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Abstract

Recent studies have explored the role of firm dynamics and the connection to job real-
location. However, limited attention has been devoted to the role of micro and small
firms in this process, particularly about the quality of the jobs generated. Therefore,
this article aims to measure the impact of micro and small firm dynamics on occupa-
tion diversification in Brazil, with specific emphasis on job quality. The study used data
from 558 microregions within the Brazilian industrial sector between 2003 and 2015.
Panel data were applied to three econometric models: Feasible Generalized Least
Squares (FGLS), Driscoll-Kraay (DK) and Instrumental Variable (IV) models for robust-
ness analysis, including Two-Stage Least Squares (2SLS), Limited Information Maxi-
mum Likelihood (LIML), and the Generalized Method of Moments with Continuously
Updating Estimators (GMM-CUE). Our main finding reveals that the dynamics of micro
and small firms positively impact occupation diversity in Brazil, leading to the crea-
tion of a wider range of job types. Furthermore, the frequency of change of firms

from microenterprises to small businesses increases the occupation diversity in the Bra-
zilian industrial sector. Our findings are significant in providing policy recommenda-
tions for developing countries to achieve a more diverse labor market.

Keywords: Occupation diversity, Firm dynamics, Entrepreneurship, Small and medium
firms, Quality of jobs

Introduction

The competitive and dynamic process among firms demands rapid adaptation to mar-
ket conditions and regional and national economic cycles (Cefis et al., 2022; Machado,
2016; Santarelli & Vivarelli, 2007). Numerous studies have used variables related to
firm dynamics to explain economic phenomena such as productivity (Bosma & Nieu-
wenhuijsen, 2000), market survival (Segarra & Callején, 2002), and job creation (Decker
et al., 2014). Firm competition affects job creation, destruction, and reallocation mainly
within the same sector rather than across different sectors (Caves, 1998). Small firms
substantially generate total employment in developing countries face significant com-
petition from firms of different sizes (Decker et al., 2014; Haltiwanger et al., 2013). For
example, most jobs in small businesses in the United States are created and eliminated
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through firm entry and exit (Haltiwanger et al.,, 2013). In Latin America, there is evi-
dence of a high job reallocation rate among small firms, especially those with fewer than
20 employees and this dynamic decreases as the firm size increases, in line with the
international average (Haltiwanger et al., 2014).

The evidence concerning reallocation within sectors raises new questions about job
creation and destruction in small firms. For example, there is a need to understand what
kind of employment opportunities are generated by small firms. However, despite the
encouragement of entrepreneurial behavior by international organizations (OECD,
2021; World Bank, 2023) not only the quantity but also the quality of jobs generated by
small firms remains an underexplored topic (Block et al., 2018). Noteworthy, the litera-
ture on firm dynamics does not distinguish the types of occupations (Haltiwanger et al.,
2014; Spletzer, 2000). Labor economics has addressed this debate, which examines the
role of small and microenterprises (MSEs) (Brixy et al., 2007; Burgess et al., 2000; Oster-
man, 2013). Therefore, the quality of jobs generated by MSEs is an important aspect to
consider, including factors such as wages (Brixy et al., 2007; Nystrém & Elvung, 2014),
job stability (Burgess et al., 2000) and working conditions (Osterman, 2013), especially
for developing nations.

Given the abundance of small firms within the country, Brazil serves as a significant
case study for examining firm dynamics. For example, 85% of all Brazilian firms have
up to 10 employees, and 53% of jobs are concentrated in firms with a maximum of 50
employees (Coelho et al., 2017). According to the Organization for Economic Coopera-
tion and Development (OECD), Brazil’s industry, mainly composed of manufacturing,
has a similar share of employment and value added as the average of OECD member
countries, but lower than other emerging countries (OECD, 2020). This scenario dem-
onstrates the importance of analyzing the small firm dynamics of the industrial sector
and their impact on occupations in a developing country. Therefore, this article aims to
measure the impact of the dynamics of micro and small industrial firms on the diversity
of occupations in Brazil. Furthermore, we discuss the types of jobs opportunities created
and the corresponding wage levels in micro and small industrial firms, through their
wage premium and type of occupation.

In this sense, we present theoretical and practical justifications for carrying out this
study. First, our study advances by presenting new insights on firm dynamics (Haltiwan-
ger, 2009; Li & Rama, 2015; Liedholm, 2002; Rijkers et al., 2014) and economic diversifi-
cation (Balland et al., 2019; Boschma, 2017; Hidalgo, 2023; Saviotti & Pyka, 2004; Saviotti
et al., 2020). Second, this study addresses a gap in the literature concerning the analysis
of job quality and firm dynamics within the context of economic diversification, par-
ticularly focusing on small firms. While previous studies have primarily focused on firm
dynamics quantitatively, this study brings attention to the qualitative aspect of occupa-
tion diversity (Block et al., 2018). Third, it provides a methodological contribution by
introducing the evaluation of small firm dynamics through the turbulence index devel-
oped by Audretsch and Fritsch (1996) and Fritsch (1996). In other terms, this study pro-
poses a unique index considering the entry and exit of the firm size transitions, while the
previous literature proposed entry and exit as new firms and closures. Fourth, this analy-
sis integrates economic diversification and job quality within the industrial sector. This
perspective is still unexplored by the literature, especially considering the occupation
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diversity phenomena in a developing region. Fifth, the study offers practical insights for
policymakers by examining a developing country and using regional data at the micro-
regional level to formulate policies for firm growth, economic efficiency improvements,
and providing better occupations. This approach enables the formulation of targeted
policy recommendations to support economic development effectively.

Literature review

Growth and decline of small firms in developing countries

The concept of the firm life cycle encompasses stages such as birth, growth, survival, or
exit of firm from the market (Cefis et al., 2022; Coad, 2009; Geroski, 1995). The dynam-
ics of small firms is influenced by factors such as the life cycle, age, and the entry and
exit of other firms (Haltiwanger, 2009). The firm’s age and the selection process resulting
from entry and exit affect the wage and productivity of small firms, as they are closely
related to the life cycle and market selection (Haltiwanger, 2009). Given this complex
landscape, it is necessary to understand the factors that influence the growth trajectory,
decline, and competitive dynamics of small firms (Cefis et al., 2022; Coad, 2009; Gupta
et al., 2013; Machado, 2016; Santarelli & Vivarelli, 2007).

Machado (2016) examined how the competitive selection process affects small firms’
growth. The author identified the main factors of competitive selection, such as market
structure, innovation, firm age, and sectoral dynamics. Coad (2009) characterized the
entry of new firms as a "chaotic process" with high entry and exit rates, and as a result,
many firms do not intend to grow and choose to remain small. Moreover, firms face the
limited access to credit, difficulties in finding a consumer market, and challenges in hir-
ing human capital, which might hinder small firms’ growth (Coad, 2009; Gupta et al.,
2013).

Competitive selection is an important factor in determining whether firms decline or
decrease in size. Cefis et al. (2022) divide the factors that influence the exit of firms from
the market into micro and macrofactors. Some of the macrofactors listed are environ-
mental regulations, regional characteristics, and financial crises. Microfactors are those
related to the characteristics of the firms that affect their exit or survival, such as innova-
tion, technical efficiency, and financial resources (the liability of smallness) (Cefis et al.,
2022). Concerning this point, Headd and Kirchhoff (2009) found that slightly more firms
grow than decline in size. It should be noted that some sectors exhibit more volatility
(with more firms growing and shrinking), while others remain stable (with few firms
changing in size) (Headd & Kirchhoff, 2009).

