may have been a constraint to the
expansion of these sectors. The positive impacts of the expansion work were concentrated in sectors

related to domestic demand, in which the women work with high qualification gained importance in



the period (such as clothing items and accessories, leather goods and footwear, perfumery, hygiene
and cleaning and most service sectors).

Conversely, industry sectors linked to exports and related services were the most negatively
affected. These results are consistent with the models proposed by Akbulut (2011), Rendall (2014),
Ngai and Petrongolo (2014) in which the expansion of services and the participation of women are
directly related. That is, while the service sector creates job opportunities for women, the increase in
the share of income of families with women's work encourages the demand for services.

In short, the main findings highlight that the increased participation of women, especially of
higher qualification, played key role in strengthening domestic demand, allowing the expansion of
sectors related to household consumption, especially services. In this sense, the result strengthens the
argument that encourage gender equality in the labor market is "smart economics”, as proposed by the
World Bank, generating positive results not only directly for women and for the economy as a whole.

Currently (2014-2015) front of low unemployment and growth recovery expectations for the
Brazilian economy, the continued increase in female participation becomes essential. To make this
happen, public policies are necessary to support the women’s work, and encourage equal distribution
of labor within the family. It is worth mentioning the importance of increasing the use of highly
qualified labor, showing that the rise of educational levels has contributed positively to the short-term
behavior of the Brazilian economy. However, for those results remain it is necessary to educate more
and better. As suggested by Betrdo and Alves (2013), two points are needed: raise the level of
education of men without interrupting the advancement of women, and; improving the quality of
education in general.

From the developments of this thesis, two paths for future work can be traced. Empirically, the
changes incorporated into the model allow future work take into account gender differences in the
labor market and its consequences for consumption and well-being of families in the analysis of public
policies. Following the argument of "gender mainstreaming”, even policies not directly linked to
gender issues may contain gender biases, demanding that the differences between men and women are
explicitly taken into account both in the formulation and in the evaluation of any public policy.
Methodologically, the model can advance in the specification and supply of labor, so that aspects of

individual decision to participate in the labor market can be considered endogenously.
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Figures:

Figure 1 — CGE Model basic structure
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Figure 2 — Historical simulation results for GDP decomposition from the income side between 2006
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Figure 3 — Historical simulation results for the contribution of labor (as a production factor) on GDP,
by gender, between 2006 and 2013
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Figure 4 — Decomposition simulation results for macroeconomic aggregates on average percentage
change for the period 2006-2013
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Tables:

Table 1 — Swaps in historical and decomposition simulations

Variables exogenous for historical simulations and
endogenous for decomposition simulation

Variables exogenous for decomposition simulations
and endogenous for historical simulation

Variable Description Variable Description
x0gdpinc GDP from income side aprimtot  Primary factor productivity
x5tot Government consumption f5tot2 Shift in government consumption
x3tot Household consumption f3tot_h Shift in household preferences
x2tot_i Investment invslack  Investment slack
x4 Exports f4q Shift in exports
p3tot Consumer Price Index phi Exchange rate
x1lab Labor usage allab Technological change in labor usage
Exogenous and shocked in both simulations
Variable Description
q Population Growth
xhoulab Income shift between households

Source: Authors

Table 2 — Observed variables in the period 2006-2013 which received shock on historical simulation

(annual percentage change)

Household Government

Consumer  Import's

GDP Consumption Consumption Investment - Exports Price Index  prices Population

2006 3.96 5.20 2.58 9.77 5.04 3.14 6.84 1.18

2007 6.09 6.07 5.13 13.85 6.20 4.46 8.20 1.14

2008 5.17 5.67 3.17 13.57 0.55 5.90 21.9 1.09

2009 -0.33 4.44 3.11 -6.72 -9.12 4.31 -11.14 1.05

2010 7.53 6.94 4.23 21.33 11.52 5.91 3.84 1.01

2011 2.73 4.09 1.93 4.72 4.49 6.50 14.30 0.97

2012 1.03 3.22 3.33 -4.01 0.48 5.84 0.93 0.93

2013 2.49 2.55 1.89 5.18 2.53 5.91 -1.14 0.90

Average 3.56 4.76 3.16 6.84 2.55 5.24 2.06 1.03

Source: Prepared from Ipeadata database (IPEA, 2014)



Table 3 — Average annual percentage change in hours worked by sector, gender and skills between

