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Abstract

The growth of China’s participation in international trade became a salient fea-
ture of the world economy in recent decades. This movement generated competition
by the entry of imported goods from the Asian country but also opportunities for
the commodity exporting partners. This article documents the effects of the growth
in Chinese imports on the job flows and establishment dynamics in Brazil. The
results suggest that the import side of the “China shock” did not translate into
massive recessive effects coming from greater competition over local production.
There is evidence of an increase in “churning” in the labor market, with a simul-
taneous increase in the job creation rates from entering establishments and the job
destruction rates from exiting establishments.
Keywords: Trade flows, China shock, Brazil, Import Competition, Local Labour
Markets.
JEL codes: F14, F16, F61.

Resumo

O crescimento da participação da China no comércio internacional é caracteŕıstica
importante da economia mundial nas últimas décadas. Em particular, a literatura
aplicada tem reportado evidências das oportunidades surgidas para os parceiros ex-
portadores das commodities e da competição representada pela entrada de mercado-
rias importadas do páıs asiático. Este artigo documenta os efeitos das importações
chinesas sobre os fluxos de trabalho e a dinâmica de empresas no Brasil, que são
dimensões negligenciadas pela literatura. Os resultados sugerem que o choque de
importações chinesas não se traduziu em efeitos tipicamente recessivos de maior
competição com a produção local. As evidências apontam para aumento da tur-
bulência (“churning”) nos estabelecimentos, com crescimento simultâneo nas taxas
de criação e destruição dos postos de trabalho.
Palavras-chave: Fluxos de Comércio, Choque China, Brasil, Competição de im-
portações, Mercados de trabalho locais.
Códigos JEL: F14, F16, F61.
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1 Introduction

Since the successful negotiations to be part of World Trade Organization (WTO) in 2001,
the growing importance of China to the world economy has generated a substantial impact
on the economies around the world. Chinese imports to the United States grew 1, 156%
from 1991 to 2007. In the case of Brazil, we also observed a growing participation of
China in imports, increasing from a share of less than 5 % in 2000 to levels close to 15 %
in 2010.

As a result, to understand the consequences of trade with China is a central issue in In-
ternational Trade Economics. Several studies have focused on the analysis of the impact
of trade on the labor market, in particular, studying the effects on employment, wages,
inequality, and well-being of countries (Autor et al., 2013; Feenstra and Sasahara, 2018).
The literature has studied less frequently the impact of the “China shock” on establish-
ment dynamics and job flows. The main goal of our work is to document the impact
of Chinese imports on job flows and establishment dynamics in Brazil through different
channels.

Autor et al. (2013) analyze the impact of Chinese imports on the local labor markets
in the United States. The authors use the fact that different regions of the country
- or commuting zones - are affected in varying intensities by trade depending on the
importance of the sectors most contested by the imports from China. The regions that are
more intensive in industries most affected by Chinese imports tend to be more negatively
impacted due to competition coming from the Asian products. The authors build a
specific shock on the labor demand for each region in the country to capture the “China
shock”.

Autor et al. (2013) investigate how the labor market in one area, relatively to the others,
reacts to the import shocks. The main variables of interest studied are the unemployment,
the average wages (manufacturing and non-manufacturing sector) and also labor force
participation. The results indicate that the “China shock” had a strong impact on the
US labor market. According to the authors, there was an increase in unemployment in
the tradable-goods sector in regions that suffered the largest import shock, as well as in
the manufacturing sector, where there was a decrease in the number of workers. Autor
et al. (2013) do not find a significant effect on the average wage in the manufacturing
sector. For the non-manufacturing sector, the findings indicate a negative effect on the
average wage and a negligible impact on the number of employed workers.

Along with the increase in import competition, the surge in the Chinese trade flows also
represented an opportunity for the trade partners, since the Asian economy became a
massive consumer market for several products, in particular commodities, including fuel,
mineral and metallic products. On this side, China can affect the economy of its trade
partners through exports directed to the Chinese market. The Brazilian economy was
particularly affected by the export channel, since the country’s exports to China rose
from 5 % to 15 % of total exports between 2000 and 2010.

Autor et al. (2013) also assess the impact of Chinese exports on the US local labor
markets. The authors calculate the net effect on employment of the total imports minus
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exports to China. The results suggest that the imports of final goods have a net negative
impact, which indicates that the positive effects arising from export opportunities are not
sufficient to overcome the negative effects from imports.1

Feenstra and Sasahara (2018) and Feenstra and Ma H. (2019) analyze the joint impact
of the Chinese imports and exports trade flows on the US employment. According to
Feenstra and Ma H. (2019), although the Chinese imports have contributed to the aggre-
gate reduction in the number of jobs in the US, the expansion of exports also generated
a substantial expansion in jobs.2 These studies evaluate the effects on the employment
in the industry and in the local labor markets levels. On the one hand, at the aggregate
industry level, the gain in employment surpassed the loss generated by competition from
imports between 1991 and 2011. On the other hand, at the level of commuting-zones,
the two effects tend to balance each other.