Some studies have analyzed the dynamics of small firms in developing countries.
Tybout (2000) pointed out the exclusive benefits that large firms enjoy, such as pref-
erential access to credit and legal regulations that favor them. For instance, Meressa
(2020) identified variables such as access to credit and inputs as significant factors in
her analysis of the Ethiopian context. This type of environment hampers the growth and
performance of small firms in developing countries (Meressa, 2020; Tybout, 2000). For
example, Hsieh and Klenow (2009) and Hsieh and Klenow (2014) show that developing
countries have a higher share of small firms than developed countries. However, these
firms do not grow and achieve the same productivity due to misallocation of resources
(such as credit, labor regulations, and physical and human capital) (Hsieh & Klenow,
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2009, 2014). Furthermore, McKenzie and Paffhausen (2019) investigated the causes of
exit in small firms in developing countries. The authors found that the higher probability
of closure is due to the lower profitability and productivity of small firms.

There is some empirical evidence on firm dynamics in developing countries. Liedholm
(2002) studied the life cycle of firms in Africa and Latin America. The author found that
approximately 30% of firms start with self-employed owners. Moreover, micro and small
firms act as shock absorbers because large firms lay off workers during economic down-
turns, which leads to the emergence of new firms by former employees of large firms
(Liedholm, 2002). Davies and Kerr (2018) estimated an exit rate of approximately 25%
for small firms in Ghana and large firms had an exit rate equal to 20%. Shiferaw (2009)
found similar results for Ethiopia, since the probability of survival was lower for small
firms.

Coelho et al. (2017) confirmed that the distribution of firms in Brazil is similar to that
described by Hsieh and Klenow (2014) for developing countries. The distribution of
firms is asymmetric, with a large share of small firms and a low share of medium-sized
firms. The OECD (2020) pointed out that the creation of small firms is common in Bra-
zil. However, the rate of small firms with self-employed owners is twice as high as the
OECD average (OECD, 2020). The OECD report showed a high rate of firm creation and
exit, although no association was observed with job creation. The report points out that
it is because small firms do not have growth prospects relative to large, market-savvy

firms.

Job reallocation and small firms

The international literature has been engaged to debate on job reallocation, correlated
with the dynamic of small firms’ approach. Theoretical models, such as those proposed
by Ericson and Pakes (1995) and Jovanovic (1982), propose learning from firms and
explain the dynamics through firm learning. Santarelli and Vivarelli (2007) analyze that
either passive or active learning, founders in these theoretical models exhibit heteroge-
neity in terms of their capabilities and beliefs. The authors argue that firms are com-
mitted to making recursive decisions, where early exit remains an available and rational
option. Whether due to entry mistakes, learning failures, or incorrect differentiation
strategies, newborn firms may cease to exist during the early phases of their life cycles
(Santarelli & Vivarelli, 2007). These theoretical findings are corroborated by certain styl-
ized facts. For example, small and young firms exhibit low survival rates; however, those
that do survive tend to experience high growth rates (Gil, 2010).

Davis and Haltiwanger (1992) conducted an analysis of job reallocation within North
American industries spanning from 1972 to 1986. The authors found that that smaller
firms exhibit higher rates of job reallocation in contrast to larger counterparts. This
dynamic is closely linked to cycles of expansion, contraction, and potential firm exits
(Davis & Haltiwanger, 1992). Broersma and Gautier (1997) found similar results within
the Netherlands’ industrial sector spanning from 1971 to 1991. They noted that despite
the high rates of job creation and destruction observed in small firms, these entities still
make a substantial contribution to overall job creation in the Netherlands. Additionally,
Hijzen et al. (2010) demonstrated that from 1997 to 2008 in the United Kingdom, small
firms were responsible for approximately two-thirds or 65 percent of all job creations
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and 45 percent of job destructions through reallocations. In contrast, Rijkers et al. (2014)
argued that small firms had a constrained influence on job creation dynamics in Tuni-
sia. They suggested that this limited dynamism and creative destruction bolstered the
contribution of incoming firms while diminishing overall firm output, thereby compro-
mising economic efficiency. Brummund and Connolly (2019) analyzed the Brazilian
economy and found evidence that small firms, both young and mature, contribute to
approximately 45% of jobs. However, these firms have high volatility, with large rates of
market exit and job destruction.

Studies (Caves, 1998; Cefis et al., 2022; Fritsch, 2008) have shown that job reallocations
due to competition and changes in firm size can predict whether a firm will grow or exit
the competitive market. For example, Fritsch (2008) argued that this dynamic tends to
present a net positive effect on job creation by increasing competitiveness in the regional
economy. Job creation is driven by supply-side factors such as increased efficiency, faster
structural change, innovation, and greater product variety (Saviotti et al., 2020). Also,
Van Praag and Versloot (2007) pointed out that small firms generate positive externali-
ties through entrepreneurship by creating jobs. They found that small firms tend to grow
faster than larger firms. However, concerns have been raised about compensation and
the stability of jobs in small firms. This dynamic is related to firm reallocation, specifi-
cally the entry and exit of small firms in the market (Haltiwanger et al., 2014). Given this
dichotomy between positive and negative effects, Van Praag and Versloot (2007) raised
questions about the quality of jobs generated by small firms.

Quality of occupations in small firms
Most articles discuss firm dynamics but do not consider the quality of jobs (Bartelsman
et al., 2005; Haltiwanger et al., 2014). Block et al. (2018) identified several dimensions
that can represent job quality, including (i) wages, (ii) bonuses and share-based remu-
neration, (iii) non-monetary benefits, (iv) job security, and (v) job content and types. Oi
and Idson (1999) underscore the significance of wage levels as a pivotal component of
job quality. They assert a direct correlation between wages and the size of the employ-
ing firm. Brixy et al. (2007) argued that German firms employing fewer than 50 workers
provided lower wages during the period from 1997 to 2001. Additionally, the authors
discovered that entrepreneurial firms, characterized as younger and smaller enterprises,
offered salaries approximately 8% lower than the overall average. Nystrém and Elvung
(2014) identified that wages in entrepreneurial firms were 2.9% lower compared to larger,
well-established firms in the market between 1998 and 2008 in Sweden. Nevertheless,
the literature continues to engage in ongoing debate regarding the correlation between
wages and firm size. For example, Kim (2018) diverges from earlier research conducted
by (Brixy et al, 2007) and Nystrom and Elvung (2014) by shedding light on instances
where smaller firms with substantial human capital emerge victorious. The author scru-
tinized data from Massachusetts Institute of Technology (MIT) graduates spanning from
2006 to 2014, revealing that young firms tend to offer wages approximately 10% higher
than those provided by established firms in the market.

Another aspect linked to job quality involves the dynamics of entry and exit in small
firms, which tend to offer lower-quality employment compared to larger firms (Block
et al., 2018; Kuhn et al., 2016). In essence, employment in smaller firms often exhibits
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higher volatility (Burgess et al., 2000; Kuhn et al., 2016). Burgess et al. (2000) demon-
strated that job reallocation rates are elevated in firms with fewer than 50 employees.
Kuhn et al. (2016) focused on Denmark between 2002 and 2007, controlling for the
impact of human capital. Their findings revealed that groups of workers with elementary
education contribute significantly to job creation, yet they also account for high rates of
job destruction among those seeking highly qualified workers. Similar findings pertain-
ing to the high volatility of employment in small firms have been observed in the context
of Brazil (Brummund & Connolly, 2019).

Analyzing the type of employment generated is essential in assessing job quality. For
instance, entrepreneurial firms tend to create more low-skilled jobs compared to estab-
lished firms (Kuhn et al., 2016). Similarly, Coad et al. (2017) discovered that individu-
als with lower qualifications, prior unemployment experience, or lower previous income
are inclined to work in entrepreneurial ventures. In Tanzania and Ghana, Teal (2011)
observed that workers with similar levels of human capital received lower wages in small
firms. Moreover, data from Denmark between 1995 and 2002 revealed that jobs in entre-
preneurial firms did not exhibit short-term wage growth (Malchow-Mgller et al., 2011).
Micro and small firms often serve as employers for low-skilled or marginalized work-
force (Astebro & Tag, 2017; Block et al., 2018).