2005 and 2013, used as a shock in the historical simulation

Men Women

N° Sector Skill  Low Medium High Low Medium High

1 Agriculture -391 621 820 -513 6.32 9.86
2 Mining -3.22 736 12,69 -11.00 526 11.06
3 Food and Beverage -340 638 797 -276 430 10.09
4 Textiles -242 553 737 -404 283 11.13
5 Articles of apparel and accessories -0.08 6.18 514 -145 460 9.04
6 Leather goods and footwear -829 -0.77 598 -587 194 289
7 Perfumery, hygiene and cleaning 141 -1.87 -188 -204 -158 575
8 Metal products - except machinery and equipment -3.72 297 777 517 279 251
9 Machinery and equipment -1.83 0.76 4.04 -8.38 1.18 2.03
10 Electricity, gas, water, sewage and urban sanitation -3.84 166 506 -090 -056 494
11 Other industries -389 328 455 -211 176 6.19
12 Construction 363 1215 1101 4.02 9.73 10.39
13 Retail 275 222 546 -075 434 888
14 Transportation, storage and mailing 058 895 1056 -0.70 5.07 9.8
15 Information Services 0.66 178 436 340 -055 531
16 Financial intermediation and insurance -5.44 1.10 597 132 249 6.74
17 Real estate and rents -3.18 474 1202 -185 560 15.17
18 Maintenance and repair services -0.64 636 1255 118 469 9.16
19 Accommodation and food services -0.44 496 1259 248 10.23 12.02
20 Business services -330 406 720 269 837 951
21 Private education -324 159 628 -086 242 6.61
22 Private health services -496 468 340 -410 394 6.50
23 Other services -252 370 434 -277 581 11.35
24 Public education -407 324 910 -724 043 781
25 Public Health 166 894 921 -203 790 12.04
26 Public administration and social security -3.04 347 798 -190 330 6.92

Source: Prepared from Nacional Household Survey (IBGE, 2014b)



Table 4 — Average annual percentage change in labor income by gender, skills and representative
household between 2005 and 2013

Low-skilled Medium-skilled High-skilled
Household Men Women Men Women Men Women
HO1 -3.73 -4.00 23.16 18.15 100.84 57.20
HO02 -3.85 -3.12 2.85 13.07 25.90 63.07
HO03 -0.96 -0.95 17.92 18.64 76.89 17.10
HO04 -0.60 -3.11 13.08 8.31 -3.04 86.11
HO05 -1.95 5.74 14.73 15.31 6.65 47.86
HO06 5.15 -19.09 12.70 -8.16 14.59 15.99
HO7 -7.33 10.70 0.69 16.28 19.36 23.25
HO08 -4.56 0.13 0.30 7.54 -10.55 29.79
HO09 -2.06 5.27 6.69 -2.83 30.31 -3.93
H10 -5.15 9.95 1.71 2.70 5.10 3.74

Source: Prepared from Nacional Household Survey (IBGE, 2014b)

Table 5 — Changes in sectorial composition between 2005 and 2013 (in % of total production)

Difference in

N° Sector 2005(A) 2013(B) (B)-(A) 2013

1 Agriculture 5.13 5.13 0.00 28.18
2 Mining 2.82 2.52 -0.31 14.35
3 Food and Beverage 6.79 6.65 -0.15 25.50
4 Textiles 0.89 0.82 -0.07 17.51
5 Atrticles of apparel and accessories 0.74 0.81 0.07 40.11
6 Leather goods and footwear 0.62 0.68 0.06 41.23
7 Perfumery, hygiene and cleaning 0.46 0.49 0.03 36.38
8 Metal products - except machinery and equipment 1.40 1.41 0.02 29.79
9 Machinery and equipment 1.60 1.82 0.22 45.78
10 Electricity gas, water, sewage and urban sanitation 3.50 3.48 -0.02 27.57
11 Other industries 22.20 19.74 -2.47 14.00
12 Construction 4.43 5.66 1.23 63.96
13 Retail 7.77 8.28 0.51 36.71
14 Transportation, storage and mailing 4.82 4.42 -0.40 17.68
15 Information Services 3.70 3.70 0.00 28.20
16 Financial intermediation and insurance 5.26 5.44 0.17 32.48
17 Real estate and rents 4.65 4,55 -0.11 25.34
18 Maintenance and repair services 0.67 0.74 0.06 40.46
19 Accommodation and food services 1.84 1.90 0.06 32.69
20 Business services 3.69 3.45 -0.24 20.04
21 Private education 0.95 0.94 -0.01 27.25
22 Private health services 1.74 2.03 0.29 49.92
23 Other services 2.89 3.93 1.04 74.23
24 Public education 2.09 2.09 0.00 28.31
25 Public Health 1.55 154 -0.01 27.56
26 Public administration and social security 7.78 7.78 0.00 28.10

Source: Simulation results.