The overall evaluation of Feenstra and Sasahara (2018) is that the trade with China may
have had a positive - but small - effect on the US economy, using a different methodology
from Autor et al. (2013). Abras et al. (2020) implement a similar analysis for Brazil and
find concurrent results to those obtained for the US economy. The main limitation of these
studies, as mentioned in Feenstra and Sasahara (2018), lies in the fact that the authors
have difficulty in establishing a causal relationship between trade flows with China and
employment outcomes.

The article most closely related to our work is Asquith et al. (2019), where the authors
estimate the impact of the “China shock” on job flows in the US economy at both the
industry and the commuting zone levels. Asquith et al. (2019) find evidence that competi-
tion from Chinese imports affect US employment mainly through deaths of establishments.
Moreover, the “China shock” led to large job reallocation from the Chinese-competition
exposed sector to the nonexposed sector.

Costa et al. (2016) study the impact of the “China shock” in Brazil. Differently from what
is found in the literature for the US, the authors do not report large significant effects of
Chinese imports on Brazilian labor market outcomes, such as average wages, employment,
informality, and inequality. However, the authors present statistically significant results
for exports: the trade flows to the Asian country raised the average wage in regions that
were proportionally more affected by the increase in exports. The results also suggest
a reduction in informal employment, proportionally to the regions more affected by the
export shock. Hence, Costa et al. (2016) conclude that the “China shock” seems to have
a positive effect in the Brazilian economy, at least in relative terms through the export
channel.

The literature on “China shock” and the impacts on jobs flows and establishment dynam-
ics in Brazil is limited. Therefore, our article contributes to the literature by documenting
the response patterns of job flows (job creation and destruction) and the establishments
dynamics (entry and exit of establishments) to China import competition shocks. In our

1In fact, the negative effect coming from imports is almost unaffected when the authors use net effect,
which suggests a limited importance of exports.

2Feenstra and Sasahara (2018) analyze the impacts of the expansion of US global exports and not
only the exports to China. This is due to the difficulty in finding good instruments for exports sold only
at China. The authors test two instruments that are shown to be not-suitable. As a consequence, the
authors choose to include global exports, which have adequate instrumental variables.
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paper, we combine the methodology recently adopted by the literature on the “China
shock” to calculate the shocks in the trade flows (Autor et al. (2013) and Costa et al.
(2016)) with the literature on trade liberalization that analyzes the job flows and estab-
lishment dynamics (Dix-Carneiro and Kovak (2017)).3

The contribution of our study is three-fold. First, we consider outcomes related to estab-
lishment dynamics and job flows. Most of the recent studies on trade flows and “China
shocks” have paid limited attention to these dimensions. Second, we seek to deepen the
analysis on the side of imports from China. Costa et al. (2016) find that the impact of
imports from China is not statistically significant, especially at the aggregate level.4 In
some specifications, there is evidence of an increase in employment participation rate and
job formalization. These findings indicate the need for further studies to understand the
role played by Chinese imports in Brazil.

Finally, our paper addresses how the imports of final goods, capital goods and intermediate
goods affect the local labor market. As our inspection of the data indicates, a significant
portion of China’s imports to Brazil consists of capital and intermediate goods. The
traditional import “China shock” represents a competition from imports coming from
that country to the domestic industry, where the imports are expected to have a negative
impact. In contrast, the access to cheaper capital and intermediate goods from China
may positively affect the local economy.

Our results using local labor market level data show that, consistently with the estimates
with the Census data presented in the literature (Costa et al., 2016), imports from China
do not reduce relative employment in a region. As expected, an increase in exports is cor-
related with higher relative job creation and lower job destruction rates. We also present
estimates using sectoral job flows in local labor markets. Our results with sectoral data
show that both job creation and job destruction rates respond positively to more imports
traded from China. The “China shock” is actually a churning shock in establishment dy-
namics. We interpret this effect as the result of an increased availability of intermediate
and capital goods with lower prices for which China is potentially more productive.

To some extent, ours results concur with the international literature. Goldberg et al.
(2010), for instance, show that the reduction of tariffs in India allowed the domestic firms
to have access to a greater diversity of imports, leading to the creation of new products.
Similarly, Topalova and Khandelwal (2011) argue that the imports of inputs and capital
goods were the main responsible for the increase in productivity resulting from trade
liberalization in India. Similarly, Kugler and Verhoogen (2011) find that the import of
high-quality inputs favors the sophistication of local exports, generating benefits to the
local economy.

The paper is organized as follows. In Section 2, we outline the evidence on the trade flows
between Brazil and China and the construction of the import and export competition
shocks. In Section 3 we describe our data sources, report summary statistics, and present

3Dix-Carneiro and Kovak (2017) show that the trade liberalization carried out in Brazil between 1990
and 1995 had a persistent and even growing impact over time. These findings can be better understood
through the analysis of employment flows and firm dynamics.

4Note that Costa et al. (2016) do find relevant impact of imports from China to the manufacturing
sector.
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our empirical strategy and main econometric findings. Section 4 draws the conclusions.

2 The China Shock

2.1 Growth in Trade Flows with China

Figure 1 reports some basic facts on the Brazilian trade flows in the period 2000-2010. The
first two bars in Panel (a) (BRexpCH and BRimpCH ) correspond to the value of Brazil’s
exports and imports from China in 2000: US$1.56 and US$1.73 billion, respectively. The
other bars (DBRAexpCH and DBRAimpCH ) show the variation in the 2010 and 2000
Brazil’s exports and imports from China: US$31.72 billion and US$25 billion, in this
order. As a reference, Panel (b) brings the same trade flows between Brazil and the rest
of the world in the same period.

