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Abstract
The existing empirical literature on export promotion policies is almost exclusively 
focused on their effects for domestic exporters. This paper contributes to this research 
by empirically examining the effects of export incentives for third-country exports. 
Using novel CEPR Global Trade Alert data, the study investigates the impact of Bra-
zilian, Indian and Chinese export incentives on exports of OECD and emerging coun-
tries. The findings confirm the existence of negative third-country effects of export 
incentives and demonstrate that these effects are expectedly larger for foreign export-
ers who exhibit higher similarity in geography of export with subsidized exporters. 
These results further point to the importance of destination diversification in export 
strategies. Following strategic trade theory, the study further examines the moderat-
ing effect of industries` proclivity to imperfect competition for third-country effects of 
export incentives. Whereas Chinese export incentives, as predicted by strategic trade 
theory, cause largest negative effects in industries with higher proclivity to imperfect 
competition, Brazilian and Indian export incentives, contrarily, cause larger negative 
third-country effects in industries with lower proclivity to imperfect competition.

Keywords  Export incentives · Third-country effects · Similarity in geography of 
export destinations · Market concentration · Proclivity to imperfect competition

JEL Classification  F13 · F14 · H2 · O10

1  Introduction

A growing body of work highlights the importance of geo-economic competition in 
contemporary world (see, e.g., O’Loughlin and Anselin 1996; Smith 2002; Carmody 
and Owusu 2007; Lee et al. 2018). Increased competition for trade shares prompt 
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countries to utilize economic tools of geo-economic competition such as formation 
of trade blocks, trade agreements and often concealed subsidization of exports to 
achieve strategic goals (Luttwak 1990; O’Loughlin and Anselin 1996). Though there 
is ample empirical research on trade blocks and trade agreements and their effects 
for both participating and third/untargeted countries (see, e.g., Dunford and Smith 
2000; Baier and Bergstrand 2007; Limão 2007; Conconi et al. 2018; Rodrik 2018; 
Camagni et al. 2020; Jung 2022), the empirical literature on export promotion/sub-
sidization is more limited and almost exclusively focused on the effects of export 
promotion policies for domestic producers (see, e.g., Bohman et  al. 1991; Tanaka 
1991; Arslan and Van Wijnbergen 1993; Kikuchi 1998; Chen et al. 2006; Desai and 
Hines 2008; Zia 2008; Girma et al. 2009; Tong et al. 2019). However, a major pol-
icy question concerns the role of export promotion policies in geo-economic rivalry 
(see, e.g., Hirono 2019; Hoekman and Nelson 2020). Though it is widely accepted 
that export promotion policies hurt rival foreign exporters, the supporting empirical 
evidence is lacking. To the best of our knowledge, this study provides one of the 
first large-scale conventional empirical evidence on the export incentives` effects for 
third countries`/rival exporters.

There is a good number of theoretical studies that show that under certain condi-
tions export promotion policies can benefit home countries` exporters though hurting 
third countries` exporters. In their seminal paper Brander and Spencer (1985) present 
the strategic trade analysis based on imperfect competition (particularly oligopoly) 
to explain why export subsidies might be attractive policies from a domestic point of 
view. They come to a general conclusion that in markets with imperfect competition 
export subsidies can benefit implemented countries and harm affected (rival) foreign 
countries because they help subsidized domestic firms to capture market shares of 
foreign rival firms in international markets. Though Brander-Spencer analysis was 
criticized for being sensitive to various assumptions (see Krugman (1986) for further 
discussion), the general intuition of the model is widely accepted and was further 
developed in a number of studies including Eaton and Grossman (1986, 1988) and 
others reviewed in Brander (1995) and Spencer and Brander (2008).

At present, direct and indirect export incentives are widespread in the world 
economy. Indeed, even though WTO prohibits most subsidies directly linked to the 
volume of exports (WTO Agreement on Subsidies and Countervailing Measures 
that entered into force in 1995; exception is made for low-income countries), many 
countries, including middle- and high-income, continue to use export subsidy type 
incentives as important part of their trade policy (see, for example, Etro (2011) for 
relevant discussion). According to the Global Trade Alert database, in the period 
from November 2008 to December 2019, the total number of new export incentives 
(harmful for third countries) implemented in the World has equaled to 2410.

This study utilizes the novel Global Trade Alert (GTA) database, a recent CEPR initia-
tive that provides the most comprehensive coverage of all types of trade-discriminatory 
and trade liberalizing measures according to International Monetary Fund note in 2016, 
to empirically test the effects of export incentives implemented in Brazil, India and China 
(BIC) in 2009–2018 for exports (disaggregated at six-digit industry level) of OECD and 
large emerging economies (the list of countries is presented in Appendix A). To count for 
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endogeneity of export incentives, we use the plausibly exogenous instruments` framework 
(developed by Conley et al. 2012) for estimations.

BIC as source countries of export incentives are very suitable for this project, 
particularly, due to their rather aggressive export promotion policies in recent years 
and significant role in the world trade. In Global Trade Alert (GTA) report of CEPR 
authored by Evenett and Fritz (2015), it has been shown that since the Global Cri-
sis began three of the BRICS2—Brazil, India, and China (BIC)—have introduced a 
large number of additional incentives to inflate exports. Evenett and Fritz (2015, p. 
7) note that: “These incentives harm the interests of trading partners that compete 
in the same markets abroad, boosting the market shares of goods shipped by these 
three BRICS”. Using detailed product and bilateral trade data, Evenett and Fritz fur-
ther show that for some countries the percentage of exports harmed by BRICS (par-
ticularly BIC) export incentives can be significant.

The results demonstrate that negative effects of export incentives for rival coun-
tries` exporters tend to arise particularly in rival countries that exhibit high similar-
ity in geography of export destinations with a country-source of export incentives. 
Accordingly, the study adds to the debate on geographical diversification of export 
(the geographical extensive margin of trade) and its role in enhancing trade, par-
ticularly in developing countries (see, e.g., Shepherd 2010; Nicita and Rollo 2015; 
Xuefeng and Yaşar 2016). Indeed, previous studies suggest that growth at the geo-
graphical extensive margin is an important mechanism through which developing 
countries can become more integrated in the world trading system (see, e.g., Evenett 
and Venables 2002; Brenton and Newfarmer 2007; Shepherd 2010). According to 
our results and taken into consideration the construction of our index that measures 
similarity in geography of export destinations, countries that have higher geographi-
cal export diversification will tend to have lower similarity in geography of export 
destinations with their potential export rivals and, hence, will be more immune to 
their harmful export promotion policies.

Our study also yields insights on the moderating role of industries` proclivity to 
imperfect competition for third-country effects of export incentives. On one hand, 
according to strategic trade theory, the imperfect competition (particularly, oligopoly) 
itself, in contrast with perfect competition, is a condition for the third-country negative 
effects of export incentives. On the other hand, large oligopolistic firms can be more 
prepared to intensified competition in international markets compared to smaller firms 
of perfectly competitive industries. In our empirical test the strategic trade theory pre-
diction has been confirmed only for Chinese export incentives. Brazilian and Indian 
export incentives, contrarily, caused larger negative third-country effects in industries 
with lower proclivity to imperfect competition. The plausible explanation appears to 
lie in the differences in competitiveness between Chinese, on one hand, and Brazilian 
and Indian companies, on the other. On average, Chinese companies are significantly 
larger and more competitive compared to their Brazilian and Indian counterparts, and, 
hence, strategic export policy of China is more likely to be successful when consid-
ered against developed countries (that largely constitute our sample of third countries).

