WORKING PAPER

Share of exports to low-income countries, productivity,
and innovation: A replication study with firm-level data

from six European countries

by
Joachim Wagner

University of Lineburg
Working Paper Series in Economics

No. 344

July 2015

www.leuphana.de/institute/ivwl/publikationen/working-papers.html

ISSN 1860 - 5508



Share of exports to low-income countries, productivity, and innovation:
A replication study with firm-level data from six European countries*
Joachim Wagner

Leuphana University Lineburg, Germany, and CESIS, KTH, Stockholm, Sweden

[wagner@Ileuphana.de]

[This version: July 21, 2015]

Abstract:

Crind and Epifani (2012) report and discuss two empirical regularities they find in a
representative sample of Italian manufacturing firms. First, there is a negative
correlation between firms’ productivity and their export share to low-income
destinations. Second, there is a negative correlation between firms’ innovation
activity and their export share to low-income destinations. This note uses recently
available comparable high quality firm level data for six European countries (including
ltaly) and similarly specified empirical models in an attempt to replicate these results.
Replication failed completely. The link found between the share of exports to low-
income countries and either productivity or R&D intensity is never in line with the

results from Crind and Epifani (2012).
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* The firm level data used in this study are available from www.efige.org. To facilitate replication and

extensions the Stata do-file used is available from the author on request.



1. Motivation

In a paper published in the Economic Journal Crind and Epifani (2012) report and
discuss two empirical regularities they find in a representative sample of Italian
manufacturing firms:

R1: There is a negative correlation between firms’ productivity and their export
share to low-income destinations.

R2: There is a negative correlation between firms’ innovation activity and their
export share to low-income destinations.

The authors conjecture that more productive firms tend to concentrate their
sales in high-income markets because they produce higher-quality products (where
product quality is closely related to innovation), for which relative demand is higher in
high-income destination countries. Crind and Epifani (2012, p. 1237) argue that this
finding can shed light on the important but not yet fully understood issue of the
determinants of the popularity of foreign destinations from the standpoint of domestic
exporters. However, they point out that it is not known as yet “whether the empirical
regularities documented ..., although strong and plausible, hold elsewhere. Testing
whether our results extend beyond ltalian manufacturing is therefore a promising
avenue for future research.” (Crind and Epifani 2012, p. 1237)

This note walks down that avenue. It uses recently available comparable high
quality firm level data for six European countries (including ltaly) and similarly
specified empirical models in an attempt to replicate the results found by Criné and
Epifani (2012), keeping in mind that “the credibility of a new finding that is based on
carefully analyzing two data sets is far more than twice that of a result based only on

one” (Hamermesh, 2000, p. 376).



To anticipate the most important finding, replication failed completely. The link
found between the share of exports to low-income countries and either productivity or
innovation activity is never in line with the results from Crind and Epifani (2012).

The rest of the paper is organized as follows. Section 2 introduces the data
used, discusses the definition of the variables and the specification of the empirical
models, and comments on the econometric methods applied to estimate the models.

Section 3 presents the results of the econometric investigation. Section 4 concludes.

2. Data and empirical strategy

The empirical investigation in this paper uses the EU-EFIGE/Bruegel-UniCredit
dataset (the EFIGE data from now on). This database has recently been collected
within the project European Firms in a Global Economy: internal policies for external
competitiveness. It combines measures of firms’ international activities with
information on firm characteristics for representative samples of manufacturing firms
in seven European Economies (Germany, France, ltaly, Spain, United Kingdom,
Austria, and Hungary). Data were collected in 2010 and refer (mainly) to 2008. A
detailed description of the EFIGE data is given in Altomonte and Aquilante (2012). An

anonymized version of the EFIGE data is publicly available at www.efige.org.

