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Abstract 

We use worker flows to improve identification of firm demographics based on firm identification 

number in administrative registries. The use of worker flows, in addition to a three-year rule allows 

to reduce measurement error in entry and exit and the identification of mergers and acquisitions. We 

compare complementary results from two methodologies, proposed by Coelho et al (2010) and 

Benedetto et al. (2014). The entry and exit rates in Brazil appear to be in the range of 7% and 5% 

respectively for firms with five workers or more, while the number of mergers and acqusitions in a 

given year range from 5 to 15 thousand, depending on the methodology used. 
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1. Introduction. 

The entry and exit of businesses in the market is an important feature of an economy 

dynamics and a means to the reallocation of productive resources. Entry contributes significantly to 

innovations, which in turn improve the productivity and competitiveness of the economy. On the 

other hand, exit allows a reallocation of resources between enterprises that are no longer 

economically sustainable and the rest of the economy. There is evidence for US that such 

reallocation through entry and exit of firms is an important driving force for productivity growth 

(Foster et al., 2001). For Brazil the evidence is mixed: Entry and exit rates are not small by 

international standards (OECD,2014; Bartelsman, Haltiwanger and Scartpetta, 2004), but the 

contribution to productivity is not positive  for manufacturing (Gomes and Ribeiro, 2015). 

The main resource reallocated in this process is labor. For instance, there is evidence for 

several countries, including Brazil, that firm entry and exit heavily contributes to job creation and job 

destruction rates (Corseuil et al. 2004). For such relevant process, it should not be difficult to claim 

the importance of having precise as well as informative measures of firm market entrance and exit. 

In addition to identify correctly an entry or exit process, it could be very important for policy makers 

to distinguish the type of entry or exit; among alternatives such as merger, acquisition, spinoff and 

breakout.  

Understanding the effects of mergers in the economy is hampered by the actual recording of 

such business activities. The information is generally limited to large mergers, that are reported to the 

antitrust authority (CADE in Brazil) or to business consulting monitoring, such as E&Y, that follow 

newspapers and trade papers. In both cases, mergers with smaller firms is generally missing. Specific 

sectors may have specific business registries for regulatory purposes that allow the 

entry/exit/mergers to be followed, such as banking (Banco Central do Brasil in Brazil). 

In other words, such information combining the business activity and ownership structure of 

firms is rarely available in general, and the access for such information is even more challenging for 

developing countries.  

For Brazil the measurement of entry and exit is limited to sectoral studies and a regular 

publication by IBGE on firm demographics (IBGE, 2014). The publication register business entry 

and exit rates, controlling for some measurement error, such as missing filing, i.e. following a three 
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year window for entry and exit as in Canada (Ciobanu & Wang, 2011). There is no information on 

mergers. Coelho et al. (2010) proposed a worker transfer rule, where mergers and acquisitions would 

be registered as a firm exit, and either a firm entry or a firm continuation, where at least 50% of 

workers from the exiting firm moves to another firm. Their estimates suggest that mergers and 

acquisitions accounted for 0,42% of all firms with five employees or more on a 2000-2009 average 

(or about 4 thousand mergers and acquisitions per year) 

Benedetto et al. (2014) developed a mode detailed methodology based on information about 

movements of worker clusters across firms. They created a set of classification rules for the worker 

cluster transitions, based on relative threshold that captures the importance of the movement of a 

cluster of worker to the predecessor firm.  

Our aim in this paper is to apply Benedetto et al. (2014)’s clustered worker flow methodology 

to measure firm dynamics in Brazil. This methodology suits perfect for Brazil, which is one of few 

developing countries with an administrative file with national coverage structured as an employer-

employee matched data. This data, Relação Anual de Informações Sociais (RAIS), is collected by the 

Brazilian Labor Ministry, which requires by law that all registered establishments report on their 

formal workforce in each year. We use data from RAIS for the years 2002 through 2014. 

The main benefit of the RAIS database is that both establishments and workers are uniquely 

identified. The data offer information on workers’ skill levels, as defined by occupation and 

education, beyond many similar datasets, and also include the industry (codes at 4-digit levels), 

aggregate ownership type categories (public, private for profit, NGOs,…) municipality of each plant. 

Besides being registered as a tax payer, there is no restriction on coverage by either establishment 

size or industry.  

