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Abstract

This paper employs a unified theoretical framework to estimate the effect of changes
within China on the Brazilian and World's economy. Based on the Ricardian model of
trade of Costinot, Donaldson, and Komunjer (2012), we perform counterfactuals exercises
to analyze how industries in Brazil would have performed in the absence of the Chinese
ascension. We discuss two main counterfactual exercises. First, we model productivity
growth in China as the main lever by which Chinese supply and demand conditions evolve
and affect economies worldwide. Second, we study how changes in composition of Chinese
demand (taste) affects trade flows around the world. The two counterfactual exercises
together suggest that changes in China’s comparative advantage hampered manufacturing
sectors abroad, in particular labor-intensive Brazilian manufacture producers. We find no
support for the idea of a China taste shock driving demand towards raw materials. Our
model suggests that if China triggered a commodity boom in the world, or at least in
Brazil, this was driven mostly by increased income in China. And any changes in China’s
tastes over products contributed to moderate such boom. Specifically, our model indicates
that the boom of soybeans cultivation in Brazil is due to changes in Brazilian comparative
advantage paired with a level increase in demand for this product within China.
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Costa and Pessoa

1 Introduction

Between 1990 and 2008, the Chinese economy grew at two-digit rates for years and
became well integrated in the world’s production chain. In this period, Chinese
trade with the world grew at a stunning average of 19 percent per year. Triggered
by internal market-oriented structural reforms, this growth was supported in part
by the development of a strong export-oriented, labor-intensive manufacturing
sector at the same time that the country became a major importer of raw
materials and components for final assembly in Chinese factories. Naturally, a
phenomenon of this magnitude should affect production and labor markets in
the rest of the world.

On the way to estimating an effect of the ascension of China in labor markets
worldwide, we want to learn what China has meant for the world’s cross-sectoral
production composition. In particular, in the light of Costa, Garred, and Pessoa
(2016), we want to learn about the interacting effects of changing Chinese supply
and demand conditions on Brazil’s sectoral structure. Our main motivation
is that the Autor, Dorn, and Hanson (2013)-inspired regressions in Costa et
al. (2016), using Brazil’s imports from China and Brazil’s exports to China
as independent variables, have two main issues. First, growth in Chinese
productivity may lead to Chinese imports replacing other countries’ imports to
Brazil as well as affecting Brazilian production itself (Gallagher, Moreno-Brid,
& Porzecanski, 2008), and this could affect Costa et al. (2016)’s cross-sectoral
interpretation of the effects of Chinese growth on Brazilian production. Second,
growth in Brazilian productivity should not be assigned to demand from China,
e.g. growth in Brazil’s exports to China may be due to productivity growth
within Brazil rather than Chinese demand (Bustos, Caprettini, & Ponticelli,
2016), and the papers that study the impact of the Chinese boom on other
economies want to consider only the latter.

In this paper we employ a unified theoretical framework to directly estimate
the effect of changes within China on production in Brazil and in the rest of the
world. In order to do so, we use the Ricardian model of trade of Costinot et
al. (2012) which, building on Eaton and Kortum (2002), provides theoretically
consistent foundations for estimating the relative production cost at a country-
industry level. We use these estimates to develop counterfactuals in which China
stays at its ‘original’ state, and then compare Brazil’s production composition
in this counterfactual world and the observed one. We perform two main
counterfactual exercises. First, we model productivity growth in China as the

main lever by which Chinese supply and demand conditions evolve and affect
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Brazil. In other words, we investigate to what extent changes in global trade
flows are affected just by scaling China up, without considering productivity
changes across industries within China. Second, we study how changes in
composition of Chinese demand (taste) affects trade flows around the world, and

how it affects Brazilian production.

We present a general equilibrium Ricardian model where factor prices and
demand adjust endogenously. This creates feedback between the supply and
demand components of the model, making counterfactual exercises much less
tractable. In order to perform a full general equilibrium exercise, our counter-
factuals would require considerably more structure and additional assumptions.
Therefore, in favor of simplicity, and to illustrate the different mechanisms more
clearly, we adopt a partial-equilibrium approach. We separately investigate
the supply-side and demand-side aspects of China growth within the model,
highlighting which general equilibrium mechanisms we switch off in each case.
We understand that this partial equilibrium approach comes at the expense of
having an unified theoretically consistent counterfactual, but we gain in clarity

and in the plausibility of assumptions in the Brazilian case.