Occupation diversity considers the variety of occupations present within a work-
force, offering resilience to economic shocks (Hausmann & Hidalgo, 2011; Hausmann
& Klinger, 2006; Hausmann et al., 2008). A diverse range of occupations can mitigate the
impact of economic downturns or sector-specific crises by providing alternative oppor-
tunities for individuals with various skills (Freitas et al., 2024; Hausmann & Hidalgo,
2011; Saviotti et al., 2020). Moreover, occupation diversity fosters innovation by bring-
ing together different skill sets and knowledge backgrounds (Freitas et al., 2024; Saviotti
et al,, 2020). This diversity of perspectives can lead to a more innovative and dynamic
environment within firms (Saviotti & Pyka, 2004). Furthermore, occupation diversity
contributes to economic growth and development by promoting innovation, entrepre-
neurship, and investment across multiple sectors, thereby stimulating Gross Domestic
Product (GDP) growth (Balland et al., 2019; Boschma et al., 2018; Saviotti & Pyka, 2004;
Zhu & Li, 2017). In the subsequent section, we outline the method employed to assess
firm dynamics and occupation diversity within the Brazilian industrial sector.

Data and methods

Sample and sources of data

To empirically assess the impact of firm dynamics on occupation diversity, we used
econometric panel data models. Therefore, this is a retrospective study, without the
intervention of the researchers, which utilizes secondary data. We compiled databases
from various research and statistical institutions spanning the period from 2003 to 2015
for 558 Brazilian microregions. Table 1 summarizes the variables we used for the econo-
metric model. To discuss job opportunities and the corresponding wage levels in small
industrial firms, we created two tables (Appendix). These tables outline the main occu-
pations within the industrial sector by firm size, their share in the total job market, and
the wage premium relative to the minimum wage.
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Table 1 Description of variables

Variable Database Nomenclature Specification

Occupation Diversity DataViva (2023) occup_div Proxy for the number of
occupations generated,
considering the number of
unique 4-digit occupations
from the Brazilian Classification
of Occupations

Human Capital (%) RAIS (2023) higher_educ Percentage of people with
higher education in the
microregion

GDP per capita IBGE (2023) gdp_pc The Gross Domestic Product
divided by the population

Urbanization Index (IBGE, 2023; Ipeadata, 2023) Urb Population size divided by the

area (Km) of the microregion

Trade Openness Ipeadata (2023) trade_open The sum of exports and
imports divided by the value
added of the microregion

Frequency of change inthe  RAIS (2023) freq_ind_1_2 Number of firms that have
size of firms changed size in the industrial
sector
Dynamics of micro and small - RAIS (2023) Firm_dynamics_1 Size transition rates of indus-
firms and Firm_dynam- trial sector firms
ics_2

Source: Prepared by the authors

We collect data on GDP per capita, trade openness, and urbanization from research
and national statistical institutions, such as the Brazilian Institute of Geography and Sta-
tistics (IBGE) and the Institute of Applied Economic Research (IPEA). We also use the
database provided by DataViva, which has official data about exports, industries, loca-
tions, and occupations available for the entirety of Brazil. Finally, we analyzed data from
the Brazilian Ministry of Labor, called the Annual Social Information Report (RAIS), to
construct firm statistics.

This study follows the Brazilian Micro and Small Business Support Service (SEBRAE,
2013) criteria to categorize firms by size, which is divided into three categories. The
industrial microenterprises (ME) have a maximum of 19 employees. The industrial small
enterprises (EPP) present from 20 to 99 employees. Furthermore, according to (Veloso
et al,, 2019), the industry sector includes the following subsectors: extractive indus-
tries, manufacturing, electricity and gas, water, sewage, waste management, and civil

construction.

Description of variables

To examine the relationship between small firm reallocation and occupation diversity, we
constructed a variable that measures the dynamics through the expansion and contraction
of firm size. This variable is adapted from the turbulence index (mainly linked to the entry
and exit of firms) (Baptista & Kara6z, 2011). First, the variable freq_ind counts the number
of firms that changed their size category each year. The variable freq_ind 1_2, counts the
number of firms that grew from ME to EPP. Second, the variable Firm_dynamics meas-
ures the rate of firm size transitions. Firm dynamics is an adaptation of the turbulence
indices that capture the rate of entry and exit of firms, as proposed by Baptista and Kara6z
(2011), Bosma and Nieuwenhuijsen (2000), and Segarra and Callején (2002). According
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to the original models, the turbulence indices are calculated as either entry + exit or
entry + exit /incumbents (Audretsch & Fritsch, 1996; Bosma & Nieuwenhuijsen, 2000).
Our model measures the entry, representing the means of transition from ME to EPP. The
exit is equivalent to the transition from EPP to ME. The incumbents are the firms that
remained EPP or ME in the period analyzed. We build the variables according to the fol-
lowing equations:

ME, EPP;; + EPP, ME;;
EPP,EPP;y + ME, ME;; W

Firm Dynamics_1 =

Firm Dynamics_2 = ME, EPP;; + EPP, MEj;. 2)

The comma indicates the firm’s size transition in the year ¢ for microregion i.

The dependent variable is Occupation Diversity, which refers to the variety of occupa-
tions and job roles within an economy. Economies with a more diverse range of occupa-
tions and skills are better positioned to engage in sophisticated production (Gala et al.,
2018). This diversity allows for the accumulation of a broad spectrum of capabilities and
knowledge, facilitating innovation, adaptation, and specialization in various industries.
The evolution of various occupations into more intricate sectors or regions is facili-
tated by their ability to attract a diverse array of relatively distinct productive activities,
thereby enhancing their capacity to effectively integrate and innovate in the advance-
ment of complex economic endeavors (Hausmann et al., 2017).

In this sense, Occupation Diversity is a proxy for the number of occupations generated,
as defined by DATAVIVA (2023). This variable uses the 4-digit occupation classifications
from the Brazilian Classification of Occupations (CBO — Classificagdo Brasileira de Ocu-
pagaes) that are present for a given variable. In this article, the variable for occupation
diversity is calculated for each microregion in Brazil. Low occupation diversity means
that employment is concentrated in only a few occupation groups, while high occupa-
tion diversity implies that employment is distributed across many occupation groups.

Additionally, this article also analyzed the impact of some control variables, such
as macroeconomic variables, human capital, and urbanization. These variables are
expressed as a percentage (%). Urbanization was chosen to control agglomeration econ-
omies such as knowledge spillovers and job growth (Glaeser et al., 1992). Human Capital
measures the accumulation of knowledge in the region and indicates the tendency of
individuals to conduct business (Chowdhury et al., 2019). Furthermore, human capital
is important with the accumulation of new capabilities and for unrelated diversification
(Pinheiro et al., 2021). We also include two macroeconomic variables (i.e., GDP per cap-
ita and Trade Openness). GDP per capita is a proxy for growth and business cycles and
is related to entrepreneurship (Acs et al., 2012; Ajide, 2022). Trade openness controls the
efficiency of firms since they are exposed to international competition (Daumal & Selin,
2010; Frankel & Romer, 1999).

Empirical strategy
We define two econometric models according to the following specifications:

LnoceupationDiversityiy = air + P1freq_indi; + BrControlsie + 0; + uir (3)
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LnoceupationDiversityy = aj + prFirmDinamicsy + B Controlsis + 0; + u;z. (4)

Equation (3) introduces the primary explanatory variable, freq_ind_1_2, which is the
variation in firms’ growth. Equation (4), on the other hand, highlights the main variable,
the firm dynamics. This equation demonstrates how the rate of growth and decline of
firms affects the occupation diversity. Additionally, «;; represents the intercept of each
equation, By Controls;; are the control variables used in both models, 6; represents the
fixed effects and u;; represents the error term. We used the natural logarithm value for
all variables, which allowed us to interpret the coefficients as percentage rates.

