
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/331968506

Cherkas, N. & Chekh M. (2018). Economic Effects of Production

Fragmentation and Technological Transfer: the Evidence from CEE Countries.

In M. Papież and S. Śmiech (Eds.), The 12th...

Article · January 2018

CITATIONS

0
READS

112

1 author:

Some of the authors of this publication are also working on these related projects:

Qualitative Analysis of Social Media for Marketing Insights View project

Nataliia Cherkas

Kyiv National Economic University

30 PUBLICATIONS   25 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Nataliia Cherkas on 23 March 2019.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/331968506_Cherkas_N_Chekh_M_2018_Economic_Effects_of_Production_Fragmentation_and_Technological_Transfer_the_Evidence_from_CEE_Countries_In_M_Papiez_and_S_Smiech_Eds_The_12th_Professor_Aleksander_Zelias_Interna?enrichId=rgreq-037b80efccc9d35ecd81dc1bcab2ab91-XXX&enrichSource=Y292ZXJQYWdlOzMzMTk2ODUwNjtBUzo3Mzk1OTM3ODc4MjYxNzdAMTU1MzM0NDMwODYzMw%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/331968506_Cherkas_N_Chekh_M_2018_Economic_Effects_of_Production_Fragmentation_and_Technological_Transfer_the_Evidence_from_CEE_Countries_In_M_Papiez_and_S_Smiech_Eds_The_12th_Professor_Aleksander_Zelias_Interna?enrichId=rgreq-037b80efccc9d35ecd81dc1bcab2ab91-XXX&enrichSource=Y292ZXJQYWdlOzMzMTk2ODUwNjtBUzo3Mzk1OTM3ODc4MjYxNzdAMTU1MzM0NDMwODYzMw%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Qualitative-Analysis-of-Social-Media-for-Marketing-Insights?enrichId=rgreq-037b80efccc9d35ecd81dc1bcab2ab91-XXX&enrichSource=Y292ZXJQYWdlOzMzMTk2ODUwNjtBUzo3Mzk1OTM3ODc4MjYxNzdAMTU1MzM0NDMwODYzMw%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-037b80efccc9d35ecd81dc1bcab2ab91-XXX&enrichSource=Y292ZXJQYWdlOzMzMTk2ODUwNjtBUzo3Mzk1OTM3ODc4MjYxNzdAMTU1MzM0NDMwODYzMw%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Nataliia-Cherkas?enrichId=rgreq-037b80efccc9d35ecd81dc1bcab2ab91-XXX&enrichSource=Y292ZXJQYWdlOzMzMTk2ODUwNjtBUzo3Mzk1OTM3ODc4MjYxNzdAMTU1MzM0NDMwODYzMw%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Nataliia-Cherkas?enrichId=rgreq-037b80efccc9d35ecd81dc1bcab2ab91-XXX&enrichSource=Y292ZXJQYWdlOzMzMTk2ODUwNjtBUzo3Mzk1OTM3ODc4MjYxNzdAMTU1MzM0NDMwODYzMw%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Kyiv_National_Economic_University?enrichId=rgreq-037b80efccc9d35ecd81dc1bcab2ab91-XXX&enrichSource=Y292ZXJQYWdlOzMzMTk2ODUwNjtBUzo3Mzk1OTM3ODc4MjYxNzdAMTU1MzM0NDMwODYzMw%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Nataliia-Cherkas?enrichId=rgreq-037b80efccc9d35ecd81dc1bcab2ab91-XXX&enrichSource=Y292ZXJQYWdlOzMzMTk2ODUwNjtBUzo3Mzk1OTM3ODc4MjYxNzdAMTU1MzM0NDMwODYzMw%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Nataliia-Cherkas?enrichId=rgreq-037b80efccc9d35ecd81dc1bcab2ab91-XXX&enrichSource=Y292ZXJQYWdlOzMzMTk2ODUwNjtBUzo3Mzk1OTM3ODc4MjYxNzdAMTU1MzM0NDMwODYzMw%3D%3D&el=1_x_10&_esc=publicationCoverPdf


 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Conference is held under the auspices of  
Department of Statistics, Cracow University of Economics, Poland 

Committee of Statistics and Econometrics, Polish Academy of Sciences 
Polish Statistical Association 

 
 

Honorary Patronage of the Conference 
Rector of the Cracow University of Economics  

Prof. UEK dr hab. inż. Andrzej Chochół 
 
 

Socio-Economic Modelling and Forecasting  

No.1 (2018) 

 
 
 
 

The 12th Professor Aleksander Zelias International 
Conference on Modelling and Forecasting of Socio-

Economic Phenomena. Conference Proceedings 
 

 
 
 
 
 
 
 

Edited by 
 

Monika Papież and Sławomir Śmiech 
 
 
 

