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Type of research using microdata for Slovenia

I Past decade has witnessed an increased and extensive use of
microdata for Slovenia in empirical research:

I FDI and spillovers,
I self-selection or learning by exporting
I substitution/complementarity between exports and FDI
I ownership and �rm performance
I management pay-o¤s
I innovation and �rm performance
I causal link between trade and innovation
I expansion patterns of new exporters
I exports and �nancial constraints
I micro-simulation studies of tax and transfer reforms
I rate of return to schooling
I ...
I etc.



Microdata available in Slovenia

I Firm accounting data - Agency for Public Evidence (AJPES)
I Annual �rm balance sheets (1994-2008), all �rms
I information on employment, domestic sales, labor and material
costs, physical capital, assets, liabilities, etc.

I Innovation data - Statistical o¢ ce (SORS)
I CIS1, CIS2, CIS3 (6 bi-annual panels, 1996-2006), covering
also micro and small �rms

I Industrial production survey (IPS) - Statistical o¢ ce (SORS)
I Annual data at �rm-product level (1995-2008), mostly medium
and large �rms (cut-o¤ point at 20 empl.)

I Transaction-level data on trade - Customs O¢ ce (CORS)
I Annual data on �rm-product imports & exports �ows
(1995-2008) by destinations, all �rms

I 8-digit CNTP products (10,000+ products)



Microdata available in Slovenia, cont�d

I Transaction-level data on all foreign transactions - Bank of
Slovenia (BS)

I all �rm transactions related to trade and inward/outward
investments (1994-2002)

I Firm ownership data
I FDI (1994-2008) - Bank of Slovenia (BS)
I domestic ownership types (1994-2008) - Public clearing house
(KDD)

I Employer-employee dataset (1994-2008) - Statistical o¢ ce
(SORS)

I complete education and employment record for Slovenian
population



Access to the microdata

I First years
I data on disposal for external use
I contracts on con�dentiality

I Recent years
I access to the data in the safe room at SORS (authorized
researchers, contracts)

I private investment into computer facilities and software
I research results (output tables) received via e-mail after
screening

I Very recently...
I on-line access granted to authorized researchers
I research results (output tables) received via e-mail after
screening
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Research case #1: Innovation and �rm performance

I Damijan, J.P., C. Kostevc, M. Rojec (2008), Innovation and Firms�
Productivity Growth in Slovenia: Sensitivity of Results to Sectoral
Heterogeneity and to Estimation Method. LICOS Discussion Paper
No. 203/2008.

I Damijan, J.P., C. Kostevc, M. Rojec (2009), Does Innovation Help
the Good or the Poor Performing Firms? LICOS Discussion Paper
No. 230/2009.



Motivation

I Link between higher productivity level and higher innovative
activity is supported in the data [Crepon et al. (1998),
Mohnen et al. (2006)]

I No conclusive evidence so far that innovation promotes �rm
productivity growth

I Recent studies �nd that process innovation (labor displacement
e¤ects), rather than product innovation positively a¤ects
productivity growth [Gri¢ th et al (2006), Parisi et al. (2006)].

I Harrison et al. (2005) and Hall et al. (2007), demonstrate
that due to increased demand product innovation may result in
employment growth, and therefore in lower productivity

I Damijan et al (2008) �nd no conclusive evidence for both
types of innovation for Slovenia



Aims

Research issue

I This paper rather studies whether innovation impacts growth
di¤erently for di¤erent subsets of �rms

I Is innovation bene�tting more good or bad performing �rms?
I Convergence in productivity among manufacturing �rms?

Data

I Innovation data:
I CIS1, CIS2, CIS3 (4 bi-annual panels, 1996-2002), covering
also micro and small �rms

I Accounting data
I Annual �rm balance sheets (1996-2002), all �rms

I Total of 1,400 (1996) - 2,500 (2002) �rms



Descriptives
Characteristics of the dataset



Descriptives
Distribution of value added per employee of innovating �rms and all �rms in 1996 and
2002



Descriptives
Distribution of changes in value added per employee of �rst 3 deciles of innovating �rms
and all �rms in 1996 and 2002



Empirical model

yit = λ+ αkit + βlit + γInovit + φ[Xit ,X EUit ,X
YU
it ] (1)