We performed several statistical tests to guarantee an adequate econometric model.
Initially, this study examined the Variance Inflation Factor (VIF) to assess the presence
of multicollinearity in the econometric model. We did not find multicollinearity because
the mean VIF remained below 10 (Alin, 2010; Gujarati & Porter, 2009). To assess the
presence of heteroskedasticity, we performed the Wald test (Prob>chi2=0.0000)
(Greene, 2017), which revealed its existence. Consequently, we employed robust stand-
ard errors in estimating the model. Baseline control models include ordinary least
squares (OLS), fixed effects (FE), and random effects (RE). Models utilizing the Feasible
Generalized Least Squares (FGLS) and Driscoll-Kraay (DK) techniques were chosen as
robust baseline models due to their ability to estimate robust standard errors, thereby
accounting for spatial correlation, heteroscedasticity, and autocorrelation (Driscoll &
Kraay, 1998; Vogelsang, 2012).

Some robustness checks were employed with instrumental variable models, specifi-
cally two-stage least squares (2SLS), limited information maximum likelihood (LIML),
and generalized method of moments (GMM). These models are necessary to control
endogeneity between the occupation diversity (Yi), firm dynamics and the frequency
of changes in firm size (Xj). This occurs because changes in explanatory variables can
influence the dependent variable and vice versa. To address this issue, we applied the
technique proposed by Tchamyou (2017). This technique involves regressing the explan-
atory variable with its first-time lag and utilizing the values adjusted for heteroscedastic-
ity and spatial autocorrelation using the Driscoll-Kraay method as an instrument in the
second stage (Ajide, 2022; Asongu & Nwachukwu, 2018; Driscoll & Kraay, 1998).

We incorporate time lag into the model estimation process to improve the accuracy
of the estimation and prevent the loss of observations. Acemoglu et al. (2003) suggested
that just one instrument is a conservative approach. This approach assumes that only the
variable of interest is endogenous, which may lead to an underestimation of the result
of the variable and an increase in the coefficients of the variables considered exogenous.
We employed as follows:

Firm Dynamicsjt = yp + y1(Instruments);, + y;Xi + it (5)

Freq Indj = yo + y1(Instruments);, + y;Xir + (it (6)

Xir in both equations are the control variables used in the base model and 6; represents
the fixed effects and p;; represents the error term. The adjusted values of FirmDynamics;;
and Freqlnd;; estimated through FirmDynamicsj;—1 and Freqlnd;;_; are placed in the

second stage:
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Occupation Diversity;,, = Bo + B1 (Firm Dynamics) .+ BiXit +6; + vit (7)

i
Occupation Diversity;, = Bo + f1(Freq Ind);, + B;Xit + 0; + vjs. (8)

Xir in both equations are the control variables used in the baseline model, 6; represents
the fixed effects and v;; the error term.

Results

Regional distribution of occupation diversity

The descriptive statistics of the variables under analysis are presented in Table 2. It elu-
cidates the heterogeneous and unequal nature of the Brazilian economy. Notably, the
diversity in occupations exhibits a wide range of values (ranging from 5 to 595) across
microregions, resulting in a considerable standard deviation of 122. This disparity under-
scores the regional inequality prevalent in Brazil, with certain regions such as Sdo Paulo
and Rio de Janeiro boasting several diverse occupations, while underdeveloped areas like
the Amazonia and Northeast regions exhibit fewer occupation varieties.

Moreover, the frequency of transitions in firm sizes mirrors the disparities observed
in occupation diversity across regions. Furthermore, discrepancies exist concerning the
presence of qualified workers, with some microregions reporting fewer formal workers
with higher education levels. Conversely, there are regions where over 60% of the work-
force possesses formal education. On average, approximately 12.2% of workers have for-
mal education, with a standard deviation of 5.4%.

Figure 1 illustrates the distribution maps with the evolution of occupation diversity
in Brazil from 2003 to 2015. Occupation diversity presents an unequal distribution
through the Brazilian microregions. A higher level of occupation diversity is observed
in the South and Southeast regions of the country. Central-West, Northeast, and North
regions exhibit elevated rates of occupation diversity, mainly within microregions that
feature urban agglomerations, such as state capitals and coastal regions. For example,
in 2015, the state of Amazonas demonstrated a substantial occupation diversity index in
Manaus (562), the state capital. Conversely, the countryside presents lower occupation
diversity, as exemplified by Japura City (48).

Table 2 Descriptive statistics

Variable Obs. Mean Std. Dev. Min. Max.
Occupation Diversity 7254 328698 122.005 5 595

Gross Domestic Product per capita (RS) 7254 13693 11.018 2.144 192.245
Urbanization (%) 7254 1.016 3.625 0.002 62.505
Human Capital (%) 7254 0122 0.054 0 0.629
Trade Openness (RS) 5363 4.262e+08 1.245e+09 171767 1.725e+10
Firm Dynamics 1 (%) 7254 0.026 0.021 0 0.36

Firm Dynamics 2 (%) 7254 0.025 0.02 0 0.29
Frequency of Firm Size Transitions (freq_ind_1_2) 5890 17.54 49.992 1 1079
Frequency of Firm Size Transitions (freq_ind 2_1) 5640 16.723 46.635 1 1005

The discrepancy in observations in the Trade Openness and Firm Size variables occurs because some microregions neither
exported/imported nor had changes in number of firm sizes during this period
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(m

(2)

(3)

4)

(5)

VARIABLES OLS FE RE FGLS—Autoc Drisc/Kraay
GDP Per Capita 0.113*** 0.148*** 0.153%** 0.122%** 0.148***
(0.00733) (0.00464) (0.00456) (0.00441) (0.00600)
Urbanization 0.00183* — 0.00546 0.00645*** 0.0120*** — 0.00546
(0.00105) (0.00356) (0.00207) (0.000623) (0.00680)
Human Capital 0.957*** 1.133%** 1.089*** 0.579*** 1.133%**
(0.0789) (0.0269) (0.0267) (0.0329) 0.112)
Trade Openness 0.0454** 0.0105%** 0.0118*** 0.0159%** 0.0105***
(0.00174) (0.000712) (0.000712) (0.000800) (0.00217)
Freqind_1_2 0.000527%** 0.000134%** 0.000246%*** 0.000255%** 0.000134%*
(0.000134) (5.07e—05) (4.55e—05) (3.90e—05) (4.55e—05)
Constant 4.688*** 5.216%** 5.103*** 5.248%%* 5.216%%
(0.0270) 0.0148) (0.0168) (0.0150) (0.0456)
Observations 4907 4907 4907 4880 4907
R-squared 0.501 0.606
Number of regions 481 481 454
Regions FE Yes No No Yes
Year FE Yes No No Yes
Number of groups 481

Robust standard errors in parentheses ***p <0.01, **p < 0.05, *p < 0.1; FE fixed effects, RE random effects, FGLS feasible
generalized least squares, DK Driscoll-Kraay

Frequency of firm size changes

In this section, we discuss the econometric results regarding the influence of the firm
size transition on occupation diversity. According to the FGLS model presented in
Table 3, a rise in the frequency of size changes among ten industrial firms corresponds
to a 0.25% increase in occupation diversity. In other words, this phenomenon reveals
the positive and statistically significant effect on occupation diversity when firms tran-
sition from the classification of microenterprises to that of small businesses. The
Driscoll-Kraay (DK) model confirms this phenomenon, although with the distinction
that the influence of firm frequency on occupation diversity (0.13%) is somewhat lower
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compared to the impact identified by the FGLS model. This finding is relevant because
it reveals the influence of the frequency of size changes between ten industrial firms on
occupation diversity in Brazil.

The control variables on the FGLS model indicated that GDP (12.2%), urbanization
(1.2%), and trade openness (1.6%) had a positive impact on occupation diversity. These
coefficients exhibited statistical significance at the 1% significance level. We found that
the human capital variable achieved statistical significance at the 1% level in the DK
model. In other terms, increasing 1% of the rate of people with higher education will
increase 113% the occupation diversity in Brazil.