Our counterfactual results show that, within this Ricardian model of trade,
China supply shock hampered Brazilian manufacturing and, to a much smaller
extent, contributed to the expansion of iron ore production. We find no support
for the idea of a demand (taste) shock in China that led to the increased
production of soybeans and iron ore in Brazil. The two exercises—the supply
and demand partial-equilibrium counterfactuals—together suggest that the boom
of soybeans cultivation in Brazil is due to changes in Brazilian comparative
advantage paired with a level increase in demand for this product within China.
Our finding on iron and manganese ore are similar to the soybeans one, but on

a smaller magnitude.

The main contribution of this paper is to provide evidence based on a
theoretical general equilibrium trade framework on the assumptions underlying
the instruments used in Costa et al. (2016), and in many papers in the literature
which followed Autor et al. (2013). The counterfactual worlds generated in this
paper suggest that our concerns regarding the plausibility of these instruments
seem to be mild. It does seem that, within China, supply shocks led to
competition to manufacturing abroad, reducing the average trade share of
developed countries. In particular, Chinese trade evolution seems more directed
to labor-intensive products. At the same time, evidence suggest that changes in

China’s consumption pattern—i.e., spending a smaller share of their income in
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raw materials—actually weakened the international commodities boom.

Our paper also relates to the literature that uses general equilibrium structural
models to investigate the effects of the recent growth in China. Most of
this literature, as Hsieh and Ossa (2016) and Caliendo, Dvorkin, and Parro
(2019), intends to estimate the global welfare effects of China, while we want to
understand to which extent changing Chinese supply and demand conditions
affected Brazilian sectoral composition. Notably, di Giovanni, Levchenko, and
Zhang (2014) models China’s effect on the rest of the world taking into account
multiple factors, intermediate goods and trade imbalances. To do so, the paper
incorporates further structure to Eaton and Kortum (2002) to develop a complex
computable general equilibrium model. Different from that paper, our exercise
uses more disaggregate industry-level data, and explicitly takes into account
agriculture and mining sectors in all our calculations.

The paper is organized as follows. We describe the theoretical framework
in section 2. Section 3 introduces the data and describes the estimation of the
relative production costs. Section 4 presents the preliminary counterfactual

exercises. Section 5 concludes.

2 Theoretical Framework

In this section we present the Ricardian model of trade of Costinot et al. (2012),
which is based on Eaton and Kortum (2002). Suppose a world economy with
it = 1,...,I countries and one factor of production, labor (we will consider a
multi-factor environment in the next section). Let L; and w; be the number of
workers and wages in country i. There are k = 1,..., K products (or industries).
labor is immobile across countries but free to move across industries. Each
product exhibits constant returns to scale production function, but we allow for

intra-industry heterogeneity.

Technology. Each product k has an infinite number of varieties w € Q =
{1,...,+00}. Let zf (w) be the productivity of variety w of product & in country i,
i.e., it is the amount of good produced with one unit of labor. As Eaton and
Kortum (2002), assume z¥(w) is a random variable independently distributed
for each (i,k,w) from a Fréchet distribution F¥(-) such that

FF(2) = exp [—(z/zf)_e}7 Yz >0, (1)

K3

where 2F > 0 and § > 1.
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That is, the production technology of each country-industry is defined by two
parameters €, which captures the intra-industry heterogeneity, and zf, which
captures the fundamental productivity of country i in industry k. As Costinot
et al. (2012), we assume 6 to be constant across countries and industries, so
any comparative advantage will emerge from differences in the fundamental
productivities (or in the cost of production, as we will see) as a standard

Ricardian model.

Trade costs. We assume standard “iceberg” costs. Formally, for each unit
of product k going from country ¢ to country j, only 1/ dfj units arrive, where
dfj > 1. Also, assume that there is no cost of internal trade, d¥, = 1, and no

profitable triangulation, dj; < dJ;d¥, for any other country .

Market structure. We assume perfect competition, such that consumers in
country j always pay the lowest price when buying variety w of product k, that

1S
i) = min [ch(@)]. @

where cfj (w) = dfjwi /2¥(w) is the cost of producing variety w of product k in

country ¢ delivered in country j.

Preferences. In order to allow for intra-industry trade, assume a two tier
utility function with Cobb—Douglas upper tier and a constant elasticity of
substitution in the lower tier. Therefore, the total expenditure in country j on

variety w of good k is

ah(w) = [pf(w)] jo/?ijja (3)

k J
pj

where 0’? is the elasticity of substitution between varieties of a product, a;? <144,
and

k

ph = [Z phw)' 7

w'eN

] 1/(1=o7)

is the consumer price index. The parameter a?, 0< oz? < 1, will be at the core
of our demand counterfactual, it measures the share of expenditure on product

k in country j.
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Trade balance. Assume that trade is balanced

I

K
Yo mhake; = ¢i, (4)

J=1k—1
w; L

by = ——
© YiwiLe

where ¢; is the share of country ¢ in world income, and ﬂfj is the share of exports

from country ¢ in country j industry k. Formally, let xfj = Zwemvxfj(w),
ij

where QF; = {w € Q|cf;(w) = miny<y<s[cf;(w)]} is the set of all varieties of

product k exported from country ¢ to country j.

