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integration in GVCs, CEE countries have been particularly exposed to two recent developments,
which are highly correlated with their TFP growth performance: (i) weaker TFP growth of parent
firms, which has reduced the new knowledge generated in parent firms and transmitted to host firms
through GVCs; and (ii) a global slowdown in the growth rate of GVC participation which has
decreased the opportunities for technology transfer. This slowdown is evident for CEE countries from

2011 onwards, even after controlling for country-sector and time-specific shocks (Figure 3).2

Figure 1: GVC participation Figure 2: Difference in annual labour productivity growth
and its contributors between the crisis and post-crisis (2008-
2015) period and pre-crisis period (2000-2007)
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Source: Authors' calculations based on WIOD (2016). Source: Authors’ calculations based on Conference Board data.
Note: GVC participation measured as the share in gross Notes: Non-CEE EU refers to the unweighted average of Austria,

exports of the sum of: (i) domestic value added in third Belgium, Cyprus, Denmark, Finland, France, Germany, Ireland, Italy,
country exports (forward GVC participation); and (ii) the Luxembourg, Malta, the Netherlands, Portugal, Spain, Sweden and the

foreign value added in own exports (backward GVC United Kingdom.
participation).

In our empirical framework, we depart from a Neo-Schumpeterian model, assuming that a country’s
productivity growth depends on the exposure to the global technological frontier and distance to the
frontier, and expand it to accommodate the specific characteristics of GVCs. More precisely, we
assume that only the most productive firms in each sector of the host economy are directly related to
parent firms through GVCs, and therefore are exposed to the technology created at the frontier. In
turn, those top productive host firms outsource part of their non-core activities to other local firms.

This second stage is crucial for the technology diffusion to the rest of non-frontier firms in the host

% Note that Figure 3 refers to the import intensity of production, rather than to the backward and forward linkages of firms, as
shown in Figure 2.
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economy and is consistent with the evidence of a two-stage technology diffusion process put forward
by Bartelsman et al. (2013), Van der Wiel et al. (2008), and Tacovone and Crespi (2010).

We test these links using CompNet data and the recent release of the World Input-Output Database
(WIOD) for a set of nine CEE countries, nine

Figure 3: CEE countries’ import intensity macro-sectors and 10 years (2003-2012) and
find that GVC participation plays a key role in
explaining the TFP performance of host firms

} } { { in these countries. Moreover, we provide
evidence supporting that technology diffuses

{ } { from parent companies to host economies in

2] ] two stages. In addition, we show that firms in
I { { host economies benefit more, in terms of TFP

growth, from importing inputs from parent

] ] ] firms than from exporting intermediate inputs.

The next section reviews briefly the
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transfer to highlight the possible channels at
Source: Authors' calculations based on WIOD (2016) .
following Timmer et al. (2016). play. Section 3 presents the framework for the
Note: The figure plots estimated coefficients and 95%
confidence intervals on year dummies after regressing CEE
countries’ import intensity on country-sector and year fixed empirical strategy and describes the data.
effects. Coefficients are relative to 2000.

analysis, while Section 4 introduces the

Section 5 discusses the econometric results
and several robustness exercises. Section 6 applies the results to explore the factors behind the

productivity growth slowdown in the CEE region after the crisis and, finally, Section 7 concludes.

2 Technology transfer through trade linkages: main channels®

Several studies suggest that TFP growth is influenced by the ability of firms to take advantage of new
and existing technology created at the global frontier. In the Neo-Schumpeterian models (e.g. Aghion
and Howitt, 2006; Saia et al., 2015), a country’s productivity growth depends on two elements. The
first one is the “pass-through” effect which is defined as the exposure to, and learning from, new
technology created at the frontier. It depends on the frontier’s rate of technology creation, which is
often proxied by the average TFP growth of frontier firms. The second element is the so-called
“catch-up” effect or distance to the global productivity frontier. It represents the ability of firms to
take advantage of existing technologies and it is generally proxied by the lagged gap in the
productivity level between the global frontier and the country under study. The larger the gap, the
larger the role of the catch-up effect for TFP growth. Comin and Hobijn (2010) provide theoretical
and empirical evidence for the importance of technology diffusion for TFP growth, in particular for

emerging countries. Success stories such as the ones of the “East Asian Tigers” have coincided with a

3 This section relies heavily on the literature review by Lopez-Garcia and Taglioni (2018).
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Table A3.4: TFP growth of mid-productive firms —robustness

