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Abstract: Since the breakthrough contribution of heterogeneous-firm trade models (Melitz, 
2003, Bernard et al., 2003, and Yeaple, 2005, among others), extensions have been proposed to 
allow country specific exogenous technology-generation processes (Demidova, 2008, and 
Falvey, Greenaway, and Yu, 2006). The purpose is to capture the fact that, not only firms are 
heterogeneous, but countries differ in their overall technology levels as well. However, the 
mathematical complexity of these extensions led authors to rely on the assumption of an outside 
sector. This assumption implies that the level of a country’s income is fixed and simplifies the 
model such as it is possible to achieve an analytical solution.  However, concerning the profile of 
exporters, this assumption is by no way innocuous. As shown by Demidova (2008) and Falvey, 
Greenaway, and Yu (2006), it implies that an improvement in an export’s market productivity 
distribution tend to increase the toughness of competition and exclude the less productive, i.e. 
less cost efficient and less profitable, foreign exporter firms from that market. This is called here 
the Competition Effect. However, using a firm-level panel data from Brazil, descriptive statistics 
show that Brazilian firms that export to the most technologically developed markets are in 
average less cost efficient and less profitable than those that export to undeveloped countries. On 
the other hand, when an outside sector is not assumed, income is not fixed and an improvement 
in the productivity distribution of an export market increases this country’s income and demand, 
creating export opportunities even for some less productive firms. Thus, the assumption of an 
outside sector masks this very important link, called here the Demand Effect.  However, given 
the lack of an analytical solution, the Demand Effect can only be studied by simulations and 
empirical investigations.  The purpose of this paper is to investigate the inadequacy of the 
outside sector assumption in the context of how firms choose their export markets. Using a 
simplified parameterization of Melitz (2003) heterogeneous-firm trade model, simulations are 
performed to demonstrate that not only the Demand Effect is present but it can also overcome the 
Competition Effect. The empirical findings based on Brazilian firms also show that, after 
controlling for trade costs and firm’s characteristics, an increment in a country’s productivity 
level may actually increase the probability that a firm will export to that country.  
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1. Introduction 
 
Since the breakthrough contribution of heterogeneous-firm trade models (Melitz, 2003, Bernard 
et al., 2003, and Yeaple, 2005, among others), extensions have been proposed to allow country 
specific exogenous technology-generation processes (Demidova, 2008, and Falvey, Greenaway, 
and Yu, 2006). The purpose is to capture the fact that, not only firms are heterogeneous, but 
countries differ in their overall technology levels as well.  
 
However, the introduction asymmetric countries bring such complexity to the model that it no 
further has an analytical solution (Baldwin and Harrigan, 2010). This problem is traditionally 
countered by the assumption of an outside sector (Demidova, 2008, and Falvey, Greenaway, and 
Yu, 2006), that is, a sector that exhibits CRTS whose output is costly traded. Assuming all 
nations produce some of this “outside good” and that there is only one factor of production, free 
trade equalizes wages globally and the level of income is fixed, equals to the size of the 
population. With this considerable simplification, the model can be solved and comparative 
statics performed without recurring to simulations or calibrations.  
 
Nevertheless, when concerning the profile of exporters, this assumption is by no way innocuous. 
For instance, assume that the exogenous firm-level productivity distribution in a given country, 
say “A”, improves, intensifying the competition level in this country. The standard result is that 
some firms in second country, say “B”, will no longer be able to compete (Demidova, 2008, and 
Falvey, Greenaway, and Yu, 2006); only the most cost efficient and profitable firms in “B” will 
continue to export to country “A”.1 This effect is called here “Competition Effect”. However, 
simple descriptive statistics contradict this result when Brazilian firms are considered: firms that 
export to the most advanced countries are in average less cost efficient and less profitable than 
firms that export to countries less developed than Brazil. This paper’s empirical findings also 
show that, after controlling for trade costs and firm’s characteristics, an increment in a country’s 
productivity level actually increases the probability that a firm will export to that country.  
 
On the other hand, when an outside sector is not assumed, wages are not fixed and income is not 
only determined by the size of the population. As a result, the improvement in the productivity 
distribution in “A”, as it increases this country’s income and demand, creates export 
opportunities for firms in country “B”.  This is called here “Demand Effect” which pushes the 
exporters’ productivity profile to the opposite direction: some of the less productive firms in “B” 
are able to explore such opportunities and export to country “A” as well. Thus, the assumption of 
an outside sector masks this very important effect which, given the lack of an analytical solution, 
can only be studied by simulations. In addition, since the Competition and Demand Effects push 
the productivity level of exporters to opposite directions, which one is predominant becomes an 
empirical question.   
 
Other recent contributions in the literature that also explore the profile of exporters are based on 
the assumption of an outside sector. For instance, in the emerging literature of multi-product 
exporters,2 Mayer et al (2010) propose a model showing that tougher competition, measured by 
the minimum level of productivity necessary to survive in the domestic market, induces firms to 
concentrate on their best performing products, reducing its product mix. However, given the 
assumption of an outside sector, this minimum productivity cutoff value is determined only by 
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the exogenous variables while income is fixed. Thus, the effect of competition “through income” 
on the on the profiles of exporters is not explored.  
 
How the overall level of technology in potential export markets interacts with the firm-level 
heterogeneity of potential exporters is an interesting question in general. However, it is even 
more relevant in the context of a middle-income country, where firms have the option to export 
to markets more or less technologically developed than the country they are located. For 
instance, every industry in Brazil has firms that export to high-income and/or low-income 
countries coexisting with firms that produce only for the internal market.   
 