2  BRICS is an acronym for Brazil, Russia, India, China and South Africa.
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The paper is organized as follows. In the next section we briefly discuss Global 
Trade Alert data on BIC export incentives. Section 3 presents empirical framework 
while Sect. 4 delivers results. Finally, Sect. 5 offers conclusions.

2 � Export Incentives in Brazil, India, and China

In this section, we briefly overview the data on recent BIC`s export incentives used in 
empirical analysis of this study (their summary is also provided in Online Appendix). 
We should note that we focus on these three large emerging markets due to their excep-
tional role in global trade/export and the highest intensity of export promotion poli-
cies in the world economy in the studied period (see Evenett and Fritz 2015). The data 
comes from Global Trade Alert (GTA) database of CEPR. This database includes trade 
measures implemented from November 2008 to present. On Figs. 1, 2, 3 we visualize 
timing and sectoral coverage of BIC export incentives3 for the period of 2008 – 2018.

First, we can observe that Brazil and China have implemented significantly fewer 
export incentives than India (11 and 20 incentives in Brazil and China, respectively, 
versus 131 in India). This observation has several explanations. First, we can notice 
from the Figure and Online Appendix that India has implemented numerous small-
scale measures, which affect few sectors and countries (often one sector and/or one 
country) and are not long-lasting. On the other hand, though Brazil and China have 
implemented much fewer measures, most of them have rather large scale, i.e. affect 
multiple sectors and countries and last over long periods. Second, both Brazil and 
China are members of World Trade Organization (from 1995 and 2001, respec-
tively) and WTO prohibits most subsidies directly linked to the volume of exports 
(WTO Agreement on Subsidies and Countervailing Measures). On the other hand, 
India, though also a member of WTO from 1995, like other low-income countries, 
has been exempted from the WTO prohibition of export subsidies.

The other particularity is that most Chinese export incentives have been imple-
mented in the beginning of the studied period and all lasted until its end (all incen-
tives have “open ended” removal date). Due to global financial crisis, Chinese 
export started to decline in 2008. As China pursues export-led growth model, Chi-
nese government activated its export promotion policies in 2008–2009 to overcome 
negative consequences of the global crisis for export and did not roll them back.

By contrast, Brazilian government intensified its export promotion policies in 
2013–2015. In 2010, Brazilian GDP growth was 7.5%. By 2014, it has dropped to 
0.5%. One of the key drivers of this decline has been a decrease in Brazilian export. 
To revive Brazilian economy, its then-president and government have prepared a 
new export promotion plan (STRATFOR 2015).

Sectoral priorities of BIC export incentives are rather similar. Machinery, chemi-
cals and iron and steel products dominate export promotion policies in all three BIC. 
However, there are also some unique promoted sectors that to some extent reflect 

3  In this study, we include only those measures, which are implemented and almost certainly discriminate 
against foreign commercial interests (marked as “Red” in GTA database).
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comparative advantage of each BIC country. Finally, tax-based export incentives 
(versus export subsidies and other types of trade finance) dominate in all three coun-
tries (see Online Appendix for details).

3 � Data and Method

3.1 � Baseline Framework

To estimate third-country effects of BIC export incentives we utilize the following 
empirical specification:
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Fig. 1   Timing and sectoral coverage of Brazilian export incentives in 2008–2018. Source: GTA database. 
Note: Each square represents one export incentive. Starting and ending dates determine the square`s 
width. Sectoral coverage determines the height. The number of affected 3-digit industries was computed 
considering 43 affected countries in the study
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Fig. 2   Timing and sectoral coverage of Indian export incentives in 2008–2018. Source: GTA database. 
Note: Each square represents one export incentive. Starting and ending dates determine the square`s 
width. Sectoral coverage determines the height. The number of affected 3-digit industries was computed 
considering 43 affected countries in the study
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where  EXPcit is country c (1, …, 43) export in USD in six-digit industry i (HS6 
2007) in year t (2009, …, 2018). Countries c include 43 countries (OECD countries 
and emerging markets listed in Appendix A), which are major players in the global 
trade. Data on export comes from UN COMTRADE.

In the specification we include one explanatory variable, two moderating vari-
ables and their interaction terms of all levels. The explanatory variable, denoted by 
EIYcit , is the number of export incentives implemented in six-digit HS industry i4 in 
country Y (hereafter Y represents Brazil (BR), India (IN) or China (CH)) which have 
been in force in a year t (2009,…, 2018) and have affected country c. For example, 
if in Brazil three export incentives, which included industry i = 020,110 (meat; of 
bovine animals, carcasses and half-carcasses, fresh or chilled) as affected product 
and USA as affected country, were in force in the year of 2010, the observation of 
EIBRcit for t = 2010, i = 020,110 and c = USA equals to 3. If a measure was in force 
in a year t less than one year, we used the following formula: z/365(6) where z is 
the number of days the measure was in force in a year t. If in the above example, 
first measure was in force for 90 days in 2010, second – for 180 days and third – for 
330 days, then the respective observation would equal to 90/365 + 180/365 + 330/36
5 = 0.25 + 0.5 + 0.9 = 1.65 instead of 3. Data on export incentives comes from Global 
Trade Alert (GTA) database.5 Though the used indicator does not consider the 
magnitude of each incentive, this might be the best possible measure that allows to 

(1)

EXPcit = �0 + �1 EIYcit+�2 GESIYci + a3HHIi + a4EIYcit × GESIYci + a5EIYcit × HHIi

+ a6GESIYci × HHIi + a7EIYcit × GESIYci × HHIi +
∑

ct
ρct(C × T) + εcit
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Fig. 3   Timing and sectoral coverage of Chinese export incentives in 2008–2018. Source: GTA database. 
Note: Each square represents one export incentive. Starting and ending dates determine the square`s 
width. Sectoral coverage determines the height. The number of affected 3-digit industries was computed 
considering 43 affected countries in the study

4  Reported in HS6 2012 and converted into HS6 2007 using respective United Nations` conversion table.
5  The information on export incentives used in computations is presented in Online Appendix.



77

1 3

Third‑Country Effects Of Export Incentives﻿	

include multiple types of export incentives since in practical terms it does not seem 
possible to compute comparable magnitudes of export incentives of various types.

Next, we turn to the moderating variables. In the empirical settings of this study 
we consider multiple countries and industries. Theoretically, third-country nega-
tive effects of export incentives would primarily arise for those foreign exporters 
that directly compete with subsidized exporters in the same export markets. Though 
indirect negative third-country effects are also possible if the world prices change 
(particularly decrease) as a result of export policy in a large country, these indirect 
effects are expected to be less significant. Furthermore, counting for such indi-
rect effects is not straightforward and consequently could lead to complications in 
results` interpretation. Hence, in this study we count only for direct third-country 
effects. For this we need to introduce a measure that would reflect the extent at 
which exporters of implementing and affected countries present in the same foreign 
markets at refined industry level. We introduce the similarity index of geographical 
distribution of exports in six-digit HS industry i between implementing country Y 
and affected country c computed for cumulative exports in 2004–20086 and denoted 
by GESIYci  (Geographical Export Similarity Index) in Eq. (1). We compute similar-
ity indices for the lagged period to avoid possible endogeneity bias. In particular, 
implementation of export incentives in one country can push exporters in affected 
third countries to redirect their exports to alternative export destinations that are less 
accessible for exporters from the country-source of export incentive. This implies 
negative relationship between the measure of export incentives and respective simi-
larity index in the same year.