+θFit + δT + σS + ηi + uit

(1) is estimated in log �rst di¤erences, hence ηi is wiped out
Empirical strategy
I First, (1) estimated with OLS by deciles of ∆VA/e
I Second, quantile regression estimations with ∆VA/e

I by deciles of ∆VA/e
I Third, robustness check: quantile regression with ∆TFP

I by deciles of ∆TFP
I with TFP estimated with OLS and LP

I Quantile regression is more e¢ cient to OLS
I absolute deviations from �mean�(instead of sum squares)
I it estimates the median of speci�ed quantiles (instead of the
mean)

I hence, QReg is more robust to large outliers



OLS Results with dVA/e



QReg Results dVA/e



QReg Results with dTFP



Conclusions

I Response of productivity growth to successful innovation is
not found to be heterogeneous with respect to the type of
innovation

I Instead, we �nd that innovation e¤ects on productivity growth
change across the distribution of �rms

I innovation bene�ts slower growing �rms only,
I while fastest growing �rms may not extract any additional
bene�ts from innovation

I This evidence demonstrates how innovation can shift the
distributions of �rms according to productivity over time

I Innovation is shown to aid the slowest growing �rms
I and thus facilitate the observed convergence of �rms in terms
of productivity



Research case #2: Causal link between trade and
innovation

I Damijan, J.P., C. Kostevc, S. Polanec (2010), From innovation to
exporting or vice versa? The World Economy (forthcoming).

Background
I Empirical studies document large productivity premia of new
exporters compared to non-exporters

I implying that the decision to start exporting is determined by
factors that a¤ect productivity of �rms before they start
exporting.

I theoretical models on �rm dynamics [Jovanovic (1982),
Hopenhayn (1992), Melitz (2003)], however,

I do not provide a convincing explanation of what generates this
�rm heterogeneity,

I typically assume productivity is exogenous to the �rm (as it is
typically drawn from a distribution of productivities)

I after making the draw, there is no way for a �rm to change its
life path - its survival or death.



Research issue

I We believe that �rm productivity and export decisions are
closely related to innovation activity:

I product innovation may play a more important role in the
decision to start exporting,

I while successful exporting may drive process innovation,
I suggesting that the causality between innovation and exporting
may run in both directions.

I We investigate the bi-directional causal relationship between
�rm innovation and export activity by using detailed
microdata (1996-2002) from

I (1) innovation surveys,
I (2) industrial production surveys,
I (3) trade data, and
I (4) �nancial data for Slovenian �rms



Descriptive statistics

Table 2: Share of exporters depending on innovative activity
by years

year innovators non-innovators
share of exporters share of exporters

1996 87, 4% 49, 9%
1998 79, 6% 50, 5%
2000 87, 0% 54, 4%
2002 86, 5% 72, 4%
Source: SORS and AJPES; authors�calculations



Descriptive statistics

Table 3: Share of innovators depending on export status
year exporters non-exporters

share of innovators share of innovators

1996 28, 1% 5, 3%
1998 29, 8% 9, 9%
2000 26, 5% 10, 1%
2002 23, 4% 11, 1%
Source: SORS and AJPES; authors�calculations



Matching and average treatment e¤ects

I Are changes in either exporting (innovation) patterns related
to innovating (exporting) status

I exporting equation
I does past innovation make a �rm to start exporting

Prob(Expt = 1jExpt�2 = 0) = f (Inovt�2) (2)

I innovation equation
I does past exporting status make a �rm to start innovating

Prob(Inovt = 1jInovt�2 = 0) = f (Expt�2) (3)



Results with CIS data
Pooled ATT e¤ects of lagged innovation (lagged export status) on the change in export
status (change in innovation)

Product innovation
export equation innovation equation

ATT SE
a

obs.
b

ATT SE
a

obs.
b

nn matching 0.015 0.014 265 (172) �0.014 0.057 437 (33)
nn matching

c 0.015 0.013 265 (172) �0.014 0.046 437 (33)
kernel match. �0.022 0.015 265 (722) �0.020 0.038 437 (45)
r match.(r = 0.2) �0.024� 0.013 265 (722) 0.013 0.030 331 (45)

Process innovation
export equation innovation equation

ATT SE
a

obs.
b

ATT SE
a

obs.
b

nn matching �0.001 0.016 245 (168) 0.016� 0.008 437 (33)
nn matching

c �0.001 0.017 245 (168) 0.016� 0.009 437 (33)
kernel match. �0.030� 0.020 245 (168) 0.016� 0.010 437 (33)
r match.(r = 0.2) �0.032�� 0.013 245 (756) 0.046��� 0.008 326 (45)