In their empirical models Crind and Epifani (2012) regress the share of exports
of a firm to low-income countries on productivity and on innovation activities while
controlling for industry affiliation. Using the EFIGE data these variables are defined
as follows:

Share of exports to low-income countries is defined as the sum of the shares
of exports of a firm that goes to countries from the group of “Other EU countries” (that
do not belong to the EU15 countries, and that comprise Bulgaria, Cyprus, Estonia,

Latvia, Lithuania, Malta, Poland, Czech Republic, Romania, Slovakia, Slovenia, and
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Hungary), to China and India, and to Central and South America. In the EFIGE
questionnaire other areas listed in the respective question are the “EU15 countries”
and “USA and Canada” (which are high-income countries) and areas that comprise
both high-income and low-income countries (“Other European countries not EU”
include Switzerland and Norway, and Russia and the Ukraine; “Other Asian
Countries” include Japan and Afghanistan; and “Other Areas” include Australia and
Angola). Note that the definition of low-income countries used here differs in detail
from the definition used by Crino and Epifani (2012, p. 1209) who include Africa (but
not India) due to different areas used in the respective questionnaires.

Productivity is measured as Total Factor Productivity (TFP) and is defined as
the Solow residual of a Cobb-Douglas production function estimated following the
semi-parametric algorithm suggested by Levinsohn and Petrin (2003). This measure
of productivity is a similar (but not identical) to the various measures used by Crino
and Epifani (2012, p. 1212), and it is the only one available in the version of the
EFIGE data that is used in this study.

Innovation activity is measured by two variables. One is the average
percentage of turnover from innovative products sales over the last three years
(2007-2009). The other is the average percentage of total turnover the firm invested
in R&D in the last three years (2007-2009). Crind and Epifani (2012, p. 1230) use
identical variables plus a dummy-variable for process innovation (and the principal
component from these three proxy variables for firms’ innovative activities).

Industry controls are dummy variables for 11 industries according to the
NACE-Clio categories; these are the only industry variables included in the EFIGE
data used in this study (see Altomonte and Aquilante 2012, p. 18).

Crino and Epifani (2012, p. 2014) apply two econometric methods to estimate

their empirical models, Ordinary Least Squares (OLS) and an outlier-robust
4



procedure that uses the rreg command in Stata. The latter command implements
the M-estimator proposed by Huber (1964). However, as pointed out by Verardi and
Croux (2009, p. 442), this estimator can only identify isolated outliers and is
inappropriate when clusters of outliers exist where one outlier can mask the presence
of another, and the initial values for the algorithm is not robust to bad leverage points.
Full robustness can be achieved by using the so-called MM-estimator that can resist
contamination of the data set of up to 50% of outliers (i.e., that has a breakdown
point! of 50 % compared to zero percent for OLS). Here we report results based on
OLS estimates plus results estimated using the Huber M-estimator and the MM-
estimator.?

In this paper we use data for six of the seven countries included in the EFIGE

study, namely Germany, France, ltaly, Spain, United Kingdom, and Hungary.®

3. Results of the econometric investigation

To test for the presence or not of the two empirical regularities reported by Crind and
Epifani (2012) - a negative correlation between firms’ productivity and their export
share to low-income destinations; and a negative correlation between firms’
innovation activity and their export share to low-income destinations — three empirical
models are estimated that regress the share of a firm’s exports to low-income
countries on (1) total factor productivity, (2) the share of innovative products in total

sales, and (3) the share of R&D expenditures in total sales, controlling for industry

' The breakdown point of an estimator is the highest fraction of outliers that an estimator can
withstand, and it is a popular measure of robustness.

2 Computations were done using the ado-files provided by Verardi and Croux (2009) with the efficiency
parameter set at 0.7 as suggested there based on a simulation study.

3 Austria is not included because the number of firms with complete information on the variables used

in the empirical models is tiny; details are available on request.



affiliation of a firm by a complete set of industry dummy variables. Each empirical
model is estimates by (1) OLS, (2) the Huber-M-estimator, and (3) the fully robust
MM-estimator. All nine models are estimated for each of the six countries included in

this study. Results for the 54 models are reported by country in Table 1 to Table 6.

[Table 1 — Table 6 near here]

Of the 54 estimated regression coefficients none is negative and statistically
significantly different from zero at an error level of 10 percent or better, and only 8
have a negative sign. From the remaining 48 positive coefficients 21 are statistically
significantly different from zero at an error level of 10 percent or better. These results
are not at all in line with the two empirical regularities reported by Crind and Epifani

(2012).