Trade flows and equation (4) solve countries relative wages w; /w; .

3 Data and Estimation

In this section we introduce the data and present the estimation of the relevant

parameters of the model.

3.1 Data

The trade data is from the world trade database developed by the CEPII
(CEPII BACI). In contains the annual total value (in thousands of US dollars) of
trade at industry-importing country-exporting country level from 1998 to 2010,
containing more than 200 countries. This is a reconciled dataset originally from
COMTRADE by the United Nations Statistical Division. Product disaggregation
is at HS96 6-digit level.

For the counterfactual analysis, apart from the trade data we need gross
output data for agriculture/forest, mining/energy and manufacturing industries.
Data for agriculture and forestry is from FAOSTAT. Data is in current US
dollars by country-industry-year. First, we use concordance HS96 to ISIC3 to
figure out which goods where classified as agriculture rather than manufacturing
by COMTRADE. Then, we drop all products associated with manufacturing
from FAOSTAT. Concordance was made in two stages, first FAOCODE to HS
(from FAO) and then concorded by hand to CNAE. We use only one one category
for forest: roundwood.! The unit of production data is in quantities, but FAO
trade data is in quantities and values. We use unit values to convert quantity

produced to values. Outliers unit values (below the 5th and above the 95th

L This is the best proxy for unprocessed logs according to FAO classification guide.
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percentiles) were assigned the values of the 5th and 95th percentiles. Missing
unit values assigned the median for the country across years.

Mining/energy data is from the BGS World Mineral Statistics, BP Statistical
Review of World Energy, and World Input-Output Database. We concorded
CNAE2.0 and HS96 by hand (CNAE was the limiting factor). Again, this
data is in quantities, so we use unit values and prices (US Energy Information
Administration and others) to convert to values.?

Last, data for manufacturing is from UNIDO INDSTAT4. This is all gross
output data with ISIC3 classification, all in values of current US dollars. Data
was cleaned to impute missing values. Data from China between 1999 and 2002,
missing in the main dataset, comes from the summary statistics from the Annual
Survey of Manufacturing from China, concorded to ISIC 3.3 We hand concorded
CNAE2.0 to 3-digit ISIC3 and used HS96 to ISC3 concordance. We restrict
attention to 1999-2007, the years for which Brazilian 3-digit production data is
available in UNIDO INDSTAT4.

Overall, we end up with 35 countries between 1999 and 2007 (we use only 1999
and 2007 in this version of the project), and 73 sectors (17 agricultural/forestry, 7
mining/energy, 49 manufacturing). We also use bilateral trade information from
the CEPII gravity database. It provides data on several trade cost dimensions

for all pair of countries from 1948 to 2006.°

3.2 Estimation

Much of the motivation for Costa et al. (2016) is based on the fact that Brazil
has access to endowments (e.g., land) that are highly in demand in China, so we
consider the Costinot et al. (2012) model presented in section 2 but allowing
for the possibility of multiple factors of production. This does not affect the
mechanisms of the model, but it helps understanding the underlying assumptions

in our counterfactuals. In particular, let the cost of production of variety w of

2 “Other mining” category was derived from trade data.

3 We applied the official exchange rate from China Statistical Yearbook 2003 to convert to
current USD.

4 We drop the following sectors: publishing (not in Chinese dataset, because it is considered
service), recycling (not separate trade data for that), and refined petroleum and nuclear fuel
(large number of missing data).

5 Since data for 2007 is unavailable, in our estimation for the year 2007 we use 2006 trade costs
instead.
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industry k in country ¢ be:

oy = Lo,

i (w)

where ch is the cost of input f and wF = Hf(wfi)slﬁ
From (3) we have that:

e (whdk /zF ) D! ©)
’ ZI ( kdk /z ) ’
gk )l
_ ledy) l‘;%) Dy, (7)

where D;? represents demand for the output of industry & in country j, which
we will not model explicitly here in order to keep the focus on the estimation of
the supply side. The last equality follows from equation (5). This gives us the
following relationship in logs:

Inz}; = —fInc} — 6lnd}; — In®¥ + InDF. (8)

Following Costinot et al. (2012), we estimate the cost parameters via exporter-
industry fixed effects. By rewriting the expression above, and adding a time
index t, we obtain:

Inaf;, = 6 — 0lndy;, + 65, + D}, + €. (9)

Here, we intend for 6% to identify —fInck,, the cost of producing k in country i.
This identification is industry-specific, so it does not give us across-industry
information about costs, only within industry comparative costs in terms of
a numeraire. That is, fixed effects identify the relative production costs in
first differences relative to a base country. Note that this is a difference from
Costinot et al. (2012). In their case, with a single-factor economy, the fixed
effects regressions identify the fundamental productivity parameters in double-
differences—i.e., relative to a base country and a base product. In our case, the
fixed effects regressions do not identify productivity anymore, but production
costs which are a combination of factor costs and productivity as in equation (5).