Robustness check: Industrial production (IP) data

I Industrial production survey data enables to directly test the
impact of exporting on number of products and on TFP
growth

I Matching exporting and non-exporting �rms (by industry)
based on the following propensity score speci�cation

Prob(Expt= 1jExpt�1= 0) = f ( logTFP t�1, log kt�1, log lt�1, logNoP t�1, time)

I we then use the matched pairs of exporters and non-exporters
to evaluate whether lagged exporting status is associated with
an increase in the number of products and an increase in
theTFP growth

I here, an increase in a number of products provides direct
evidence of product innovation,

I while an increase in the TFP provides indirect evidence of
process innovations.



Results with (IP) data - dProducts

Table: ATT e¤ects for number of products

Nearest neighbor matching
Time span Treated Controls ATT Std.Err. t-stat
t+1/t 165 118 0.083* 0.044 1.872
t+2/t 165 108 0.067 0.051 1.303
t+3/t 165 98 0.051 0.056 0.907

Kernel matching
Time span Treated Controls ATT Std.Err. t-stat
t+1/t 165 615 0.036 0.033 1.096
t+2/t 165 615 0.067* 0.035 1.900
t+3/t 165 615 0.018 0.051 0.354

Source: SORS, Slovenian Customs O¢ ce and own calculations.

Notes: Standard errros for kernel matching are based on bootstraping.

*, **, *** indicate statistical signi�cance at 10, 5 and 1 per cent, respectively.



Results with IP data - dTFP

Table: ATT e¤ects for total factor productivity

Nearest neighbor matching
Time span Treated Controls ATT Std.Err. t-stat
t+1/t 165 131 0.140*** 0.042 3.352
t+2/t 165 130 0.156*** 0.070 2.220
t+3/t 165 132 0.239*** 0.067 3.562

Kernel matching
Time span Treated Controls ATT Std.Err. t-stat
t+1/t 165 615 0.110*** 0.035 3.145
t+2/t 165 615 0.097* 0.060 1.625
t+3/t 165 615 0.168*** 0.046 3.670

Source: SORS, Slovenian Customs O¢ ce and own calculations.

Notes: Standard errros for kernel matching are based on bootstraping.

*, **, *** indicate statistical signi�cance at 10, 5 and 1 per cent, respectively.



Research case #3: Export expansion pattern

I Damijan, J.P., C. Kostevc, S. Polanec (2009), Export expansion
pattern, UL, Mimeo.

.

.

I Research issues
I How fast do new exporters expand along the intensive and
extensive margin?

I Extensive margin: #destinations and #products
I Impact of size, skills, TFP, �nancial constraints



Current trends in trade theory

I The empirical evidence on heterogeneity between exporters
and non-exporters inspired the development of theories that
could account for

I selection (Melitz, 2003; Bernard, Eaton, Kortum and Jensen,
2003; Baldwin and Harrigan, 2007) into exporting markets

I productivity improvements (Constantini and Melitz, 2008) in
response to liberalization

I Subsequent extensions to:
I multiproduct setting: more productive �rms should export
greater number of products to greater number of countries
(e.g. Bernard et al., 2008; Nocke and Yeaple, 2009; Melitz,
Ottaviano and Mayer, 2009)

I �nancing constraints (Chaney, 2005) to introduce additional
variable that explains the decision to export

I However, all these models are essentially static:
I they assume instantaneous adjustment of margins of exports to
productivity



Studies with information on disaggregated trade �ows give new
insights on trade structure.

I Eaton, Kortum and Kramarz (2004) �nd
I number of �rms that export to multiple markets declines
I median number of exporting markets is 1

I Eaton, Kortum and Kramarz (2006, 2008) study hieararchy of
markets for French �rms

I larger �rms export to more markets

I Bernard, Redding and Schott (2006) and Bernard et al.
(2007) study dynamics of products

I 40.4 percent of �rms export only one product to one market,
whereas 11.9 percent of �rms export �ve or more products to
�ve or more markets

I signi�cant turnover of products

I Eaton et al. (2007) study Colombian new exporters
I new exporters tend to be small; typically start with one market;
I high exit rates; survivors tend to expand gradually