Export similarity index was developed by Finger and Kreinin (1979) and was 
initially intended to measure product/industrial similarity between exports of two 
countries to the same third country/the world. We transform this index to measure 
geographical similarity of exports of the same product/industry between two coun-
tries in the following way:

where:
Xb
Yi

 is the amount of export in six-digit HS industry i from country Y (Brazil, 
India or China) to country b (1, …, n) in 2004–2008 (as cumulative);

XYiw is the amount of export in six-digit HS industry i from country Y (Brazil, 
India or China) to the world in 2004–2008 (as cumulative);

Xb
ci
 is the amount of export in six-digit HS industry i from country c to country b 

(1, …, n) in 2004–2008 (as cumulative);
Xciw is the amount of export in six-digit HS industry i from country c to the world 

in 2004–2008 (as cumulative); where countries b are all countries (n number) in the 
world, for which relevant data is available.

(2)GESIYci =

[

∑

b
Min

(

Xb
Yi

XYiw

,
Xb
ci

Xciw

)]

6  Export data is reported in HS6 2002 and then converted into HS6 2007 using respective United Nations` 
conversion table.
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As original index, export destination-based similarity index ranges from 0 to 1 
where 0 reflects no similarity and 1 – full similarity. In Appendix B, we present 
descriptive statistics of GESIs for each affected country. In general, all three BIC 
exhibit higher similarity in geography of export destinations with their neighbors 
(i.e., countries located in the same geographical region), USA, Canada and selected 
European countries.

Since the theoretical intuition of this study is based on strategic trade policy the-
ory that refers to trade policy (particularly export subsidization) that affects the out-
come of strategic interactions between firms in an actual or potential international 
oligopoly (Spencer and Brander 2008), we could expect negative third-country 
effects of export incentives particularly in industries with higher proclivity to imper-
fect competition. To empirically test this, we introduce a second moderating variable 
that measures the proclivity to imperfect competition in an industry i. As a plausible 
proxy we utilize Herfindahl–Hirschman index (HHI) for 50 largest companies in US 
reported by US Census Bureau for the year 2007. Data for the index are organized 
and classified by the North American Industry Classification System (NAICS). We 
convert the data into HS classification (six-digit HS industries) using HS-NAICS 
concordance of Pierce and Schott (2012). We further perform time adjustment (not 
industry-specific; on annual basis) of the indices using the time dynamics of over-
all US HH Market concentration index in 2007–2017 reported by World Integrated 
Trade Solution (WITS). Though we use the US HHI as an approximation of the uni-
verse HHI, considering the leading position of the US in the world economy, it can 
be assumed that market concentration in US industries largely determine the respec-
tive industries` concentration trends in the world, at least in the developed countries 
and advanced emerging markets considered in this study.

Finally, we control for country by year fixed effects and use heteroskedastic-
ity-robust standard errors clustered at the country-industry-year level to deal with 
potential heteroskedasticity and serial correlation problems (see Bertrand et  al. 
2004). For estimation we utilize the Poisson Pseudo Maximum Likelihood (PPML) 
as is commonly recommended (see, e.g., Head and Mayer 2014; Larch and Yotov 
2016). PPML estimation is the most common method employed for structural grav-
ity models in the recent trade literature, as it is robust to heteroscedasticity, it can 
deal with zero trade, and it can incorporate the theoretical constructs of multilateral 
resistances discussed by Anderson and Wincoop (2003).

3.2 � Identification Strategy

The sensitive issue of the export incentives` variable is the concern of possible endoge-
neity of export policies. In particular, the timing of trade reform might have reflected 
BIC`s authorities` perceptions of domestic industries` potential to face foreign com-
petition. If policy makers implement export incentives based on sectoral trade perfor-
mance of domestic and foreign exporters, we could run into serious causality issues. 
Export incentives could, for example, be granted for sectors with the best performance 
of domestic exporters or for sectors where foreign competition is strong. The political 
strength of labor as well as business is also often cited as a determinant of domestic 
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trade policy (Topalova and Khandelwal 2011). Hence, it is important to verify that 
incentives were set independently of industries` expected exports, lobbying activities 
and particularly severity of foreign competition since our dependent variable represents 
foreign exports.

Accordingly, to improve the identification of the export incentives` variable, we 
utilize average duty rate in a respective BIC country in six-digit industry i in the dis-
tant past (the year of 1997; the data is available from 1996) as its instrument. Data 
comes from WTO Tariff download facility. It can be suggested that domestic (BIC) 
tariff policies in relatively distant past correlate with present domestic (BIC) export 
policies though not having significant relationship with present foreign export 
flows. Indeed, the dominant development strategy for many developing economies 
from the World War II until the 70 s-80 s was import-substitution. However, gradu-
ally countries started to substitute it by export promotion as the main trade strategy. 
Hence, it is plausible to assume that industrial patterns of these policies correlate.

The important issue is that in our baseline specification (1), the endogenous indica-
tor of export incentives interacts with two moderating variables, which we assume to be 
exogenous. Hence, the respective three interaction terms with the endogenous indicator 
of export incentives, two two-way ( EIYcit × GESIYci and EIYcit × HHIi ) and one three-
way ( EIYcit × GESIYci × HHIi ), also suffer from endogeneity problem. To address these 
multiple endogeneity issues, we follow the recommendation of Wooldridge (2010) and 
in the first stage of the instrumental variable estimation procedure utilize an average 
duty rate in a BIC country Y in six-digit HS industry i in the year of 1997, ADRYi,1997 , 
and its two-way and three-way interaction terms with two exogenous moderating vari-
ables, GESIYci and HHIi , as instruments for export incentives` variable EIYcit and its 
interaction terms with exogenous moderating variables:

where Endogenous variable =

EIYcit
EIYcit × GESIYci
EIYcit × HHIi

EIYcit × GESIYci × HHIi

.

It should be noted that in specification (3) we also include all the exogenous variables 
in the model, namely, two exogenous moderating variables and their interaction term, 
and country-by-year fixed effects as commonly recommended (Wooldridge 2010).

The validity of the instrumental variable estimation depends on two conditions. The 
first one is the relevance condition, i.e., that the instrumental variables are significantly 
correlated with the explanatory variable of interest. This can be confirmed by the signif-
icance of coefficients βn’s in Eq. (3). The second condition is the exclusion restriction, 
i.e., that the instrumental variable does not affect the outcome variable through chan-
nels other than the regressor of interest. This restriction needs further consideration.