From Figure 1 it is clear the soar in Brazilian trade flows during this period. However, it
is also evident that a large share of this growth came from the expansion in trade flows
with China. Between 2000 and 2010, the Brazilian exports to China increased 2, 033%
(or US$31.72 billion). On the other hand, the total imports from China raised 1, 446%
(or US$25 billion) in the same period. The trade flows with other countries also increased
in 2000-2010 period, but at a slower speed. During these years, the Brazilian exports
and imports from the rest of the world increased 148% (or US$113.5 billion) and 122%
(or US$93.8 billion), respectively. As one can see, the Asian country was responsible for
approximately 20% of all the expansion in the Brazilian flows of imports and exports
between 2000 and 2010. As a result, China has become an important trading partner,
responding for 15% of total Brazilian exports and imports in 2010.

Tables 5 and 6, and Figure 2 display the composition of trade flows between Brazil and
China. In Table 3, we present the decennial variation (2000-2010) in trade flows computed
at 6-digit product Harmonized System level and aggregated by the International Standard
Industrial Classification - ISIC. It is possible to see a remarkable difference in the products
that were responsible for the raise in the trade flows with China. On one hand, 86% of
the growth in the exports to China was concentrated in the sales of metal ores, crude
petroleum and natural gas, and crop and animal production (products in ISIC codes 1,
6 and 7). On the other hand, the imports from China allowed access to capital and
intermediary goods with greater technological content. More than 50% of the increase
in the imports from China was composed of computers, electronic and optical products,
electrical equipment, and machinery (products in ISIC codes 26, 27 e 28).

In Table 6, the columns represent trade flows in 2010 computed at 6-digit Harmonized
System level and aggregated according to the classification of use and technological con-
tent. In 2010, 15% of imports coming from China were formed by capital goods, compared
to 12% coming from the rest of the world and 1.4% exported to China. The same pattern
may be seen in Figure 2. The blue (grey) bars show the value of Brazil’s exports to
(imports from) China in 2010, according to sector and classification of use. On the one
hand, there is a prevalence of blue bars (that is, trade surplus) in intermediary and basic
goods (the same sectors as described in Table 3: mining, agriculture, forestry and fishing).
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On the other hand, Brazil presents trade deficits (grey bars prevalence) in manufacturing
consumption, intermediary, and capital goods.

2.2 Construction of Import and Export Competition Shock

The construction of import and export competition shocks follows the literature (Costa
et al., 2016) and use the change in trade flows between Brazil and China to approximate
the increase in competition in local labor markets. The import competition shock is given
by:

ISj =
∑
k∈j

Empkj
Empj

∆IMPk

Empk
(1)

where ∆IMPk is the value in dollars of the change in imports from China to Brazil in
industry k between t0 and t1, Empj is the number of workers in region j in t0, Empkj
is the number of workers in industry k located in region j in t0, and Empk is the total
number of workers in industry k in t0. The larger the local labor market j in terms of
total employment Empj, the smaller the impact of competition from imports from an
specific industry k. But, the higher the share of workers in industry k who are located in
area j, the larger the share of Chinese imports from industry k assigned to region j. The
construction of the export competition shock XDj is analogous and uses the increase in
exports from Brazil to China.

We also construct import and export specific shocks separating trade flows in three parts:
capital, intermediate, and consumption goods.5 Table 1 shows descriptive statistics of
XDj and ISj. As expected from the pattern in trade flows between Brazil and China,
intermediate goods make up for the bulk of the “China shock”.

2.3 Local Labor Markets and Trade Shocks

Figure 9 shows the geographical distribution of XDj and ISj. Import and export shocks
are concentrated in different local labor markets across the country. In Table 2 we show
that export shocks are assigned mostly to regions where mining and large scale agriculture
activities are located, while import shocks affect areas with a higher percapita income and
share of manufacturing activity.

Since economic conditions in area j are likely to be correlated with both labor market flows
and trade flows, applying ordinary least squares to the equation relating establishment
dynamics and trade shocks would produce biased estimates of the impact of import and
export competition on formal employment.

We use trade flows between China and the remaining countries other than Brazil to
construct instrumental variables for XDj and ISj (Autor et al., 2013; Costa et al., 2016).

5We exclude from specific shocks the goods classified with more than one type of use, fuel, and
lubricants.
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Following Costa et al. (2016), the instrumental variable is obtained using the bilateral
import flows from a set of countries, excluding the flows from China and the rest of the
world to Brazil. With the rest of the import flows coming from China and the Rest of
World (aggregate), one regression is carried out on sector-China dummies. The dummy
coefficients - varying by sector and year – constitute the instrumental variable used in this
article. The idea behind this strategy is to capture the “China import shock” suffered by
the world as a whole. A similar analysis is applied to the export trade flows.

3 Empirical Analysis

3.1 Job Flow Rates and Establishment Dynamics

The job flows and establishment dynamics series were constructed using data from Relação
Anual de Informações Sociais (RAIS), an administrative database collected annually from
all registered establishments in the country. The information used goes from 1990 to 2010,
and represents the census of the Brazilian formal labor market.