Therefore, in each industry we define a base (omitted) country with industry-

level unit cost 1, and the cost parameters for all other countries will be expressed
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as multiples of this country’s unit cost.® In our main specification we use the
United States as our baseline country. We estimate this equation separately for
two years: 1999 and 2007.

We also control for trade costs in our estimates, allowing it to vary over
time.” Controlling for trade costs is important for obtaining consistent estimates
of the fixed effects of interest. Hence, we use several measures of bilateral trade

costs to obtain a proxy for —f1n dfjt. More precisely, we have that:
Olndf; = p'XL, (10)

where Xikj contains dummy variables for when countries ¢ and j share a border,
have the same official language, had a common colonizer post 1945, if they had
a colonial relationship post 1945, if they have a regional trade agreement, and a
variable containing the weighted distance between the two countries. We also
include a variable that is equal to 1 for within country trade and zero otherwise,
this controls for border effects in the same way as in Head and Mayer (2002).

Table 1 and 2 report cost differences (adjusted for §) around the world for
1999 and 2007 taking the US as our baseline country. That is, we consider
c¥sa; = 1 for all industries k and show the value of (ck)? for the rest of the
world. We have a total of 72 industries, but for the sake of simplicity we report
the 10 among the 12 industries for which China observed the greatest reduction
in costs® (or increase in productivity) between 1999 and 2007.

Looking at the Motor Vehicles column in Table 1, we can see that China
cost parameter relative to the US is equal to 23.02. Since this number is greater
than 1, in 1999 it was more costly to produce motor vehicles in China than in
the US. Using § = 6.53, as estimated in Costinot et al. (2012), we can have
some idea on how does these numbers translate in cost/productivity terms. In
this case, our estimates suggests that Motor Vehicles was (23.02)/6%3 = 1.6
times mores costly to produce in China relative to the US in 1999. In 2007, the
same Motor Vehicles column in Table 2 shows that China surpassed the US and
became more productive in producing motors. By 2007, it was (0.5)1/6:53 = 0.9
times less costly to produce this type of product in China relative to the US,

6 The component —In @?t is captured through the fixed effect 6;?75 and summarizes how states
of technology, input costs and barriers affect prices in the importer country—see Eaton and
Kortum (2002) for a more detailed description.

71In our counterfactual analysis we will use end of period trade costs, such that estimates of the
term —61n dfjt will not affect directly our counterfactual exercises in the next section.

8 Even though manufacturing of beverages and batteries were among the top ten, we do not
report them due to many missing values among the other countries.
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our baseline country.

In sum, the two tables can give us some idea of what is happening in terms
of productivity (production costs) across industries around the world relative to
our baseline country, the US. These and the other sector estimates will be the

core of the first counterfactuals analyzed in the following section.

4 Counterfactual Exercises

Based on the estimates from the previous section, we turn to perform coun-
terfactuals exercises to analyze how industries in Brazil would have performed
in the absence of the recent Chinese ascension. The framework presented in
section 2 is a full general equilibrium model, where factor prices and demand
adjust endogenously. This creates feedback between the supply and demand
components of the model in any counterfactual exercise—as we describe next.
Performing counterfactuals incorporating these feedback elements would require
considerable additional structure, as in di Giovanni et al. (2014). In favour of
simplicity, and to derive clearer intuition from the counterfactuals, we adopt a
partial-equilibrium approach in this section.

According to an Eaton-Kortum formula based on exporter-level cost of

k

production cf and iceberg trade costs d;;, the model allocates the market share

for each importer-industry jk across exporters i:

—0
oy __(ddy) (1)

1/335 kgk )
I Y nds;

The denominator of the left-hand side above defines the expenditure of importer
7 on industry k. In the model, this is determined by the country’s income
from its own production across all industries and the Cobb—Douglas preference

parameter a?, which is idiosyncratic to that country:
k k K
74'/ k/ ]'/

The feedback between these supply and demand components of the model
occurs on a few levels. To clarify these, keep the model fixed at only these
two equations and imagine that there is a shock to the cost of production of
industry 1 in country 1. If ¢ decreases, then the share of exports from country 1
will rise for all importers j in industry 1 only, and remain the same in all other
industries. So, for industry 1, the left-hand side of the equation (11) rises for
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country 1 and falls for everyone else. For all other industries, equation (11)
remains unchanged.