There is a potential threat to the exclusion restriction of the average duty rate in dis-
tant past as an instrument for present trade policies in BIC. BIC import-substitution 

(3)

Endogenous variable = � + �1ADRYi,1997 + �2ADRYi,1997 × GESIYci + �3ADRYi,1997

× HHIi + �4ADRYi,1997 × GESIYci × HHIi + �1GESIYci

+ �2HHIi + �3GESIYci × HHIi +
∑

ct
ρct(C × T) + �cit
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policies in the past could affect trade policies and, consequently, export development 
of third countries in the past that in turn partially determines their export patterns 
at present. To respond to this concern, we consider the imperfect instrumental vari-
able literature that relaxes the exogeneity assumption of instrumental variables, par-
ticularly, the plausibly exogenous instruments` framework developed by Conley et al. 
(2012). If we generalize our instrumental variable equation, we get:

where �n′s captures the effects of instrumental variables on the dependent variable 
EXPcit through channels other than the explanatory variable EIYcit and its respective 
interactions with moderating variables. With estimated �n′s , we can identify the true 
value of an′s in the following equation:

where ẼXPcit
≡ EXP

cit
− (�1ADRY i,1997

+ �2ADRY i,1997
× GESI

Y
ci
+ �3ADRY i,1997

× HHI
i

+�4ADRY i,1997
× GESI

Y
ci
× HHI

i
).

To estimate �n′s , we follow the practice by Nunn and Wantchekon (2011) and Liu 
and Lu (2015) and exploit the fact that some industries in BIC countries have not been 
targeted by export promotion policies in the studied period of 2009–2018. Hence, 
a regression of EXPcit on ADRYi,1997 , ADRYi,1997 × GESIYci

 , ADRYi,1997 × HHIi and 
ADRYi,1997 × GESIYci × HHIi  along with the same set of controls (exogenous moder-
ating variables, their interaction term and country by year fixed effects) in the sam-
ple of untargeted industries captures all the effects of instruments on EXPcit through 
channels other than EIYcit and its interaction terms with moderating exogenous vari-
ables, giving us an estimation of �n′s . Then we can calculate the dependent variable 
ẼXP

cit
≡ EXP

cit
− (�1ADRYi,1997

+ �2ADRYi,1997
× GESI

Y
ci
+ �3ADRYi,1997

× HHI
i

+ �4ADRYi,1997
× GESI

Y
ci
× HHI

i
) in Eq. (5) and identify an′s  using ADRi,1997 and 

its interaction terms with moderating exogenous variables as valid instruments.
Other studies that have been using similar approach (PPML with instrumented 

variables) include Felbermayr and Gröschl (2011) and De Oliveira and Peridy (2019).

4 � Empirical Results

In Tables 1, 2, 3 we first report results with raw data, i.e., of Eq. (1) without count-
ing for endogeneity issues. PPML model with multiple fixed effects has been used 
for estimation (see Santos Silva and Tenreyro (2015) for details). The descriptive 
statistics and correlation matrix of raw data variables is provided in Appendix C.

(4)

EXPcit = �0 + �1EIYcit+�2GESIYci + a3HHIi + a4EIYcit × GESIYci + a5EIYcit × HHIi

+ a6GESIYci × HHIi + a7EIYcit × GESIYci × HHIi + �1ADRYi,1997

+ �2ADRYi,1997 × GESIYci + �3ADRYi,1997 × HHIi + �4ADRYi,1997

× GESIYci × HHIi +
∑

ct
ρct(C × T) + εcit

(5)

ẼXPcit = �0 + �1EIYcit+�2GESIYci + a3HHIi + a4EIYcit × GESIYci + a5EIYcit × HHIi

+ a6GESIYci × HHIi + a7EIYcit × GESIYci × HHIi +
∑

ct
ρct(C × T) + εcit
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First, we should note that R-squared coefficients are between 0.3 and 0.4 that 
can be considered as rather high for such type of models. As can be seen from the 
raw data results, though the direct coefficients of export incentives` variables ( EIcit ) 
are all positive, the coefficients of their two-way interaction terms with export 
destination-based similarity index and Herfindahl–Hirschman index are negative. 
In general, these results suggest that negative third-country effects of export incen-
tives tend to arise between countries that compete in the same export markets and 
in industries with higher proclivity to imperfect competition. For China we also 
find negative coefficient of the three-way interaction term between Chinese export 
incentives` variable, export destination-based similarity and Herfindahl–Hirschman 
indices. This indicates that largest third-country negative effects of Chinese export 
incentives tend to concentrate in countries that compete in the same export markets 
with China and in industries with high proclivity to imperfect competition.

The second stage results of the plausibly exogenous instruments` approach are 
reported in Tables  4–5.7 In Appendix E, first-stage results (of Eq.  3) for the full 
models (Models 3, 6 and 9 in Table  4) are presented. First stage equations and 
respective corrections of the dependent variable for plausibly exogenous instruments 
of the reduced models (Models 1, 2, 4, 5, 7 and 8 in Table 4) have been estimated 
separately since the number of instruments and exogenous variables decreases 
accordingly (the results are available upon request). PPML model with multiple 
fixed effects has been used for estimation in both stages.

From the first stage estimation results (see Appendix E) we can observe that 
most �n′s of Eq. (3) are highly statistically significant that confirms the relevance 
of our instrumental variables.

In the second stage we consistently find highly statistically significant coef-
ficients of all variables (including interaction terms) in all models. In general, the 
results do not differ substantially from the raw data results presented in Tables 1–3. 
The coefficients of two-way interaction terms between BIC export incentives` vari-
ables and export destination-based similarity indices are negative and highly statis-
tically significant in all models. This confirms our expectations that those foreign 
exporters, who compete with subsidized exporters in the same export markets, expe-
rience higher negative effects for their exports. The coefficients of two-way inter-
action terms between export incentives` variables and Herfindahl–Hirschman index 
are also negative and highly statistically significant in all models except Model 2 
of Table  4 (reduced model for differential effects of Brazilian export incentives 
between industries with higher and lower HHI) and Model 3 of Table 5 (full model 
for China). In the latter two models the respective coefficients are positive and sta-
tistically significant. This suggests that the moderating effect of HHI is ambiguous 
and needs further discussion (see graphical analysis).

As for the three-way interaction terms, their interpretation is more cumbersome 
and, hence, we utilize graphical tools for their analysis. First, to make the graphical 
presentation more transparent, on Figs. 4 and 5 we plot two-way interaction effects 

7  In Appendix D, the second stage results of ordinary instrumental variable framework (i.e. without adjust-
ment of the dependent variable) are provided.



82	 S. Ledyaeva 

1 3

Ta
bl

e 
1  

R
es

ul
ts

 w
ith

 ra
w

 d
at

a:
 P

PM
L 

m
ul

tip
le

 le
ve

l fi
xe

d 
eff

ec
ts

 m
od

el
, B

ra
zi

l

(1
) *

 if
 p

 <
 0.

10
, *

* 
if 

p <
 0.

05
; *

**
 if

 p
 <

 0.
01

; (
2)

 s
ta

nd
ar

d 
er

ro
rs

 in
 p

ar
en

th
es

es
; (

3)
 c

ou
nt

ry
 b

y 
ye

ar
 fi

xe
d 

eff
ec

ts
 a

re
 in

cl
ud

ed
 in

 a
ll 

m
od

el
s;

 (4
) e

rr
or

s 
ar

e 
cl

us
te

re
d 

fo
r 

co
un

try
-in

du
str

y-
ye

ar
 g

ro
up

s i
n 

al
l m

od
el

s

Th
e 

de
pe

nd
en

t v
ar

ia
bl

e 
I E

X
P
C
IT

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
od

el
 4

C
on

st
an

t
17

.1
66

 (0
.0

14
)*

**
17

.0
54

 (0
.0

12
)*

**
17

.1
38

 (0
.0

13
)*

**
17

.0
94

 (0
.0

12
)*

**
E
I B

R
c
it

1.
17

8 
(0

.0
08

)*
**

1.
36

7 
(0

.0
13

)*
**

1.
21

2 
(0

.0
11

)*
**

1.
54

6 
(0

.0
15

)*
**

G
E
S
I
B
R
c
i

0.
02

1 
(0

.0
01

)*
**

0.
03

 (0
.0

00
5)

**
*

0.
02

1 
(0

.0
01

)*
**

0.
02

6 
(0

.0
01

)*
**

H
H
I
i

0.
00

4 
(0

.0
00

1)
**

*
0.

