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Motivation

O Croatias short to medium term growth prospects hinge
on the future dynamism of the export sector.

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

O How to spur exports?

O But a more general question is still not resolved:
m What is the direction of causality between exports and growth?
m To what extent exports are exogenous to growth? 2
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Presentation Notes
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

O Firm level financial reports data
O Outlier treatment

O Manufacturing sector

O Around 80 000 observations

O Dataset spans 11 years (2002-2012)
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Presentation Notes
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)

O Export premia:

InX,;, = a + fExport,, + yControl, + &,

where:

i ... the index of the firm,

t ... the index of the year,

X, .. 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 ¢, O otherwise);
Control ... vector of firm specific controls which include sector and size dummies;
e ... random error.
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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)

2002 2003 2004 2005 2006 2007 2008 2000 2010 201 2012

TEP

Exporter coefficient ~ |0.39%%* [045%%% |043%** [0.44%%+ |045%** [044%*= |048*** [043%** |0.52%** |0.58*** [0.51%**

Transformed coefficient |4828 (5707  [5491  [5565 |5726  [s664  [625 5450 [e045 |95 |666
Capital

Exporter coefficient 0.56*== |060F** |0.68%** |062¥** |061**F= |05T*FF |QE0FFF |Qg0FFF  |QT1FEF|Qe2FES |0 T4FE=
Transformed coefficient (7544 82.73 98.02 8615 8452 78.52 9958 9940 105.14 26.69 1098

Sales
Exporter coefficient Qpqr*= |QGE*FEE (0 TQFEE (0 TIEEE O JQETFEE |)GOFEF () TGEEF () TIFEE ) IIEEE |0 E2EEF ) GIEEE
Trans formed coefficient |20.82 o3 101.62 107.95 06,00 0004 11524 104.6 125338 127.28 12047
ULC
Exporter coefficient -Q27E=s | _(20%FF ) (I0FFF | QIOFFF | ) I0FFF | _QI0FFF | OI1FFF | 02GFFF | 3FFFF | Q4]¥FF [PIFEEE
Transformed coefficient |-23.03 -230 -26.03 -2365 -26.26 -26.51 -26.74 -24.92 3205 -34.22 -2087
LP1
Exporter coefficient D44 |Q40%F* | AQFFF | ARFFEF () S0FFF () JOFFF ) SIFFF | LQFEF ) FEFF ) E2FFF ) SeFFF
Transformed coefficient |535.46 64.68 64.03 622 63.08 64.41 7092 6348 7946 87.33 76.08
LP2

Expeorter coefficient D43*%=* (046%** |Q4TF**  |046%** [045%*= [(47+*= [(52%%* | 4@%*FF |(5TFF* |(58FF*F [ 55FFF

Transformed coefficient [54.18 5943 60.89 5934 57.95 60.78 69.25 62.51 7825 79.35 7376
Wages

Expeorter coefficient 01g%=* |018%** |0 19%** |0 18%** [018**= [Q18**= [Q21%** |(.19%** |Q10¥** |0Q20*** |(2I0***

Transformed coefficient [18.17 2092 21.56 19.76 20.70 20.30 2398 2172 214 2226 227

Nofa: ¥, ** and *** pgfer fo 10%, 3% and 1% statistical significance levels, respectively. The ftransformed cogfficient was calculated as 100{exp(B)-1).
Source: own calculations based on FINA database

YES!
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Are exporters better? (3)

O To control for unobserved plant heterogeneity — FE panel

O Exporter premium noticeably lower, but still significant

TEP Capital Sales ULC LP1 LP2 Wages
Estmmated coefficient  |0.09%=* 0.07**=* 0.15%** -0.06%*= 0.0G*==* 0.0g=*=* 0.03**=*
Transformed coefficient |10.2 6.72 16.35 -5 9.46 L | 264
No. of observations 65,138 63,138 65,036 64.433 65.138 65,036 64.453

Note:*, ** gnd *** refer to 10%, 3% and 1% statistical significance levels, respectively. The transformed coefficient was
calculated as 100{exp(B)-1). The panel regression is corrected for first order autocorrelation.
Source: own calculations based on FINA database
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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

CROATIAN NATIONAL BANK

AND / OR

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

8




Self - selection hypothesis (1)

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

InX;, = @ + fExport,y + yControl, + &,

where:
T ... the year of entry into the foreign market,
Export,; ... 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

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

O The sample is divided into six sub-periods (2002-2007, 2003-2008,
2004-2009, 2005-2010, 2006-2011, and 2007-2012). 9

CROATIAN NATIONAL BANK


Presenter
Presentation Notes
in order to obtain higher number of observations in analysis and consistent export behavior data.