We define job creation and job destruction rates in region j and year t as follows:

JCjt = 100 ∗
∑
i∈j

∆nitI(∆nit > 0)

Njt

JDjt = 100 ∗
∑
i∈j

|∆nit|I(∆nit < 0)

Njt

where ∆ni,t denotes the employment change between t0 and t at the establishment i.
Establishment with an increase (decrease) in employment contribute to job creation (job
destruction). The employment variation is aggregated within the region and normalized
by total employment that is averaged between in t0 and t. The net employment growth
at the micro-region is equal to:

NETjt = JCjt − JDjt

The job flow rates can be separated into an extensive margin, the destruction and creation
of jobs coming from exit and entry of establishment, and an intensive margin, the destruc-
tion and creation of jobs coming from contracting and expanding establishment. Figure
4 shows decennial job flows with RAIS. The Brazilian economy experienced a decade of
consistent output growth and formal job creation. We observe positive net employment
growth in formal jobs. Moreover, in the long run, job creation and job destruction rates
are dominated by the extensive margin due to entering and exiting establishments.

We also consider establishment dynamics series calculated at the micro-region level: the
change in the log of average plant size, change in the log of total number of plants,
establishment entry rates, and exit rates. The entry rate is measured as the number of new
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establishments that entered in the micro-region between t0 and t divided by the average
number of establishment in the two years. The exit rate is analogous and considers the
number of closing or exiting establishment in the region between t0 and t. The average
establishment size is measured as the number of employees divided by the number of
establishments. Figure 4 shows there was net entry of establishments over the decade.
The average size and the number of plants increased during that period. Job reallocation
levels may go beyond and above the necessary turnover to replace the jobs destructed in
each period. We define the excess job reallocation rate as follows:

EXCESSjt = JCjt + JDjt − |NETjt|

There are substantial differences in dynamics across establishment characteristics in the
economy. Figure 4 shows job creation and job destruction rates according to the estab-
lishment sector. Although all sectors experienced net employment growth, job flows are
on average higher in Retail and Wholesale Trade and Construction than in Manufacturing
and Agriculture. We also separate excess job reallocation rates into flows within sectors
and flows between sectors. Consistently with the literature, jobs reallocation rates are
higher within each sector than across sectors (Figure 4).

3.2 Empirical Strategy

Our main empirical specification relates import and export shocks with job flows and
establishment dynamics measures. We estimate the following equation:

Yj = γISISj + γXDXDj +X ′
jα + θs + ζj (2)

where Yj is the outcome of interest in area j; ISj is the China import competition shock
in area j; XDj is the China export shock in area j; θs are state-level dummies; Xj are
control variables that capture the initial economic conditions in area j including pre-
trends for the dependent variable as well as demographic initial conditions; and ζj is the
idiosyncratic term.

In the case of the specification using sectoral job flows and establishment dynamics, the
equation we estimate follows:

Ykj = γISISj + γXDXDj +X ′
jα + θs + δk + ζkj (3)

where Ykj is the outcome of interest from sector k in area j, δk are industry-level dummies,
and ζkj is the idiosyncratic term.

The equation is estimated using instrumental variables since it is likely that non-observable
characteristics influencing the job flows in the local market j are also correlated with the
import and export competition shocks in the area. The outcomes of interest are the
logarithm of the decennial job flows and the logarithm of the entry and exit rates, as well
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as the growth rate in the average establishment size and the growth rate in the number
of plants. The set of controls Xj use information from the 2000 Census data including
the share of manufacturing, agriculture, mining, formal jobs, urban population, size of
workforce, per capita income, as long as information from RAIS regarding pre-trends in
Yj.

3.3 Results

Table 3 shows regression results with data at the micro-region level. The coefficient as-
signed to the China competition shocks is interpreted as the comparison between responses
of two micro-regions within the same state but with different levels of shocks. Four sets
of results are presented. Panel A presents the total import shock. Panel B, C and D rep-
resent the shocks originated by imports from capital goods (BKIS), intermediate goods
(BIIS) and consumption goods (BCIS), respectively.

We obtain that the differential response in a market with higher imports is actually lower
job destruction rates for continuing establishments (3, Panel A). This is consistent with
the estimates of Costa et al. (2016) for the entire country and using the Census, in which
imports from China do not reduce relative employment in a local labor market and even
increase labor market participation rate. In our results, one standard deviation higher
imports shock is related to a 5 percentage point smaller job destruction rate.

From the exports side and as expected, the increase in exports to China is correlated
with higher relative job creation and lower job destruction rates. One standard deviation
higher exports shock is related to a 3 percentage point higher job creation rate from
expanding establishments and a 1.7 percentage point smaller job destruction rate from
exiting establishments. The average plant size increases with more exports to China.

Similar results are obtained when considering imports of capital, intermediate and con-
sumption goods. The differential response in a market with higher imports from China
is actually lower job destruction rates (Table 3, Panels B, C and D). The overall results
for the destruction rates seem to come from the lower destruction rates by exiting firms.
Job destruction is lower because fewer establishments exit the markets (or because those
exiting are smaller) as suggested by the fact that the coefficients of job destruction from
exiting firms is statistically significant.

