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Motivation

 Croatia`s short to medium term growth prospects hinge 
on the future dynamism of the export sector.

 Croatia is characterized with a substantial trade imbalance 
and relatively slow exports growth when comparing to 
similar Central and Eastern European countries. 

 How to spur exports?

 But a more general question is still not resolved:
 What is the direction of causality between exports and growth?
 To what extent exports are exogenous to growth? 2
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Macroeconomic series in Croatia are usually short, but firm level data offer additional insights not fully explored. Although most evidence on the link between growth and exports is based on macro level data, firms that actually export and most of the measures that policymakers have at their disposal are essentially microeconomic.



Micro dataset

 Firm level financial reports data

 Outlier treatment 

 Manufacturing sector

 Around 80 000 observations 

 Dataset spans 11 years (2002-2012)
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Macroeconomic series in Croatia are usually short, but firm level data offer additional insights not fully explored. The full dataset is equal to around 80% of goods exports in the studied period, after excluding firms that do not employ any workers. Firm level data are usually corrected for outliers, because, inter alia, the data is based on firm self-reporting so errors in reports are possible. The outlier observations are treated in two stages following ECB (2014). Firstly, observations with negative value-added are replaced as missing values and secondly, observations with growth rates belonging to 1st or 99th percentile are dropped. 



Empirical strategy and results
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Are exporters better? (1)

 Export premia:

where:

i ... the index of the firm,
t ... the index of the year,
Xit ... the firm characteristics of interest (TFP, LP1 (revenue based labour productivity),LP2 (value 

added based labour productivity) and other performance measures such as capital, sales, wages 
and ULC);

Export ... dummy of the current export status (1 if firm i is an exporter in year t, 0 otherwise); 
Control ... vector of firm specific controls which include sector and size dummies; 
e ... random error.

5

Presenter
Presentation Notes
A common approach in the empirical literature is to estimate export premia by regressing multiple firm performance indicators on an export dummy and a set of control variables (usually including industry, firm size measured by the number of employees, and year). Specifically, the export premia is estimated from a regression of the following form:



Are exporters better? (2)

YES!
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Are exporters better? (3)

 To control for unobserved plant heterogeneity – FE panel

 Exporter premium noticeably lower, but still significant
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To control for unobserved plant heterogeneity due to time-invariant firm characteristics which might be correlated with the variables included in the empirical model and which might lead to a biased estimate of the exporter premium, a variant of equation (1) is often estimated with fixed firm effects, too. 



Testing validity of two hypothesis in trade:

Self-selection hypothesis

More productive firms self-select
themselves to export market?

Testing the ex-ante differences in 
performance between export 
starters and non-exporters

Learning-by-exporting 
hypothesis 

Firms may become more efficient 
after they begin exporting through 
learning experience? 

Testing the ex-post differences in 
performance between export 
starters and non-exporters

AND / OR
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Self - selection hypothesis (1)
 Testing the ex-ante differences in performance between export starters 

and non-exporters:

where:

T             ... the year of entry into the foreign market,
ExportiT ... represents an export starter in year T, provided that she exports for three consecutive years 

(including year T),
t<T         ... in order to analyze pre-entry characteristics of new exporters up to three years before starting    

to export

 Only new exporters at time T and non-exporters are included in the 
sample.

 The sample is divided into six sub-periods (2002-2007, 2003-2008, 
2004-2009, 2005-2010, 2006-2011, and 2007-2012). 9
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Self - selection hypothesis (2)
Estimation results: the extraordinary performance of new exporters years prior to entry 
in the foreign markets is confirmed.
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Confirm the extraordinary performance of new exporters years prior to entry in the foreign marketsFuture exporters are generally more productive according to all measures of productivity employed in the analysis.Additionally, they are endowed with more capital, have higher sales, usually pay higher wages and have lower unit labour costs after controlling for firm size and sector. Lukinić-Čardić (2012) also tests equation (2) on a sample of Croatian manufacturing firm but arrives at scant evidence supporting self-selection hypothesis. The reason is that Lukinić-Čardić (2012) uses a different sample specification including only firms with ten or more employees which results in a substantial reduction of export starters. As in similar studies (for example, ISGEP, 2008), parameter significance heavily depends on the number of export starters employed in the analysis. After excluding firms that employ less than ten workers, not more than twenty export starters are available for analysis in each time period. The outcome is that 𝛽 parameter estimates are significant in some periods but are mostly rendered insignificant.