However, whether a particular country gains or loses in levels (rather than
on the behaviour of the denominator in equation (11). This is the first feedback

shares) in any industry—i.e. whether =% rises or falls in each industry—depends
effect between demand and supply, which we call the “expenditure feedback”. The
change in country 1’s income resulting from its cost decrease in industry 1 will
result in a change in expenditure, but this will be spread over several industries
according to equation (12). At the same time, all other countries’ incomes will
change both because of their changing shares in industry 1, and because of
additional expenditure from country 1 in other industries, and this will result in
changes in expenditure for them too, and so on.

The second feedback mechanism is what we might call the “cost feedback”, and
requires production costs to be driven in part by an endogenous variable—factor
prices—and for income from production to be paid to factors. In Costinot et al.
(2012), there is a single factor, labor, that serves this role. Consider again the
above shock to production costs in industry 1 in country 1, and assume that they
are driven by a rise in productivity. Then, for given wages, productivity rises
mean that each unit of labor in country 1 can produce more units of industry 1
goods. The income from this additional production is paid in wages to labor,
which raises the equilibrium wage, and thus the cost of production, in every
industry in country 1. The net effect of productivity growth in industry 1 is
thus that production costs in country 1 fall in industry 1 (although by less than
the rise in productivity), and rise in all other industries in the country via this
feedback mechanism.

Still on this point, note that we do not need data on wages—or factor
prices—in order to calculate the counterfactuals. Restating the equations of the
model to take this into account simply involves rewriting ci»“ in equation (11) as

w;/z¥, and adding a new factor market-clearing equation:
k J

This equation makes clear that wages can be written as a function of the xfj terms

and the labor endowment, so that one could simply write c¥ = (Z k2o xfj) yean
and keep wages out of the model altogether. That is what we do.

One last note on the model. Starting from an existing equilibrium, the

changes in income and expenditure caused by the cost shock, say in country 1,
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presumably lead to a new equilibrium trade pattern. However, the equations
above do not determine the level of income and expenditure in the initial
equilibrium (unsurprisingly, given that this is a model of comparative advantage).
We can see this by rewriting equation (11) and moving expenditure to the

right-hand side:
kdk

a:fj = G ”) Zw (14)

o (c d® )
Now, note that equations (12) and (14) are ambiguous with respect to the overall
size of the world economy. Everybody could be very rich, so that the left-hand
side and right-hand side of both equations are very large; or everybody could be
very poor, so that the left-hand side and right-hand side of both equations are
very small. Presumably this accounts for multiple-equilibria problem if we try

to determine counterfactual levels of world income.

4.1 Supply Side Counterfactuals

Assume that Chinese cost of production evolved (in relative terms to the US)
from 1999 up to 2007 in the same fashion as the world average. That is, from
the cost of production estimates, J¥, we calculate the average world growth in
each sector, and substitute for (5éhina$07 by using 5éhina’99 multiplied by this
average industry growth. The intuition for this counterfactual is that China’s
comparative advantage evolved from 1999 to 2007 as the world average in each
industry.”

We run two separate exercises for this type of shock. The first, named
“unrestricted”, considers supply and demand interactions given the counterfactual
evolution of Chinese production costs. The second exercise, named “restricted”,
restricts total world consumption to its 2007 level—i.e., we switch off the
“expenditure feedback” discussed previously.

In both cases we switch off the “cost feedback” We do not incorporate
factors as a full-fledged part of the model, assuming that the determination of
the country-industry cost parameters (i.e. the parameters encompassing both
productivities and factor prices) occurs outside the model. We simply posit that
China’s position in the world with respect to cost (productivities and factor
prices) evolved exogenously, without allowing factor prices to adjust further in

response to the resulting shifts in trade flows. Essentially, we are assuming that

9 For example, if producing electronics became less costly (relative to the US) everywhere in the
world, electronics became less costly to produce (relative to the US) in China as well.
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factor prices are determined in a large outside sector in each country and we are

not allowing these prices to adjust endogenously with trade flows.