In Table 4 we display estimates for the regressions using sectoral-regional establishment
dynamics. More specifically, these regressions refer to the impact of the shocks to industry-
region level outcomes, such as establishment and job flows dynamics for each industry-
region pair. This allows us to control for industry-level responses as well as initial condi-
tions and pre-trends. Hence, the coefficient of a “China shock” in Table 4 refers to the
differential responses of intra-sectoral job flows in micro-regions within the same state but
with different levels of import or export shocks.

Intra-sectoral results indicate that both job creation and job destruction respond posi-
tively to more imports coming from China. Hence, the “China shock” corresponds to
a “churning shock” in establishment dynamics. One standard deviation higher imports
shock is related to a 2 percentage point higher job creation rate from entering establish-
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ments and a 2.8 percentage point higher job destruction rate from exiting establishments.

4 Final remarks

The growth of China’s participation in international trade became an important feature
of the world economy in recent decades. Our article documents the effects on the job flows
and establishment dynamics in Brazil of the growth in Chinese imports and exports. The
empirical specification we use relates job creation and job destruction rates, and estab-
lishment entry and exit rates with import and export shocks. The shocks are constructed
using the increase in trade flows between China and Brazil between 2000 and 2010 and
the estimates use appropriate instrumental variables.

Our estimation results suggest that the import side of the “China shock” did not translate
into massive recessive effects coming from greater competition over local production. We
interpret this effect as the result of an increased availability of goods with lower prices
where China is potentially more productive. Moreover, the inspection of trade flows with
China shows imports of manufacturing capital and intermediate goods with high techno-
logical content. We posit that access to better and more sophisticated inputs and machines
at lower prices might have created opportunities for more productive establishments to
expand.

Consistently, our regression estimates show that the import of capital and intermediate
goods are correlated with a relative expansion of existing establishments through higher
job creation rates. Import shocks are also related to an increase in the job destruction
rates from exiting establishments. We view these results as indicating that imports from
China led to the exit of establishments that are less productive and the expansion of
establishments facing greater availability of capital and intermediate goods in their local
market.
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Appendix

A1. Growth in trade flows with China

Figure 1: Trade flows with China and World

Note: Panel (a): BRexpCH (BRimpCH) is the value of Brazil’s exports to (imports from) China in 2000
(in 2015 US$ billions). DBRAexpCH (DBRAimpCH) is the difference between 2010 and 2000 Brazil’s
exports to (imports from) China.
Panel (b) BRexpRW (BRimpRW) is the value of Brazil’s exports to (imports from) the rest of the world
in 2000 (in 2015 US$ billions). DBRAexpRW (DBRAimpRW) is the difference between 2010 and 2000
Brazil’s exports to (imports from) the rest of the world (in 2015 US$ billions).

11



Figure 2: Trade flows with China by sector and type (2010)

Note: valueBRexpCH (valueBRimpCH) is the value of Brazil’s exports to (imports from) China (in
2015 US$ billions).

A2. Job flows and Establishment Dynamics

Figure 3: Job creation and job destruction (2000-2010)
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Figure 4: Job reallocation rates (2000-2010)

A3. Import and Export shocks from (to) trade flow with China

Figure 5: Import (a) and Export (b) shocks from (to) trade flow with China
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Figure 6: Import (a) and Export (b) shocks from (to) trade flow with China - Capital
Goods

Figure 7: Import (a) and Export (b) shocks from (to) trade flow with China - Intermediate
Goods
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Figure 8: Import (a) and Export (b) shocks from (to) trade flow with China - Consumption
Goods

Figure 9: Geographical Distribution of Import (a) and Export (b) shocks from (to) trade
flow with China
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A4. Descriptive Statistics and Main Results

Table 1: Import and Export Competition Shocks - Descriptive Statistics

Variable Obs Mean St.D. Min Max
IS 412 0.25 0.27 0.05 1.85
XD 412 0.47 0.79 0.01 3.97
BKIS 412 0.04 0.05 0.00 0.31
BKXD 412 0.00 0.01 0.00 0.15
BIIS 412 0.15 0.19 0.02 1.20
BIXD 412 0.42 0.79 0.01 4.06
BCIS 412 0.05 0.06 0.01 0.36
BCXD 412 0.01 0.01 0.00 0.05

Note: Constructed with Census 2000 data
and trade flows from 2000-2010

Table 2: Characteristics of local markets - Descriptive Statistics

Variable Size Primary Size Manuf. Size Rural Size Informal Income
All micro-regions 10,4% 8,4% 16,8% 34,0% 240
Upper-quartile IS 4,5% 11,0% 7,3% 29,2% 314
Upper-quartile XD 11,0% 8,6% 16,7% 34,2% 230
Upper-quartile IS-BK 4,8% 10,9% 7,5% 29,4% 316
Upper-quartile IS-BI 5,3% 11,6% 8,7% 29,5% 313
Upper-quartile IS-BC 5,8% 12,1% 9,5% 30,6% 310

Note: Constructed with Census 2000 data and trade flows from 2000-2010

16



Table 3: Regression estimates - Instrumental Variables
PANEL A (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)
Variables log(jc) log(jcnew) log(jccon) log(entry) log(jd) log(jdexit) log(jdcon) log(exit) ∆size ∆plant log(excess) log(between) log(intra)