GVC participation based on

GVC participation based on

imports exports
) ®) 3) @ )
2008-2010 dummy -0.069%** -0.004 -0.019 -0.004 -0.033
(0.009) (0.005) (0.022) (0.004) (0.021)
Post-2010 dummy -0.014 -0.004 -0.032 -0.006 -0.030
(0.009) (0.005) (0.029) (0.005) (0.028)
TFP growth national frontier 0.862%** 0.782%3%%* 0.884*** 0.792% %%
(0.028) (0.034) (0.029) (0.037)
(0.046) (0.045)
TFP growth national frontier
. -0.027
*post-2010 dummy 0.008
(0.060) (0.060)
ﬁsﬁggl gap TFP national frontier to 0.593 %%+ 0.549%%* 0.610%** 0.560%**
(0.072) (0.068) (0.072) (0.068)
Lagged gap TFP national frontier to 04
middle*2008-2010 dummy 0.022 0.0
(0.018) (0.016)
Lagged gap TFP national frontier to |
middle*post-2010 dummy 0.014 0.018
(0.021) (0.019)
TFP growth GVC frontier 0.095%** 0.077 0.024 0.029
(0.019) (0.047) (0.018) (0.025)
TFP growth GVC frontier
.01
%2008-2010 dummy 0.020 0.013
(0.053) (0.036)
TFP growth GVC frontier
i -0.0
*post-2010 dummy 0.009 39
(0.067) (0.051)
ia}igle: gap TFP GVC frontier to 0.032%* 0.036* 0.035%: 0.040**
(0.018) (0.020) (0.017) (0.017)
Lagged gap TFP GVC frontier to
middle*2008-2010 dummy -0.001 0.002
(0.005) (0.005)
Lagged gap TFP GVC frontier to
middle*post-2010 dummy 0.004 0.003
(0.006) (0.007)
GVC participation growth 0.065* 0.057 0.019 0.020
(0.037) (0.064) (0.016) (0.033)
GVC participation growth .
*2008-2010 dummy -0.021 0.011
(0.062) (0.034)
GVC participation growth 0.004
*post-2010 dummy 0.027 0.00
(0.111) (0.032)
Constant 0.038%** -0.608%** -0.585% %% -0.626%** -0.597***
(0.004) (0.064) (0.069) (0.063) (0.062)
Observations 642 642 642 642 642
Adjusted R-squared 0.093 0.861 0.865 0.857 0.863

Note: *** p<0.01, ** p<0.05, * p<0.10.

Robust standard errors in parentheses, clustered at the country-sector level. Country-sector FE included.
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Table A3.5: Baseline with country, sector, and year dummies

Mid-
Sector Frontier productive Laggards
@) @ €)) 4
TFP growth national frontier 0.816%** 0.878%**
(0.033) (0.052)
Lagged gap TFP national frontier to middle 0.054%**
(0.017)
Lagged gap TFP national frontier to laggards 0.015%*
(0.008)
TFP growth GVC frontier 0.161%* 0.095 0.043 0.050
(0.090) (0.083) (0.027) (0.053)
Lagged gap TFP GVC frontier to sector 0.018
(0.016)
Lagged gap TFP GVC frontier to national frontier 0.002
(0.008)
Lagged gap TFP GVC frontier to middle 0.009%**
(0.003)
Lagged gap TFP GVC frontier to laggards 0.024%**
(0.006)
GVC participation growth 0.287%** 0.155%* 0.084%* 0.247%*
(0.086) (0.063) (0.042) (0.094)
Constant -0.055 -0.001 -0.082%** -0.147%%*
(0.042) (0.023) (0.020) (0.030)
Observations 613 642 642 642
Adjusted R-squared 0.101 0.199 0.812 0.636

Note: *** p<0.01, ** p<0.05, * p<0.10.
Robust standard errors in parentheses, clustered at the country-sector level. Country, sector, and year FE included.
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Table A3.6: Baseline with level of GVC participation instead of growth in GVC participation