From the estimates we highlight that US and Brazil transitions are quite similar for 

acquisition/merger and spinoff/break out classifications, where a large share of workers from a firm 

that exits or dwindles moves to an entering or existing firm. The similarities come from different 

patters within classifications. While in the US most mergers/acquisition classifications of worker 

cluster movements are from exiting firms, most mergers/acquisition classifications in Brazil come 

from existing predecessor and successor firms. The rationale for such differences could be the 

difficulty in closing a firm in Brazil (as reported by the WorldBank Doing Business reports; 

WorldBank, 2017) and by the movements on firm local units. 
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The paper is organized as follows. The next section provides a summary of entry and exit 

figures in Brazil, based on standard measures and data sources. Some care is required as it appears 

that there may be measurement error. The following section evaluates the prospects of identifying 

mergers and acquisitions from worker administrative data using the Coelho et al.(2010) and the 

Benedetto et al.(2014) methodology, for the case of Brazil. 

  

2. Entry and Exit in Brazil 

Standard measurement of entry and exit uses business registries or labor market related 

databases (EUROSTAT-OECD, 2007). Labor market related databases are often Unemployment 

Insurance records or associated databases (such as the Quadros de Pessoal in Portugal, e.g., Mata 

1993, that follows the nature and structure of the RAIS in Brazil). Such database or registries are 

required to have census coverage. National Statistical offices are not often suited for this task, as 

there are few countries that carry full firm censuses. The US seems an exception. Unemployment 

Insurance records have limited geographical coverage (generally state wide, as in Anderson and 

Meyer, 1994), where first attempts to measure entry and exit across sectors in systematic ways over 

time used Manufacturing Censuses (Dunne et al., 1988). Currently, the Census Bureau uses its 

Census of Manufacturing, employment surveys and regional unemployment insurance databases into 

the Bureau of Labor Statistics’  Quarterly Census of Employment and Wages (QCEW) program. 

Conceptually, from an economic perspective the information of a firm or business entry is 

associated with new value added and employment capacity. A firm exit or closing would be the 

destruction of value added capacity in the economy. While some of the equipment or machinery used 

by a closing business may be used elsewhere, a firm closing is associated with a negative net worth 

and destruction of economic value added capacity or value (loans will not be recovered). Note that 

according to the economic capacity idea joint ventures are legitimate entry. While the control is not 

by a new entrepreneur, economic capacity is added to the economy. 

The main tool for identifying entry and exit is following firm registry identification numbers: 

a new firm registry identification number would be a new firm and the disappearance of a number 

from one year to the next would be a firm closure. There may be measurement error, in the sense that 

a new firm registry identification number does not imply new economic value generating capacity 

not a disappearing firm registry identification number does imply destroyed economic value added 

generating capacity.  
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A firm may continue to exist and have a change in identification as it rearranged its line of 

business, or for legal reasons. In this case the recorded entry and the recorded exit are spurious. A 

firm may have been acquired, leading to the disappearance of the old business entity and to the 

incorporation of business to another business entity as a local unit (or local units). In this case the 

exit would be spurious as no economic capacity was destroyed. 

Table 1 – Firm taxonomy – traditional entry/exit; detailed entry/exit 

Source: Coelho, et al. (2010). Lit – firm number of employees on Dec.31 at year t. •- missing 

information, implying firm identification number not in the database. 

 

A more basic measurement error is failure to file in forms. Depending on how the business 

registry deals with late filings, if a firm that continuously exists over years t-1, t, t+1, but fails to file 

in at year t will generate an exit at year t and a further entry on year t+1.  

C Taxonomy Lit-2 Lit-1 Lit Iit+1 

E Entry  • >0  

X Exit  >0 •  

C Continuing firm  >0 >0  

      

SA Continuing firm Survival with 

firm acquisition/merger 

 >0, and at 

least 50% 

POit-1=POjt 

>0, workers 

from any i j 

firm 

 

SAF Continuing firm with within firm 

(local unit) acquisition/merger 

 >0, e 50% 

POit-1=POjt 

>0, i  

workers 

from i firm 

 

SF Continuing firm with threshold 

crossing 

 >0  >0 and 

>Min{4, Lit-

1/5}  

 

      

EL Entry of existing firm local unit (i j 

same firm) 

Lit-2= • 

and  

Ljt-2>0 

Lit-2= • and  

Ljt-1>0 

>0  

EF Entry of single firm unit (i j 

different firms) 

= x e  

POjt-2=x 

= x e  

POjt-1=x 

>0  

NE False Entry >0 • >0  

      

XX Confirmed Exit  >0 • • 

FX False Exit  >0 • >0 

XAU Exit with acquisition/incorporation 

local unit 

 >0, i, j of 

any firm 

•, and50% 

POjt-1=POit 

• 

XAF Exit with acquisition/incorporation 

local unit 

 >0, i, j of 

same firm 

•, and 50% 

POjt-1=POit 

• 

MA Aquired/merger firm  >0, i, j  •, and 50% 

POjt-1≠POit 

• 
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A first attempt to generate more detailed results on entry and exit was carried by Coelho et al. 