4, Concluding remarks

Crind and Epifani (2012) report and discuss two empirical regularities they find in a
representative sample of Italian manufacturing firms. First, there is a negative
correlation between firms’ productivity and their export share to low-income
destinations. Second, there is a negative correlation between firms’ innovation
activity and their export share to low-income destinations. This note uses recently
available comparable high quality firm level data for six European countries (including
ltaly) and similarly specified empirical models in an attempt to replicate these results.
Replication failed completely. The link found between the share of exports to low-
income countries and either productivity or R&D intensity is never in line with the

results from Crind and Epifani (2012).



The results reported here cast doubts on the general validity of the empirical
findings reported by Crind and Epifani (2012). If these findings were valid in general
they should show up in similarly (but not identically) specified empirical models

estimated using different data from similar countries (or even the same country).
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Table 1: Share of exports to low-income countries, productivity, and innovation:
Regression results for Germany

Method OLS RREG MMREGESS

Dependent variable:
Share of exports to low-income
countries in total exports (percent)

Total factor productivity B 0.251 0.965 2.001
p 0.892 0.618 0.334
Share of innovative products B3 0.126 0.102 -0.007
in total sales  (percent) p 0.048 0.035 0.873
Share of R&D expenditures B 0.022 0.030 0.065
In total sales (percent) p 0.869 0.794 0.730
Industry controls yes yes yes
Number of firms 318 318 318

Note: For description of data, definition of variables and discussion of methods see text. B is the
estimated regression coefficient, p is the prob-value. All models include a constant.

Descriptive statistics

Mean sd min p25 pS0 p75 max

Share of exports to low-income 1840 17.63 0 5 15 25 100
countries in total exports (percent)

Total factor productivity 0.19 047 -142 -0.07 019 040 282
Share if innovative products 15.29 18.58 0 0 10 20 100

in total sales (percent)

Share of R&D expenditures 6.11 784 0 1 3 10 50
in total sales (percent)



Table 2: Share of exports to low-income countries, productivity, and innovation:
Regression results for France

Method OoLS RREG MMREGESS

Dependent variable:
Share of exports to low-income
countries in total exports (percent)

Total factor productivity B 2.351 0.143 0.021

P 0.015 0.376 0.395
Share of innovative products B3 -0.009 0.009 -0.0002
in total sales  (percent) p 0.736 0.096 0.710
Share of R&D expenditures B 0.187 0.113 -0.003
In total sales (percent) p 0.009 0.000 i
Industry controls yes yes yes
Number of firms 1,091 1,091 1,091

Note: For description of data, definition of variables and discussion of methods see text. B is the
estimated regression coefficient, p is the prob-value. All models include a constant. ##### indicates
that the variance matrix in nonsymmetric or highly singular; standard errors cannot be computed.

Descriptive statistics

Mean sd min p25 p50 p75 max

Share of exports to low-income 11.97 19.26 0 0 1 19 100
countries in total exports (percent)

Total factor productivity -0.065 0.62 -2.27 -041 -0.12 022 1.88
Share if innovative products 11.99 2025 0 0 3 15 100

in total sales (percent)

Share of R&D expenditures 451 848 0 0 2 5 100
in total sales (percent)



Table 3: Share of exports to low-income countries, productivity, and innovation:

Regression results for Hungary

Method OLS RREG MMREGESS

Dependent variable:

Share of exports to low-income

countries in total exports (percent)

Total factor productivity B -6.016 1.510 0.890
p 0.212 0.033 0.051

Share of innovative products B3 -0.015 0.073 0.003

in total sales  (percent) p 0.902 0.035 0.808

Share of R&D expenditures B 0.725 -0.001 -0.031

In total sales (percent) p 0.273 0.988 0.905

Industry controls yes yes yes

Number of firms 190 190 190

Note: For description of data, definition of variables and discussion of methods see text. B is the
estimated regression coefficient, p is the prob-value. All models include a constant.

Descriptive statistics

Share of exports to low-income
countries in total exports (percent)

Total factor productivity

Share if innovative products
in total sales (percent)

Share of R&D expenditures
in total sales (percent)

Mean

26.67

0.013

9.47

1.85

10

sd

36.75 0

0.65

18.97 0

4.70

p25 p50 p75 max

0 5 50 100

-0.35 -0.004 0.39 1.54

0 0 10 100



Table 4: Share of exports to low-income countries, productivity, and innovation:
Regression results for Italy

Method OLS RREG MMREGESS

Dependent variable:
Share of exports to low-income
countries in total exports (percent)

Total factor productivity B 0.667 3.021 2.035
p 0.660 0.000 0.000
Share of innovative products B3 0.065 0.031 0.012
in total sales  (percent) p 0.050 0.030 0.158
Share of R&D expenditures B 0.260 0.120 0.033
In total sales (percent) p 0.009 0.003 0.367
Industry controls yes yes yes
Number of firms 1,338 1,338 1,338

Note: For description of data, definition of variables and discussion of methods see text. B is the
estimated regression coefficient, p is the prob-value. All models include a constant.