Self - selection hypothesis (2)

Estimation results: the extraordinary performance of new exporters years prior to entry
in the foreign markets is confirmed.

Begmumg | Comparison | ppp Capital | Sales ULC 1P1 IP? Wages |Observations
Year VEar
2005 002|047+ [056**  |080rs+ |03t [050%tc  [059%* |04t 307
2003 |072*%* 038 000%** | 049*** [D.72***  |065***  |022°%* 3.380
2004 [054FF  [065*%F  [079rsF  |[DA4FsF  [056%T  [052°%F [013%* 3256
2006 2005|023 087>  |or5*=* |01l 0.8 0.30° 0.14** 3.288
004|011 045 036** | 008 011 0.15 0.06 3155
2005|028 047 054*** |02 0.30° 029%*  |009 3,10
2007 004 [048%  [079*=  [091%** 035 |05 |06 |019%* 3.096
2005|038 100**  |087*** |D31%** [050**  |0.57*** |019° 3039
2006|032 075 077 |0 |0d0* 0.62*** |01 3454
2008 005|007 071 045 012 0.05 0.13 0.63 2,968
006|014 L14#**  [065***  |009 021 0.30° 0.11 3358
007 |02 100***  [033*** |08 [o2s* 035** |04 3.540
2009 006 029 089** |04 019 0.48* 0.50° 028%* 3300
007 [036 081**  [059** |04 Joam 04 0.15 3472
2008|064 053 002***  |0A**  |060*Fr 063|053 3657
2010 007 [01e 062 |03 0 0.24 025 0 3430
2008 |055%*F  [082***  |077FRF | 030%F  |062*FF |06+ [030%+* 3,60
2000 [045*== [087*** |o76*=* 033 [odor==  [045*** 096 3714

Note: ** and *¥3¥ pgfer to 10%, 5% and 1% statfistical significance levels, respectively. Number of export-starters for yvears
2003, 2006, 2007, 2008, 2009 and 2010 is 163, 234, 127, 137, 144, 137 respectively.

Source: own caleulations based on FINA database 10
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Confirm the extraordinary performance of new exporters years prior to entry in the foreign markets
Future 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)

O Testing the ex-post differences in performance between export starters
and non-exporters after starting to export:

%AX14 = a + BExport;y + yControly + &4,

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

(including year T),

%AX ;. , ... represents growth rate premia of export starters two years after starting to export

O 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)

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

O Export starters experience higher sales growth and negative growth in
unit labour cost.

B‘Eﬁ_’:’;’“ﬁ TFP Capital Sales ULC 1P LP2 Wages |Observations
005|233 11.32 4537 0.15 2.26 373 0.002 2,501
2006|002 6.85 J0.s5e¢= |03 |036 0.06* 0.003*** 2,695
007|441 182 140 022 406 256 0.00 2,523
008|491 0,04 2733**  |025** |56 287 0.003 2,804
000 |-596 1548 3363** | 046 50 095 0.003*** 2,760
2010|165 16 877 014 186 084 0.00 2,832

Note: ¥* and ¥** rgfer to 10%, 3% and 1% stafistical significance levels, respectively. Number of export-starters for years
2005, 2006, 2007, 2008, 2009 and 2010 is 163, 234, 127, 137, 144, 157 respectively.
Source: own calculations based on FINA database
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Learning by exporting hypothesis (3)

O Some considerations about results:

m Robustness checks — different sample specification?

m 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

13
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Robustness
Although 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 causality
Again, 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)

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

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

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

O 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 ¢- 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)