Firm dynamics
In this section, we discuss the econometric results regarding the influence of the firm
dynamics variables (Firm_Dynamics_I and Firm_Dynamics_2) on occupation diversity.
These findings are summarized in Table 4. According to the DK model, a 1% increase
in firm dynamics within the industry sector results in a 23% increase in occupation
diversity across Brazilian microregions, statistically significant at 1% level. This finding
implies that an increase in firm dynamics improves occupation diversity in Brazil.

Noteworthy, our control variables also presented statistical significance at 1% level.
The DK model indicated that 1% increase in GDP per capita implies in 15.4% increase in
occupation diversity in Brazilian microregions. The same applies to the other variables,
as human capital (1.16%), and trade openness (1%).

We present the econometric results on the impact of the variable Firm_Dynamics_2 on
occupation diversity in Brazil. These findings are summarized in Table 5. The DK model

Table 4 Impact of the first variable, firm_Dynamics_1, on Occupation Diversity

(1)

(2

(3)

(4)

(5)

VARIABLES OLS FE RE FGLS—Autoc Drisc/Kraay
GDP Per Capita 0.128%** 0.154%** 0.161%** 0.147%** 0.154%*
(0.00750) (0.00487) (0.00479) (0.00437) (0.00631)
Urbanization 0.00652%** — 0.0103*** 0.00544** 0.0143%* —0.0103
(0.00109) (0.00353) (0.00220) (0.000555) (0.00673)
Human Capital 0.996%** 1.166*** 1.109*** 0.530*** 1.166%**
(0.0816) (0.0270) (0.0268) (0.0315) (0.139)
Trade Openness 0.0506*** 0.01071%*** 0.0116*** 0.0163*** 0.0107%***
(0.00173) (0.000723) (0.000724) (0.000779) (0.00217)
Firm Dynamics 1 1.027%** 0.233%** 0.244%** 0.0485 0.233***
(0.229) (0.0484) (0.0490) (0.0384) (0.0463)
Constant 4.506%** 5.175%% 5.070%%* 5.177%% 5.175%%*
(0.0267) (0.0148) (0.0173) 0.0141) (0.0509)
Observations 5363 5363 5363 5345 5363
R-squared 0.502 0.579
Number of regions 493 493 475
Regions FE Yes No No Yes
Year FE Yes No No Yes
Number of groups 493

Robust standard errors in parentheses ***p <0.01, **p < 0.05, *p < 0.1; FE fixed effects, RE random effects, FGLS feasible

generalized least squares, DK Driscoll-Kraay
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Table 5 Impact of the first variable, Firm_Dynamics_2, on occupation diversity
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(1)

(2)

(3)

4

(5)

VARIABLES oLs FE RE FGLS-Autoc Drisc/Kraay
GDP Per Capita 0.128*** 0.154%** 0.1671%** 0.142%** 0.154%**
(0.00750) (0.00487) (0.00479) (0.00437) (0.00630)
Urbanization 0.00647%** — 0.0103*** 0.00545%* 0.0143%** —0.0103
(0.00108) (0.00353) (0.00220) (0.000554) (0.00674)
Human Capital 1.000%** 1.165%** 1.109%** 0.532%** 1.165%**
0.0815) (0.0270) (0.0268) (0.0316) (0.139)
Trade Openness 0.0505%** 0.01071%*** 0.0116*** 0.0164*** 0.01071%***
(0.00173) (0.000723) (0.000724) (0.000783) (0.00217)
Firm Dynamics 2 1.217%x 0.257%* 0.269*** 0.0589 0.257%**
(0.238) (0.0522) (0.0529) (0.0412) (0.0490)
Constant 4.504*% 5.174%** 5.069%** 5.173%** 5.174%**
(0.0267) (0.0148) 0.0173) 0.0141) (0.0508)
Observations 5363 5363 5363 5345 5363
R-squared 0.503 0.579
Number of regions 493 493 475
Regions FE Yes No No Yes
Year FE Yes No No Yes
Number of groups 493

Robust standard errors in parentheses ***p <0.01, **p < 0.05, *p < 0.1; FE fixed effects, RE random effects, FGLS feasible
generalized least squares, DK Driscoll-Kraay

reveals that Firm Dynamics increases the occupation diversity in Brazil (26%). Once
again, the control variables exhibited a statistically significant and positive influence,
except for urbanization. The variable GDP per capita 1% increase improves occupa-
tion diversity in 15.4%, the same goes to human capital which improves the occupation
diversity in 1.16% and trade openness increase would imply in 0.1% increase. However,
the urbanization variable shows a negative effect of 0.1% on occupation diversity as pre-
sented in the table below.

In summary, Tables 4 and 5 confirm a positive and statistically significant impact of
small industrial firms’ dynamics on occupation diversity within Brazilian microregions.
This article contributes by unveiling the importance of industrial firms’ reallocation on
occupation diversity in Brazil.

Estimates with instrumental variables (V)

Robustness analysis will be conducted using 2SLS, LIML, and GMM models to control
for endogeneity. All instrumental models include tests for endogeneity. The Kleiber-
gen—Paap F test exceeds the recommended threshold of 10, indicating a low probabil-
ity of a weak correlation between the instrument and the endogenous regressor (Olea
& Pflueger, 2013). The Anderson—Rubin interval demonstrates greater efficiency in the
just identified model and remains robust in the presence of weak instruments (Andrews
et al., 2019). This interval is recommended because it can yield valid measures of effect
estimate uncertainty, even when dealing with weak instruments (Huntington-Klein,
2021).
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To enhance robustness, we estimate the LIML model, which exhibits reduced bias
in finite samples when the reduced form is weak despite producing the same esti-
mated values as the 2SLS model in the just identified model (Hansen, 2022). In the
case of the GMM model, we utilized the continuously updated estimator (CUE) in the
version proposed by Hansen et al. (1996). This choice is attributed to the improved
efficiency of this estimator in conducting tests for weak instruments, especially in the
presence of heteroscedasticity (Keane & Neal, 2023). Regarding the LIML model, the
same tests as those in the 25LS model are also reported.

We present the robustness tests of firm size transitions derived from the preceding
econometric models. These findings are summarized in Table 6. These models illus-
trate that firm growth, specifically the transition from microenterprise (ME) to small
enterprises (EPP), remained statistically significant at the 1% level. Across all econo-
metric models, we observed that a ten-firm increase in size within microregions cor-
responded to a 0.3% rise on occupation diversity. It is worth noting that the control
variables (such as GDP per capita, human capital, and trade openness) also retained
statistical significance and exhibited positive impacts on occupation diversity, with
the exception of the urbanization variable.

Table 6 Impact of the transition from ME to EPP on the occupation diversity

m (2 (3) 4 (5 (6)

VARIABLES LIML-DK 2SLS-DK GMM- LIML-DK 2SLS-DK GMM-
CUE-DK CUE-DK
GDP Per Capita 0.135%** 0.135%** 0.135%** 0.135%** 0.135%** 0.135%**
(0.00567) (0.00567) (0.00514) 0.0123) 0.0123) 0.0118)
Urbanization 0.00386 0.00386 0.00386 0.00386 0.00386 0.00386
(0.00678) (0.00678) (0.00615) (0.0103) (0.0103) (0.00987)
Human Capital 1.069%** 1.069%** 1.069%** 1.069%** 1.069%** 1.069%**
(0.0972) (0.0972) (0.0882) 0.132) 0.132) 0.127)
Trade Openness 0.00878***  0.00878***  0.00878***  0.00878***  0.00878***  0.00878***
(0.00178) (0.00178) (0.00161) (0.00230) (0.00230) (0.00220)
Freq_ind_1_2 0.000298***  0.000298*** 0.000298*** 0.000298**  0.000298**  0.000298***
(6.43e—05)  (6.43e—05) (5.84e—05)  (0.000103) (0.000103)  (9.88e—05)
Observations 4262 4262 4262 4262 4262 4262
R-squared 0.587 0.587 0.587 0.587 0.587 0.587
Regions FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Region one-way cluster Yes Yes Yes No No No
Region-year two-way No No No Yes Yes Yes
cluster
Kleibergen—-Paap rk Wald F - 10.80 10.80 12.01 20.28 20.28 20.28
statistic
95% Anderson-Rubin (0.000361,  [0.000358,  [0.000358,  [—0.000073, [~ 0.00006, [~ 0.00006,
confidence set for 3 0.000746]  0.000733]  0.000733]  0.001164] 0.00115] 0.00115]
Number of regions 430 430