(2011). There, the rule of identifying entry and exit by following tax identifying numbers was 

sharped to include (i) the missing filing rule (or ‘reentry’ or suspension in IBGE, 2014); (ii) at least 

50% workers moving from an exiting firm to a existing or entering firm. In the first case, an entering 

firm at t could not be observed at t-1 and t-2 and an exiting firm observed at t would not be observed 

at t+1 and t+2. In the second case, the worker threshold requires a minimum firm size to avoid a 

single worker in a two worker exiting firm characterize an acquisition by chance. So at least five 

workers are used. This reduces the number of firms by about 1/3 to about 1 million firms on average 

over the 1
st
 decade of the 2000´s. 

Table 1, reproduces Coelho´s et al. (2010) ‘Quadro I’ characterizes the firm demographics 

taxonomy. The first three lines present the standard demographic measurement using a pair of years 

for classification (the so called two-year rule). The following lines identify different alternatives in a 

three year rule and allows identifying false entry and exits (FE / FX), as well as the 

merger/acquisition rules. The method differentiates local unit movements and firm movements (that 

in Brazil can be identifies as the first eight digits of the CNPJ identifies a firm and the following four 

digits identify local units). 

The method is summarized in figure 1 below. First, the entry and exit rates are presented 

using the standard classification and how the different detailed classifications with the additional 

criteria (three-year rule and worker flows) compare. In 2009 the entry rate for firms with five or 

more worker was 8.7% and the exit rate 5.4%. With the new taxonomy the entry rates falls to 7.8% 

and 4.0%. Note that before net entry rate was 3.3% and firm turnover 14.1%. With the new 

classification the net entry rate actually rises to 3.8%. Turnover, as expected, decreases to 11.8%. It is 

a significant fall in turnover (or firm churning). False exits accounted for 1.3% of firms and false 

entry 0.8%. Most entry is of single unit firms. Mergers and acquisitions accounted for 0.48% of firms 

or 4.800 firms approximately. 
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Figure 1 – Breakdown – entry – exit rate 2009 – Coelho et al. (2010) 
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3. Identifying mergers from worker movements – Benedetto et al. (2014) taxonomy 

On the specifics of using worker flows to identify mergers and acquisitions, Benedetto et al. 

(2014) developed a methodology to identify mergers and acquisitions based on longitudinal 

information for workers in an employer-employee matched data. The basic idea is to use information 

about movements of worker clusters across firms. Take a typical merger acquisition. We expect some 

workers of the acquired firm to be dismissed, but most would be incorporated by the acquired firm.  

They created a set of classification rules for the worker cluster transitions, based on relative 

threshold that captures the importance of the movement of a cluster of worker to the predecessor 

firm. Table 1 below describes Benedetto et al. (2014)’s methodology. 

Table 2 – Successor / predecessor flow and firm birth/death combinations 

 

Source: Benedetto et al. (2014) 

1. 80% of successor's 

workers comes from 

predecessor and 

successor is born

2.  Less than 80% of 

successor 's workers 

comes from 

predecessor and 

successor is born

3.  80% of 

successor's workers 

comes from 

predecessor and 

successor was in 

existence

4.  Less than 80% of 

successor's workers 

comes from predecessor 

and successor was in 

existence

Source: Benedetto et al. (2014)

Spinoff/ breakout Reason unclear 

Link description

Spinoff/ breakout Reason unclear Spinoff/ breakout Reason unclear 

ID change

Table 1. Successor/predecessor flow and firm birth/death combinations

P
re

d
e
c
e
s
s
o
r 

c
a
te

g
o
ry

1.  80% of predecessor's 

workers moves to 

successor and 

predecessor dies

2. Less than 80% of 

predecessor's workers 

moves to successor and 

predecessor dies

3.  80% of predecessor's 

workers moves to 

successor and 

predecessor lives on

4.  Less than 80% of 

predecessor's workers 

moves to successor and 

predecessor lives on

Acquisition/merger ID change Acquisition/merger

Successor category

ID change Acquisition/merger ID change Acquisition/merger

Spinoff/ breakout Reason unclear 
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Note that Benedetto et al. (2014)  

One has to define a couple of thresholds to identify cluster of workers. Regarding the quantity 

of workers moving from one plant to/from the other, Benedetto et al. (2014) uses 80% of employees 

after filtering plants with fewer than 5 employees. Regarding the spell of time to aggregate such flow 

of workers, the authors use two quarters. 