Table 6 — Decomposition simulation results for changes in the labor market on the national GDP (average % for the period 2006-2013)

Men Women
- - - - Total

N°  Sector Low Medium High Total Low Medium High Total
1 Agriculture -0.30 0.01 0.00 -0.29 -0.02 0.00 0.00 -0.02  -0.31
2 Mining -0.02 0.04 0.02 0.04 0.00 0.00 0.00 0.01 0.05
3 Food and Beverage -0.07 0.02 0.00 -0.04 -0.02 0.00 0.00 -0.02 -0.06
4 Textiles -0.01 0.00 0.00 -0.01 -0.01 0.00 0.00 -0.01  -0.01
5 Articles of apparel and accessories 0.00 0.00 0.00 0.00 -0.02 0.00 0.00 -0.02 -0.02
6 Leather goods and footwear -0.04 0.00 0.00 -0.04 -0.02 0.00 0.00 -0.02 -0.07
7 Perfumery, hygiene and cleaning 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 0.00 -0.01
8 Metal products - except machinery and equipment -0.04 0.00 0.00 -0.03 0.00 0.00 0.00 0.00 -0.04
9 Machinery and equipment -0.02 -0.02 0.00 -0.04 0.00 0.00 0.00 0.00 -0.04
10  Electricity, gas, water, sewage and urban sanitation -0.05 0.00 0.01 -0.05 0.00 0.00 0.00 0.00 -0.06
11 Other industries -0.13 0.06 0.02 -0.04 -0.01 0.01 0.01 0.01 -0.03
12 Construction -0.24 0.06 0.01 -0.17 0.00 0.00 0.00 0.00 -0.17
13 Retail -0.28  -0.02 0.02 -0.28  -0.06 0.04 0.02 0.00 -0.28
14 Transportation, storage and mailing -0.01 0.03 0.00 0.01 0.00 0.00 0.00 0.00 0.01
15  Information Services -0.01 -0.01 0.01 -0.01 0.00 -0.01 0.00 0.00 -0.01
16  Financial intermediation and insurance -0.02 -0.04 0.04 -0.02 0.00 -0.01 0.02 0.01 -0.01
17  Real estate and rents -0.03 0.01 0.01 0.00 0.00 0.00 0.01 0.01 0.00
18  Maintenance and repair services -0.03 0.01 0.00 -0.03 0.00 0.00 0.00 0.00 -0.03
19  Accommodation and food services -0.02 0.00 0.00 -0.02 0.00 0.01 0.00 0.01 -0.01
20  Business services -0.04 0.03 0.07 0.06 0.00 0.03 0.04 0.08 0.14
21  Private education 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 0.00 -0.01
22 Private health services -0.01 0.00 -0.01 -0.01 -0.02 0.00 0.01 -0.01 -0.03
23 Other services -0.03 0.00 0.00 -0.03 -0.15 0.00 0.00 -0.16  -0.18
24 Public education -0.02 0.01 0.15 014  -0.13 -0.07 0.38 0.19 0.33
25  Public Health 0.00 0.06 0.18 024  -0.03 0.12 0.35 0.44 0.68
26  Public administration and social security -0.37 0.29 0.80 0.72 -0.06 0.12 0.48 0.54 1.26

Total -1.79 0.55 1.33 0.09 -0.58 0.25 1.34 1.01 1.11

Source: Simulation results



Table 7 — Simulating decomposition results for the effect of changes in the labor market on

consumption, on average percentage change for the period 2006-2013

Labor
income  Changes in Men Women
Consumption changes labor
between usage Low- Medium- High- Low- Medium High-
households Skill skill skill Skill -skill skill

HO1 1.13 0.88 -0.12 -8.26 180 424  -2.87 0.79 4.18
H02 1.64 1.33 0.00 -834 192 430 -2.96 0.84 4.24
HO03 2.33 1.96 012 -8.44 201 440  -3.08 0.88 4.35
HO04 3.28 2.45 065 -8.24 209 451  -3.07 0.92 4.44
HO05 3.66 2.61 097 -825 221 459  -3.08 0.97 4.53
HO06 1.83 0.26 136  -7.72 219 442  -2.84 0.93 4.38
HO7 6.04 4.19 1.80 -8.03 241 470  -2.95 1.01 4.66
HO08 4.21 1.69 258  -7.86 251 484  -2.76 1.06 4.79
H09 5.16 1.67 3.76  -7.73 270 513  -2.59 1.10 5.15
H10 6.25 0.75 6.17  -7.58 269 648 244 1.07 5.95

Source: Simulation results