Another good reason to choose Brazil as a case study is that this country is “quite a lab”. While it 
has a huge internal market, it is also highly internationalized and participates in different bilateral 
and multilateral trade agreements.  Traditional trade models predict that “South-North” trade is 
determined by comparative advantage while scale and technology are the determinants of trade 
among developed countries. That means Brazil should specialize in natural resources and labor-
intensive exports and import technology-intensive goods. That is not the case. A simple list of 
Brazilian exports shows that it exports not only labor-intensive goods but also technology-
intensive ones. In addition, there is increasing intra-industry trade, especially with the advent of 
MERCOSUR (Vasconcelos, 2003). A number of studies show the importance of technology and 
scale as determinants of Brazilian exports. Among those are De Negri and Freitas (2004), 
Arbache and De Negri (2002) and Pinheiro and Moreira (2000). These authors apply techniques 
used in the vast empirical literature that relates exports and heterogeneous firms to Brazilian 
data. However, none of these authors specifically investigates how differences in the general 
technology distribution in potential export markets affect Brazilian exporters. 
 
The purpose of this paper is to investigate the inadequacy of the assumption of an outside sector 
in the context of how firms choose their markets. The focus in on a middle-income country and 
how its firms select markets among more and/or less technologically developed countries.  
Specifically, it is argued here that an improvement in the overall technology (productivity 
distribution) of an export market has two effects. First, given the toughness of competition, it 
reduces the number of exporters that are able to supply that market increasing their average 
productivity (only the most productive firms continue to export). This is the Competition Effect. 
Second, it tends to increase this market’s income and demand, attracting potential exporters and 
decreasing their average productivity. This is the Demand Effect. These two effects are 
investigated in the following way. The next section presents a simplified parameterization of 
Melitz (2003) heterogeneous-firm trade model with and without the assumption of an outside 
sector. With this assumption, the model has an analytical solution and the Competition Effect is 
isolated since there is no Demand Effect. The empirical implications are highlighted so they can 
be compared to the actual empirical findings. The Demand Effect and its interaction with the 
Competition Effect are investigated by simulations in section 3. The empirical results are 
presented in section 4 and section 5 concludes.   
 
 
 
 

 

 



                                       Silva, International Journal of Applied Economics, 8(2), September 2011, 63-85   
 

66

2. A Parameterized Asymmetric Heterogeneous-Firms Trade Model 
 
Except by the introduced heterogeneity across countries, this section follows Baldwin and 
Harrigan (2010) model and notation closely. There are C countries, denoted by j = 1, …, C, in a 
typical monopolistic competition Dixit-Stiglitz framework. The indirect utility function in any 

country j is the standard CES given by 
ρ
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Labor is the only input and wages are denoted by wj. An entrant firm needs FI units of labor to 
develop new variety (constant across countries), incurring a sunk cost of wj FI. After paying this 
cost, firms draw input-output coefficients a from a Pareto distribution defined 
as j
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simplicity, an improvement in country’s j productivity distribution is modeled by increasing jα  
but keeping k constant.3 The larger jα , the smaller the input-output coefficients’ expected value 
(and, therefore, the larger the level of productivity’s expected value).4  Since jγ  increases as jα  
increases, jγ is referred to as country j’s productivity parameter.  
 
Technology is characterized by labor demand: , where l is labor demand, qi 

od is the quantity produced by firm i located in country o (origin) and sold in country d 
(destination), τod is the iceberg trade cost, ai is the input-output coefficient of firm i (each variety 
is produced by one firm) and F is the market entry-cost (for notation simplicity, assumed 
constant across domestic and export markets as in Baldwin and Harrigan , 2010).  Equating 
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2.1 Cutoff Value Conditions 
 
After a firm becomes aware of its productivity level it decides which markets to enter (or to close 
down if it is not profitable to sell to any market). In country o, only firms that draw input-output 
coefficients below a certain level, aod, export to country d. A firm only enters a market if 
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potential operational profit is larger than the respective entry cost. Thus, the cutoff value, aod , is 
determined by: 
 

odoodod wfBwa =−− σσφ 11 , where ( )11 1 /f Fσσ σ −= − , Cdo ,...,1, = .                         (1) 
 
2.2 Free entry conditions 
 
When a firm enters a specific market, its profit (net of the entry cost of that market) is given by: 
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However, a firm does not know its productivity level before entry, only the exogenous 
distribution. Consequently, entry decisions are based on the profit’s expected value, which, 
denoting C the total number of countries, is given by: 
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Potential entrants are indifferent to taking a draw when this expectation just equals the cost of 
developing a new variety,  wo FI, so the free entry conditions are: 
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Using the cutoff conditions: 
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2.3 Employment Conditions  
 
Let mo be the equilibrium mass of firms that draw input-output coefficients in country o.5 The 
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Using the cutoff conditions, this expression simplifies to 1
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countries that country o exports to and the labor used in the innovation cost, the total labor 
demand is: 
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2.4 National Budget Constraints 
 
Finally, the national budget constraint in country o is given by 
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where Lo is the size of the labor force.   
 
To solve the model, note that there are C2 aod’s and C m’s, Bd’s and wd’s to be determined.  
Correspondingly, there are C2 cutoff conditions, C free entry conditions, C national budget 
constraints and C employment conditions. However, as emphasized by Baldwin and Harrigan 
(2010), wages enter the cutoff and free entry conditions with different non-integer powers and 
there is no analytical solution to the system.   
 