IS 0.0443 0.0454 0.0966 0.0662 -0.0622 0.0138 -0.1859*** 0.0158 0.0297 0.0436 -0.0481 0.7164 0.0092
(0.0328) (0.0436) (0.1197) (0.0466) (0.0407) (0.0383) (0.0650) (0.0313) (0.0409) (0.0484) (0.0374) (0.8327) (0.0376)

XD 0.0134 0.0011 0.0368*** -0.0021 -0.0188* -0.0220* -0.0177 -0.0043 0.0210* -0.0050 -0.0229** 0.1023 -0.0226***
(0.0123) (0.0144) (0.0119) (0.0054) (0.0096) (0.0118) (0.0237) (0.0087) (0.0118) (0.0093) (0.0092) (0.2210) (0.0083)

Observations 412 412 412 412 412 412 412 412 412 412 412 412 412

PANEL B (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26)
Variables log(jc) log(jcnew) log(jccon) log(entry) log(jd) log(jdexit) log(jdcon) log(exit) ∆size ∆plant log(excess) log(between) log(intra)

XD 0.0136 0.0012 0.0373*** -0.0018 -0.0191** -0.0222* -0.0179 -0.0042 0.0211* -0.0048 -0.0230** 0.0984 -0.0227***
(0.0124) (0.0144) (0.0119) (0.0056) (0.0096) (0.0119) (0.0234) (0.0085) (0.0118) (0.0095) (0.0092) (0.2237) (0.0083)

BKIS 0.2103 0.2407 0.4046 0.3121* -0.2537 0.2151 -1.0074*** 0.0297 0.1610 0.2152 -0.2020 6.3760 0.0815
(0.1367) (0.2297) (0.5781) (0.1694) (0.2186) (0.2086) (0.3813) (0.1681) (0.2124) (0.1995) (0.1962) (4.4666) (0.2036)

Observations 412 412 412 412 412 412 412 412 412 412 412 412 412

PANEL C (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) (38) (39)
Variables log(jc) log(jcnew) log(jccon) log(entry) log(jd) log(jdexit) log(jdcon) log(exit) ∆size ∆plant log(excess) log(between) log(intra)

XD 0.0133 0.0010 0.0362*** -0.0022 -0.0181* -0.0213* -0.0171 -0.0042 0.0206* -0.0051 -0.0222** 0.0959 -0.0219***
(0.0124) (0.0145) (0.0122) (0.0054) (0.0097) (0.0117) (0.0239) (0.0086) (0.0119) (0.0093) (0.0093) (0.2199) (0.0084)

BIIS 0.0563* 0.0526 0.1399 0.0726* -0.1219** -0.0399 -0.2352*** 0.0097 0.0589 0.0528 -0.1090** 1.2283 -0.0444
(0.0330) (0.0551) (0.1627) (0.0414) (0.0574) (0.0518) (0.0869) (0.0469) (0.0551) (0.0534) (0.0553) (1.0574) (0.0561)

Observations 412 412 412 412 412 412 412 412 412 412 412 412 412

PANEL D (40) (41) (42) (43) (44) (45) (46) (47) (48) (49) (50) (51) (52)
Variables log(jc) log(jcnew) log(jccon) log(entry) log(jd) log(jdexit) log(jdcon) log(exit) ∆size ∆plant log(excess) log(between) log(intra)

XD 0.0147 0.0024 0.0396*** -0.0003 -0.0205** -0.0216* -0.0227 -0.0038 0.0219* -0.0037 -0.0242*** 0.1228 -0.0224***
(0.0125) (0.0144) (0.0121) (0.0057) (0.0095) (0.0119) (0.0237) (0.0087) (0.0117) (0.0095) (0.0093) (0.2270) (0.0083)

BCIS 0.2785 0.2853 0.6072 0.4173 -0.3928 0.0867 -1.1687*** 0.0995 0.1865 0.2748 -0.3022 4.5038 0.0580
(0.1951) (0.2759) (0.7263) (0.2816) (0.2535) (0.2400) (0.3726) (0.1951) (0.2558) (0.3006) (0.2354) (5.4471) (0.2344)

Observations 412 412 412 412 412 412 412 412 412 412 412 412 412

Note: Robust standard errors in parentheses. Statistical significance denoted by *** p < 0.01, **
p < 0.05, * p < 0.1. All regressions use 412 observations at the micro-region level. Population-weighted
regressions. Each column corresponds to a different regression. The controls in each regression include

the micro-region size of the workforce, rural population, agriculture sector, manufacturing sector,
mining sector, share of job informality, per capita income, job flows specific trend, and state dummies.

