'.) Check for updates

Received: 2 May 2023 Accepted: 3 June 2023

DOI: 10.1111/twec.13467

ORIGINAL ARTICLE @ The World Economy| WILEY

The enhancing effect of imports of
intermediate inputs on firms' exports

Francisco Requena' ©® | Guadalupe Serrano’ | Raul Minguez’

!Universitat de Valéncia, Valencia, Spain

*Chamber of Commerce of Spain & ClbE
Universidad Nebrija, Madrid, Spain We investigate the impact of imports of intermediate
inputs on export value and portfolio among Spanish

Correspondence regular two-way trade of manufacturing firms over the

Francisco Requena, Universitat de . . .

Valéncia, Valencia, Spain. period 1997-2018. After controlling for firm character-

Email: francisco.requena@uv.es istics and addressing endogeneity, we find that firms
N . that import intermediate inputs from non-EUEFTA

Funding information

Direccién General de Universidades e countries enhance the volume and scope of their EU15

Investigacion, Grant/Award Number: exports. The magnitude of the impact is similar for high-

H2019/HUM-5793; Ministerio de
Ciencia, Innovacién y Universidades,
Grant/Award Number: PDI2021- are no changes in sourcing patterns before or after the
122133NB-100; Generalitat Valenciana,
Programa Prometeu, Grant/Award
Number: CIPROM/2022/50

income countries and low-income countries and there

financial crisis.

KEYWORDS

exports value, firm scope, firm-level data, imports of
intermediate inputs, pre and post-crisis, sourcing countries

1 | INTRODUCTION

The empirical literature using micro-level trade has found three empirical regularities on the rela-
tionship between exports and imports among manufacturing firms. First, most companies that ex-
port also import (Aristei et al., 2013; Castellani et al., 2010; Mufls & Pisu, 2009). Second, companies
that buy directly foreign inputs are more productive than those that do not (Amiti & Konings, 2007;
Forlani, 2017; Goldberg et al., 2010; Halpern et al., 2015; Kasahara & Lapham, 2013; Kasahara &
Rodrigue, 2008; Topalova & Khandelwal, 2011; Vogel & Wagner, 2010). Third, companies that import
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exhibit a better export performance (Bas, 2012; Bas & Strauss-Khan 2014; Edwards et al., 2018; Feng
et al., 2016; Kugler & Verhoogen, 2009; Lo Turco & Maggioni, 2013; Mafiez et al., 2020).

The argument of ‘importing to export’ gains strength in the face of these three empirical
regularities: companies that import are more productive than those that do not import be-
cause imports of intermediate inputs allow the acquisition of technology and knowledge from
abroad (Helpman & Grossman, 1991) as well as permitting quality upgrading (Bas & Strauss-
Khan, 2015). Thus, imports of intermediate inputs increases the productivity of the company,
which increases the probability of exporting, of becoming a regular exporter and of obtaining a
good export performance in terms of more sales or number of products (i.e. via the cost channel).
In addition, importing a greater variety of inputs, or higher quality inputs, is a direct method
used by firms to improve their final products and thus be able to access foreign markets that are
more difficult or demanding than the domestic one (i.e. the demand channel).

In this article, we investigate empirically the imported intermediate inputs ability to enhance
firm's exports in the Spanish context. In particular, we examine the import-export link using the
universe of regular two-way trading firms operating in the manufacturing sector over the period
1997-2018. We exploit exogenous changes in the relative costs of foreign inputs via the variations
in the world export supply of intermediate inputs to instrument for firm changes in the use of
imported intermediate inputs, thus measuring the impact of an increased use of imported inter-
mediate inputs on firm export performance.

We provide first-time evidence for Spain of a direct positive connection between imported in-
puts use and firm exports sales and portfolio among manufacturing firms. For Spain, we comple-
ment the findings of Méfiez et al. (2020) which found that importing directly intermediate inputs
increased the likelihood of becoming an exporting firm. Our results confirm previous findings by
Bas and Strauss-Khan (2014) for France and Feng et al. (2016) for China. Following Bas and
Strauss-Khan (2014), we select the universe of firms that regularly export to the EU15 market and
import intermediate inputs from non-EUEFTA countries to mitigate possible reverse causality
issues.! We also control for observable firm characteristics such as employment size and apparent
labour productivity to consider the indirect impact of imports on exports through costs. In doing
so, we can isolate the direct impact of imports on exports through the demand channel only.

Our analysis shows that Spanish firms that increased their use of imported intermediates
coming from non-EUEFTA countries increased their exports to the EU15 market, an effect we
observe whether the firm's import activity is measured by an increase in expenditure or in the
number of imported inputs. However, the effects are economically modest. For example, the
baseline estimates, calculated using instrumental variables, demonstrate that a 1% increase in
the value of imported inputs boosted a firm's export value by 0.07%; a 1% increase in the scope of
imported inputs boosted a firm's export value by 0.12%; and a 1% increase in the scope of import
portfolio of imported inputs boosted a firm's export portfolio scope by 0.13%. Our point estimates
for Spain (2000-2007) are similar to those for France (1996-2005) reported by Bas and Strauss-
Khan (2014) but smaller than the ones for China (2002-2006) found by Feng et al. (2016).