Since one of this paper’s main goals is to highlight the inadequacy of the assumption of an 
outside sector, it is useful to point this assumption’s empirical implications and compare them 
with the actual empirical findings. An outside sector can be easily introduced in the model by 
changing the utility function to , where  Hj represents country j’s consumption of 
an homogenous good and Qj represents the aggregate consumption of the differentiated goods. 
Assuming that all nations are similar enough in size and that the homogenous good is produced 
with constant returns to scale technology and is costly traded, this outside good is produced in all 
countries and wages in all countries are equalized. The outside good can be chosen as the 
numeraire and its units such as its price equals wage. Thus, wages are equal to 1 and the cutoff 
and free entry conditions can be simplified, respectively, to  
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. By inspecting these last two equations, it is clear that the C2 aod’s and C 

Bd’s are determined by the C2 cutoff conditions and C free entry conditions only while income is 
fixed, equals to Lo. This simplified framework results in counterfactual implications. First, Bd’s 
and aod’s are unrelated to market size. As a result, the probability that a firm export to a country 
is does not depend on this market’s size.
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6 Second, an improvement in the overall productivity 
parameter γj does not affect country j’s income, what would tend to increase its demand for 
imports. Therefore, there is no Demand Effect. Note that if γj  ≥ γi then Gj(a) ≥ Gi(a). Thus, 
country j presents what Falvey et al (2006) define as a “better technology” (page 16). In a two 
country framework, the authors prove that improvements in country’s j technology increase its 
overall level of competition (smaller ajj) and reduce the probability that a firm in country i 
exports to country j (smaller aji), what is called here the Competition Effect. However, it is 
argued here that an improvement in country’s j technology also tends to increase its overall 
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income and the probability a foreign firm exports to that country. The next section presents 
simulations that illustrate this point.  
 
3. Numerical Solutions 
 
Using the chosen parameterization, numerical solutions can be used to show that, in the case of 
an increment in the productivity parameter, the Demand Effect may offset the Competition 
Effect. To match the empirical analysis, we include 3 countries, the developed North, the 
undeveloped South, and Brazil, the middle-income country. The focus is on how Brazilian firms 
choose their markets.  The results are presented in Table 1. 
 
In the first three columns, an outside sector is assumed and total income (equal total expenditure) 
is always equal to the size of the labor force. As a higher productivity parameter is assigned to 
the North and a lower to the South (columns 1, 2 and 3), the cutoff value of the input output 
coefficients of firms that supply to the North decreases in all countries ( , , ), as the 
toughness of competition increases, while the opposite happens when the country of destination 
is the South ( , , ).  In particular, only the most productive Brazilian firms self-select to 
supply in the North while less productive Brazilian firms are also able to survive competition in 
the South.   

BNa NNa SNa

BSa NSa SSa

 
However, when on outside sector is not assumed, the results in this simulation are quite 
contrasting. As the productivity parameter changes (columns 4, 5 and 6),  and actually 
increase while decreases but not quite as much as with an outside sector. If the latter used as 
an overall measure of toughness of competition (Mayer et al, 2010), although competition gets 
fiercer in the North, more Brazilian firms survive in this market.  This fact is reflecting the 
increment in income per-capita in the North caused by the increase in the productivity parameter. 
Symmetrically the opposite happens in the South.  

BNa SNa

NNa

 
Although improving the productivity distribution does increase the level of competition 
(Competition Effect), the effect on income (Demand Effect) outweighs the former in this 
example. Given the lack of an overall analytical solution, the signs and magnitudes of these 
effects becomes an empirical question.  
 
4. Empirical Results 
 
4.1 Data Sources and Productivity Measures 
 
The data comes from different sources. SECEX (Brazilian International Trade Office) provides 
an exhaustive dataset regarding Brazilian exporter firms. Specifically, 1) for each year in the 
period considered (2002 – 2006), the data includes a list of all exporter firms from all industries 
and economic sectors; and 2) for each exporter firm, there is distinct record for each country of 
destination. Thus, exporters are discriminated by year and export markets.7 On the other hand, 
the data above does not contain other firm characteristics. Therefore, using the CNPJ (Brazilian 
firms’ identification number), this dataset is merged to a sample of balance sheets and income 
statements collected by Gazeta Mercantil.8 Among the variables included are operational 
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revenue, profits, operational costs and total assets. Because the data from SECEX is the 
population of exporters, each firm in this sample can be classified as non-exporters or exporters. 
In the last case, the export markets can also be inferred. The dataset contains 14466 observations 
covering the period 2002 – 2006.9 Table A1a in Appendix 1 contains the definition of the firm-
level variables, their descriptive statistics and their sources. Table A1b describe the sectors of the 
economy included in the analysis and their respective percentage of exporters.   
 
The World Development Indicators database contains variables related to potential export 
markets’ characteristics such as income, per capita income, primary, secondary and tertiary 
school net enrollment ratios, R&D expenditure (percentage of GDP) and the percentage of high-
tech exports over manufacture exports.10 Distance from Brazil and a dummy equals to one if a 
country shares a common border with Brazil are obtained from the Centre D’Etudes Prospectives 
Et D’Informations Internacionales (CEPII).11 Table A1c in Appendix 1contains the country-level 
variables definitions, descriptive statistics and sources.  
 
An essential variable in the present analysis is the firms’ level of productivity. However, this 
variable is not observed and estimate it is always a challenge since it is 1) unobserved, 2) serially 
correlated and 3) correlated with inputs, specially the variable ones such as labor (Olley and 
Pakes, 1996).12 Besides, although Brazilian income statements clearly specify each firm’s capital 
level, they do not include information on labor expenses.13  
 
On the other hand, a common feature in virtually all heterogenous-firms trade models (including 
the current one) is that firms’ productivity levels are defined as inversely proportional to variable 
costs (Melitz, 2003; Bernard et al, 2004; Yeaple, 200; Falvey et al, 2005;  Demidova, 2008; 
Mayer et al, 2010; and Baldwin and Harrigan, 2010, among others). The correlation between 
estimated levels of productivity and costs is also confirmed empirically, including in the 
Brazilian case.14 In Brazilian firms’ income statements, extracting operational costs is 
straightforward and cost ratio (operational costs divided by gross revenue) is used here to proxy 
productivity. Nevertheless, costs, revenue and the probability of export are simultaneously 
determined: larger firms may incur larger costs and revenue since they serve more markets. 
Using cost ratio lessens this problem since it accounts for revenue. In addition, this variable is 
proxied by its lagged value.  
 