First-stage regressions show a high partial correlation between instruments and shocks. In the
first-stage equation for total import and export shocks the F-statistics for IS was 85 and for XD was
1010, respectively. In the first-stage equation for capital goods import and total export shocks the

F-statistics for BKIS was 611 and for XD was 1025, respectively. In the first-stage equation for
intermediate goods import and total export shocks the F-statistics for BIIS was 98 and for XD was

1012, respectively. In the first-stage equation for consumption goods import and total export shocks the
F-statistics for BCIS was 67 and for XD was 1035, respectively. Coefficient should be interpreted as

response difference in log percentage points in job flows between micro-regions situated within the same
state but with varying levels of import/export shocks.
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Table 4: Regression estimates at sectoral level - Instrumental Variables
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Variables log(jc) log(jcnew) log(jccon) log(entry) log(jd) log(jdexit) log(jdcon) log(exit) ∆size ∆plant

IS 0.0880** 0.0735* 0.1592 0.0423 0.0393 0.1064*** 0.0095 0.0430 0.0231 0.0724
(0.0360) (0.0431) (0.0974) (0.0357) (0.0422) (0.0359) (0.0559) (0.0552) (0.0370) (0.0441)

XD -0.0032 -0.0127 0.0223 -0.0034 -0.0361*** -0.0272** -0.0481* -0.0167 0.0059 -0.0055
(0.0111) (0.0197) (0.0140) (0.0082) (0.0124) (0.0117) (0.0289) (0.0126) (0.0064) (0.0110)

Observations 4,786 4,707 4,398 4,707 4,819 4,819 4,819 4,819 4,530 4,530

(11) (12) (13) (14) (15) (16) (17) (18) (19) (20)
Variables log(jc) log(jcnew) log(jccon) log(entry) log(jd) log(jdexit) log(jdcon) log(exit) ∆size ∆plant

XD -0.0028 -0.0124 0.0229 -0.0032 -0.0362*** -0.0271** -0.0485* -0.0167 0.0059 -0.0051
(0.0112) (0.0198) (0.0140) (0.0082) (0.0126) (0.0119) (0.0289) (0.0127) (0.0064) (0.0112)

BKIS 0.4060*** 0.3392 0.8306** 0.1727 0.2979 0.6469*** 0.2461 0.3250 0.1326 0.2760*
(0.1516) (0.2300) (0.4137) (0.1406) (0.1958) (0.1823) (0.3168) (0.2438) (0.1832) (0.1668)

Observations 4,786 4,707 4,398 4,707 4,819 4,819 4,819 4,819 4,530 4,530

(21) (22) (23) (24) (25) (26) (27) (28) (29) (30)
Variables log(jc) log(jcnew) log(jccon) log(entry) log(jd) log(jdexit) log(jdcon) log(exit) ∆size ∆plant

XD -0.0034 -0.0130 0.0219 -0.0036 -0.0365*** -0.0277** -0.0481* -0.0171 0.0058 -0.0056
(0.0112) (0.0199) (0.0143) (0.0082) (0.0125) (0.0118) (0.0290) (0.0128) (0.0064) (0.0110)

BIIS 0.1091*** 0.0998 0.1910* 0.0525 0.0717 0.1463*** 0.0101 0.0751 0.0288 0.0817**
(0.0416) (0.0612) (0.1140) (0.0366) (0.0507) (0.0461) (0.0778) (0.0645) (0.0513) (0.0400)

Observations 4,786 4,707 4,398 4,707 4,819 4,819 4,819 4,819 4,530 4,530

(31) (32) (33) (34) (35) (36) (37) (38) (39) (40)
Variables log(jc) log(jcnew) log(jccon) log(entry) log(jd) log(jdexit) log(jdcon) log(exit) ∆size ∆plant

XD -0.0006 -0.0105 0.0271* -0.0022 -0.0350*** -0.0241** -0.0478* -0.0154 0.0065 -0.0034
(0.0116) (0.0199) (0.0142) (0.0083) (0.0126) (0.0117) (0.0287) (0.0126) (0.0065) (0.0113)

BCIS 0.5562** 0.4645 1.0232* 0.2674 0.2480 0.6720*** 0.0600 0.2714 0.1472 0.4609*
(0.2193) (0.2888) (0.6042) (0.2232) (0.2688) (0.2355) (0.3528) (0.3546) (0.2353) (0.2639)

Observations 4,786 4,707 4,398 4,707 4,819 4,819 4,819 4,819 4,530 4,530

Note: Robust standard errors in parentheses. Statistical significance denoted by *** p < 0.01, **
p < 0.05, * p < 0.1. Population-weighted regressions. Each column corresponds to a different regression.
The controls in each regression include the size at the micro-region of the workforce, rural population,
agriculture sector, manufacturing sector, mining sector, share of job informality, per capita income, job

flows specific trend, 12 sector dummies, and state dummies. Instrumental variables and shocks
constructed at the micro-region level. Job flows constructed by sectorXmicro-region level. Coefficient
should be interpreted as response difference in log percentage points in sectoral job flows situated in

local markets within the same state but with varying levels of import/export shocks.
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Table 5: Decennial change in trade flows with China by ISIC

ISIC Division Division
Code

∆IMPChina ∆EXPChina

Crop and animal production, hunting and related ser-
vice activities

1 0.19 7.4

Forestry and logging 2 0 0
Fishing and aquaculture 3 0 0
Mining of coal and lignite 5 -0.02 0
Extraction of crude petroleum and natural gas 6 0 4.33
Mining of metal ores 7 0 14.36
Other mining and quarrying 8 0.01 0.02
Manufacture of food products 10 0.3 1.74
Manufacture of beverages 11 0 0
Manufacture of tobacco products 12 0 0.31
Manufacture of textiles 13 1.59 0.02
Manufacture of wearing apparel 14 0.67 0
Manufacture of leather and related products 15 0.48 0.35
Manufacture of wood and of products of wood and
cork, except furniture; manufacture of articles of
straw and plaiting materials