Descriptive statistics

Mean sd min p25 pS0 p75 max

Share of exports to low-income 16.00 23.62 0 0 5 20 100
countries in total exports (percent)

Total factor productivity -0.27 050 -3.07 -0.54 -0.27 0.004 1.42
Share if innovative products 16.44 2227 0 0 10 20 100

in total sales (percent)

Share of R&D expenditures 479 788 0 0 2 5 100
in total sales (percent)
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Table 5: Share of exports to low-income countries, productivity, and innovation:
Regression results for Spain

Method OoLS RREG MMREGESS

Dependent variable:
Share of exports to low-income
countries in total exports (percent)

Total factor productivity B -2.145 1.538 1.984
p 0.436 0.404 0.190
Share of innovative products B3 0.034 0.087 0.036
in total sales  (percent) p 0.629 0.097 0.274
Share of R&D expenditures B 0.016 0.149 0.017
In total sales (percent) p 0.904 0.137 0.845
Industry controls yes yes yes
Number of firms 279 279 279

Note: For description of data, definition of variables and discussion of methods see text. B3 is the
estimated regression coefficient, p is the prob-value. All models include a constant.

Descriptive statistics

Mean sd min p25 pS0 p75 max

Share of exports to low-income 18.21 2435 0 0 10 25 100
countries in total exports (percent)

Total factor productivity -0.087 0.54 -3.26 -0.39 -0.12 025 1.79
Share if innovative products 15.03 19.16 O 0 10 20 100

in total sales (percent)

Share of R&D expenditures 516 999 0 0 1 5 80
in total sales (percent)
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Table 6: Share of exports to low-income countries, productivity, and innovation:
Regression results for the United Kingdom

Method OoLS RREG MMREGESS

Dependent variable:
Share of exports to low-income
countries in total exports (percent)

Total factor productivity B 1.100 2.367 1.377
p 0.616 0.020 0.027
Share of innovative products B3 0.090 0.079 0.024
in total sales  (percent) p 0.126 0.001 0.289
Share of R&D expenditures B 0.096 0.168 0.095
In total sales (percent) p 0.350 0.001 0.028
Industry controls yes yes yes
Number of firms 274 274 274

Note: For description of data, definition of variables and discussion of methods see text. B3 is the
estimated regression coefficient, p is the prob-value. All models include a constant.

Descriptive statistics

Mean sd min p25 pS0 p75 max

Share of exports to low-income 11.92 18.63 0 0 5 15 90
countries in total exports (percent)

Total factor productivity -0.116 0.49 -1.83 -044 -0.15 0.11 1.98
Share if innovative products 1474 2152 0 0 9 20 100

in total sales (percent)

Share of R&D expenditures 429 945 0 0 1 5 100
in total sales (percent)

13



Working Paper Series in Economics

(recent issues)

No.343:

No.342:

No.341:

No.340:

No0.339:

No0.338:

No.337:

No.336:

No0.335:

No0.334:

No0.333:

No.332:

No0.331:

No0.330:

No.329:

No.328:

No.327:

Joachim Wagner: R&D activities and extensive margins of exports in manufacturing
enterprises: First evidence for Germany, July 2015

Joachim Wagner: A survey of empirical studies using transaction level data on exports
and imports, June 2015

Joachim Wagner: All Along the Data Watch Tower - 15 Years of European Data Watch in
Schmollers Jahrbuch, June 2015

Joachim Wagner: Kombinierte Firmenpaneldaten — Datenangebot und Analyse-
potenziale, Mai 2015

Anne Maria Busch: Drug Prices, Rents, and Votes in the German Health Care Market:
An Application of the Peltzman Model, May 2015

Anne Maria Busch: Drug Prices and Pressure Group Activities in the German Health
Care Market: An Application of the Becker Model, May 2015