Robust standard errors in parentheses ***p <0.01, **p <0.05, *p <0.1. Models 1-3 were estimated one-way due to the nature
of Driscoll-Kraay standard errors. Models 4-6 are also robust to heteroskedasticity and within-panel autocorrelation, in
addition to cross-panel autocorrelated disturbances (Baum et al., 2022). Models estimated with the ivregdhfe and xtivreg2
packages (Correia, 2023; Schaffer, 2020). DK Driscoll-Kraay, GMM-CUE Generalized Method of Moments with Continuously
Updated Estimator, LIML Limited Information Maximum Likelihood, 25LS two-stage least-squares, FE fixed effects
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We present the robustness tests of Firm_Dynamics_1 derived from the preced-

ing econometric models. These findings are summarized in Table 7. Notably, Firm_

Dynamics_1 demonstrates statistical significance at the 5% level. This observation

underscores the relevance of considering both firm growth and degrowth as variables

in determining occupation diversity within Brazilian microregions. In essence, our

findings indicate that the phenomenon of firm dynamics increases 0.794% in occu-

pation diversity. Furthermore, it is pertinent to highlight that the control variables

(including GDP per capita, human capital, and trade openness) also maintain statisti-

cal significance and yield positive effects, except for the urbanization variable.

Table 7 Impact of firm dynamics (Firm_Dynamics_T) on the occupation diversity

VARIABLES (1) (2) (3) (4) (5) (6)
LIML-DK 2SLS-DK GMM- LIML-DK 2SLS-DK GMM-CUE-DK
CUE-DK
CUE-DK
GDP Per 0.153%** 0.153%** 0.153%** 0.153%** 0.153%** 0.153%**
Capita
(0.00618) (0.00618) (0.00563) 0.0138) 0.0138) (0.0132)
Urbanization ~ — 0.00562 — 0.00562 — 0.00562 — 0.00562 — 0.00562 — 0.00562
(0.00651) (0.00651) (0.00593) (0.00807) (0.00807) (0.00772)
Human 1.0771%%% 1.0771%%% 1.07 7% 1.0771%%% 1.0771%%% 1.0771%%%
Capital
(0.126) (0.126) 0.115) (0.763) (0.763) (0.156)
Trade Open-  0.00827*** 0.00827*** 0.00827*** 0.00827*** 0.00827%** 0.00827***
ness
(0.00150) (0.00150) (0.00137) (0.00203) (0.00203) (0.00195)
Firm Dynam-  0.794** 0.794** 0.794%** 0.794** 0.794** 0.794***
ics 1
(0.259) (0.259) (0.236) 0.279) 0.279) 0.267)
Observations 4955 4955 4955 4955 4955 4955
R-squared 0534 0534 0.534 0.534 0.534 0534
Regions FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Regionone-  Yes Yes Yes No No No
way cluster
Region-year  No No No Yes Yes Yes
two-way
cluster
Kleibergen—
Paap rk
Wald F sta- 2392 2392 2646 24.85 24.85 24.86
tistic
95% Ander- [1.48757, [ 1.46753, [ 146753, [1.03024, [1.08288, [1.08288,
son—-Rubin 2.63087] 2.59375] 2.59375] 3.20253] 3.2014] 3.2014]
confidence
set for 3
Number of 475 475
regions

Robust standard errors in parentheses ***p <0.01, **p <0.05, *p <0.1. Models 1-3 were estimated one-way due to the nature
of Driscoll-Kraay standard errors. Models 4-6 are also robust to heteroskedasticity and within-panel autocorrelation, in
addition to cross-panel autocorrelated disturbances (Baum et al., 2022). Models estimated with the ivregdhfe and xtivreg2
packages (Correia, 2023; Schaffer, 2020). DK Driscoll-Kraay, GMM-CUE Generalized Method of Moments with Continuously
Updated Estimator, LIML Limited Information Maximum Likelihood, 25LS two-stage least-squares, FE fixed effects
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Table 8 Impact of Firm Dynamics (Firm_Dynamics_2) on Occupation Diversity
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(m (2) (3) (4) (5) (6)
VARIABLES LIML-DK 2SLS-DK GMM- LIML-DK 2SLS-DK GMM-
CUE-DK CUE-DK
GDP Per Capita 0.154%** 0.154%** 0.154%x* 0.154%** 0.154% 0.154%**
(0.00622) (0.00622) (0.00566) 0.0138) (0.0138) 0.0132)
Urbanization — 000548 —0.00548 —0.00548 —0.00548 —0.00548 —0.00548
(0.00656) (0.00656) (0.00597) (0.00811) (0.00811) (0.00776)
Human Capital 1.072%* 1.072%%* 1.072%* 1.072%** 1.0727%* 1.072%*
(0.125) (0.125) 0.114) 0.162) 0.162) (0.155)
Trade Openness 0.00828*** 0.00828™**  0.00828***  0.00828***  0.00828***  0.00828***
(0.00149) (0.00149) (0.00136) (0.00203) (0.00203) (0.00194)
Firm Dynamics 2 0.9147** 0.914%** 0.9147* 0.914** 0.914** 0.9147**
0.272) 0.272) (0.248) (0.336) (0.336) (0.322)
Observations 4,955 4,955 4,955 4,955 4,955 4,955
R-squared 0.532 0.532 0.532 0.532 0.532 0.532
Regions FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Region one-way cluster Yes Yes Yes No No No
Region-year two-way cluster ~ No No No Yes Yes Yes
Kleibergen—Paap rk 25.19 25.19 27.87 24.08 24.08 24.09
Wald F statistic
95% Anderson-Rubin confi- [1.73482, [1.71497, [1.71497, [1.25324, [1.29764, [1.29764,
dence set for 3.05916] 3.01882] 3.01882] 3.66114] 3.68773] 3.68773]
Number of regions 475 475

Robust standard errors in parentheses ***p <0.01, **p <0.05, *p <0.1. Models 1-3 were estimated one-way due to the nature
of Driscoll-Kraay standard errors. Models 4-6 are also robust to heteroskedasticity and within-panel autocorrelation, in
addition to cross-panel autocorrelated disturbances (Baum et al., 2022). Models estimated with the ivregdhfe and xtivreg2
packages (Correia, 2023; Schaffer, 2020). DK Driscoll-Kraay, GMM-CUE Generalized Method of Moments with Continuously
Updated Estimator, LIML Limited Information Maximum Likelihood, 25LS two-stage least-squares, FE fixed effects

We present the robustness tests of Firm_Dynamics_2 derived from the preceding
econometric models. These findings are summarized in Table 8. Once more, Firm_
Dynamics_2 demonstrates a positive effect on occupation diversity, underscoring the
significance of this phenomenon in forecasting occupation diversity within Brazilian
microregions. Put differently, a 1% increase in firm dynamics corresponds to a 0.914%
increase in occupation diversity. Moreover, it is noteworthy to emphasize that the con-
trol variables (comprising GDP per capita, human capital, and trade openness) retain
statistical significance and contribute positively, with the exception of the urbanization
variable.

Overall, the robustness check, which controls for endogeneity in the econometric
models through instrumental variables, indicates that our primary variables (namely,
firm size transition and firm dynamics) maintain statistical significance, exhibit a posi-

tive impact, and continue to be pertinent in predicting occupation diversity in Brazil.

Quality of occupations

The dynamics of industrial firms exert a positive impact on occupation diversity in Bra-
zil. This section provides a qualitative discussion of occupations within the industrial
sector, considering occupation types and workers’ remuneration. These dimensions are
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important in the discourse on the quality of occupations within small firms (Block et al.,
2018). The main occupations under analysis are presented in Appendix.