To gain further insights into the import-export nexus, we analyse the benefits of buy-
ing foreign inputs from different source countries. In particular, if access to high-quality im-
ported inputs enables firms to upgrade their products in the foreign markets and to increase

'EU15 includes Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg,
Netherlands, Portugal, Spain, Sweden and United Kingdom. EUEFTA countries include EU15 plus Norway,
Switzerland and Iceland. The selection of non-EUEFTA countries have floating exchange rate with the Euro and face
EU tariffs. Table A3 in the Appendix 1 presents the list of non-EUEFTA included in the analysis.
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their range of exported products, imported inputs from technologically developed countries
will provide the strongest benefits to exports to the highly demanding EU15 market. We doc-
ument that imported inputs from low-income non-EUEFTA countries have the same effect
in boosting firm exports to customers in the EU15 market than from high-income countries
over the period 2000-2018. Therefore, both channels are at play, and equally relevant in en-
hancing Spanish firms' exports. Additionally, this sourcing pattern is stable before and after
the financial crisis.

The rest of this article is organised as follows. Section 2 presents the data set and a description
of the firm-level connection between imports and exports in Spain over the period 1997-2018.
Section 3 describes our empirical strategy, which is followed by our empirical results in Section 4
and robustness analyses in Section 5. Section 6 concludes.

2 | DATA

In order to analyse the import-export link, we use Spanish firm-level data set that combines
information on firm import-export activities and on firm attributes over the period 1997-
2018. Annual export and import values for the triplet firm-product-country are obtained from
Spanish Agencia Tributaria-Aduanas (‘Tax Agency - Customs’) database. Products are de-
fined at 6-digit level of the Harmonised System (1992 classification).> Firm characteristics
such as sales, employment and primary sector of activity are obtained from Bureau Van Dick
SABI (Iberian Balance Sheet Analysis System, sabi.bvdinfo.com), a database with financial
information of Spanish companies. Our data set is the result of merging both databases after
applying the following steps. First, we select from Customs database all the firms exporting
and importing simultaneously at least 4 years over the period 1997-2018. Second, we restrict
the sample to firms exporting to EU15 countries and importing from non-EUEFTA countries.
Third, we consider only imported intermediate inputs based on the BEC classification. Fourth,
we use the SABI database to identify firms whose main activity is manufacturing. Finally, we
restrict the sample to firms with at least 10 workers during the period the firm trades in for-
eign markets.

Our sample consists of 6621 firms. Table 1 illustrates the importance of those firms in Spanish
aggregate exports and imports over the period 2000-2018. Our sample accounts for 51.3% of total
Spanish exports (57.3% of Spanish exports to the EU15) and 65.1% of Spanish imports of interme-
diate inputs. Since we want to investigate whether the post-financial crisis period implied a
change in the import-export relationship, we split the sample period into the pre-crisis 2000—
2007 and the 2008-2018 periods. On average, the number of firms and their value of exports and
imports have increased between periods, though the shares of these firms in aggregate exports
and imports remain stable over time.

*We converted the Combined Nomenclature eight-digit codes to Harmonised System 6-digit 1992 classification to
ensure consistency over time in the definition of a variety (product-country pair). We identified the list of Harmonised
System 6-digit 1992 classification codes that belong to the category of intermediate goods according to the Broad
Economic Categories, rev.4 classification (BEC). The list was elaborated using the Concordance HS1992-BEC tables
elaborated by United Nations (UNSD—Classifications on economic statistics).

*We loss a substantial number of firms because SABI database do not report information on employment for many
firms. In addition, we also trim the data by eliminating those firms whose labour productivity is extreme (£1%).
Table Al in the Appendix 1 reports the number of firms in the Customs database and in our data set.
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Table 2 presents some characteristics of the firms in the sample. Firms that engage in regu-
lar two-way trade tend to be large, with average employment size of 147 workers, exporting on
average each year 17.1 million euros to the EU15, with a portfolio of 17 product-country com-
binations. The value of imports on intermediate inputs coming from non-EUEFTA countries is
on average 10.1 million euros with a portfolio of seven product-country combinations. While
import portfolio scope is dominated by products coming from high-income non-EUEFTA coun-
tries (40%) and low-income non-EUEFTA countries (41%), the main origin of imports in terms of
value comes from middle-income non-EUEFTA countries (55%). On average, a typical two-way
trade manufacturing firm exports 16 years to the EU15, was born in 1980 and has a 17%probabil-
ity of being foreign owned.

We use additional data sets in thisarticle to obtain data on EU15 potential demand and
the non-EUEFTA supply of products available to firms in export and import markets as well
as other instruments in the robustness section. First, we use COMTRADE database to obtain
the annual value of EU imports (excluding Spain) from non-EUEFTA countries and the annual

TABLE 2 Firm-year descriptives (2000-2018).

Mean SD P10 P50 P90
Export value EU15 17,121 136,147 185 1924 23,132
Export scope EU15 17 29 3 10 37
Interm. import value no 10,099 217,508 13 265 5208
EU-EFTA
Share of high-income 16%
countries

Share of medium-income  55%
countries

Share of low-income 29%
countries

Interm. import scope no 7 12 1 4 15
EU-EFTA

Share of high-income 40%
countries

Share of medium-income  19%

countries
Share of low-income 41%

countries
Employment 174 560 17 57 335
Labour productivity 292,210 542,955 87,000 190,878 518,795
Number of years exporting ~ 16.65 5.30 8 19 22

to EU15

Year of birth 1980 16.18 1961 1985 1996
Foreign ownership status 0.175 0.38 0 0 1