The methodology has its weakenesses. Take for example the case of a majority shareholding 

acquisition of shares by a financial holding that controls a horizontal competitor. Management will 

have changed, but the financial holding may choose to maintain the name, brand and products mostly 

unaltered. In this case it is likely that the firm identification number: CNPJ will not have altered 

either. The above methodology or any methodology associated with tax number idenfication change 

will fail to identify such control change. 

 

 

 

4. Results 

We provide information for 2012. First Table 3 presentes the number of firms as well some 

descriptives of worker firm size 

Table 3. Number and size of firms with at least six employees in Brazil (2012) 

 
Number of employee 

 Number of firms  Mean Lower Quartil Median Upper Quartil 
 1,047,438  40.6 8 12 22 

Source: authors’ calculation based on raw RAIS data. 
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Source: authors’ calculation based on raw RAIS data. 

 

We follow these two criteria. Table 1 below compare the relative frequency of four types of 

entry and/or exit process in Brazil and US. The numbers for Brazil were computed for a two years 

period from the third quarter of 2012 to the second quarter of 2014. The numbers for US were based 

on available figures provided by Benedetto et al. (2014) and refers to the period from 1992 to 2001.
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Table 4. Relative frequency of successor/predecessor 

combinations from Brazilian Firms over the period 2012-2014 

Possible interpretation 

US 

(1992-2001) 

Brazil 

(2012-2014) 

Acquisition/merger 3.81% 3.89% 

Spinoff/ breakout 3.87% 3.92% 

ID change 3.49% 1.57% 

Reason unclear  88.83% 90.63% 

Total 100% 100% 

Source: authors calculations based on raw RAIS data. 

The bottom line here is how similar are the share of merger/acquisition (from 

now on just merge), and spinoff/breakdown (from now on just spinoff) across these two 

countries. Each of these two types of processes for each of these two countries respond 

for 3.8 or 3.9% of possible firm dynamic movements considered. For the case of Brazil 

this implies, given a number of approximately 414 worker-firm transitions of 15 

thousand mergers or acquisitions within a year. 

However each of these movements were defined combining different situations 

for predecessor (the plant where workers comes from) and successor (firms to which the 

workers go to) firms. 

Comparing table 4 and Table 5 we see that in the case of Brazil most acquisition 

merger classifications come from a large cluster of workers leaving a surviving 

predecessor and moving into a preexisting successor, where these workers would 

respond to a small share of successor employment. This can be interepreted as an 

acquisition of a small firm by a large firm.  
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5. Concluding Comments 

The identification of mergers and acquisitions and entry and exit in general is a 

challenge for National Statistical Offices and academics. At the same time, 

understanding firm demographics is key to promoting productivity growth and 

development. The extent of mergers and acquisitions and their identification is a 

requirement for impact analysis  of such mergers.  

Following firm identification numbers across firm registries is the most common firm 

demographics method. Subject to possible measurement error, given the many reasons 

for firm identification changes, efforts are made by academics and NSO to minimize 

classification errors and better identify merged and acquired firms. The use of worker 

movement across firms provides an opportunity to minimize measurement error on 

entry and exit rates, given the availability of linked employer employee data, such as 

RAIS in Brazil. 

This papers follows on this line of research, comparing previous results for Brazil from 

Coelho et al. (2010), and newly estimates based on Benedetto et al. (2014) 

methodology. While the former used worker cluster of at least 50% workers from a 

exiting firm to an existing or new firm to classify as acquisition, the new method 

proposes raising the threshold, allowing predecessor firm to continue and workers to 

move to an existing firm. 

As described in the above, the main result is that US and Brazil transitions are 

quite similar for acquisition/merger and spinoff/break out classifications, where a large 

share of workers from a firm that exits or dwindles moves to an entering or existing 

firm. The similarities come from different patters within classifications. While in the US 

most mergers/acquisition classifications of worker cluster movements are from exiting 

firms, most mergers/acquisition classifications in Brazil come from existing predecessor 

and successor firms. The rationale for such differences could be the difficulty in closing 

a firm in Brazil (as reported by the WorldBank Doing Business reports; WorldBank, 

2017) and by the nature of the movements, namely, mergers in the US and acquisitions 

of smaller firms by larger firms in Brazil. 
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Our estimates raise interesting questions: first we look for external validity of 

the merger/acquisition identification methods used; second, from firm merger 

identification we can explore causal effects of mergers on employment and productivity 

on a broad range of sectors. 
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