Inna Petrunyk and Christian Pfeifer: Life satisfaction in Germany after reunification:
Additional insights on the pattern of convergence, May 2015

Joachim Wagner: Credit constraints and the extensive margins of exports: First evidence
for German manufacturing, March 2015 [published in: Economics: The Open-Access,
Open-Assessment E-Journal, 9(2015-18): 1-17]

Markus Groth und Jérg Cortekar: Die Relevanz von Klimawandelfolgen fur Kritische
Infrastrukturen am Beispiel des deutschen Energiesektors, Januar 2015

Institut fiir Volkswirtschaftslehre: Forschungsbericht 2014, Januar 2015

Annette Brunsmeier and Markus Groth: Hidden climate change related risks for the
private sector, January 2015

Tim W. Dornis and Thomas Wein: Trademark Rights, Comparative Advertising, and
“Perfume Comparison Lists” — An Untold Story of Law and Economics, December 2014

Julia Jauer, Thomas Liebig, John P. Martin and Patrick Puhani: Migration as an
Adjustment Mechanism in the Crisis? A Comparison of Europe and the United States,
October 2014

T. Addison, McKinley L. Blackburn and Chad D. Cotti: On the Robustness of Minimum
Wage Effects: Geographically-Disparate Trends and Job Growth Equations, September
2014

Joachim Méller and Marcus Zierer: The Impact of the German Autobahn Net on Regional
Labor Market Performance: A Study using Historical Instrument Variables, November
2014

Ahmed Fayez Abdelgouad, Christian Pfeifer and John P. Weche Gellibcke: Ownership
Structure and Firm Performance in the Egyptian Manufacturing Sector, September 2014

Stephan Humpert: Working time, satisfaction and work life balance: A European
perspective. September 2014



No0.326: Arnd Kélling: Labor Demand and Unequal Payment: Does Wage Inequality matter?
Analyzing the Influence of Intra-firm Wage Dispersion on Labor Demand with German
Employer-Employee Data, November 2014

No0.325:  Horst Raff and Natalia Trofimenko: World Market Access of Emerging-Market Firms: The
Role of Foreign Ownership and Access to External Finance, November 2014

No0.324: Boris Hirsch, Michael Oberfichtner and Claus Schnabel: The levelling effect of product
market competition on gender wage discrimination, September 2014

No.323: Jirgen Bitzer, Erkan G6ren and Sanne Hiller: International Knowledge Spillovers: The
Benefits from Employing Immigrants, November 2014

No.322: Michael Gold: Kosten eines Tarifabschlusses: Verschiedene Perspektiven der
Bewertung, November 2014

No.321:  Gesine Stephan und Sven Uthmann: Wann wird negative Reziprozitat am Arbeitsplatz

akzeptiert? Eine quasi-experimentelle Untersuchung, November 2014

No0.320: Lutz Bellmann, Hans-Dieter Gerner and Christian Hohendanner: Fixed-term contracts
and dismissal protection. Evidence from a policy reform in Germany, November 2014

No.319:  Knut Gerlach, Olaf Hiibler und Wolfgang Meyer: Betriebliche Suche und Besetzung von
Arbeitsplatzen fur qualifizierte Tatigkeiten in Niedersachsen - Gibt es Defizite an
geeigneten Bewerbern?, Oktober 2014

No0.318: Sebastian Fischer, Inna Petrunyk, Christian Pfeifer and Anita Wiemer: Before-after
differences in labor market outcomes for participants in medical rehabilitation in
Germany, December 2014

No.317:  Annika Pape und Thomas Wein: Der deutsche Taximarkt - das letzte (Kollektiv-)
Monopol im Sturm der ,neuen Zeit“, November 2014

No.316:  Nils Braakmann and John Wildman: Reconsidering the impact of family size on labour
supply: The twin-problems of the twin-birth instrument, November 2014

No.315:  Markus Groth and Jérg Cortekar: Climate change adaptation strategies within the
framework of the German “Energiewende” — Is there a need for government interventions
and legal obligations?, November 2014

No.314: Ahmed Fayez Abdelgouad: Labor Law Reforms and Labor Market Performance in Egypt,
October 2014

No.313: Joachim Wagner: Still different after all these years. Extensive and intensive margins of
exports in East and West German manufacturing enterprises, October 2014