00
4 

(0
.0

00
1)

**
*

0.
00

4 
(0

.0
00

1)
**

*
0.

00
3 

(0
.0

00
1)

**
*

E
I B

R
it
c
×
G
E
S
I
B
R
c
i

-0
.0

11
 (0

.0
01

)*
**

-0
.0

17
 (0

.0
01

)*
**

E
I B

R
c
it
×
H
H
I
i

-0
.0

00
05

 (0
.0

00
01

)*
**

-0
.0

00
24

 (0
.0

00
02

)*
**

G
E
S
I
B
R
c
i
×
H
H
I
i

0.
00

00
6 

(0
.0

00
01

)*
**

E
I B

R
ci
t
×
G
E
S
I
B
R
c
i
×
H
H
I
i

0.
00

01
 (0

.0
00

01
)*

**
N

. o
bs

1 
64

6 
64

0
1 

64
6 

64
0

1 
64

6 
64

0
1 

64
6 

64
0

R-
sq

0.
40

5
0.

40
9

0.
40

5
0.

41
2



83

1 3

Third‑Country Effects Of Export Incentives﻿	

Ta
bl

e 
2  

R
es

ul
ts

 w
ith

 ra
w

 d
at

a:
 P

PM
L 

m
ul

tip
le

 le
ve

l fi
xe

d 
eff

ec
ts

 m
od

el
, I

nd
ia

(1
) *

 if
 p

 <
 0.

10
, *

* 
if 

p <
 0.

05
; *

**
 if

 p
 <

 0.
01

; (
2)

 s
ta

nd
ar

d 
er

ro
rs

 in
 p

ar
en

th
es

es
; (

3)
 c

ou
nt

ry
 b

y 
ye

ar
 fi

xe
d 

eff
ec

ts
 a

re
 in

cl
ud

ed
 in

 a
ll 

m
od

el
s;

 (4
) e

rr
or

s 
ar

e 
cl

us
te

re
d 

fo
r 

co
un

try
-in

du
str

y-
ye

ar
 g

ro
up

s i
n 

al
l m

od
el

s

Th
e 

de
pe

nd
en

t v
ar

ia
bl

e 
is 
E
X
P
c
it

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
od

el
 4

C
on

st
an

t
17

.1
28

 (0
.0

16
)*

**
16

.9
48

 (0
.0

17
)*

**
17

.1
38

 (0
.0

17
)*

**
17

.0
45

 (0
.0

16
)*

**
E
I I
N
c
it

0.
34

4 
(0

.0
03

)*
**

0.
49

1 
(0

.0
06

)*
**

0.
33

9 
(0

.0
04

)*
**

0.
50

3 
(0

.0
07

)*
**

G
E
S
I
IN

c
i

0.
01

9 
(0

.0
01

)*
**

0.
02

9 
(0

.0
01

)*
**

0.
01

9 
(0

.0
01

)*
**

0.
02

3 
(0

.0
01

)*
**

H
H
I
i

0.
00

5 
(0

.0
00

1)
**

*
0.

00
5 

(0
.0

00
1)

**
*

0.
00

5 
(0

.0
00

1)
**

*
0.

00
4 

(0
.0

00
16

)*
**

E
I I
N
c
it
×
G
E
S
I
IN

c
i

-0
.0

05
 (0

.0
00

2)
**

*
-0

.0
05

 (0
.0

00
21

)*
**

E
I I
N
c
it
×
H
H
I
i

0.
00

00
1 

(0
.0

00
00

3)
*

-0
.0

00
02

 (0
.0

00
01

)*
*

G
E
S
I
IN

c
i
×
H
H
I
i

0.
00

00
6 

(0
.0

00
01

)*
**

E
I I
N
c
it
×
G
E
S
I
IN

c
i
×
H
H
I
i

0.
00

00
01

 (0
.0

00
00

3)
N

. o
bs

1 
70

8 
02

2
1 

70
8 

02
2

1 
70

8 
02

2
1 

70
8 

02
2

R-
sq

0.
35

2
0.

36
0.

35
2

0.
36



84	 S. Ledyaeva 

1 3

Ta
bl

e 
3  

R
es

ul
ts

 w
ith

 ra
w

 d
at

a:
 P

PM
L 

m
ul

tip
le

 le
ve

l fi
xe

d 
eff

ec
ts

 m
od

el
, C

hi
na

(1
) *

 if
 p

 <
 0.

10
, *

* 
if 

p <
 0.

05
; *

**
 if

 p
 <

 0.
01

; (
2)

 s
ta

nd
ar

d 
er

ro
rs

 in
 p

ar
en

th
es

es
; (

3)
 c

ou
nt

ry
 b

y 
ye

ar
 fi

xe
d 

eff
ec

ts
 a

re
 in

cl
ud

ed
 in

 a
ll 

m
od

el
s;

 (4
) e

rr
or

s 
ar

e 
cl

us
te

re
d 

fo
r 

co
un

try
-in

du
str

y-
ye

ar
 g

ro
up

s i
n 

al
l m

od
el

s

Th
e 

de
pe

nd
en

t v
ar

ia
bl

e 
is 
E
X
P
c
it

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
od

el
 4

C
on

st
an

t
17

.0
93

 (0
.0

15
)*

**
16

.9
13

 (0
.0

17
)*

**
16

.9
79

 (0
.0

17
)*

**
16

.9
55

 (0
.0

18
)*

**
E
I C

H
c
it

0.
48

 (0
.0

07
)*

**
0.

79
 (0

.0
14

)*
**

0.
59

7 
(0

.0
09

)*
**

0.
86

6 
(0

.0
19

)*
**

G
E
S
I
C
H

c
i

0.
02

4 
(0

.0
00

5)
**

*
0.

03
1 

(0
.0

00
5)

**
*

0.
02

4 
(0

.0
00

5)
**

*
0.

02
5 

(0
.0

01
)*

**
H
H
I
i

0.
00

5 
(0

.0
00

1)
**

*
0.

00
5 

(0
.0

00
1)

**
*

0.
00

6 
(0

.0
00

1)
**

*
0.

00
4 

(0
.0

00
1)

**
*

E
I C

H
c
it
×
G
E
S
I
C
H

c
i

-0
.0

11
 (0

.0
00

4)
**

*
-0

.0
09

 (0
.0

01
)*

**

E
I C

H
c
it
×
H
H
I
i

-0
.0

00
2 

(0
.0

00
01

)*
**

-0
.0

00
1 

(0
.0

00
02

)*
**

G
E
S
I
C
H

c
i
×
H
H
I
i

0.
00

01
 (0

.0
00

01
)*

**
E
I C

H
c
it
×
G
E
S
I
C
H

c
i
×
H
H
I
i

-0
.0

00
02

 (0
.0

00
01

)*
**

N
. o

bs
1 

68
8 

57
0

1 
68

8 
57

0
1 

68
8 

57
0

1 
68

8 
57

0
R-

sq
0.