Two distinct periods, 2003 and 2015, were analyzed to explore potential changes over
this period (see Tables 9 and 10). Statistics were compiled from the top 20 occupations
within the industry, with a primary focus on assessing occupations predominantly gener-
ated by MEs and EPPs. In addition, the average remuneration value for each occupation
was determined at prices in 2022. Furthermore, an additional comparative benchmark
was introduced, emphasizing how much the average occupation’s remuneration relates
to the minimum wage for 2003 and 2015, adjusted to 2022 prices. Note that the Brazilian
Minimum Wage in 2003, corrected to 2022 prices, is R$762. Additionally, the Brazilian
Minimum Wage in 2015, corrected to 2022 prices, is R$1,257.

We found significant heterogeneity between 2003 and 2015, analyzing the occupations
generated by the industry through small firms. Table 9 presents information concerning
garment and construction workers, highlighting the lower wage premiums in microen-
terprises (MEs) compared to their small-sized enterprises (EPPs) counterparts. For gar-
ment workers, the wage disparity amounted to 48% in 2003. By 2015, the scenario for
this occupation revealed a negative wage premium (-9%) with respect to the minimum
wage, coupled with a 27% differential for small enterprises (EPP). These findings align
with existing literature that indicates that smaller firms offer lower wages (Brixy et al.,
2007; Nystrom & Elvung, 2014).

Occupations that demand higher levels of human capital tend to offer higher salary
premiums. For instance, microenterprise (ME) managerial occupations featured premi-
ums exceeding 100% of the minimum wage in 2003 and 2015. This occupation classi-
fication encompasses roles such as Information Technology Managers, Marketing and
Communication Managers, Supply Managers, and similar positions. This finding aligns
with Kim’s (2018) study, which examined the correlation between salary premiums and
higher levels of human capital. Conversely, the low-wage industrial sector in microen-
terprises (MEs) generates numerous low-skilled occupations. Occupations like Con-
struction Assistants, Salesmen and Demonstrators, and Building Conservation Workers
exhibited less than 10% wage premiums in 2003. In 2015, this category experienced neg-
ligible changes, even resulting in a negative salary premium. This phenomenon finds an
explanation in the analyzed literature, where entrepreneurial firms tend to create jobs
with lower qualifications and exhibit limited wage growth in the short term (Kuhn et al.,
2016; Malchow-Maoller et al., 2011).

Discussion and policy implications

Our econometric findings provide important insights that advance the literature on firm
dynamics and occupation diversity, as well as offer policy implications. Our results sup-
port previous studies that highlight the contribution of firm growth to a more diversified
labor market (Caves, 1998; Coad, 2009). Our paper aligns with the literature advocating
that employment growth is correlated with firm size (Haltiwanger et al., 2013), noting
that small firms tend to grow more than larger, older firms, even in developing countries
(Hsieh & Klenow, 2014). Additionally, our findings corroborate Merotto et al. (2018),
which highlights the high concentration of small firms in developing countries. We
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extend this understanding by demonstrating that the dynamics of micro and small firms
are crucial for providing occupation diversity in developing regions.

The firm dynamics are similar to a life cycle process within the sector. The existing
literature has underscored the importance of firm reallocation measures, such as the
turbulence index, in bolstering economic efficiency by influencing productivity (Bosma
& Nieuwenhuijsen, 2000; Foster et al., 2001). Surprisingly, however, our investigation
reveals that, in addition to the notable selection phenomena explored by Fritsch (2008),
firm dynamics foster structural changes that engender occupation diversity at a regional
level. This result finds resonance in the work of Saviotti et al. (2020), who posit that the
surge in efficiency and variety supports the emergence of new sectors and a broader
diversification, consequently leading to job creation and the advent of new occupa-
tions. Furthermore, our focus on small industrial firms reveals the positive impact on the
occupation diversity in a developing country. This finding is aligned with previous stud-
ies that indicate that most jobs are concentrated in firms with fewer than 50 employees
in Brazil (Brummund & Connolly, 2019; Coelho et al., 2017). Additionally, firm dynamics
positively impact employment (Broersma & Gautier, 1997; Hijzen et al., 2010). There-
fore, a higher degree of dynamics among small firms through reallocation corresponds
to increased diversity in Brazilian industries.

In summary, we found that (i) Firm dynamics positively affect occupation diversity,
stimulating job creation through regional competitiveness channels, such as enhanced
efficiency (Fritsch, 2008). (ii) The effects on the quality of industry-generated occupa-
tions are diverse during this period, characterized by varying wage premiums between
occupations with differing levels of human capital, particularly within microenterprises
(MEs). (iii) The findings are consistent with the literature indicating a lower remunera-
tion in small firms, but the Brazilian context reveals distinct wage premium disparities
for the same occupation type and firm size.

Through the findings presented above, some policy recommendations can be devel-
oped by policymakers in developing countries. First, authorities can support Small and
Medium Enterprises (SMEs) in developing regions. This is important because this firm
group present a significant impact on occupation diversity. In this sense, policies should
be implemented to support the growth and development of SMEs, which might affect
the economic development of regions. Noteworthy, these programs might primarily
focus on firm’s growth and productivity since these firms tend to offer higher wages and
create better occupations. Second, authorities can include financial incentives, access
to capital, and business support services tailored to the needs of small and medium-
sized enterprises. These activities might increase the entrance of new small and medium
enterprises in developing regions and reduce the exit of these firms. Third, authorities
can promote entrepreneurship and innovation by encouraging entrepreneurs in fos-
tering innovation, which contributes to the dynamism of firms, leading to increased
occupation diversity. In this sense, government initiatives such as startup incubators,
entrepreneurship training programs, and research and development grants can help
promote a culture of innovation and entrepreneurship in developing areas. Fourth, the
econometric findings also revealed the relevance of human capital, which requires policy
strategies to enhance the skills and qualifications of the workforce. This is also necessary
for supporting occupation diversity. Policies aimed at improving access to education,
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vocational training, and lifelong learning opportunities can help develop a more skilled
and adaptable workforce, capable of meeting the changing demands of the labor market.
Fifth, considering the social and economic disparities in Brazil, the public authorities
can address regional disparities in occupation diversity targeting regional development
strategies. This could involve infrastructure investment, industry clusters development,
and incentives to attract businesses to underdeveloped regions. By promoting economic
diversification and job creation in these areas, policymakers can help reduce regional
inequalities. These policy recommendations might create a dynamic environment for
small and medium enterprises, providing occupation diversity, and ultimately contribut-
ing to sustainable economic growth and development in developing regions.

Conclusion

This article measured the impact of the dynamics of micro and small industrial firms on
the diversity of occupations in Brazil. Our primary finding reveals that the dynamics of
micro and small firms have a positive influence on occupation diversity in Brazil, result-
ing in the creation of a broader array of job types. Furthermore, our results indicate that
industrial microenterprises (MEs) tend to generate lower-quality jobs and offer a lower
wage premium compared to other industrial small enterprises (EPPs). In this sense, we
provided insights to address the research question regarding the impact of SMEs’ firm
dynamics on occupation diversity in a developing region.

Our theoretical contribution highlights the connection between the literature on
firm dynamics and economic diversification. This insight holds significance for future
research endeavors in various economic sectors, regions, and countries. Moreover, it
delves into a relatively underexplored topic in the literature, exploring the link between
job quality and firm dynamics in a developing country. Additionally, the article offers a
methodological contribution by adapting the turbulence index proposed by Audretsch
and Fritsch (1996) to specifically examine transitions in small firm sizes. Lastly, we offer
clear policy recommendations aimed at enhancing occupation diversity in developing
regions.