Note: The sample has 60,253 firm-year observations. Value is expressed in thousand euros and scope is the number of product-
country pairs. Firm-level trade flows are obtained from Tax Agency-Customs database (Agencia Tributaria: Estadisticas de
Comercio Exterior) and firms' characteristics are obtained from SABI (sabi.bvdinfo.com). Labour productivity is calculated as
total sales divided by employment. See Table A4 in Appendix 1 for classification of countries by level of income.
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value of non-EUEFTA exports to the EU (excluding Spain) for each product at six digit of HS
1992. Second, in the robustness section, we use data for the most-favoured-nation (MFN) tariff
rates applied by the EU over the period 1997-2018 from UNCTAD's TRAINS database. Data
are harmonised across products at 6-digit level of the Harmonised System (HS) 1992 classifica-
tion. Third, Second, we also use data from IMF database to calculate the bilateral real exchange
rate of Euro, e’ = Egury/cou,t * WZZL where Egyg/cou, is the exchange rate index of euros per
unit of foreign currency, expressed as an index (2010 =100), and CPI is the consumer price index
of Spain and the trading partners (2010 =100). Therefore, an increase in the value of rer indicates
areal depreciation of the Euro currency, so Spanish exports become cheaper and Spanish imports
become more expensive.

3 | EMPIRICAL MODEL

We investigate the import-export connection using an empirical equation that relates a measure
of export performance (value and portfolio scope) with an indicator of import experience (value
and portfolio scope). More specifically, we estimate the following equation:

In(exp;;) = pln(imp;,_, ) + 1 In(employment,_,) + y, In(productivity;,_,) + v In(demand;,_,) + a; + 6, + &;;

€8]

Where the dependent variable, In(exp;,), is the log of firm i's exports value (or the log of the
number of product-country combinations in the export portfolio) to the EU15 countries in
year t; the main explanatory variable, In(imp;,_, ), is the log of firm i's import value (or log of
the number of product-country combinations in the import portfolio) of intermediate inputs
from non-EUEFTA countries.

As control variables, we include two time-varying firm characteristics: employment is
captured by the number of employees and is a measure of firm size, and productivity is the
firm's labour productivity and is calculated as total sales divided by the number of workers.
Productivity and size account for indirect effects of imports on firm's exports both through
the diffusion of new technologies embodied in imported intermediates and through scale
economies from combining more varieties of imported intermediate inputs. The explanatory
variables have been lagged 1 year to alleviate potential reverse causality. We also include a
measure of the potential demand of products exported by each firm, which is constructed as
following:

demand;,_, = ZPIX ot *E;E]lf rom wortd
P expi P

where demand,;_, is the weighted average of EU imports (without Spain) of all products p exported
by firm i in —1, where the weight is the share of each product p in firm i's exports in t—1. Firm's ex-
ports (exp) are obtained from Spanish Customs database and EU imports (IMP¥) are obtained from
COMTRADE database.

Equation (1) includes a full set of firm dummies («;) and year dummies (§;) to control
for unobserved time-unvarying firm characteristics and time-varying macroeconomic factors
respectively.
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3.1 | Instruments

To address possible endogeneity in the export-import connection, we adopt an instrumental
variables (IV) approach to estimate the effect of imports on exports. The instruments set includes
the potential international supply of intermediate inputs available to the firm and firm's lagged
imported intermediates. Changes in the production of foreign suppliers of intermediate inputs
are arguably exogenous trade shocks affecting the cost of imported inputs in small economies
and it is unlikely that changes in Spanish firms' demand affect international prices. Purchases of
intermediate imported inputs in the past are pre-determined by past production decisions and
are not affected by current export shocks. Additionally, as far as firms’ purchases of imports of
intermediate inputs exhibit high inertia over time due to production reasons, we should expect
a high degree of autocorrelation in imports value or scope. Finally, we rely on the fact that the
origin of imports and the destination of exports of Spanish firms are different and supply shocks
affecting the production of intermediate inputs in sourcing countries (in our case, non-EUEFTA
countries) are less likely to be correlated with demand shocks of manufactured goods in destina-
tion countries (in our case EU15).

The potential international supply of inputs available to the firm i in year ¢ is the weighted av-
erage of the exports of intermediate inputs from non-EUEFTA countries in year ¢, excluding sales
to Spain ( EXP* ) The weights used are calculated as the firm i's shares of the value of imports of
intermediate products (lmp”” ) over firm i's total intermediate imported inputs at the beginning
of firm's import activity,

ini

mpp o EXP*

supply;, = Zp 1 Z i pet
Zp 1 Zc 1 pCl

We expect that the cost of importing intermediates inputs to be lower when the potential supply of
imports (supplyit) is higher. So we should observe a positive correlation between imports of foreign
intermediate inputs and the potential non-EUEFTA supply of inputs.

Finally, concerning OLS and IV estimations of Equation (1), robust standard errors clustered
at the firm level are considered in all the regressions to account for heteroskedasticity and within-
industry autocorrelation.

4 | ESTIMATION RESULTS
4.1 | Baseline results

We start estimating Equation (1) using the value of exports and the number of product-
country combinations in the export portfolio (exports scope). In order to investigate whether
imports enhance export performance, the two key explanatory variables are the value of im-
ports and imports scope (captured by the number of product-country combinations in the
import portfolio). Table 3 shows the main results using the OLS and IV estimators. Column
(1) shows the OLS estimation results including firm and year fixed effects. The results point
to a significantly positive effect of imports of intermediate goods on firm's export value.
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Column (2) includes firm size and productivity as additional control variables. Both control
variables have a positive and significant impact on firms' export value, while the impact of
international demand is positive but not statistically different from zero. The coefficient on
imports remains positive and significant but the magnitude falls from 0.109 to 0.052. Therefore,
after including firm size and productivity to take into account the indirect effect of imports on
exports, the estimated direct effect of imports on exports is significantly positive but small: a
1%increase in import values leads to a 0.05% increase in export values. Column (3) shows the
IV estimation results.* We also report the corresponding validation tests: the weak instru-
ments F-test, the Hansen's overidentification J-test for the validity of instruments and the
endogeneity test for our regressor of interest.’” The null hypothesis of weak instruments is
rejected at the 5% significance level and the null hypothesis of Hansen's J-test of valid overi-
dentifying restrictions (or instruments uncorrelated with the error term) is not rejected at a
5% significance level, so we cannot reject the validity of our set of instruments. Using this set
of instruments, we test for the endogeneity of the intermediate imports regressor. We reject
the null hypothesis of weak exogeneity of imports at a 5% significance level. Since we find that
there is an endogeneity issue with the OLS estimates, we focus on consistent IV estimations
in column (3) where we find that a 1% increase in the value of imported intermediate inputs
leads to a 0.07% increase in firms' export value.