4.1.1 TUnrestricted

We know from Costinot et al. (2012) that we can write a counterfactual in terms

of shares of the importer’s industry-level demand as follows:

=k 1k ~ . —o*
T3/ D3y _ Mt _ (Cit/c/]igt) (15)
- - _Qk
e/ Dy W Sk (&, /e,
Sk k
(85 —5%)
= (16)

Zi[’Zl ﬂf‘/jte(gﬁt“sfu) ’

where the tilde identifies the counterfactual variables. We then assign the
updated 1999 values of comparative advantage to China in 2007, and recalculate
trade shares. So, in 2007 the counterfactual 2007 trade shares of China, ¢, and
all other countries, ¢, are, respectively:

6(5507*5507)

~k k
Tejor = Sk gk Tejo7 (17)
ij(we( for =07 4 Dt T jor
1
~k k
Tijor = 507+ (18)

k kg =5k k
7ch076( for=or) + 2 e Tirjor

Remember that we are interested in calculating new trade flows, jfjm. With
7?%07 in hands, from equation (7) above, we obtain each country’s expenditure
given that a constant fraction of their income is spent in a given sector, a?t (the
Cobb-Douglas preferences parameters). Therefore, in each country the following

equation must hold:

Div = > > ak + e (19)
k

j/

= ZZ(WZ%O‘?%DJ'%) + Vit (20)
ik

where ;; is a measure of trade imbalance for country j. We impose a world
trade balance condition in every period of time ¢: > vt = 0. This assumption
is less strict than the country-by-country trade balance condition in Costinot et

al. (2012). Rewriting the above equation in terms of the counterfactuals, we
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obtain the following:

Dior =Y (7F070507Djior) + Ajor- (21)
ik

This is a linear system that can be easily solved numerically, but two observations
should be made. First, the system possesses 35 unknowns and 35 equations,
but not independent ones.'® Remember that we have multiple equilibria with
respect to the overall size of the world economy, so we must impose a condition
on the demand (or the supply) to find a solution. We assume that world total

demand is given by:

. D,
S Djor =Y Djor + DﬁDum. (22)
7 jic us99

That is, we are assuming that the size of world demand equals the sum of all
countries apart from China plus a component saying that China would have
grown at the same rate as the US in the period. Note that we are not fixing
China’s demand, we are simply fixing the total world demand.

The second condition we need to add is related to trade imbalances. We will

assume that China’s new trade imbalance will be fixed at:

’S/c07 = ’;}:5999 Yus07- (23)
This implies that China’s surplus relative to the US is constant over time. Since
the imbalances must sum up to zero, we proportionally cut ;97 for all countries
with deficits such that > j Fjo7 = 0 is satisfied.

In all the following figures, we move the counterfactual in a smooth way
towards our target 5507. So, the horizontal axis represents the proximity to our
counterfactual target. For example, 0 means that we are using the actual 2007
values, 0%.. A value of 50 means that we are half way to our objective, (6%, —
§%2)(50/100) + 6%,-, and 100 implies that we reached our final counterfactual
Seor-

Figures 1 to 3 show trade shares for China, developing countries (Brazil,
India, and Mexico) and developed ones (USA and Germany).'! As we can see in
Figure 1, Chinese average trade share would be almost 30 percent smaller if its
comparative advantage relative to the US in 2007 was similar to its 1999 levels.

101t is easy to verify this by summing up all the equations in the system.

H Figures Al to A3 presents the trade levels for these countries.
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While developing countries trade share would be virtually equal to their actual
level, developed countries would have a larger share of the world trade. That
is, according to this Ricardian model, Chinese structural productivity change
shifted China’s comparative advantage towards product otherwise produced by
developed countries, without crowding out developing countries trade with the
rest of the world.

Figures 4 to 6 show the counterfactual Brazilian supply for some industries
in agriculture, mining and manufacturing sectors. As we can see in Figure 4,
Chinese technological growth had almost no impact on soybean production in
Brazil. However, we see that Brazilian production of cereals and sugar cane
would be larger if China’s comparative advantage relative to the US had followed
the world trend. In Figure 5, we see a modest reduction on the share of iron and
manganese ore in this counterfactual world, compensated by a larger production
of other mining. This suggest that, within this Ricardian model of trade, Chinese
development across-industries held back the expansion of Brazilian primary
sector overall, and it was not crucial to the development of soya and iron ore
production in Brazil.

In Figure 6, we can see that recent Chinese technological transformation
indeed represented competition to the Brazilian manufacturing sector. We can
observe that mostly all industries within the manufacturing sector would have
been producing more if China’s production cost had evolved as the world average.
In particular, we see that labor-intensive products, such as plastics and textiles,
would have experienced the larger changes. This is in line with the “import
competition shock” studied in Costa et al. (2016).

4.1.2 Supply Restricted

We now perform a simpler exercise where demand for each country is restricted,
switching off the “expenditure feedback” In this way we can have an idea to which
extent across-industries technological changes within China affected international
trade and production net general equilibrium effects on countries’ expenditures.
In this scenario, we simply impose the realized demand, D;-Ct = D;-“t,

equations (17) to back out trade flows Z};,. Note that we do not need to solve

and apply

any system of equations or make assumptions about countries’ surplus or world
demand, such that conditions (22) and (23) are put aside. As discussed in the
beginning of this section, trade shares are not affected by the level of world
demand, so these results are identical to the “unrestricted” counterfactual.'?