Although this article opens multiple avenues regarding firm dynamics and occupation
diversity, we describe some limitations and recommendations for future studies. Firstly,
this article employed aggregated data for industry categories, which fail to uncover the
heterogeneity within the subsectors of the Brazilian industry. Subsequent studies might
analyze disaggregated data within these subsectors. Secondly, future studies must incor-
porate a wider range of regional control variables, including proxies for institutional
characteristics. Thirdly, our analysis is confined to the formal sector in Brazil, neglecting
the substantial presence of small firms operating in the informal economy. In this regard,
future studies could advance by exploring alternative proxies for firm dynamics, such
as examining firm entry and exit patterns. Fourth, future studies might consider other
proxies for economic sophistications (i.e., Economic Complexity Index).

In conclusion, this study highlights the intricate relationship between firm dynamics,
firm size transitions, and occupation diversity, particularly emphasizing the impor-
tant role of small firms in driving these dynamics. Our analysis reveals the significant
impact of SMEs on the economic landscape, offering several practical implications
for policymakers. First, increasing financial services to micro and small enterprises
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in developing regions is essential to boost firm entry. Second, public authorities can
enhance productivity and competitiveness by providing business support services.
Third, implementing qualification and training programs for entrepreneurs can
increase labor productivity and international business practices among micro and
small firms. These policies will help small firms grow, improve productivity, and diver-
sify occupational opportunities. Recognizing the importance of fostering a dynamic
ecosystem that supports firm growth and diversity, policymakers can promote tar-
geted strategies to enhance entrepreneurship, thereby fostering a more resilient and
inclusive economy.

Appendix
See Tables 9, 10.

Table 9 Main occupations, salaries, differential of remuneration to a minimum wage of ME and EPPs
in 2003 (constant 2022 R$)

Occupation Total ME Total % of % of Average Average Dif. Dif.
EPP ME jobs EPP monthly monthly MW—  MW—
jobs remuneration remuneration ME (%) EPP(%)
ME EPP

Garment 109,043 127,015 7.83 7.01 RS 778,98 RS 1.142,42 2 50
workers

Construction 97,100 109,774  6.97 6.06 RS 1.204,57 RS 1.898,21 58 149
and public

works work-

ers

Clerksingen- 92,361 98,362 6.63 543 R$ 1.293,83 R$ 2.455,71 70 222
eral, agents,

assistants

and admin-

istrative

assistants

Construction 88,864 108364 638 598 R$ 815,07 R$ 1.258,49 7 65
assistants

Sellers and 62,676 28,464 4.50 157 RS 942,96 R$ 2.280,79 24 199
demonstra-
tors

Pipe assem- 60,045 63,868 431 353 R$ 1.254,30 R$ 2.301,40 65 202
bly workers,

metal and

composite

structures

Production 50,105 119133 3.60 6.58 R$ 949,54 R$ 1.475,47 25 94
packers and
feeders

Vehicle 43,174 57,641 3.10 318 R$ 1.348,69 R$ 2.283,92 77 200
drivers and

equipment

operators

Lifting and

handling of

loads
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Table 9 (continued)

Occupation Total ME Total % of % of
EPP ME jobs EPP
jobs

Average
monthly
remuneration
ME

Average
monthly
remuneration
EPP

Dif.
MW—
ME (%)

Dif.
MW—
EPP(%)

Artisanal 33,699 22,700 242 1.25
workers in

agribusiness,

In the food

and tobacco

industry

Metal and 33477 49,686 240 274
composite

machining

workers

Joiners, car- 33,424 14,609 2.40 0.81
penters and
the similars

Workers in 32417 38,726 2.33 214
the admin-

istration

services,

Conserva-

tion and

maintenance

of buildings

and public

places

Workers in 31,396 26,506 2.25 1.46
the graphic
production

Hotel and 27,125 23,096 1.95 1.27
food service
workers

Wood 23,630 30,485 1.70 1.68
processing

workers and

manufacture

of furniture

Footwear 21,043 44,327 1.51 245
workers

Equipment 20918 27,649 1.50 1.53
operators in

preparation

Food and

beverage

Managers 19,611 22,540 141 1.24
of support
areas

Produc- 19,389 17,723 1.39 0.98
tion and

operations

managers

Other main- 18,039 20,359 1.30 1.12
tenance and

maintenance

workers

(except

elementary

workers)

R$ 824,88

R$ 1.843,84

R$ 971,87

R$ 794,55

R$ 1.421,12

RS 793,27

R$ 988,16

R$ 850,29

R$ 834,12

R$ 3.89947

R$ 1.902,48

RS 884,34

R$ 1.426,33

R$2.912,59

RS 1.632,86

R$1.285.35

R$ 2.647,63

R$1.313,14

R$ 1.478,75

R$ 1.263,13

R$ 1.551,61

R$10.016,95

R$ 5.706,41

RS 1.493,04

142

28

86

30

N
N

150

16

87

282

69

247

72

94

66

104

649

96

Source: Prepared by the authors based on RAIS data
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Table 10 Main occupations, salaries, differential of remuneration to minimum wage of ME and EPP’s
in 2015 (constant 2022 RS)

Occupation Total Total %of %of Average Average Dif. Dif. MW
ME EPP ME EPP monthly monthly Mw -EPP
jobs  jobs  remuneration— remuneration— -ME
ME EPP

Construction 212,952 222,883 10 8 R$ 16136 RS 2.665,6 28 112
and public

works work-

ers

Clerks in 157,512 144682 7 5 RS 16116 RS 2.875,5 28 129
general,

agents,

assistants

and admin-

istrative

assistants

Garment 146,352 165931 7 6 R$1.1388 RS 1.704,3 -9 36
workers

Construction 143,276 169,192 7 6 R$1.120,2 R$ 1.7854 -1 42
assistants

Workers 120687 111,330 6 4 R$ 1.813.2 RS 3.204,1 44 155
assembling

pipes, struc-

tures

Metals and

composites

Production 108,958 204,589 5 8 R$ 13238 R$ 2.011,1 5 60
packers and
feeders

Vehicle 85,191 109,032 4 4 R$ 1.803,0 R$ 3.076,7 43 145
drivers and

equipment

operators

Lifting and

handling of

loads

Sellers and 81,167 46,796 4 2 RS 14023 RS 3.0884 12 146
demonstra-
tors

Hotel and 69,281 56,722 3 2 R$1.161,5 R$ 1.8544 -8 48
food service
workers

Workers in 63,686 78692 3 3 R$ 1.1394 RS 1.812,3 -9 44%
the admin-

istration

services,

conservation

and mainte-

nance of

Buildings

and public

places

Construction 48,147 36,763 2 1 RS 1.458,8 RS$ 2.397,1 16 91
finishing

workers

Managers 45,795 43569 2 2 R$ 3.539,5 R$ 9.789,0 182 679
of support

areas

Joiners, car- 44913 13594 2 1 RS 1.515,8 RS 2.690,1 21 114
penters, and

the similars




Bueno et al. Journal of Innovation and Entrepreneurship (2024) 13:44 Page 23 of 26

Table 10 (continued)

Occupation Total Total %of %of Average Average Dif. Dif. MW
ME EPP ME EPP monthly monthly Mw -EPP
jobs  jobs  remuneration— remuneration— -ME
ME EPP

Metal and 42300 53461 2 2 R$ 2.356,8 R$ 3.6784 87 193
composite

machining

workers

Workers in 36,731 27916 2 1 R$ 1.7189 R$ 3.056,9 37 143
the graphic

production

Artisanal 36,643 32,779 2 1 R$ 1.2689 R$2.141,3 1 70
workers in

the agroin-

dustry, in

Food and

tobacco

industry

Clerks of 31,019 69690 1 3 R$1.779,7 RS 2.754,2 42 119
control of

materials

and

Support to

production

Supervisors 29,037 29385 1 1 R$ 2.728,2 R$5.1734 17 312
of mineral

extraction

And civil

construction

Produc- 26,268 26920 1 1 RS 2.874,6 R$ 7.453,2 129 493
tion and

operations

managers

Footwear 21,540 42,938 1 2 R$ 1.2246 R$ 1.786,4 -3 42
workers

Source: Prepared by the authors based on RAIS data
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