Learning by exporting hypothesis (1)
 Testing the ex-post differences in performance between export starters 

and non-exporters after starting to export: 

where:

T             ... the year of entry into the foreign market,
ExportiT ... represents an export starter in year T, provided that she exports for three consecutive years 

(including year T),
%ΔXT+2 ... represents growth rate premia of export starters two years after starting to export

 Again, the sample is divided into six sub-periods (2002-2007, 2003-2008, 
2004-2009, 2005-2010, 2006-2011, and 2007-2012).
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As can be seen in the papers, export starters maintain higher levels of performance indicators even after starting to export. This is expected as it would be surprising that exporting reduced previously achieved levels of productivity, sales, capital, etc. Thus, it is necessary to test whether performance indicators changed significantly after firms started to export. The empirical model used for measuring post export market entry premium is following one:



Learning by exporting hypothesis (2)

 The results indicate that firm productivity performance did not 
significantly change after starting to export.

 Export starters experience higher sales growth and negative growth in 
unit labour cost.
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Learning by exporting hypothesis (3)

 Some considerations about results:

 Robustness checks – different sample specification?

 Comparison of the average performance of export starters and 
non-exporters cannot uncover any causal relationship due to self-
selection of better performing firms into exporting – propensity 
score matching 
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RobustnessAlthough there are differences in estimated coefficients throughout the sample specifications, some form of export starter premium can be discerned in each of the specifications. The main issue with these robustness checks is that they significantly reduce the number of export starters and thus may influence the significance of parameter estimates.No causalityAgain, the above analysis can only document the differences between export starters and non-exports. Equation (3) does not take into account the possibility of self-selection of better performing firms into export markets so the estimated parameters cannot reveal any causal relationship between exporting and firm performance but can only document the average differences between the two groups under study. In the following section this issue will be addressed. 



Propensity score matching and learning 
effects (1)

 The effect of exporting can be viewed as a standard problem of 
program evaluation with non-experimental data. 

 One of the approaches for evaluation of non-experimental data in 
social sciences is the matching method

 Control group from the non-exporters has to be selected so it can be 
compared with the export-starters

 In this analysis, for every export starter a non-exporter has to be 
selected that was as similar as possible to the export starter in t-1
period - propensity score matching method (Rosenbaum and Rubin 
(1983))
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Propensity score matching and learning 
effects (2)

Two step estimation procedure:

1st step: Estimating the probability of exporting (Probit model)

Estimated probability is used as a propensity score for matching procedure

2nd step: Non-exporting firm, similar as possible in terms of estimated 
propensity score,  is selected as match for exporting firm-
“Nearest-neighbor” matching method:
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Propensity score matching and learning 
effects (3)

 Differences in means within the matched pairs according to 
various firm performance measures:

Average treatment effect on the treated (ATT), all variables are in levels
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Propensity score matching and learning 
effects (4)

 Differences in means within the matched pairs according to 
various firm performance measures:

Average treatment effect on the treated (ATT), all variables are in growth rates
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Conclusion – summing up

 Exporters are on average more productive, have higher sales, 
pay higher wages, utilize more capital, etc.

 Self-selection: Strong evidence that exporter performance predates 
their entry into export market

 Learning-by-exporting: After starting to export, firms have higher 
growth rates of some performance measures which vary based on 
sample specification and period under study. 

 Exploring causality by utilizing propensity score matching: 
Learning effects are present only in some periods, but the most 
distinguishing characteristic of export starters is sales growth.
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Comparison of results with the literature 

 Self-selection:
 Bernard and Wagner (1997), Arnold and Hussinger (2005) - Germany 
 Bernard and Jensen (1999) - US
 Clerides, Lach and Tybout (1998) - Columbia, Mexico and Morocco
 Aw, Chung and Roberts (2000) – Taiwan, Korea 

 Learning-by-exporting:
 Kraay (1999) – China
 Bigsten et. al – sub-Saharan African countries 
 Castellani (2002) – Italy 
 Girma, Greenway and Kneller (2004) – Great Britain

In sum: the literature consistently finds evidence to support self-selection 
hypothesis, but majority of studies fail to find any convincing evidence of 

learning-by-exporting hypothesis. 19



Thank you for your attention !
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