12 Figures A4 to A6 show trade shares for China, developing countries (Brazil, India, and Mexico)
and developed ones (USA and Germany). Figures A7 to A9 presents the trade levels for these
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Figure 1. Unrestricted Supply Counterfactuals: Chinese Average Trade Share.
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Figure 2. Unrestricted Supply Counterfactuals: Developing Countries’ Average Trade

Share.
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Figure 3. Unrestricted Supply Counterfactuals: Developed Countries’ Average Trade
Share.
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Figure 4. Unrestricted Supply Counterfactuals: Brazilian Supply, Agriculture.
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Figure 5. Unrestricted Supply Counterfactuals: Brazilian Supply: Mining.
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Figure 6. Unrestricted Supply Counterfactuals: Brazilian Supply (Manufacturing).
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Figures 7 to 9 show the “restricted” counterfactual Brazilian supply for
some industries in agriculture, mining and manufacturing sectors. We see in
Figures 7 and 8 that soybeans and mining production in Brazil evolve similarly
to the “unrestricted” counterfactual. However, without considering the effects of
production costs on international expenditure, we observe that the counterfactual
production of other agricultural products and other mining are equal to the
realized ones. We also find no effects on production of manufacturing products,
as in Figure 9. Again, within this model, it is not the case that across-industries
Chinese productivity growth directly stimulated Brazilian soybean and iron ore
production, but it did depreciate Brazilian manufacture by affecting world’s

expenditure across industries.

4.2 Demand Restriction

In our last counterfactual we study how a demand (taste) shock in China affects
trade flows, generating a world in which China’s tastes over products did not
change over time. In this exercise we focus on a change in the Cobb—Douglas
parameters, 0"2077 maintaining the supply parameters 5507 equal to the real
ones. We assume that China’s consumption shares over industries in 2007 were
the same as in 1999, &%), = ak,q. We proceed in the same fashion as in our
unrestricted counterfactual to find the new demand values Dj/07 applying a

slightly modified version of equation (21):

Dior = Y > (wh076507Djror) + Ajor- (24)
ik

Note that conditions on total world demand (22) and trade imbalances (23)
need to be imposed once more.

Since trade shares are unchanged by hypothesis, it is trivial to find the
counterfactual trade flows after the new demand is calculated. Figures 10 to
12 show the aggregate supply for China, developing countries (Brazil, India,
and Mexico) and developed ones (USA and Germany). We observe Chinese
supply higher in a world where Chinese tastes did not change in the last decade.
Potentially, this is due to smaller consumption of technology intensive products.

In Figures 13 to 15 we can see the counterfactual Brazilian supply in products
in agriculture, mining and manufacturing sectors. We observe virtually no effects
in all products in these three sectors, except soybeans and iron and manganese

countries.
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Figure 7. Restricted Supply Counterfactuals: Brazilian Supply (Agriculture).
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Figure 8. Restricted Supply Counterfactuals: Brazilian Supply (Mining).
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Figure 9. Restricted Supply Counterfactuals: Brazilian Supply (Manufacturing).
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Figure 10. Demand Counterfactuals: Chinese Supply.
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Figure 11. Demand Counterfactuals: Developing Countries’ Supply.
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Figure 12. Demand Counterfactuals: Developed Countries’ Supply.
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Figure 13. Demand Counterfactuals: Brazilian Supply (Agriculture).
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Figure 14. Demand Counterfactuals: Brazilian Supply (Mining).

Brazilian Review of Econometrics 39(2) December 2019 209



Costa and Pessoa

20,000,000

15,000,000
>
Q
o
3

< 10,000,000
°
=

5,000,000

manuf - aircraft ~ ------- manuf - furniture
0d — — — - manuf - plastics manuf - textile spinning etc
0 0 20 3 40 5 6 70 8 80 100

China's Counterfactual Demand Share

Notes: The horizontal axis represents the proximity to our counterfactual target.

For example, 0 means that we are using the 2007 China values, 6?07. A value

of 50 means that we are half way to our objective, (8%, — 6%,,)(50/100) + &%,

and 100 implies that we reached our target 5507.

Figure 15. Demand Counterfactuals: Brazilian Supply (Manufacturing).

ore—the two main exports from Brazil to China. If China’s preferences in 2007
was the same as its preferences in 1999, Brazilian production of these products
would have been even larger than the observed ones. China spends a smaller
share of its income in raw material today than in 1999, particularly soybeans
and iron and manganese ore, and a larger share in technology-intensive goods.
In other words, if China triggered a commodity boom in the world, or at least in
Brazil, this was driven mostly by a level effect of increased income in China, and
any changes in China’s tastes over products contributed to moderate such boom.
This goes against the idea of a positive China demand (taste) shock towards

soybeans and iron and manganese ore.