16 0.03 0.03

Manufacture of paper and paper products 17 0.12 1.23
Printing and reproduction of recorded media 18 0 0
Manufacture of coke and refined petroleum products 19 0.21 0
Manufacture of chemicals and chemical products 20 1.9 0.29
Manufacture of basic pharmaceutical products and
pharmaceutical preparations

21 0.25 0.03

Manufacture of rubber and plastics products 22 0.68 0.01
Manufacture of other non-metallic mineral products 23 0.49 0
Manufacture of basic metals 24 1.72 0.81
Manufacture of fabricated metal products, except
machinery and equipment

25 0.85 0.02

Manufacture of computer, electronic and optical
products

26 6.67 0.04

Manufacture of electrical equipment 27 2.58 0.03
Manufacture of machinery and equipment n.e.c. 28 4.29 0.17
Manufacture of motor vehicles, trailers and semi-
trailers

29 0.64 0.06

Manufacture of other transport equipment 30 0.4 0.36
Manufacture of furniture 31 0.14 0
Other manufacturing 32 0.78 0.03
Electricity, gas, steam and air conditioning supply 35 0 0
Waste collection, treatment and disposal activities;
materials recovery

38 0 0

Postal and courier activities 53 0 0
Publishing activities 58 0.03 0
Motion picture, video and television programme pro-
duction, sound recording and music publishing activ-
ities

59 0 0

Other professional, scientific and technical activities 74 0 0
Not Classified 89 0 0.07
Creative, arts and entertainment activities 90 0 0
Libraries, archives, museums and other cultural ac-
tivities

91 0 0

Note: Columns represent first difference (flows in 2010 minus flows in 2000) in 2015 US$ billion. Trade
flows computed at 6-digit product Harmonized System level and aggregated by ISIC. Sector

classification follows correspondence available from the Brazilian Secretariat of Trade.
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Table 6: Trade flows in 2010 by type of use and technological content
Classification Exports

to
China

ExportsRW ImportsChina ImportsRW

Capital goods Products of the high-tech manufac-
turing industry

0.4 5.6 1.01 6.04

Capital goods Products of the low-tech manufac-
turing industry

0 0.16 0.12 0.34

Capital goods Products of the medium-high-tech
manufacturing industry

0.07 10.08 2.66 14.75

Capital goods Products of the low-media technol-
ogy processing industry

0 0.43 0.25 0.85

Capital goods N.C.I.T products 0 0.01 0 0
Consumer goods Products of the high-tech manufac-

turing industry
0.03 1.31 0.89 4.77

Consumer goods Products of the low-tech manufac-
turing industry

0.4 25.17 2.33 5.45

Consumer goods Products of the medium-high-tech
manufacturing industry

0.01 6.35 1.62 10.96

Consumer goods Products of the low-media technol-
ogy processing industry

0 0.57 0.32 0.48

Consumer goods N.C.I.T products 0 1.31 0.06 1.13
Intermediate goods Products of the high-tech manufac-

turing industry
0.07 1.69 4.7 12.93

Intermediate goods Products of the low-tech manufac-
turing industry

3.64 33.34 1.91 6.85

Intermediate goods Products of the medium-high-tech
manufacturing industry

0.62 24.9 4.86 45.38

Intermediate goods Products of the low-media technol-
ogy processing industry

0.93 22.97 3.4 17.78

Intermediate goods N.C.I.T products 22.7 34.66 0.03 5.22
Goods that were
not previously
specified

Products of the low-tech manufac-
turing industry

0 0 0 0

Goods that were
not previously
specified

Products of the medium-high-tech
manufacturing industry

0 0 0 0.05

Goods that were
not previously
specified

Products of the low-media technol-
ogy processing industry

0 0.13 0 0.04

Mixed use goods Products of the high-tech manufac-
turing industry

0.01 1.38 1.54 2.36

Mixed use goods Products of the low-tech manufac-
turing industry

0.01 0.22 0.08 0.7

Mixed use goods Products of the medium-high-tech
manufacturing industry

0.01 0.87 0.39 3.6

Mixed use goods Products of the low-media technol-
ogy processing industry

0.01 4.63 0.13 12.28

Mixed use goods N.C.I.T products 0 0.76 0.19 0.41
Fuels and lubri-
cants

Products of the medium-high-tech
manufacturing industry

0 0.02 0 0.14

Fuels and lubri-
cants

Products of the low-media technol-
ogy processing industry

0 0.04 0.22 1.88

Fuels and lubri-
cants

N.C.I.T products 4.38 13.39 0 16.61

Note: Columns represent trade flow in 2010 measured in 2015 US$ billion. RW stands for rest of the
world or other countries exept China. Trade flows computed at 6-digit Harmonized System level.

Classification of use and technological content using correspondence from the Brazilian Secretariat of
Trade. N.C.T.I. are products not classified in the manufacturing industry. Mixed use products can have

more than one use (e.g. digital thermometer can be used as intermediate good in the production of
semi-durable goods such as micro-wave or as capital good inside the manufacturing plant).
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