MAY 8-11, 2018 
 

ZAKOPANE, POLAND 



2 
 

Editors: Monika Papież, Sławomir Śmiech 
 
 
 
 
All published papers have been reviewed by two anonymous referees before publishing 
 
 
The proceedings have not been amended or proofread and editors are not responsible for 

the language used in papers 
 
 
Publishing of the proceedings is founded by Polish Academy of Sciences and Cracow 
University of Economics 
 
 
Suggested citation: 
 
AUTHOR, A. (2018).  Title of the paper. In M. Papież  and S. Śmiech (Eds.),  The 12th 
 
Professor Aleksander Zelias International Conference on Modelling and Forecasting of 

Socio-Economic Phenomena. Conference Proceedings. Cracow: Foundation of the Cracow 

University of Economics, pp. xx-xx. ISBN: 978-83-65907-20-2 (HTML). 
 
 
 
 
© Copyright: Proceedings are licensed under Creative Commons Attribution 3.0 License 
 
 
 

e-ISSN 
ISBN: (HTML) 978-83-65907-20-2 
DOI: 10.14659/SEMF.2018.01 
 
 
 
Year of publishing: 2018 
 
Number of pages: 611 
 
 
 
 
 

 
Publishing House: 
 
Foundation of the Cracow University of Economics 
 
Rakowicka 27, 31-510 Cracow, Poland 



6 

 

CONTENTS 

 

 
Preface ...................................................................................................................................... 11 
 
Paweł Baran, Iwona Markowicz  
Analysis of intra-Community supply of goods shipped from Poland ...................................... 12 
 
Jacek Białek  
Comparison of Jevons and Carli elementary price indices ...................................................... 22 
 
Beata Bieszk-Stolorz, Krzysztof Dmytrów  
Application of the survival trees for estimation of the influence of determinants on probability 
of exit from the registered unemployment ............................................................................... 30 
 
Justyna Brzezińska, Aneta Rybicka, Marcin Pełka  
Multivariate statistical analysis of environmental data ............................................................ 40 
 
Nataliia Cherkas, Myroslava Chekh  
Economic effects of production fragmentation and technological transfer: the evidence from 
CEE countries ........................................................................................................................... 50 
 
Anna Chudzicka-Bator, Mateusz Pipień  
Modelling intensity of EUR/PLN high frequency trade – a comparison of ACD-type 
models ...................................................................................................................................... 60 
 
Marta Chylińska  
Aluminium price discovery on the London Metal Exchange, 2007-2017 ............................... 70 
 
Małgorzata Ćwiek  
Determinants of digital divide in Polish households ................................................................ 80 
 
Marek A. Dąbrowski, Łukasz Kwiatkowski, Justyna Wróblewska  
Sources of real exchange rate variability in Poland – Evidence from a Bayesian SVAR model 
with Markov Switching Heteroscedasticity ............................................................................. 90 
 
Marek A. Dąbrowski, Monika Papież, Sławomir Śmiech  
Is there a trade-off between monetary independence and exchange rate stability in Central and 
Eastern European economies? ................................................................................................ 100 
 
Grażyna Dehnel, Łukasz Wawrowski 
Robust estimation of revenues of Polish small companies by NACE section and province . 110 
 
Czesław Domański, Robert Kubacki  
Application of differential evolution algorithm to group bank's individual clients ............... 120 
 
 
 



7 

 

Iwona Foryś, Barbara Batóg  
Analysis of transaction prices on one of the housing estates in Szczecin: Do the buyers 
differentiate prices on local markets with respect to the kind of the right to own? ............... 130 
 
Katarzyna Frodyma, Monika Papież, Sławomir Śmiech 
Efficiency of investments in solar power in the EU countries ............................................... 140 
 
Justyna Góral, Włodzimierz Rembisz 
Spatial differentiation of the remuneration and labour productivity in Polish agriculture .... 150 
 
Sergiusz Herman  
Application of Generalized Data Envelopment Analysis  
on Warsaw Stock Exchange ................................................................................................... 160 
 
Mateusz Jankiewicz  
Changes of the consumption structure in European countries considering its modernization 
process .................................................................................................................................... 170 
 
Alina Jędrzejczak, Dorota Pekasiewicz, Wojciech Zieliński 
Comparison of parameter estimators for the Dagum distribution .......................................... 180 
 
Maciej Jewczak, Jadwiga Suchecka, Karol Korczak, Marek Melaniuk 
Spatial analysis and assessment of effectiveness of selected social services ......................... 190 
 
Daniel Kosiorowski, Dominik Mielczarek, Jerzy P. Rydlewski 
New proposal of robust classifier for functional data ............................................................ 200 
 
Daniel Kosiorowski, Dominik Mielczarek, Jerzy P. Rydlewski 
Outliers in functional time series – challenges for theory and applications of robust 
statistics  ................................................................................................................................. 209 
 