The following table helps to justify the main argument of this paper.  The average income per 
capita across all countries each firm exports to was calculated and the firms were ordered and 
grouped according to the percentiles of this average (non-exporters were kept in a separate 
group). The average distance between Brazil and each firm’s export market was also computed. 
Then the means of balance sheet variables across firms inside each group were obtained. The 
results are presented in Table 2. As predicted in the literature, non-exporter firms are less 
productive (in the sense of larger cost ratio),  present smaller gross revenue and are less 
profitable than exporter firms, where profit ratio is defined by profits divided by total assets. 
However, among exporters, the assumption of an outside sector implies that only the more 
productive firms export to the most productive and most distant countries (Demidova, 2008, and 
Falvey, Greenaway, and Yu, 2006). Both factors are contradicted by the data. The most 
productive and more profitable firms are those that in average export to countries whose income 
per capita is below the median. This is true even though higher income per capita countries 
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present higher trade costs, proxied here by distance. However, other trade cost variables and 
countries’ productivity proxies must be considered.  The multivariate analysis results are 
presented next.  

 
4.2 Empirical Results 
 
Choosing the proper specification to test the proposed model is a hard task. The model is non-
linear and lacks an analytical solution. Besides, income related variables, included in the right-
hand side of the estimated equations are not completely exogenous, although, following Baldwin 
and Harrigan (2010), those are included regardless.  
 
The goal is to estimate the probability that a firm exports to a given country. Thus, the dataset is 
rearranged such as each firm (exporter or not) has an entry for each potential market of 
destination, that is, for each country. If a firm, in a given year, exports to a certain country, a 
created dependent variable is set equal to one.  Otherwise, the dependent variable is equal to 
zero.  
 
According to the proposed model, a firm exports to a specific market if its productivity level 
reaches the respective cutoff value (see equation 1). Therefore, the smaller the firm’s cost ratio, 
the larger the probability it exports to that country.  Note that trade costs are also determinants of 
the cutoff values. They are proxied by distance, expected to reduce the probability a firm exports 
to the respective market, and by trade agreements and a dummy for common border, which are 
expected to increase this probability. A list of countries that engaged in common markets with 
Brazil (2002-2006) is presented in appendix 2. 
 
One of the main points of interest is an export market’s overall level of productivity and its two 
distinct effects on the probability of a firm export to that market, the Competition Effect and the 
Demand Effect. Different variables were used to proxy the Competition Effect: income per 
capita (Model 1), primary (Model 2), secondary (Model 3) and tertiary (Model 4) education 
enrollment rate (net), research and development expenses as a percentage of GDP (R&D, Model 
5), and percentage of manufacture exports that are considered technologically intensive (Model 
6). If the assumption of an outside market is assumed, the probability that a Brazilian firm 
exports to a country is unaffected by this country’s income. Thus, in all models version “A”, no 
variable was included to proxy the Demand Effect.15  However, without this assumption, income 
also depends on all other variables, including the productivity distribution of a country. Thus, in 
all models version “B”, GNI is used to capture the demand effect (Baldwin and Harrigan, 2010). 
The higher the income, the higher the demand and, therefore, the higher the probability a firm 
exports to that market.    
 
The results are presented in Table 3 and refer to the variables’ marginal effects (computed in the 
averages). All coefficients are obtained assuming logit probability models. Income, income per 
capita and distance are in logarithmic form.  Dummies for different years are included in all 
specifications. Since the number of periods is small (2002 – 2006) but the number of cross-
section units is significantly large (every possible firm and export market combination), the data 
is assumed stationary but the Huber/White/sandwich estimator of variance is used given the 
possibility of heteroscedasticy and unmeasured heterogeneity.  
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In all models version “A”, the coefficients of the different proxies representing the competition 
effect (income per capita, primary, secondary and tertiary education enrollment rates, research 
and development expenses as a percentage of GDP, and percentage of exports that are 
considered technologically intensive) are positive and significant, indicating that higher levels of 
competition increase the probability a Brazilian firm exports to that country. The opposite is 
implied by the assumption of an outside sector.   Thus, the possibility that the overall level of 
productivity impacts the demand cannot be ignored. When income is used to proxy the demand 
effect (all models version B), the sign of its coefficient is positive and significant. Besides, the 
sign of the coefficient of competition effect is negative and significant except when it is being 
proxied by primary education and percentage of manufacture exports that are considered 
technologically intensive. Thus, after controlling for the demand effect, the overall level of 
competition in a market seems to lessen the ability of a Brazilian firm to export to that market in 
most specifications. However, depending on how the overall level of productivity is measured, 
its improvement may actually attract more exports, even after controlling for the income level 
(see simulation results in Table 2). Note also that, according to the BIC and AIC criteria, to the 
adjusted R squared and to the log likelihood values, versions “B” of every model better explain 
the data, providing evidence against the assumption of an outside sector.  
 
In all specifications, cost ratio has negative and significant coefficient. This is expected given 
that this variable is inversely proportional to firm level productivity. The variables proxing trade 
costs, distance and the dummies for trade agreement, are significant and have the expected sign. 
However, the dummy for common border has either negative and significant or positive but not 
significant coefficient, depending on the model. This result is counterintuitive. It may be 
explained by the fact that most trade agreements Brazil is engaged in are with close neighbors 
and distance is also controlled for in the estimations. Thus, after controlling for distance, a 
common border does not seem to add to the likelihood of exports.  
 
Models 3B and 5B present the better goodness of fit according to AIC and BIC criteria and to the 
log likelihood values. That is expected since secondary education is a variable frequently used in 
the literature and R&D is an intuitive proxy for competition. Focusing on the latter, more 
robustness checks are presented in Table 4. 
 