Data

Population of Slovenian manufacturing �rms, 1994-2003

Accounting data

I Agency for Public Evidence
I information on employment, domestic sales, labor and
material costs, physical capital, assets, liabilities

Employer-employee data

I Slovenian Statistical O¢ ce
I information on quali�cation of employees (skills)

Trade �ows data

I Slovenian Customs O¢ ce
I information on volumes of exports (LCU, USD, EUR), unit
values and quantities of individual shipments disaggregated by

I 8-digit CNTP products (10,828 products in 1995 and 10,511
products in 2003)

I all destinations



Expansion along intensive vs. extensive margin (new
exporters)



Joint distribution of number of products and markets, t=1
Cohorts of 1996-1998 new exporters, all NE



Joint distribution of number of products and markets, t=6
Cohorts of 1996-1998 new exporters, continuing NE



Expansion dynamics and survival
Dynamics of Products



Expansion dynamics and survival
Dynamics of Exporting Markets



Research case #4: Exports and �nancial constraints

I Damijan, J.P., C. Kostevc, (2009), Financial constraints and
non-monotonic export intensity, UL, Mimeo.

.
Evidence so far

I Export expansion pattern
I new exporters expand very slowly
I �nancial constraints do not seem to hamper the expansion
pattern

I Financial constraints as a barrier to exporting
I Greenaway et al (2007) - �nancially constrained UK
manufacturing �rms are less likely to export.

I Bellone et al (2008) - less �nancially constrained Italian
manufacturing �rms will more likely to start exporting earlier,

I but exporting does not improve �nancial health of exporters.



Research issues

I Does liquidity constraint hamper expansion along the intensive
margin?

I Does size matter?
I After controlling for size, are new exporters more constrained
than the established ones?

Data

I Trade data
I Slovenian Customs O¢ ce
I information on volumes of exports manuf. �rms, 2000-2008

I Accounting data
I Agency for Public Evidence
I annual �rm balance sheets (2000-2008), manuf. �rms
I information on employment, domestic sales, labor, assets,
liabilities



Summary
Implications from exporting-innovation literature

I Product innovation is important to dress up for exporting
I Process innovation becomes important at a later stage when
volumes of exports increase su¢ ciently

I E¢ ciency gains from exporting accrue only to medium and
large new exporters

I . . . hence, policy measures should target
I enhancing �rm innovation capabilities, and
I assisting micro and small exporters



Further evidence from �rm-product export data for
Slovenia

I In the �rst year of exporting:
I 76 % of new exporters start serving only 1 market (46 % only
1 product)

I 82 % of new exporters contained within the dimension 2 mkts
x 4 prods

I After 9 years of exporting:
I 32 % of surviving exporters still serving only 1 market (22 %
only 1 product)

I 44 % of surv. exporters still contained within the dimension 4
mkts x 4 prods

I . . . but 30 % of them making it to more than 5 mkts and more
than 15 prods

I Clear pattern of expansion of exports over 9 years of exporting:
I �rms expand predominantly across the intensive margin (an
increase by 4x)

I median exporter increases #prods from 1 to 7
I . . . but increases #mkts only from 1 to 3



Policy implications

I huge heterogeneity among new exporters
I 50 % of new exporters cease exporting after the �rst year
I most of surviving exporters expand very slowly
I some, however, are performing much better (medium and large
new exporters)

I new exporters are facing several types of uncertainty
I (in addition to uncertainty about �rm-level ability and product
- speci�c expertise)

I uncertainty about demand in foreign markets

I exporting is costly
I general entry cost to start exporting
I market-speci�c entry cost
I product-speci�c entry cost
I mkt-speci�c cost seem to be higher than prod-speci�c entry
cost



Policy measures

I General scheme for promotion of innovation
I R&D subsidies
I Tax credits for R&D expenditures?
I Speci�c scheme for micro and small �rms?
I Sector-speci�c schemes?
I Promotion of R&D cooperation between universities and
businesses

I Promotion of entrepreneurship
I Making of entrepreneurs from innovators
I Promotion of venture capital �nancing

I Promotion of exporters
I Training schemes for new exporters
I General market-speci�c info made available generally
I Reducing �nancial constraints
I as bank loans do not work e¢ ciently, do we need a state
�nancial promotion small and medium exporters?

I Promotion of industry- and product-speci�c clusters?
I Do we �by doing this - kill the selection issue?
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