3
0.

3
0.

3
0.

31



85

1 3

Third‑Country Effects Of Export Incentives﻿	

based on Models 1 and 2 for the effects of Brazilian, Indian, and Chinese export 
incentives, in respective Tables (4, 5 and 6). It should be noted that because of scale 
issues, we do not exponentiate the predicted values of the dependent variable and, 
hence, they can be treated as log transformed. Since we are interested in the slopes 
rather than in values, this approach is supposed to be appropriate.

Table 4   Second stage estimation results (with plausibly exogenous instruments): PPML multiple level 
fixed effects model, Brazil

(1) * if p < 0.10, ** if p < 0.05; *** if p < 0.01; (2) standard errors in parentheses; (3) country by year 
fixed effects are included in all models; (4) errors are clustered for country-industry-year groups in all 
models; (4) Wild bootstrap test – Wald test with 999 replications

Dependent variable is ẼXP
cit

Model 1 Model 2 Model 3

Constant 16.287 (0.019)*** 16.172 (0.011)*** 16 0.001 (0.026)***

ÊIYcit
1.974 (0.163)*** -1.067 (0.064)*** 4 0.182 (0.269)***

GESI
Y
ci

0.05 (0.001)*** 0.054 (0.001)*** 0 0.023 (0.001)***
HHI

i
0.004 (0.0001)*** 0.008 (0.0001)*** 0 0.007 (0.0002)***

̂EIYcit × GESI
Y
ci

-0.08 (0.004)*** -0 0.138 (0.009)***

̂EIYcit × HHI
i

0.0001 (0.00004)*** -0 0.002 (0.0001)***
GESI

Y
ci
× HHI

i 0 0.0003 (0.00001)***
̂EIYcit × GESI

Y
ci
× HHI

i
0 0.001 (0.00003)***

N. obs 1 646 640 1 646 640 1 646 640
R-sq 0.285 0.268 0.277
Wild bootstrap test (chi-sq.; 

p-value in parentheses)
3429.33
(0.0000)

4154.39
(0.0000)

4845.65
(0.0000)

Table 5   Second stage estimation results (with plausibly exogenous instruments): PPML multiple level 
fixed effects model, India

(1) * if p < 0.10, ** if p < 0.05; *** if p < 0.01; (2) standard errors in parentheses; (3) country by year 
fixed effects are included in all models; (4) errors are clustered for country-industry-year groups in all 
models; (4) Wild bootstrap test – Wald test with 999 replications

Dependent variable is ẼXP
cit

Model 1 Model 2 Model 3

Constant 16.178 (0.025)*** 16.594 (0.014)*** 15 0.573 (0.032)***

ÊIYcit
3.15 (0.126)*** -0.146 (0.009)*** 5 0.338 (0.171)***

GESI
Y
ci

0.021 (0.001)*** 0.044 (0.001)*** 0 0.004 (0.002)**
HHI

i
0.003 (0.0001)*** 0.005 (0.0001)*** 0 0.003 (0.0002)***

̂EIYcit × GESI
Y
ci

-0.098 (0.004)*** -0 0.161 (0.005)***

̂EIYcit × HHI
i

-0.0001 (0.00001)*** -0 0.001 (0.0001)***
GESI

Y
ci
× HHI

i 0 0.0002 (0.00001)***
̂EIYcit × GESI

Y
ci
× HHI

i
0 0.0003 (0.00001)***

N. obs 1 664 010 1 664 010 1 664 010
R-sq 0.103 0.279 -0.06
Wild bootstrap test (chi-sq.; 

p-value in parentheses)
3761.56
(0.0000)

4272.78
(0.0000)

4889.29
(0.0000)
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As we can observe, the change in the effects between high and low values of the 
indices is significantly more visible for the interaction term of export incentives` 
variable with geographical export similarity index. This is especially evident for the 
third-country effects of Brazilian and Indian export incentives, which turn from neg-
ative to positive when the export destination-based similarity index turns from high 
to low. Chinese export incentives are negatively associated with export of all coun-
tries irrespective their similarity with China in geographical distribution of export. 
However, negative effects slightly increase when similarity increases.

Graphical analysis of the two-way interaction effects between BIC export incen-
tives and Herfindahl–Hirschman index does not exhibit a clear difference between 
the effects in industries with high and low levels of Herfindahl–Hirschman index.

On Figs.  6, 7 and 8 we plot three-way interactions between export incentives` 
variable, export destination-based similarity and Herfindahl–Hirschman indices for 
the effects of Brazilian, Indian and Chinese export incentives, respectively.

As can be observed from the graphs, high similarity in geography of export des-
tinations between source country of incentives and third country is almost prerequi-
site for the third-country negative effects of export incentives. Only Chinese export 
incentives negatively affect exports of third countries even if the formers do not 
exhibit high similarity in geography of their exports with China.

However, the moderating effect of the industries` proclivity to imperfect com-
petition is ambiguous. Brazilian export incentives negatively affect only foreign 
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Fig. 4   Graphical plot of two-way interaction effects between BIC export incentives and export destination-
based similarity index. Note: High and low exportdestination-based similarity indices were computed as maxi-
mum index minus itsone standard deviation and minimum index plus its one standard deviation,respectively. 
Graphs are based on Models 1 (Brazil), 4 (India) and 7 (China) ofTable 5
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Fig. 5   Graphical plot of two-way interaction effects between BIC export incentives and Herfindahl–
Hirschman index. Note: High and low Herfindahl–Hirschman indices were computed as maximum 
index minus its one standard deviation and minimum index plus its one standard deviation, respectively. 
Graphs are based on Models 2 (Brazil), 5 (India) and 8 (China) of Table 5



87

1 3

Third‑Country Effects Of Export Incentives﻿	

exporters that compete with Brazilian exporters in the same export markets (high 
similarity index) in industries with lower proclivity to imperfect competition (low 
Herfindahl–Hirschman index). Indian export incentives negatively affect foreign 

Table 6   Second stage estimation results (with plausibly exogenous instruments): PPML multiple level 
fixed effects model, China

(1) * if p < 0.10, ** if p < 0.05; *** if p < 0.01; (2) standard errors in parentheses; (3) country by year 
fixed effects are included in all models; (4) errors are clustered for country-industry-year groups in all 
models; (4) Wild bootstrap test – Wald test with 999 replications

Dependent variable is ẼXP
cit

Model 1 Model 2 Model 3

Constant 15.767 (0.025)*** 15.507 (0.019)*** 14 0.812 (0.041)***

ÊIYcit
-0.074 (0.095) -0.787 (0.035)*** -0 0.897 (0.144)***

GESI
Y
ci

0.06 (0.001)*** 0.055 (0.001)*** 0 0.098 (0.002)***
HHI

i
0.003 (0.0001)*** 0.007 (0.0002)*** -0 0.002 (0.0004)***

̂EIYcit × GESI
Y
ci

-0.016 (0.002)*** -0 0.015 (0.002)***

̂EIYcit × HHI
i

-0.0001 (0.00002)*** 0 0.001 (0.0001)***
GESI

Y
ci
× HHI

i 0 0.0002 (0.00001)***
̂EIYcit × GESI

Y
ci
× HHI

i
-0 0.0002 (0.00002)***

N. obs 1 688 570 1 688 570 1 688 570
R-sq 0.243 0.217 0.102
Wild bootstrap test (chi-sq.; 

p-value in parentheses)
4527.02
(0.0000)