In the first column, interactions between the Income Effect and a dummy equals to one if the 
export market is a high-income country16 and between the Competition Effect and the same 
dummy are included.17 Both the Demand Effect and the Competition Effect are still significant 
but present lesser magnitude in high-income markets (negative and positive interactions’ 
marginal values, respectively). However, when the models are estimated separately for high-
income countries (column 2) and no high-income countries (column 3), the income effect has 
larger magnitude when the export market is high-income (larger income marginal values). These 
results seem contradictory and reflect the fact that the other variables’ coefficients also change 
when the sample of export markets is divided. However, even when other proxies of productivity 
are used, the income coefficient is always positive whether the market of destination is a high-
income country or not. In addition, when all markets are included in the estimation, the 
magnitude of the interaction’s coefficient is never larger than the income’s coefficient. Thus, a 
positive Demand Effect is present in all estimations.18 In column 4, a dummy variable for 
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previous exporter (any previous year, any market of destination) and the lag of the log of total 
assets are included in the estimation. The purpose of the dummy is to control for the fact that 
previous exporters may benefit from experience and technology spillovers and improve their 
productivity. This endogeneity of the productivity variable is not assumed in Melitz (2003) or 
Baldwin and Harrigan (2010). Besides, while almost all empirical papers in this field confirm 
self-selection (firms that are more productive self-select to the external market), the evidence of 
technology spillovers seems to be country and period specific.19 The lag of the log of total assets 
is included despite that this variable is not directly considered in the current model.20 These 
variable’s coefficient are positive and significant and, comparing to the first column, their 
introduction increases the goodness of fit according to all criterions considered (BIC, AIC 
adjusted R squared and to the log likelihood value). In any case, the results concerning the main 
variables of interest’s coefficients (Demand and Competition Effects) are qualitatively the same.  
 
Therefore, in all specifications, the effects the countries’ overall level of productivity on their 
demand cannot be ignored and the hypothesis of an outside sector is not empirically confirmed. 
Regardless of the choice of proxy for competition, only when income is controlled for 
competition seems to restrain Brazilian exports. This result is robust when interactions are 
included, when the model is estimated separately for high-income countries and low medium-
income countries, and when a dummy for previous exporter and the size of the firm are included 
in the estimations.  
 
5. Summary and Conclusions 
 
Since the advent of heterogeneous-firm trade models and the availability of firm-level data, it is 
known that firms inside each country differ in their technology levels. Besides, there is no reason 
to assume that different countries present the same overall level of technology and productivity, 
i.e., the same exogenous productivity distribution. However, when extending heterogeneous-firm 
trade models to allow country-specific productivity distributions, authors must rely on the 
assumption of an outside sector to obtain an analytical solution.  
 
This paper provides evidence of the inadequacy of this assumption. Specifically, this assumption 
implies that only the most efficient firms will export to the markets with overall better 
productivity distributions. The reason is that, when an outside sector is assumed, income is fixed 
and the probability a firm exports to a market is independent of this country’s income and market 
size.  Thus, a better productivity distribution implies a tougher level of competition, what is 
called here the “Competition Effect”. 
 
However, using empirical data from Brazil, a middle-income country that exports to markets 
more and less developed than itself, the opposite is verified. Firms that export to the most 
developed countries present larger cost ratios and smaller profits even though, given Brazil’s 
geographic position, the most developed countries are further away. The proposed explanation is 
that, when an outside sector is not assumed, better productivity distributions result in higher per 
capita income and demand, attracting export from less efficient Brazilian firms. This is called 
here the Demand Effect.  
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Since the model cannot be analytically solved without the assumption of an outside sector, 
simulations and empirical investigations are used to explore how changes in the overall 
productivity distribution of a country affect the profile of Brazilian firms that export to that 
market. A simple parameterization of the asymmetric version of Melitz (2003) model is proposed 
and used to perform simulations. When the outside sector is assumed, the results follow what 
Falvey et al (2006)  proved to be true in the analytical solution of a two-country framework: if 
the technology distribution of an export market improves, the level of competition increases and 
only the most productive firms continue to export to that market. However, when an outside 
market is not assumed, improving the technology distribution decreases the average productivity 
of firms that export to that country. Thus, in this example, the Demand Effect overcomes the 
Competition Effect. 
 
In a multivariate analysis, when trade costs and firm-level productivity are controlled for but 
income is not, improving a country overall productivity actually increases the probability that a 
firm will export to that market. That contradicts the assumption of an outside sector. The fact that 
when income is included in the estimations its coefficient is always positive and significant also 
contradicts this assumption since it implies that the probability that a firm export to a country 
should not depend on its income. These results are robust to different specifications and proxies 
for overall level of country-productivity. Besides, depending on how country productivity is 
measured, its improvement increases the probability a firm will export to that country even when 
income, or the Demand Effect, is controlled for. Thus, simulations and empirical investigation 
indicate the inadequacy of the assumption of an outside sector. 
 
 
Endnotes 
 
* Dr. Simone Juhasz Silva, Assistant Professor, Murray State University, Murray, KY 42071; 
simone.silva@murraystate.edu; Phone: 312 972 3128. 
 