We next consider whether the diversification of imports may lead to higher exports given
that the use of a larger set of input varieties may improve the quality and market adequacy of
a firm's products. Table 3 columns (4) to (6) show our model's OLS and IV estimation results
looking at the effect of firm's imports scope (portfolio dimension) on firm's exports value. The
results are in line with the previous ones. When including firm's size and productivity, the direct
effect of intermediate inputs portfolio scope on exports value remains positive and significant
but decreases by a half, with an estimated elasticity of 0.074. Nevertheless, according to valida-
tion tests in column (6), we reject the null hypothesis of exogeneity of imports scope while we
cannot reject Hansen's J null hypothesis of valid overidentification restrictions. So, based on
consistent IV estimation results, the response of firm's exports value to changes in its imports
scope is positive and statistically significant, but in this case with a higher estimated elasticity
of 0.12%.

Columns (7) to (9) in Table 3 analyse the intensive margin of the import-export relation-
ship in terms of the portfolio dimension in order to explore whether import diversification
increases the scope of export portfolio. According to the validation tests results at the bottom
of column (9), we focus on the consistent IV estimation results. Column (9), our preferred
specification, shows that it is very important to account for firm size and firm productivity to
control for the positive indirect effects that imports have on export performance through pro-
ductivity gains and scale economies. Firm's potential demand from EU countries also posi-
tively and significantly determines firm's export scope. The higher the potential demand the
higher the number of varieties exported by the firm, enhancing firm's export diversification.
We conclude that there is a positive and significant direct effect of import scope on export

“Notice that IV estimations lose about 10% of the sample observations because there is missing data for some two
period lagged instruments.

>The endogeneity test is a C-type test statistic. Under the null hypothesis that the endogenous regressors can be treated
as exogenous, the test statistic is distributed as chi-squared with degrees of freedom equal to the number of regressors
tested. In Stata, we use the command ivreg2, endog().
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scope: a 1% increase in the import portfolio scope leads to a 0.13% increase in export portfolio
scope.®

We next consider the structural stability of the import-export relationship since we have a
long period of analysis, including the trade collapse and financial crisis that impacted negatively
on the Spanish economy from 2008 to 2012 and the subsequent recovery from 2013 to 2018. The
change in the model's parameters is evaluated by including differential effects in the impact of
all the explanatory variables through the interaction of each regressor with time-dummy vari-
ables. One time-dummy variable takes a value 1 for years in the 2008-2012 period, that is the
crisis period, 0 otherwise, and a second time-dummy variable that takes value 1 for years in the
2013-2018 period, that is the post-crisis period, 0 otherwise. Additionally, this analysis allows us
to compare our results with those of previous research for other economies over the pre-crisis
period.

Table 4 reports the direct effect of imports on exports and their differential effect by time pe-
riods. We run both OLS and IV estimations for each model specification. The set of instruments
is created accordingly and includes the interaction of each instrument with the corresponding
2008-2012 and 2013-2018 time-period dummies. The validation tests for the set of instruments
used are reported in columns (2), (4) and (6). Hansen's J-test null hypothesis of valid instruments
is not rejected at a 5% significance level and the null hypothesis of weak instruments is rejected
at a 5% significance level. The rejection of the null hypothesis of the weak exogeneity of interme-
diate imports in the three specifications points to an endogeneity problem of imports, so we focus
on the consistent IV estimation results. In all the three specifications, we do find a significant
positive effect of intermediate inputs imports from non-EUEFTA countries on firm's exports to
EU15 countries. Firm imports of intermediate inputs stimulate firm exports especially in terms
of imports scope: a 1% increase in import value leads to a 0.08% increase in export value, and a 1%
increase in intermediate inputs import scope leads to a 0.14% increase both in export values and
in export scope. Nevertheless, neither the differential effect on this direct impact of imports on
exports considering the financial crisis period (2008-2012), nor the differential effect referred to
the post-crisis period (2013-2018) are significantly different from zero. Thus, our results suggest
that the magnitude of the impact of non-EUEFTA intermediate inputs imports on export to the
EU15 was not affected by the business cycles. Additionally, our point estimated coefficient for the
2000-2007 period is similar to the one estimated by Bas and Strauss-Khan (2014) using French
data (0.105) but much smaller than the ones reported by Feng et al. (2016) using Chinese data
(0.949-1.653).