4026.76
(0.0000)

6384.41 (0.0000)
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Fig. 6   Graphical plot of the three-way interaction effect between Brazilian export incentives, export destina-
tion-based similarity index between Brazil and affected countries and Herfindahl–Hirschman Index. Note: 
High values of GESI and HHI were computed as maximum minus one standard deviation. Respective low val-
ues were computed as minimum plus one standard deviation. Graph is based on Model 3 (Brazil) of Table 6
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exporters that compete with Indian exporters in the same export markets (high simi-
larity index) in all industries irrespective their proclivity to imperfect competition 
though the negative effects are slightly stronger when Herfindahl–Hirschman index 
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Fig. 7   Graphical plot of the three-way interaction effect between Indian export incentives, export destination-
based similarity index between India and affected countries and Herfindahl–Hirschman Index. Note: High 
values of GESI and HHI were computed as maximum minus one standard deviation. Respective low values 
were computed as minimum plus one standard deviation. Graph is based on Model 6 (india) of Table 6
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Fig. 8   Graphical plot of the three-way interaction effect between Chinese export incentives, export destination-
based similarity index between China and affected countries and Herfindahl–Hirschman Index. Note: High 
values of GESI and HHI were computed as maximum minus one standard deviation. Respective low values 
were computed as minimum plus one standard deviation. Graph is based on Model 9 (China) of Table 6
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is low (i.e. in industries with lower proclivity to imperfect competition). On the 
other hand, the largest negative effects of Chinese export incentives come to foreign 
exporters that compete with Chinese exporters in the same export markets and in 
industries with higher proclivity to imperfect competition (high similarity index and 
high Herfindahl–Hirschman index). However, the third-country effects of Chinese 
export incentives are also negative for the other three combinations of export simi-
larity and Herfindahl–Hirschman indices though being significantly milder.

These findings suggest that the relative size of third-country negative effects in 
industries with different proclivity to imperfect competition depends on individual 
characteristics of implementing and affected countries, their interplay and strategies 
that national governments pursue in their export promotion policies. In recent decades 
China has emerged as a key actor in world trade and at present compete head-to-head 
with the USA in international markets. The rise of Chinese global companies has been 
also impressive. China has had 119 “Fortune Global 500” companies in 2019 versus 
121 US companies. India and Brazil have had 10 and 8 companies, respectively. Fur-
thermore, one of the core objectives of China`s sustainable trade strategy is to promote 
Chinese firms (including multinationals) (Jian and Evenett 2010). Hence, on average, 
Chinese export incentives target significantly larger companies (compared to Brazil and 
India), which have potential to compete with largest companies of the developed and 
advanced emerging countries considered in the set of rival countries in this study.

5 � Conclusions

This paper was stimulated by the need to provide large-scale empirical evidence on 
the existence of third-country effects of export promotional policies. This has been 
a blind spot in empirical literature for a long time though well-established relevant 
theoretical models have been developed already in the 1980s. The issue gets addi-
tional importance in the present-day times of rising geo-economic tensions that calls 
for rethinking export promotion rules at supra-national level (Hoekman and Nelson 
2020). We examined the effects of export incentives implemented in Brazil, India 
and China in 2009–2018 for exports of OECD and selected emerging countries. In 
the analysis we used novel CEPR Global Trade Alert data on export incentives that 
is reported at refined industry level (six-digit HS industry) and connects implement-
ing and affected countries.

Our empirical analysis confirms the presence of negative effects of export incen-
tives for third countries` exports. It further shows that these negative effects tend to 
arise particularly in rival countries that have high similarity in geography of export 
destinations with country-source of incentives. The study also finds that while Chi-
nese export incentives cause largest negative third-country effects in industries with 
higher proclivity to imperfect competition (as predicted by strategic trade theory), 
the respective results for the effects of Brazilian and Indian incentives are converse. 
In a broader context, these findings indicate that strategic trade policies can be 
effective particularly in big actors of the world economy, like China, for example 
Tables 7, 8, 9, 10, 11, 12, 13, 14, 15.
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Appendices

Appendix A: List of Affected Countries

Argentina, Australia, Austria, Belgium, Canada, Chile, Colombia, Czechia, Denmark, 
Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Israel, Italy, 
Japan, Korea, Latvia, Lithuania, Luxembourg, Malaysia, Mexico, Netherlands, NewZea-
land, Norway, Peru, Poland, Portugal, Russia, Slovakia, Slovenia, Spain, Sweden, Swit-
zerland, Thailand, Turkey, United Kingdom, United States of America, Uruguay.

Appendix B: Descriptive Statistics of GESIs for Affected Countries

Table 7   Summary statistics for similarity indices of geographical distribution of export between Brazil 
and affected countries

Country Mean SD Min Max Country Mean SD Min Max

Total 0.08 0.12 0 1.00 Thailand 0.07 0.12 0 1.00
Argentina 0.17 0.16 0 0.99 Israel 0.07 0.11 0 0.99
Uruguay 0.17 0.19 0 1.00 Denmark 0.07 0.10 0 0.92
Chile 0.16 0.16 0 1.00 Turkey 0.06 0.11 0 0.96
USA 0.13 0.12 0 0.97 Poland 0.06 0.11 0 0.98
Mexico 0.12 0.14 0 1.00 Sweden 0.06 0.10 0 0.87
Peru 0.12 0.14 0 1.00 Luxembourg 0.06 0.10 0 1.00
Spain 0.12 0.13 0 0.94 Norway 0.06 0.10 0 0.99
Italy 0.11 0.12 0 0.98 Malaysia 0.06 0.10 0 1.00
France 0.11 0.13 0 0.96 Czechia 0.06 0.10 0 1.00
Canada 0.11 0.13 0 0.99 Ireland 0.06 0.11 0 1.00
Portugal 0.10 0.15 0 1.00 Australia 0.06 0.10 0 0.99
Belgium 0.10 0.13 0 0.97 Hungary 0.05 0.09 0 1.00
Finland 0.10 0.13 0 0.97 Greece 0.04 0.09 0 0.96
Colombia 0.10 0.13 0 1.00 New Zealand 0.04 0.08 0 1.00
Germany 0.10 0.11 0 1.00 Russia 0.04 0.09 0 0.99
United Kingdom 0.10 0.11 0 0.92 Slovakia 0.04 0.08 0 0.83
Netherlands 0.09 0.12 0 0.92 Slovenia 0.03 0.08 0 1.00
Switzerland 0.09 0.13 0 0.99 Iceland 0.03 0.08 0 0.83
Korea 0.08 0.12 0 1.00 Lithuania 0.03 0.07 0 1.00
Japan 0.07 0.11 0 0.99 Estonia 0.02 0.06 0 0.97
Austria 0.07 0.11 0 1.00 Latvia 0.02 0.06 0 0.89



91

1 3

Third‑Country Effects Of Export Incentives﻿	

Table 8   Summary statistics for similarity indices of geographical distribution of export between India 
and affected countries