1. In heterogeneous-firm trade models, marginal costs and profits are directly determined by the 
productivity parameter (see Melitz, 2003, Bernard et al, 2003, and Yeaple, 2005, among others). 
2. See Mayer et al. (2010), Arkolakis and Muendlers (2010), Feenstra and Ma (2007), Iacovone 
and Javorick (2008). 
3. See Arkolakis and Muendler (2010) for other applications of this simplifying assumption. 
4. This functional form, adopted by Falvey et al (2006), implies that firms in more productive 
countries do not draw “a’s” in the upper tail of less productive countries’ distributions. A more 
elegant way to compare distributions across countries is to use the concept of stochastic 
dominance (Falvey et al, 2006, Demidova, 2008), since, for instance, increasing mean 
productivity by adding some very productive firms is not the same as assuming a homothetic 
change along the whole distribution. Note, however, that only the expected value matters when 
firms decide to enter a market (Falvey et al, 2006). 
5. The equilibrium mass of firms in country o that supply to country d is G a . ( )o od om
6.  See Baldwin (2010) for a discussion. 
7.  For more information, see http://www.desenvolvimento.gov.br. 
8.  For more information, see http://www.investnews.com.br. 
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9. Some balance sheets contain more information than others. Therefore, I am not able to use 
every balance sheet in every regression. This number includes only the firms that belong to a 
specific industry (the variable “sector” is available).  
10.  For more information, see http://data.worldbank.org/indicator. 
11. For more information, see http://www.cepii.fr/anglaisgraph/bdd/distances.htm. 
12. See also Levinsohn, J. and A. Petrim (2003). 
13. IBGE (Brazilian Institute of Geography and Statistics, http://www.ibge.gov.br)provides 
average wages discriminated by industry, state and year. This variable has the advantage of being 
uncorrelated with the residuals and control for the fact that wages in Brazil vary significantly 
across industries. However, since firm-level labor expenses is not available and given the 
mentioned difficulties, this strategy is not perused in this paper. 
14. For an exhausting empirical literature heterogeneous-firms trade models, see Wagner (2007). 
For results concerning the Brazilian case, see Castilho, M (2002), De Negri and Freitas (2004) 
and Arbache, De Negri (2003) and De Negri (2002). 
15. When an outside market is assumed, the per-firm demand is also unrelated to market size 
(see end of section 2). For completeness, all models version A were re-estimated with the 
inclusion of the variable size of the population. All qualitative results regarding the other 
variables are the same (sign and significance level) when compared to version A. 
16. According to this classification, proposed by the World Bank, country is classified as high-
income if its per capita income reaches a cutoff value determined by this organization yearly (see 
http://data.worldbank.org/about/country-classifications for more details). 
17. The introduction of the second interaction (R&D and dummy for high-income countries) may 
be introducing multicolinearity. The tolerance values of these variables are, respectively, 0.0534 
and 0.0389. No other case of multicolinearity was detected throughout this paper (all tolerance 
values were larger than 0.1).   
18. Results not reported. The coefficients of the interactions change sign according to the choice 
of the proxy for competition. However, even when they are negative, their magnitudes are never 
large enough to offset the positive coefficients of income. 
19. See endnote 13 and Martincus and Caballo (2008). 
20. In heterogeneous-firm trade models the size of the firm (revenue) is proportional to the firm’s 
productivity level. Thus, in theory, the cost ratio should control for the size of the firm. However, 
empirical literature, including those where Brazilian data is the case study, finds that exporter 
firms are larger than non-exporters (see footnote 6). Thus, this variable is included here for 
completeness. 
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Table 1: Some Numerical Solutions 
 
  Outside Sector Outside Sector Outside Sector No Outside Sector No Outside Sector No Outside Sector 

  
γB=1, γN=1, 

γS=1 
γB=1, γN=1.2, 

γS=0.8 
γB=1, γN=1.5, 

γS=0.5 
γB=1, γN=1, 

γS=1 
γB=1, γN=1.2, 

γS=0.8 
γB=1, γN=1.5, 

γS=0.5 
              
EB 10000 10000 10000 10000 10000 10000 
EN 10000 10000 10000 10000 10510.100 11171.172 
ES 10000 10000 10000 10000 9409.890 8279.868 
PB

1-σ 612.372 621.059 694.365 612.372 612.054 610.164 
PN

1-σ 612.372 766.131 1837.120 612.372 632.727 657.125 
PS

1-σ 612.372 504.695 367.423 612.372 587.769 538.295 
BB 16.330 16.102 14.402 16.330 16.338 16.389 
BN 16.330 13.053 5.443 16.330 16.611 17.000 
BS 16.330 19.814 27.217 16.330 16.010 15.382 
aBB 0.816 0.805 0.720 0.816 0.817 0.819 
aBN 0.408 0.326 0.136 0.408 0.415 0.425 
aBS 0.408 0.495 0.680 0.408 0.400 0.385 
aNB 0.408 0.403 0.360 0.408 0.370 0.328 
aNN 0.816 0.653 0.272 0.816 0.752 0.681 
aNS 0.408 0.495 0.680 0.408 0.362 0.308 
aSB 0.408 0.403 0.360 0.408 0.461 0.598 
aSN 0.408 0.326 0.136 0.408 0.469 0.620 
aSS 0.816 0.991 1.361 0.816 0.904 1.122 
Income Per Capita B 1.000 1.000 1.000 1.000 1.000 1.000 
Income Per Capita N 1.000 1.000 1.000 1.000 1.051 1.117 
Income Per Capita S 1.000 1.000 1.000 1.000 0.941 0.828 
w

B 1.000 1.000 1.000 1.000 1.000 1.000 
w

N 1.000 1.000 1.000 1.000 1.051 1.117 
w

S 1.000 1.000 1.000 1.000 0.941 0.828 
              

Notes:  The following parameters were arbitrarily chosen: φij = 1 if i equals j, φij = 0.5 if i different from j, LB = LN = LS = 10000, F = 5, k = 2, σ=2. The Brazilian wage is the numeraire.  
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Table 2: Descriptive Statistics by Market of Destination’s Income Per Capita 
 

Average Income Per Capita - 
Percentile 

Average 
Cost 
Ratio 

Average 
Gross 

Revenue 

Average 
Cost 

Average 
Profit 
Ratio 

Average 
Distance Total 

Non Exporter 0.648 55354948 36278250 0.002  9565 
Percentile: 1 - 25 0.598 81347960 50163529 0.033 3930.576 1187 
Percentile: 25 - 50 0.600 142824502 90408364 0.035 5843.250 1187 
Percentile: 50 - 75 0.636 196101431 118934181 0.030 7876.102 1187 
Percentile: 75 - 100 0.664 144050696 94310167 0.033 9171.855 1188 
       