P(EXPdummyj, = 1) = F (TFPy;_g.Controlj;_),

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:

|F:‘.r - .T-"_j,rlz [PJ,: - F_f,r}

min
JelEXPdummy =0}

15
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Propensity score matching and learning

effects (3)

O 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

2002-2007 | 2003-2008 | 2004-2008 | 2005-2010 | 2006-2011 [2007-2012
TFP No. of controls 381 ELN 186 205 Iar 227
ATT 0.11 004 0.04 0. 18+== 0.16++ 0.01
Capital |No. afcontrols 381 LN 186 205 ar 227
ATT 0.20 036 009 022 0.15 011
Sales  [No. ofcanfrols 350 ELCh 186 2R3 a7 228
ATT| Q.44%== | Q.54#*= 022 Q50%e® | Q.5]1%** | Q35==
TLC ([No. ofcanfrels LR ELCh 186 24 a7 227
ATT| 007 000 =002 <011 =0.oa= 0.01
IF1 No. afconfrois 381 ELCh 186 B3 a7 227
ATT 0.0 Qula 0.2 013= 0.1g=*= 0.03
IF? No. afconfrois 350 L 186 B3 a7 228
ATT| 017*= 009 .11 . 1oees | [ 2gses 0.1+
Wazes [No. ofcanmrals ELF ELh 184 24 ijar X7
ATT 0.03 05 002 001 L 0.03

Note: ¥+ gngd *%¥ rgfer fo 10%2, 3% and 1% statizfical significance levels, respeciively. Standard evrors
are bosiriranped.

Source: own calculadons based on FIMNA database 16
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Propensity score matching and learning
effects (4)

O 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

2002-2007 | 2003-2008 [ 2002000 [2I005-2010 | 20052011 | 20EFT-2012
TEP  |No. ofcontrals LN ELh 185 Je5 a7 227
ATT| 1§ 27me" L1667 | 35.7]1%*= 18.61 533 225
Capital | No. ofconrtrals L LN 184 205 iar 227
ATT| 13850 §62.19 -1328 A3 80=% | 245 748w 19.33
Sales |No. afconfrols 350 o 184 205 a7 226
ATT| 574% | 14.946%=+ 17.38 4678 | 2405 %% | 12040
TLC | No. afcontrols 181 ELH 188 2e4 El'E 227
ATT| -179 -19.90 472 81 1.79 -30.13 0.629
IP1 |No. ofconfrols 3581 ELh 184 285 ElE 227
ATT| 801 14.645 3373 16.33 8.31 3.0
IF: |No. ofcontrals 3E0 ELh 185 Je5 a7 228
ATT| -8 3445 58 233 11.28%%» B.16
Wages |No. afconrrals 181 LN 185 284 Iar 227
ATT| 318 2908 1.02 -1.11 4 ETe 511

Note: *% gud #%% rgler fo 1005, 3% and 1% stafisfcal signjficance levels, respeciively. Standard errors
are boprirapped.
Source; own calouladons based on FINA database 17
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Conclusion — summing up

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

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

O 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.

O 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.
18
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Comparison of results with the literature

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

O Learning-by-exporting:
m Kraay (1999) — China
m Bigsten et. al — sub-Saharan African countries

m Castellani (2002) — Italy
m  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
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Thank you for your attention !

20

CROATIAN NATIONAL BANK



	� The Direction of Causality Between Exports and Firm Performance; Microeconomic Evidence from Croatia Using the Matching Approach 
	Motivation
	Micro dataset
	Slide Number 4
	Are exporters better? (1)
	Are exporters better? (2)
	Are exporters better? (3)
	Testing validity of two hypothesis in trade:
	�Self - selection hypothesis (1)
	Self - selection hypothesis (2)
	Learning by exporting hypothesis (1)
	Learning by exporting hypothesis (2)
	Learning by exporting hypothesis (3)
	 Propensity score matching and learning effects (1)
	 Propensity score matching and learning effects (2)
	Propensity score matching and learning effects (3)
	Propensity score matching and learning effects (4)
	Conclusion – summing up 
	Comparison of results with the literature 
	Thank you for your attention !