4.2 | Importsource and export performance

So far, we have found a robust positive connection between imports of intermediate inputs
and exports. Next, we explore whether the origin of imports matters. Imported inputs may
differ in terms of quality (superior technology) and prices. Some firms may import expensive
intermediate inputs to incorporate higher quality inputs in order to satisfy market quality

®We further investigate the import-export connection by splitting export portfolio into the number of products and the
number of countries to better assess to what extent importing improves a firm's export diversification. We present the
IV results in Table A5 of the Appendix 1. We find that imports value has a positive and significant impact on the
number of exported products and the number of EU destination countries. The same result holds for imports scope
(product-country pairs) with even higher elasticities.
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requirements (i.e. quality channel); others may simply import cheaper inputs in order to re-
duce costs (i.e. price channel). As we do not have specific information on the technology or
quality level embedded in intermediate imported inputs by Spanish firms, we use the level of
income of the sourcing country to approximate inputs quality, in line with previous research
(Bas & Strauss-Khan, 2014; Feng et al., 2016; Lo Turco & Maggioni, 2013). We assume that im-
ports from high-income sourcing countries provide high-technology or quality inputs, while
low-income sourcing countries provide cheaper inputs to firms seeking to reduce costs. In
our empirical exercise, we distinguish three groups of countries according to the income per
capita in 2000: high-income sourcing countries (>$20,000), medium-income sourcing coun-
tries (between $8000 and $20,000) and low-income sourcing countries (<$8000). Accordingly,
we split firm's total imports of intermediate inputs into three variables: imports of intermedi-
ate inputs from high-income, imports from medium-income and imports from low-income
non-EUEFTA sourcing countries.

Table 5 reports the estimations once we allocate the value or scope of the imported inter-
mediate inputs by sourcing country according to their income level. Columns (1) and (2) ex-
amine the import value-export value connection. Our set of instruments corresponds to each
one of these imports regressors of interest: instruments specific of each explanatory variable
for each group of high/medium/low-income sourcing countries of origin and for each period,
are created.” The Hansen's J-test does not reject the null of the validity of instruments and the
endogeneity test results do not reject the null hypothesis of the weak exogeneity of imports at
a 5% significance level. Therefore, both OLS and IV estimates are consistent, but the former is
more efficient. OLS estimation results point to the relevance of imports of intermediate inputs
independent of the sourcing country from which they are obtained since the equality of im-
ports coefficient estimates is not rejected in column (1). In column (2), the IV estimated coef-
ficients of imports from high-income countries (0.034) and from low-income countries (0.019)
are positive and statistically significant, while the one from medium-income countries is not
statistically different from zero. However, the difference in the magnitude of the coefficients
is not statistically significant (p-value =.17). The same result is obtained in columns (3) and
(4) when we analyse the import scope-export value nexus. Based on the validation tests shown
at the bottom of column (4), we cannot reject the null hypotheses of the validity of instru-
ments and of the weak exogeneity of imports of intermediates. Consequently, based on the
results shown in column (3), we find again that there are not significant differences in the
enhancing effect of imports scope through either the quality channel or the price channel on
export values.

Finally, in columns (5) and (6), we examine the imports scope—exports scope link. Validation
tests results shown at the bottom of column (6) suggest an endogeneity problem of the import
variables in the OLS estimation since we reject the null hypothesis of import variables' weak ex-
ogeneity at a 5% significance level (Hansen's J-test null hypothesis of the validity of instruments
is not rejected at a 5% significance level). Thus, based on the consistent IV estimation results
shown in column (6), our conclusions remain unaltered. Considering the whole sample period
(2000-2018), we do not find any significant difference in the enhancing effect of imports on
exports through the quality channel or the prices channel—the coefficient estimates for import
scope from high-income sourcing countries and from low-income sourcing countries are positive

"We calculate the potential supply instrument by the level of income of the imports-sourcing countries. Basically, we
first keep information on firm's imports coming from countries in each income-level group of sourcing countries and
then we calculate the corresponding instrument for that income-level group and year using the expression in Section 3.
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and statistically significant, but the difference in the estimated magnitudes is not statistically
different from zero.

We conclude that the enhancing effect of imports of intermediate inputs from non-EUEFTA
countries on manufacturing firm's exports to EU15 countries is not affected differently by the
country of origin of imports over the period 2000-2018. This result contrasts with previous re-
search by Lo Turco and Maggioni (2013), Bas and Strauss-Khan (2014) and Feng et al. (2016)
that found a higher effect of imports from high-income countries on firm's exports over the pe-
riod 2000-2006, providing evidence supporting the dominance of the quality channel for Italian,
French and Chinese exporting firms.

Our next step is to check whether the lack of a different impact of imports by income level of
the sourcing country on exports holds along the entire period, because the financial crisis that
erupted in 2008 could imply a structural change in the import-export relationship at the firm
level in Spain. For that purpose, we include interactions of imports values (scope) from high- me-
dium- and low-income sourcing countries with a period dummy for 2008-2018.

Table 6 presents the results. Columns (1) and (2) report the coefficient estimates of the model
specification in terms of import values determining export values. The results of the validation
tests at the bottom of column (2) do not reject the null of weak exogeneity of the import regres-
sors. Therefore, both OLS and IV estimates are consistent but OLS is more efficient. Thus, based
on column (1) estimation results, we obtain non-significant coefficients for the variables inter-
acted with the dummy period 2008-2018. The same results are obtained when import variables
are measured in terms of portfolio size in columns (3) and (4).

Finally, columns (5) and (6) report the coefficient estimates of the model specification in
terms of import scope determining export scope. Validation test results point to the IV estimator
as the consistent one, which reveal a positive and significant effect of imports scope from high-
and low-income countries on firm's exports scope, while the differential effect in the impact of
imports from high-income countries for the period 2008-2018 is negative and significant, a result
that moderates its impact in the post-crisis period. Nevertheless, the results of the test for the
equality of the impact of imports coming from high- or low-income sourcing countries is not re-
jected at a 5% significant level.®

We provide first time evidence for the period 2008-2018 that the financial crisis did not sig-
nificantly affect the import-export nexus, nor the crisis alter the relative importance of the tech-
nological and price channels.