Total 0.640 85449802 55591067 0.013 6705.965 14314 
 Note: For each firm, the average income per capita across its export markets is computed (along with the average distance). Firms are 
sorted according to the average income per capita and grouped by percentiles. The average of balance sheet variables is computed across 
the firms inside each group. Non-exporters are in a separate group.  
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Table 3: Logit Estimation Results (Marginal Values) 
 

 Model 
1A 

Model 
1B 

Model 
2A 

Model 
2B 

Model 
3A 

Model 
3B 

Model 
4A 

Model 
4B 

Model 
5A 

Model 
5B 

Model 
6A 

Model 
6B 

              

  coef/p-
value 

coef/p-
value 

coef/p-
value 

coef/p-
value 

coef/p-
value 

coef/p-
value 

coef/p-
value 

coef/p-
value 

coef/p-
value 

coef/p-
value 

coef/p-
value 

coef/p-
value 

             
Log of Income  0.0047  0.0049  0.0054  0.0060  0.0084  0.0058 
   (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000) 
Log of Income Per 
Capita 0.0062 -0.0002           

  (0.000) (0.002)           
Primary   0.0009 0.0001         
    (0.000) (0.000)         
Secondary     0.0004 -4.07E-05       
      (0.000) (0.000)       
Tertiary       0.0004 -4.30E-05     
        (0.000) (0.000)     
R&D         0.0097 -0.0020   
          (0.000) (0.000)   
High Tech Exports           0.0005 0.0001 
            (0.000) (0.000) 
Trade Agreement 0.0439 0.0071 0.0312 0.0074 0.0641 0.0094 0.0585 0.0077 0.0555 0.0118 0.0653 0.0108 
  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Common Border -0.0003 -0.0002 0.0015 -0.0010 -0.0046 -0.0005 -0.0070 -0.0002 -0.0059 -0.0031 -0.0024 0.0001 
  (0.337) (0.395) (0.001) (0.004) (0.000) (0.217) (0.000) (0.515) (0.000) (0.000) (0.000) (0.731) 
Distance -0.0077 -0.0122 -0.0059 -0.0144 -0.0092 -0.0134 -0.0092 -0.0150 -0.0180 -0.0206 -0.0083 -0.0157 
  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Lag of Cost Ratio -0.0041 -0.0032 -0.0047 -0.0035 -0.0051 -0.0036 -0.0045 -0.0034 -0.0049 -0.0036 -0.0060 -0.0042 
  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
              
Number of 
observations 1,840,522 1,840,522 1,271,066 1,271,066 1,074,052 1,074,052 1,277,403 1,277,403 852,799 852,799 1,476,835 1,476,835 

Log Likelihood -168305 -158469 -127406 -117690 -111143 -102681 -129896 -122066 -108694 -101818 -160352 -147881 
AIC 336629 316958 254830 235401 222303 205382 259810 244153 217407 203655 320721 295782 
BIC 336741 317082 254938 235522 222410 205501 259918 244273 217512 203772 320831 295904 
Adjusted R2 0.111 0.163 0.080 0.150 0.089 0.158 0.094 0.149 0.071 0.130 0.076 0.148 
Notes: 1. All specifications include dummies for each year.  2. Marginal values computed at the averages reported.  
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Table 4:  Logit Estimation Results (Marginal Values) 
 

 Interactions 
High-

Income 
Countries 

Low and 
Middle-
Income 

Countries 

Dummy for 
Previous 

Exporters 
and Size 

     

  coef/p-value coef/p-
value 

coef/p-
value 

coef/p-
value 

     
Log of Income 0.0086 0.0132 0.0071 0.002 
 (0.000) (0.000) (0.000) (0.000) 
Dummy for High-Income Countries * 
Log of Income -0.0001   -1.851E-05 

 
 (0.000)   (0.000) 
R&D -0.0068 -0.0037 -0.0073 -0.001 
 (0.000) (0.000) (0.000) (0.000) 
Dummy for High-Income Countries 
*R&D 0.0047   0.001 

 (0.000)   (0.000) 
Lag of Cost Ratio -0.0036 -0.0013 -0.0050 -0.001 
 (0.000) (0.000) (0.000) (0.000) 
Distance -0.0205 -0.0212 -0.0177 -0.004 
 (0.000) (0.000) (0.000) (0.000) 
Trade Agreement 0.0117  0.0037 0.002 
 (0.000)  (0.000) (0.000) 
Common Border -0.0037  -0.0042 -0.000 
 (0.000)  (0.000) (0.000) 
Dummy Variable for Previous Exporter    0.039 
    (0.000) 
Lag of Log of Total Assets    0.001 
    (0.000) 
     
Number of observations 852,799 325,182 527,617 686,647 
Log-Likelihood -101,778.69 -48,801.47 -52,836.86 -62,586.85 
AIC 203,581.371 97,618.941 105,693.717 125,201.709 
BIC 203,721.247 97,704.478 105,805.479 125,361.863 
Adjusted R2 0.130 0.079 0.168 0.354 
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Appendix 1 
 
 
Table A1a: Descriptive Statistics – Firm Level Data (Period: 2002 – 2006) 
 
Variable N Mean SD Min Max 
            
Costs 12889 5.59E+07 3.66E+08 325.73 1.90E+10 
Gross Revenue 13630 8.60E+07 5.71E+08 325.73 2.90E+10 
Cost Ratio 12869 0.64 0.35 0 9.49 
Profits 14126 5875719 8.41E+07 1.42E+09 6.16E+09 
Total Assets 14466 9.32E+07 6.92E+08 682.5938 4.59E+10 
Profit Ratio 14126 0.012904 0.372294 -16.4456 3.146774 
Dummy for Exporters 14466 0.34 0.47 0 1 
Number of Export Markets 14466 3.36 8.33 0 101 
Number of High-Income Export Markets 14466 1.19 3.2 0 33 
Number of Medium and Low-Income Export 
Markets 14466 2.17 5.58 0 69 
            
Note: Dummy for exporters equals to 1 if firm is an exporter. Its mean represents the proportion of exporters. Sources: SECEX 
(http://www.desenvolvimento.gov.br) and Gazeta Mercantil (see http://www.investnews.com.br). An export market is classified as high-
income if its per capita income reaches a cutoff value determined by this organization yearly. Source: World Bank (see 
http://data.worldbank.org/about/country-classifications for more details). 