No.312: Joachim Wagner: A note on the granular nature of imports in German manufacturing
industries, October 2014 [published in: Review of Economics 65 (2014), 3, 241-252]

No.311:  Nikolai Hoberg and Stefan Baumgdrtner: Value pluralism, trade-offs and efficiencies,
October 2014

No.310:  Joachim Wagner: Exports, R&D and Productivity: A test of the Bustos-model with
enterprise data from France, Italy and Spain, October 2014 [ published in: Economics
Bulletin 35 (2015), 1, 716-719]

No.309: Thomas Wein: Preventing Margin Squeeze: An Unsolvable Puzzle for Competition
Policy? The Case of the German Gasoline Market, September 2014



No.308:

No.307:

No.306:

No.305:

No.304:

No0.303:

No.302:

No.301:

No.300:

No.299:

No0.298:

No.297:

No.296:

No.295:

No.294:

No0.293:

No.292:

No.291:

Joachim Wagner: Firm age and the margins of international trade: Comparable evidence
from five European countries, September 2014

John P. Weche Gellibcke: Auslandskontrollierte Industrie- und Dienstleistungs-
unternehmen in Niedersachsen: Performancedifferentiale und Dynamik in Krisenzeiten,
August 2014

Joachim Wagner: New Data from Official Statistics for Imports and Exports of Goods by
German Enterprises, August 2014 [published in: Schmollers Jahrbuch / Journal of
Applied Social Sciences Studies 134 (2014), 3, 371-378]

Joachim Wagner: A note on firm age and the margins of imports: First evidence from
Germany, August 2014 [published in: Applied Economics Letters 22 (2015), 9, 679-682]

Jessica Ingenillem, Joachim Merz and Stefan Baumgértner: Determinants and
interactions of sustainability and risk management of commercial cattle farmers in
Namibia, July 2014

Joachim Wagner: A note on firm age and the margins of exports: First evidence from
Germany, July 2014 [published in: International Trade Journal 29 (2015), 2, 93-102]

Joachim Wagner: A note on quality of a firm’s exports and distance to destination
countries: First evidence from Germany, July 2014

Ahmed Fayez Abdelgouad: Determinants of Using Fixed-term Contracts in the Egyptian
Labor Market: Empirical Evidence from Manufacturing Firms Using World Bank Firm-
Level Data for Egypt, July 2014

Annika Pape: Liability Rule Failures? Evidence from German Court Decisions, May 2014

Annika Pape: Law versus Economics? How should insurance intermediaries influence
the insurance demand decision, June 2013

Joachim Wagner: Extensive Margins of Imports and Profitability: First Evidence for
Manufacturing Enterprises in Germany, May 2014 [published in: Economics Bulletin 34
(2014), 3, 1669-1678]

Joachim Wagner: |1s Export Diversification good for Profitability? First Evidence for
Manufacturing Enterprises in Germany, March 2014 [published in: Applied Economics 46
(2014), 33, 4083-4090]

Joachim Wagner: Exports and Firm Profitability: Quality matters!, March 2014 [published
in: Economics Bulletin 34 (2014), 3, 1644-1652]

Joachim Wagner: What makes a high-quality exporter? Evidence from Germany, March
2014 [published in: Economics Bulletin 34 (2014), 2, 865-874]

Joachim Wagner: Credit constraints and margins of import: First evidence for German
manufacturing enterprises, February 2014 [published in: Applied Economics 47 (2015),
5, 415-430]

Dirk Oberschachtsiek: Waiting to start a business venture. Empirical evidence on the
determinants., February 2014

Joachim Wagner: Low-productive exporters are high-quality exporters. Evidence from
Germany, February 2014 [published in: Economics Bulletin 34 (2014), 2, 745-756]

Institut fiir Volkswirtschaftslehre: Forschungsbericht 2013, Januar 2014

(see www.leuphana.de/institute/ivwl/publikationen/working-papers.html for a complete list)



Leuphana Universitat Lineburg
Institut fir Volkswirtschaftslehre
Postfach 2440
D-21314 Lineburg
Tel.: ++49 4131 677 2321
email: brodt@leuphana.de

www.leuphana.de/institute/ivwl/publikationen/working-papers.htmi