5 | ROBUSTNESS ANALYSIS

In this section, we examine the robustness of the enhancing effect of imports on exports, consider-
ing alternative dependent variables and selecting different samples of firms (Tables 7 and A6 in the
Appendix 1) and constructing different sets of instruments (Table 8). We will compare our results
with those obtained in our preferred specification. Baseline results in Tables 7 and 8 are obtained from
our IV estimations in Table 3 and are now organised as three panels in the same column in Tables 7
and 8: Panel A refers to the imports value and export values specification (Table 3, column 3), Panel B
refers to the imports scope and exports values specification (Table 3, column 6) and Panel C refers to
imports scope and exports scope specification (Table 3, column 9).

5To check for potential composition effects, we repeated the analysis using the sample of firms that exported and
imported regularly in both periods. The results remain unaltered.
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5.1 | Alternative endogenous variables and different subsamples

We begin considering a wider and less restrictive export market, including countries belonging
to EUEFTA rather than EU-15 in the definition of our endogenous variable. IV estimation results
in Table 7 column (2) are almost identical to the baseline ones.’

Additionally, we examine the impact of imports value/scope on the average value per product,
per destination and per product-country pair as endogenous variables to better assess the extent
to which imports of intermediate inputs improve firm's intensive margin of exports. The results
are presented in Table A6 of the Appendix 1. Since we cannot reject the null hypothesis of both
the Hansen's J-test and the endogeneity test, we only report the consistent and efficient OLS co-
efficient estimates. We observe that import values have a positive and significant impact on the
intensive margin of exports while the size of the import portfolio has a positive and significant
effect on the export value per country.

Table 7 columns (3) to (9) shows the IV results using alternative firm sub-samples and dif-
ferent criteria according to several firm characteristics as a sensitivity analysis. In column (3),
we exclude the top 10% of exporters in our sample, and in column (4), we exclude the top 10
exporters in each industry to check whether our results are affected by the size of exporters.
These restrictions reduce the sample size by about 33% or 13,000 observations. Comparing these
estimation results with those in the baseline, we find very similar results both in the significance
and in magnitude of the coefficient estimates, suggesting that the import-export connection is
unaltered by the volume of exports of the firms. When we restrict our sample to domestic-owned
firms (column 5), to firms that do not export more than 10years over the entire period 2000-2018
period (column 6), or to firms born after 1992 (column 7), the key results remain unaltered after
taking into account ownership, age or export tenure of the firm.

So far we did not take into account the fact that the EU market is not the only export desti-
nation and the non-EUEFTA market is not the only source of imports of intermediate goods. To
complete our robustness check, we restrict the samples of two-way trading firms to those export-
ing exclusively to EU15 (column 8) and to those buying the majority of their intermediate inputs
from the non-EUEFTA countries (column 9). In the first sample, with only 747 firms, the point
estimates of import-export elasticities in panel A are similar to the baseline ones while imports
scope—exports value or—exports scope connections are not statistically different from zero. In
the second sample, with 1992 firms, all the point estimates are slightly higher in magnitude, but
the interval estimates indicate that the coefficient estimates are not different from the baseline
results. Overall, the results in Table 7 confirm that the enhancing effect of imports on exports is
robust to different samples of firms.

5.2 | Alternative instruments

We finish this robustness section presenting a further set of estimations using the IV estimator
with alternative sets of instruments.

The results are shown in Table 8. First, we use the third lag rather than the second lag of all
the instruments. As expected, IV estimations include less observations than the baseline (Table 8,
column 2). Validation test results do not reject the null hypothesis of the validity of instruments

“The results were also the same when we restricted the sample of destination countries to the EURO zone.
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and reject the null hypothesis of weak exogeneity of the import variables in panels A and C. IV
estimation results are in line with our baseline ones (column 1).

Second, we consider an alternative definition of imports of intermediate inputs based on
Feenstra and Hanson (1996). To do so, we first select the firm's main sector of activity defined at
the HS 4-digit level, and then consider that the firm's imports belonging to the same HS 4-digit
level than the firm's exports are final goods, whereas imports from any other category are inter-
mediate inputs. The results are shown in Table 8 column (3). Hansen's J-test null hypothesis of
the validity of instruments is not rejected in the three panels. The results of the endogeneity test
in panel C reject the exogeneity of intermediate imports scope, thus supporting the consistency
of IV estimation results that are in line with our main results.

Third, we use the definition of tariff and exchange rates instruments proposed by Bas and
Strauss-Khan (2014). These two instruments for intermediate inputs imported by a firm are
constructed at firm level, using firm's shares. The tariff in product p is computed as a weighted
average of EU tariffs, TAR, applied to the p products imported by Spanish firm i from non-
EUEFTA countries. The weights are the shares of imports of each product p imported by firm
i, IMP;”ii, belonging to the set of products imported by firm i, PlM , in its initial year of activity.

. pu IMPJ
tariff, = szl ———— TARy,
i i
Yoo, IMPY:

Similarly, the real exchange rate for firm i is computed as the weighted average of real exchange rates

applied to imports of intermediate products from non-EUEFTA country ¢, RER ;. The weights are the

shares of firm's imports of intermediate inputs sourced from each non-EUEFTA country c, IMPi’i’i, in
the set of sourcing non-EUEFTA countries of firm i's imports, ClM , in its initial year of activity:

cM  IMP™

rer;, = 2ci1 < RER

ct

Z f\/[ IMPini
c=1 ci

Table 8, column (4) provides the IV estimation results. The Hansen's J-test null hypothesis of
the validity of instruments is not rejected and the null hypothesis of the weak exogeneity of
the intermediate imports regressor is rejected in panels A and B—in panel C, we reject the
Hansen's J null hypothesis. Based on these alternative instruments, we obtain almost identi-
cal positive and significant impact of imports of intermediate inputs on firm exports to our
baseline estimates.