 



                                       Silva, International Journal of Applied Economics, 8(2), September 2011, 63-85   
 

83

 
Table A1b: Proportion of Exporters by Sector (Period: 2002 – 2006) 
 
Sector N Mean SD 
    
Apparel and Apparel Accessories Manufacturing 152 0.5132 0.5015 
Automobile, Truck and Bus Manufacturing 15 0.9333 0.2582 
Coffee Manufacturing 69 0.4058 0.4946 
Construction 3148 0.0073 0.0852 
Electrical Products Manufacturing 157 0.7006 0.4594 
Electronic Products Manufacturing 371 0.6388 0.481 
Farming and Agriculture 1678 0.1293 0.3357 
Fluid Milk and Dairy Product Manufacturing 69 0.2609 0.4423 
Food Manufacturing 934 0.3383 0.4734 
Iron and Steel Production and Processing 1168 0.5402 0.4986 
Leather and Footwear Manufacturing 240 0.7167 0.4516 
Machinery, Equipment  and Tractor Manufacturing 705 0.6454 0.4787 
Mining 358 0.2654 0.4421 
Miscellaneous Other Products Manufacturing 52 0.5385 0.5034 
Nonferrous Metals Production and Processing 36 0.75 0.4392 
Nonmetallic Minerals Mining 573 0.4206 0.4941 
Oilseed Milling 120 0.3917 0.4902 
Other Transportation Equipment, Motor Vehicle Engine and Parts 464 0.625 0.4846 
Petrochemical  and Chemical Manufacturing 957 0.4817 0.4999 
Petroleum and Gas Extraction 281 0.1495 0.3572 
Pharmaceutical Manufacturing 271 0.5387 0.4994 
Plastic Manufacturing 411 0.4939 0.5006 
Pulp and Paper Production 384 0.4583 0.4989 
Rubber Product Manufacturing 42 0.4286 0.5009 
Sugar Manufacturing 667 0.2954 0.4565 
Textiles Manufacturing 754 0.5013 0.5003 
Wood Sawing and Wood Products Manufacturing 390 0.6487 0.478 
    
Total 14466 0.3388 0.4733 
Note: Summary statistics of the variable dummy for exporters by sector. Dummy for exporters equals to 1 if firm is an exporter. Its 
mean represents the proportion of exporters.  Sources: SECEX (http://www.desenvolvimento.gov.br) and Gazeta Mercantil (see 
http://www.investnews.com.br). 
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Table A1c: Descriptive Statistics – Country Level Data (Period: 2002 – 2006) 
 
Year N Mean SD Min Max 
            
GNI 863 2.26E+11 1.02E+12 9.16E+07 1.34E+13 
Income Per Capita 863 7544.13 12008.81 90 70330 
Dummy for Trade Agreement 863 0.06 0.24 0 1 
Dummy for Common Border 863 0.05 0.22 0 1 
Primary 590 87.18 14.12 29.55 100 
Secondary 509 65.12 26.43 4.06 99.85 
Tertiary 592 30.99 25.68 0 94.89 
R&D 404 0.95 0.98 0.01 4.75 
High-Tech Exports 693 10.27 13.17 0 74.14 
Dummy for High-Income Countries 863 0.21 0.4 0 1 
            
  Note: Dummy for trade agreement equals to 1 if country has a trade agreement with Brazil. Source: SECEX 
(http://www.desenvolvimento.gov.br). Dummy for Common Border is equal to 1 if country shares a common border with 
Brazil. Source: Centre D’Etudes Prospectives Et D’Informations Internacionales (CEPII, 
http://www.cepii.fr/anglaisgraph/bdd/distances.htm). Primary is the county’s net enrolment rate of primary education. 
Secondary and Tertiary are defined similarly. Net enrollment ratio is the ratio of children of official school age based on the 
International Standard Classification of Education 1997 who are enrolled in school to the population of the corresponding 
official school age. R&D is the percentage of the GDP that is spent in research and development. High-Tech Exports is the 
proportion of manufactured exports that presents a high technological content such as in aerospace, computers, 
pharmaceuticals, scientific instruments, and electrical machinery. Source: Work Bank (Development Indicators, 
http://data.worldbank.org/indicator). Dummy for High-Income Countries is equal to 1 if a country is classified by the World 
Bank as a high-income country. A country is classified as high-income if its per capita income reaches a cutoff value 
determined by this organization yearly. Source: World Bank (see http://data.worldbank.org/about/country-classifications for 
more details).  
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Appendix 2 
 
Table A2: Countries that have trade agreements with Brazil 
 
Multilateral Trade 
Agreements 

Starting Year Participants 

    
MERCOSUR 1985 Argentina, Paraguay, Uruguay 
    
ALADI 1980 Argentina, Paraguay, Uruguay, Bolivia, Equator, Chile, 

Colombia, Peru, Venezuela, Cuba, Mexico. 

    
Bilateral Trade 
Agreements 

Starting Year Participants 

    
  1991 Argentina 
  2001 Guyana 
  2002 Mexico 
  2007 Suriname 
  2007 Uruguay 
    
Trade Agreements 
between MERCOSUR and 
another country  

Starting Year Participants 

    
  1996 Chile 
  1996 Bolivia 
  2003 Mexico 
  2005 Peru 
  2005 Colombia 
  2005 Equator 
  2005 Venezuela 
  2007 Cuba 
    
Source: SECEX (http://www.desenvolvimento.gov.br) 
 
 

 