5 Conclusion

In this paper we performed counterfactuals exercises to analyze how Brazilian
sectoral production would have performed in the absence of the massive Chinese
growth. With this objective, we employ the Ricardian model of trade of Costinot
et al. (2012) which, building on Eaton and Kortum (2002), provides theoretically
consistent foundations for estimating the relative production cost at a country-
industry level. We use these estimates to develop counterfactuals in which China

stays at its “original” state, and then compare Brazil’s production composition
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in this world and the real world. We perform two main counterfactual exercises.
First, we model productivity growth in China as the main lever by which Chinese
supply and demand conditions evolve and affect Brazil. Second, we study how
changes in composition of Chinese demand (taste) affects trade flows around the
world and Brazilian production.

These exercises help us to understand the plausibility of the assumptions
underlying the instruments used in Costa et al. (2016), and in many papers in
the literature that followed Autor et al. (2013). For example, Brazil increasingly
imports manufactured products from China, at the same time that Brazil is a
great producer of soybeans and one of its main suppliers to China. Within the
counterfactuals we can address questions, such as: how would the manufacturing
production in Brazil have performed in the absence of the Chinese technological
changes between 1999 and 20077 Or, how would the soybean production in
Brazil have performed in the absence of the Chinese demand changes between
1999 and 20077 We find that Brazilian manufacture would have grown more
due to a softer competition if Chinese production costs had evolved as the world
average. We also see that changes in China’s preferences over consumption
actually reduced the growth of soybean production in Brazil, due to an increasing

preferences for technology-intensive manufactured goods.
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Notes: The horizontal axis represents the proximity to our counterfactual target.

For example, 0 means that we are using the 2007 China values, 6’;07‘ A value

of 50 means that we are half way to our objective, (5?07 — 5?07)(50/100) + 610“07,

and 100 implies that we reached our target 5’507‘

Figure A1l. Unrestricted Supply Counterfactuals: Chinese Total Supply.
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Winners and Losers from China’s Ascension in International Trade
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Notes: The horizontal axis represents the proximity to our counterfactual target.
For example, 0 means that we are using the 2007 China values, §%,,. A value
of 50 means that we are half way to our objective, (6%, — 8% .)(50/100) + §%,,,

and 100 implies that we reached our target 510"07.

Figure A2. Unrestricted Supply Counterfactuals: Developing Countries’ Total Supply.
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Notes: The horizontal axis represents the proximity to our counterfactual target.
For example, 0 means that we are using the 2007 China values, 5’:07. A value
of 50 means that we are half way to our objective, (8%, — §%,.,)(50/100) + 8%,

and 100 implies that we reached our target 5507.

Figure A3. Unrestricted Supply Counterfactuals: Developed Countries’ Total Supply.
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Notes: The horizontal axis represents the proximity to our counterfactual target.
For example, 0 means that we are using the 2007 China values, 6507. A value
of 50 means that we are half way to our objective, (6%, — §%.)(50/100) + 8%,
and 100 implies that we reached our target Sfm.

Figure A4. Restricted Supply Counterfactuals: Chinese Average Trade Share.
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For example, 0 means that we are using the 2007 China values, 6?07. A value
of 50 means that we are half way to our objective, (6%, — §%.)(50/100) + 8%,

and 100 implies that we reached our target Sfm.

Figure A5. Restricted Supply Counterfactuals: Developing Countries’ Average Trade

Share.
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Notes: The horizontal axis represents the proximity to our counterfactual target.
For example, 0 means that we are using the 2007 China values, 6507. A value

of 50 means that we are half way to our objective, (6%, — §%.)(50/100) + 8%,
and 100 implies that we reached our target Sfm.

Figure A6. Restricted Supply Counterfactuals: Developed Countries’ Average Trade
Share.
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Notes: The horizontal axis represents the proximity to our counterfactual target.

For example, 0 means that we are using the 2007 China values, 6’:07. A value

of 50 means that we are half way to our objective, (5?07 — 6507)(50/100) + 5?07,

and 100 implies that we reached our target 5’5074

Figure A7. Restricted Supply Counterfactuals: Chinese Total Supply.
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Notes: The horizontal axis represents the proximity to our counterfactual target.
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and 100 implies that we reached our target 510"07.

Figure A8. Restricted Supply Counterfactuals: Developing Countries’ Total Supply.
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Figure A9. Restricted Supply Counterfactuals: Developed Countries’ Total Supply.
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