Country Mean SD Min Max Country Mean SD Min Max

Total 0.11 0.13 0 1.00 Israel 0.11 0.13 0 0.98
Italy 0.19 0.15 0 1.00 Poland 0.10 0.12 0 1.00
France 0.18 0.14 0 1.00 Czechia 0.10 0.11 0 0.91
United Kingdom 0.18 0.14 0 0.82 Norway 0.10 0.11 0 0.99
Netherlands 0.17 0.15 0 1.00 Portugal 0.09 0.13 0 1.00
Germany 0.17 0.13 0 0.96 Luxembourg 0.09 0.11 0 1.00
Thailand 0.16 0.15 0 0.97 Hungary 0.08 0.11 0 0.85
USA 0.16 0.13 0 0.72 Mexico 0.08 0.11 0 0.88
Belgium 0.16 0.14 0 0.97 New Zealand 0.08 0.10 0 1.00
Finland 0.16 0.14 0 0.97 Greece 0.07 0.10 0 1.00
Switzerland 0.16 0.15 0 1.00 Slovakia 0.06 0.09 0 1.00
Japan 0.15 0.14 0 1.00 Russia 0.06 0.09 0 0.83
Canada 0.15 0.14 0 0.95 Iceland 0.06 0.09 0 0.85
Spain 0.14 0.13 0 0.98 Slovenia 0.05 0.08 0 1.00
Korea 0.14 0.14 0 0.96 Argentina 0.05 0.08 0 0.98
Malaysia 0.14 0.14 0 0.99 Lithuania 0.05 0.09 0 0.67
Turkey 0.13 0.14 0 0.89 Peru 0.05 0.09 0 0.75
Australia 0.12 0.12 0 0.99 Chile 0.04 0.08 0 0.96
Ireland 0.12 0.13 0 1.00 Uruguay 0.04 0.08 0 1.00
Austria 0.12 0.12 0 0.99 Estonia 0.04 0.07 0 0.90
Denmark 0.12 0.13 0 0.89 Latvia 0.04 0.07 0 0.76
Sweden 0.11 0.12 0 0.98 Colombia 0.03 0.06 0 0.85
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Appendix C: Correlation Matrix and Descriptive Statistics for Raw Data

Table 9   Summary statistics for similarity indices of geographical distribution of export between China 
and affected countries

Country Mean SD Min Max Country Mean SD Min Max

Total 0.12 0.14 0 1.00 Poland 0.11 0.11 0 0.94
Japan 0.24 0.16 0 1.00 Czechia 0.10 0.11 0 0.81
Korea 0.24 0.18 0 1.00 Norway 0.10 0.11 0 1.00
Thailand 0.23 0.18 0 1.00 New Zealand 0.10 0.12 0 0.99
USA 0.21 0.15 0 0.88 Ireland 0.10 0.12 0 1.00
Italy 0.21 0.16 0 0.90 Mexico 0.09 0.12 0 0.99
Germany 0.19 0.15 0 0.79 Hungary 0.08 0.10 0 1.00
United Kingdom 0.19 0.14 0 0.84 Portugal 0.08 0.10 0 0.96
France 0.19 0.15 0 1.00 Russia 0.08 0.10 0 1.00
Malaysia 0.19 0.16 0 1.00 Luxembourg 0.08 0.10 0 0.76
Canada 0.18 0.16 0 1.00 Greece 0.07 0.09 0 0.93
Netherlands 0.17 0.14 0 0.97 Slovakia 0.07 0.09 0 0.96
Switzerland 0.17 0.15 0 0.93 Lithuania 0.06 0.09 0 1.00
Australia 0.15 0.14 0 1.00 Argentina 0.06 0.09 0 0.90
Belgium 0.15 0.13 0 0.83 Slovenia 0.06 0.08 0 0.69
Finland 0.15 0.13 0 0.83 Iceland 0.05 0.09 0 0.97
Spain 0.14 0.13 0 0.86 Estonia 0.05 0.08 0 0.97
Turkey 0.13 0.12 0 1.00 Peru 0.05 0.09 0 0.99
Austria 0.12 0.12 0 0.76 Chile 0.05 0.09 0 1.00
Sweden 0.12 0.13 0 0.81 Latvia 0.05 0.07 0 0.65
Israel 0.12 0.13 0 0.97 Uruguay 0.04 0.08 0 0.94
Denmark 0.12 0.12 0 0.99 Colombia 0.04 0.06 0 0.78

Table 10   Correlation matrix of variables

Pairwise correlation coefficients are reported. * denotes significance at 0.05 level
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cit

1.0000
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��cit
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��cit

-0.0002 0.3868* 1.0000
��

��cit
-0.0006 0.2674* 0.3536* 1.0000

����
��ci

0.0016* 0.2604* 0.1872* 0.1623* 1.0000
����

��ci
0.0015* 0.2066* 0.3389* 0.2835* 0.3235* 1.0000

����
��ci

-0.0008 0.1959* 0.2671* 0.3183* 0.2595* 0.5631* 1.0000
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� 0.0006 0.0215* -0.0230* -0.0428* -0.0372* -0.0866* -0.0671*
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Appendix D: Second Stage Results for Full Models Under Ordinary Instrumental 
Variable Framework

Table 11   Descriptive statistics of variables

*Variables are scaled. GESIs are in percent and HHI is divided by 10

Variable N. Obs Mean SD Min Max

EXP
cit

2 172 358 32700000000,00 21700000000000,00 0,00 17200000000000000,00
��

BR��� 2 151 720 0.11 0.40 0.00 3.34
��

�����
2 172 302 0.31 1.09 0.00 17.00

��
CH���

2 151 720 0.26 0.65 0.00 6.00
GESI

BRci
* 1 891 950 7.89 11.99 0.00 100.00

GESI
INci

* 1 956 100 10.99 12.91 0.00 100.00
GESI

CHci
* 1 946 700 12.43 13.78 0.00 100.00

HHI
i* 1 875 660 56.88 56.21 0.61 286.37

Table 12   Second stage estimation results (full model): PPML multiple level fixed effects model

(1) * if p < 0.10, ** if p < 0.05; *** if p < 0.01; (2) standard errors in parentheses; (3) country by year fixed 
effects are included in all models; (4) errors are clustered for country-industry-year groups in all models

Dependent variable is 
���

cit

Model 1: Brazil Model 3: India Model 5: China

Constant 17.306 (0.025)*** 17.193 (0.018)*** 17.087 (0.024)***

ÊI
Y cit

3.118 (0.251)*** 0.387 (0.044)*** 0.78 (0.093)***
GESI

Y
ci

0.042 (0.001)*** 0.038 (0.001)*** 0.039 (0.001)***
HHI

i
0.004 (0.0002)*** 0.004 (0.0001)*** 0.005 (0.0002)***

̂EI
Y cit

× GESI
ci

-0.115 (0.008)*** -0.012 (0.012)*** -0.025 (0.002)***

̂EI
Y cit

× HHI
i

-0.002 (0.0001)*** -0.0003 (0.00003)*** -0.001 (0.0001)***

GESI
ci
× HHI

i
0.0001 (0.00001)*** 0.0001 (0.00001)*** 0.0001 (0.00001)***

̂EI
Y cit

× GESI
Y
ci
× HHI

i
0.0005 (0.00003)*** 0.00005 (0.000005)*** 0.0001 (0.00001)***

N. obs 1 646 640 1 664 010 1 688 570
R-sq 0.288 0.272 0.268
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