Sector Frontier pro%&g;ive Laggards
@ @ (€] @)
2008-2010 dummy -0.054*** -0.049%** -0.005 -0.028***
(0.014) (0.011) (0.005) (0.009)
Post-2010 dummy -0.014 -0.002 -0.007 -0.026%*
(0.017) (0.012) (0.006) (0.010)
TFP growth national frontier 0.859%** 0.9271***
(0.029) (0.050)
Lagged gap TFP national frontier to middle 0.597***
(0.070)
Lagged gap TFP national frontier to laggards 0.572%**
(0.080)
TFP growth GVC frontier 0.493%** 0.452%** 0.101%** 0.176***
(0.057) (0.056) (0.018) (0.039)
Lagged gap TFP GVC frontier to sector 0.542%**
(0.137)
Lagged gap TFP GVC frontier to national frontier 0.380%**
(0.056)
Lagged gap TFP GVC frontier to middle 0.040%**
(0.019)
Lagged gap TFP GVC frontier to laggards 0.023
(0.026)
GVC participation 0.270%** 0.169%** 0.086** 0.122%x*
(0.089) (0.060) (0.039) (0.054)
Constant -1.815%** -1.089%** -0.671%*** -1.157***
(0.461) (0.164) (0.065) (0.114)
Observations 613 642 642 642
Adjusted R-squared 0.354 0.336 0.863 0.735
Note: *** p<0.01, ** p<0.05, * p<0.10.
Robust standard errors in parentheses, clustered at the country-sector level. Country-sector FE included.
ECB Working Paper Series No 2143 / April 2018 39




Table A3.7: TFP growth of national frontier firms, sectors split by IPP intensity

IPP Less IPP
intensive intensive
sectors sectors
@ @)
2008-2010 dummy 0.046 -0.046
(0.041) (0.067)
Post-2010 dummy 0.074* 0.054
(0.044) (0.080)
TFP growth GVC frontier 0.931** 0.453*
(0.358) (0.233)
TFP growth GVC frontier*2008-2010 dummy -0.476 -0.043
(0.320) (0.308)
TFP growth GVC frontier*Post-2010 dummy -0.731** 0.016
(0.320) (0.240)
Lagged gap TFP GVC frontier to national frontier 0.535%** 0.466%**
(0.092) (0.094)
Lagged gap*2008-2010 dummy -0.024* -0.004
(0.014) (0.020)
Lagged gap*2011-2012 dummy -0.018 -0.022
(0.011) (0.025)
GVC participation growth -0.142 -0.397
(0.116) (0.364)
GVC participation growth*2008-2010 dummy 0.504%%** 1.225%%*
(0.180) (0.514)
GVC participation growth*2011-2012 dummy 0.359%* 0.986
(0.142) (0.625)
Constant -1.455%#* -1.378%**
(0.263) (0.289)
Observations 188 229
Adjusted R-squared 0.447 0.417

Note: *** p<0.01, ** p<0.05, * p<0.10.
Robust standard errors in parentheses, clustered at the country-sector level. Country-sector FE included.
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Table A3.8: TFP growth of national frontier firms, sectors split by R&D intensity and GVC

participation based on exports

Baseline for R&D R&D intensive R&D less
sample sectors intensive sectors
) 2 3)
2008-2010 dummy -0.044%** 0.018 0.038
(0.013) (0.030) (0.067)
Post-2010 dummy 0.013 0.073* 0.071
(0.015) (0.040) (0.101)
TFP growth GVC frontier 0.170%** 0.138 0.230%**
(0.058) (0.221) (0.105)
TFP growth GVC frontier*2008-2010 dummy 0.369 -0.130
(0.278) (0.171)
TFP growth GVC frontier*Post-2010 dummy -0.180 -0.389**
(0.279) (0.160)
Lagged gap TFP GVC frontier to national frontier 0.365%*** 0.329*** 0.362%**
(0.053) (0.064) (0.071)
Lagged gap*2008-2010 dummy -0.029%*** -0.030+
(0.010) (0.019)
Lagged gap*2011-2012 dummy -0.024* -0.024
(0.012) (0.038)
GVC participation growth 0.120%** -0.018 -0.044
(0.033) (0.044) (0.263)
GVC participation growth*2008-2010 dummy 0.247%*x* -0.168
(0.070) (0.466)
GVC participation growth*2011-2012 dummy 0.078 0.069
(0.103) (0.266)
Constant -0.938%:x* -0.802%*** -0.967***
(0.141) (0.164) (0.195)
Observations 369 184 185
Adjusted R-squared 0.290 0.371 0.241

Note: *** p<0.01, ** p<0.05, * p<0.10.

Robust standard errors in parentheses, clustered at the country-sector level. Country-sector FE included.
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