Finally, we construct two instruments for intermediate inputs imported by a firm at industry
level, considering the industry in which the firm operates, following Feng et al. (2016). The tariff
in industry j is computed as a weighted average of EU tariffs applied to the p products imported
by Spanish firms in each industry j (NACE 4-digit) from non-EUEFTA countries in year ¢, TAR,;.
The weights are the shares of imports of each product p, IM. ;’Jl.’, belonging to the set of products
imported by firms operating in industry j, PJM at the beginning of the period, in 1997.

. pu IMPY
tariffy = Y, )| ————— TARy,
J IMP1?97
p=1 pj
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Similarly, the real exchange rate in industry j is computed as the weighted average of real exchange
rates applied to imports of intermediate products from non-EUEFTA country ¢, RER,,. The weights
are the shares of imports of intermediate inputs sourced from each non-EUEFTA country c, IMP,,
in the set of importing source non-EUEFTA countries of industry j, CJM ,in 1997:

1997
cM IMch
rer;, = Zcle — — RER,,
J
XL IMP;

We expect that the cost of importing intermediate inputs to be lower when the import tariffs (tariff;,)
is lower and the real exchange rate appreciates (rerjt). Therefore, we should observe a negative cor-
relation between imports and tariffs and real exchange rate.

Table 8, column (5) provides the IV estimation results. The Hansen's J-test null hypothesis
of the validity of instruments is not rejected and the null hypothesis of the weak exogeneity of
the intermediate imports regressor is rejected in the three panels. Based on these alternative in-
struments, we obtain almost identical positive and significant impact of imports of intermediate
inputs on firm exports to our baseline estimates.

Overall, the enhancing effect of imports of intermediate inputs on firm's exports by Spanish
firms is robust to sample selection, the definition of the dependent variable and the use of alter-
native instruments.

6 | CONCLUSIONS

This is the first article that measures the impact of importing intermediate inputs on the export
value and scope of Spanish manufacturing firms over the period 1997-2018. To alleviate endo-
geneity problems in the import-export link, we use the universe of firms that regularly export to
the EU15 market and import intermediate inputs from non-EUEFTA markets. In addition, we
use an IV estimation strategy, using potential supply for firm's imports as exogenous measures
of trade shocks affecting firm's import costs. Moreover, we control for observable firm character-
istics such as employment size and apparent labour productivity to consider the indirect impact
of imports on exports through costs, so we can isolate the direct impact of imports on exports
through the demand only.

We find robust evidence on the enhancing effect of importing intermediate inputs on firm's
exports. The higher the value of imports of intermediate inputs the higher the value of exports.
Similarly, the higher the firm's import scope, the higher the exports values and scope. Moreover,
this direct effect of imports on exports is stable over time.

We further disentangle the channels through which the import-export link operates.
We consider high quality imports as a source of firm's exports improvement to satisfy more
difficult or demanding markets imports, where high-quality imports are proxied by inputs
purchased from high-income countries. Alternatively, cost-saving or low-price intermediate
imports may increase expected export returns and thus stimulate exporting more, where low
price intermediate inputs are proxied by inputs purchased from low-income sourcing coun-
tries. On average, over the whole sample period, 2000-2018, we do not find any significant
difference in the enhancing effect of imports on exports through either the quality channel or
the prices channel.
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Our finding suggests that the enhancing effect of imports of intermediate inputs on ex-
ports should be taken into account by policymakers in the design of promotion policies that
facilitate access to key foreign intermediate inputs. We provide evidence, for the first time,
that low-income sourcing countries are increasingly becoming providers of intermediate in-
puts that enhance the export performance of Spanish firms. Therefore, internationalisation
promotion policies should provide information, advice and support about these new sourcing
countries, so companies can expand the range of their input suppliers with foreseeable com-
petitiveness gains.
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APPENDIX 1

TABLE A1 Number of firms in Customs database and number of firms in the data set.

Regular exporters
Regular to EU and regular
Regular exporters importers from Manufacturers >10
Year Exporters exporters to EU EUEFTA employees (data set)
1997 47,308 25,792 16,682 3761 1158
1998 52,061 29,476 18,285 4344 1543
1999 52,284 32,961 20,044 4926 1851
2000 56,871 36,914 22,174 5635 2206
2001 59,185 38,185 22,640 5776 2429
2002 60,467 39,130 23,170 6028 2744
2003 61,568 39,865 23,447 6354 3084
2004 61,836 40,207 23,424 6681 3270
2005 63,149 40,573 23,345 6997 3438
2006 65,046 40,985 23,108 7192 3546
2007 64,538 40,893 22,527 7273 3519
2008 67,188 40,487 21,924 7294 3520
2009 67,444 40,038 21,504 7105 3444
2010 69,563 40,765 21,399 7122 3423
2011 70,898 41,219 21,658 7249 3448
2012 76,807 43,071 22,281 7463 3485
2013 80,150 44,566 22,688 7552 3464
2014 77,442 45,840 22,896 7771 3506
2015 75,765 46,252 22,156 7750 3550
2016 74,217 42,875 20,801 7258 3356
2017 73,526 39,783 19,624 6771 2656
2018 72,538 36,540 18,374 6282 2165

Source: Own elaboration using Tax Agency-Customs and SABI database.
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TABLE A3 Descriptive statistics of database.

Type of variable N.
(number lags) Name of variable Observ. Mean SD Min. Max.
Dependent (log)  Export value 47,462 7.73 1.95 0.41 15.58
variable
(log)  Export scope 47,462 2.37 1.01 0.00 6.79
Controls
L1 (log)  Potential demand 47,462 13.99 1.52 7.88 19.24
L1 (log)  Employment 47,462 4.30 1.18 2.30 9.62
L1 (log)  Labour productivity 47,462 12.24 0.74 7.20 17.35
Main explanatory variable
L1 (log)  Import value 47,462 5.85 2.25 0.41 16.47
L1 (log) Import scope 47,462 1.50 1.00 0.00 5.89
L1 (log)  Imp. value from high- 47,462 3.28 2.90 0.00 13.79
income countries
L1 (log)  Imp. value from medium- 47,462 2.46 3.01 0.00 16.35
income countries
L1 (log) Imp.value from low-income 47,462 3.80 3.06 0.00 15.71
countries
L1 (log)  Imp. scope from high- 47,462 0.94 0.88 0.00 5.17
income countries
L1 (log)  Imp. scope from medium- 47,462 0.57 0.70 0.00 4.96
income countries
L1 (log)  Imp. scope from low- 47,462 1.00 0.86 0.00 4.91
income countries
L1 (log) Importvalue a la Feentra 43,773 5.46 2.29 0.41 16.36
Hanson
L1 (log) Import scope ala 43,773 1.27 0.96 0.00 5.74
Feenstra-Hanson
Instruments
L2 (log)  Potential supply 40,808 12.01 2.21 0.00 18.59
L2 (log)  Tariff (BEC-industry 40,808 0.03 0.02 0.00 0.12
shares)
L2 (log)  Rer (BEC-industry shares) 40,808 0.70 0.04 0.48 1.47
L2 (log)  Tariff (BEC-firm shares) 40,808 0.03 0.02 0.00 0.24
L2 (log)  Rer (BEC-firm shares) 40,511 0.00 0.24 —6.23 2.15
L2 (log)  Potential supply a la 40,650 11.97 2.33 0.00 18.65
Feenstra-Hanson
L2 (log)  Tariff (Feenstra-Hanson— 40,808 0.03 0.02 0.00 0.16
industry shares)
L2 (log)  Rer (Feenstra-Hanson— 40,808 0.69 0.08 0.15 2.03

industry shares)

Note: L1 (L2) means one-period (two-period) lagged variable. BEC-industry shares (baseline): definition intermediate according
to BEC classification; industry-based import share at the year 1997. BEC-firm shares: definition intermediate according to BEC
classification; firm-based import share at the beginning of export-import activity. Feestra-Hanson-industry shares: definition of
intermediate inputs (excluded HS4 imports of main HS4 exports); industry-based import share at the year 1997.
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TABLE A4 Distribution of countries based on development level (GDP per capita PPP 2000).

High-income No-EUEFTA countries (>20.000$)

AUS, CAN, HKG, ISR, JPN, KOR, NZL, SGP, TWN, USA

Medium-income countries (8.000-20.0008$)

ARE, ARG, BHR, BHS, BLR, BRA, CHL, COL, CRI, DOM, DZA, GAB, GNQ, HRV, IRN, JAM, KAZ, KWT,
LBN, MEX, MKD, MUS, MYS, OMN, PAN, QAT, RUS, SAU, SRB, SYC, THA, TTO, TUR, URY, VEN,

ZAF

Low-income countries (<8.000%)

AGO, ALB, ARM, AZE, BEN, BFA, BGD, BOL, CHN, CIV, CMR, COD, COG, CPV, CUB, ECU, EGY, ETH,
GEO, GHA, GIN, GTM, HND, HTIL IDN, IND, JOR, KEN, KGZ, KHM, LBR, LKA, MAR, MDA, MDG,
MLI, MOZ, MRT, NAM, NER, NGA, NIC, NPL, PAK, PER, PHL, PRY, SDN, SEN, SLE, SLV, TGO, TUN,

TZA,UGA, UKR, UZB, VNM, YEM, ZMB, ZWE

Source: World Development Indicators.

TABLE A5 Robustness analysis. Impact of imports on the extensive margin (number of products and

number of countries). IV estimations.

@ (©) 3 (C))
Export Export

Export products Export products countries countries
Import value (t—1) 0.0286*** 0.0175%**

(0.00771) (0.00565)
Import scope (t—1) 0.123%** 0.0600***

(0.0198) (0.0144)

Employment (t—1) 0.0423%** 0.0412%** —0.000551 —0.000996

(0.0110) (0.0110) (0.00699) (0.00700)
Productivity (t—1) 0.213%** 0.188*** 0.229%** 0.220%***

(0.0222) (0.0222) (0.0161) (0.0156)
Potential demand (t—1) 0.1027%** 0.0958%*** 0.0849%** 0.0847***

(0.0176) (0.0172) (0.0130) (0.0128)
Observations 40,106 40,106 40,106 40,106
R-squared .023 .021 .039 .038
Weak identif. SW F Test 1394 1015 1394 1015
Hansen J p-value 984 965 .987 995
Endog. test p-value .00945 .0000 .0414 .00355

Note: All the variables are expressed in logs. All the estimations include firm and year fixed effects. In the IV estimations, the
set of instruments includes the second lag of log supply and log IMP. Robust standard errors clustered by firm in parentheses.

**p <.01, *p<.05and *p<.1.
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