Jadwiga Kostrzewska, Maciej Kostrzewski 
The logistic regression in predicting spike occurrences in electricity prices ......................... 219 
 
Marta Kuc, Aneta Sobiechowska-Ziegert 
Standard of living in Poland at regional level - classification with Kohonen self-organizing 
maps ....................................................................................................................................... 229 
 
Łukasz Lenart 
Bayesian inference for deterministic cycle with time-varying amplitude .............................. 239 
 
Łukasz Lenart, Justyna Wróblewska 
Nonlinear stochastic cycle model ........................................................................................... 248 
 
Paweł Lula, Renata Oczkowska, Sylwia Wiśniewska 
Automatic identification of competences expected by employers with the use of exploratory 
text analysis ............................................................................................................................ 256 
 
 
 



8 

 

Radosław Mącik 
Identification of factors affecting the popularity of cross-border online shopping in the 
European Union countries ...................................................................................................... 266 
 
Justyna Majewska, Grażyna Trzpiot 
The health transition and an ageing society – example of selected European countries ....... 276 
 
Błażej Mazur 
Cyclical fluctuations of global food prices: a predictive analysis .......................................... 286 
 
Błażej Mazur, Mateusz Pipień 
A family of non-standard bivariate distributions with applications to unconditional modelling 
in empirical finance ................................................................................................................ 296 
 
Artur Mikulec, Małgorzata Misztal 
Firms’ duration analysis in Lodzkie Voivodship using a regression tree approach ............... 306 
 
Paweł Miłobędzki, Sabina Nowak 
The accuracy of trade classification rules for the Warsaw Stock Exchange .......................... 316 
 
Iwona Müller-Frączek 
Dynamic measure of development ......................................................................................... 326 
 
Joanna Olbryś, Michał Mursztyn  
Assessing accuracy of trade side classification rules. Methods, data, and problems ............. 335 
 
Jacek Osiewalski, Anna Pajor  
A hybrid MSV-MGARCH generalisation of the t-MGARCH model ................................... 345 
 
Monika Papież, Sławomir Śmiech, Katarzyna Frodyma  
Is development of the renewable energy sector crucial for the electricity consumption-growth 
nexus in the EU countries? ..................................................................................................... 355 
 
Aleksandra Pawłowska  
Evaluation of investment support from Common Agricultural Policy with propensity score 
matching method .................................................................................................................... 365 
 
Michał Bernard Pietrzak  
The composition of agricultural macroregions in Eastern Poland - an empirical example of the 
Aggregation Problem ............................................................................................................. 375 
 
Dominika Polko-Zając  
Comparing populations based on squared Euclidean distance between  
sets of variables ...................................................................................................................... 385 
 
Elżbieta Rogalska  
Entrepreneurship conditions in Poland at NUTS 3 level. Application of taxonomic measure of 
development based on median vector Weber ......................................................................... 395 
 
 



9 

 

Elżbieta Roszko-Wójtowicz, Jacek Białek  
Application of the AG mean index for CPI substitution bias reduction ................................ 405 
 
Michał Rubaszek  
A note on the private housing rental market in Poland .......................................................... 413 
 
Marcin Salamaga  
An Application of conjoint analysis to study determinants of Polish direct investment located 
in European countries ............................................................................................................. 423 
 
Katerina Shestaeva, Elena Sibirskaya, Paweł Lula, Evgenia Progonova  
Anatomy of entrepreneurial activity and challenges of the new century ............................... 433 
 
Victor Shevchuk, Roman Kopych, Marianna Golynska 
Fiscal and monetary effects in Ukraine: SVAR approach ..................................................... 443 
 
Agata Sielska  
Armed conflicts and multicriterial evaluation of the development of the country in a long-term 
perspective .............................................................................................................................. 453 
 
Iwona Skrodzka  
International technology transfer and smart growth of EU countries in 2010-2015 .............. 463 
 
Erik Šoltés, Tatiana Šoltésová 
Comparison of income poverty and social exclusion in the EU in 2008 and 2016 ............... 473 
 
Małgorzata Stec, Małgorzata Wosiek  
Evaluation of the socio-economic situation of European Union countries, taking into account 
accuracy of statistical data ...................................................................................................... 483 
 
Jacek Stelmach  
On stationarity of changes in the trends of selected refining variables .................................. 493 
 
Adam Mateusz Suchecki  
Spatio-temporal decomposition of the growth of communal budgets expenses on culture in 
Poland in 2003-2016. Implementation of the SSANOVA model. ......................................... 503 
 
Sławomir Śmiech, Aleksandra Mucha  
Are uncertainty measures powerful predictors of real economic activity in the Euro Area?. 513 
 
Michael C. Thrun  
Cluster analysis of the World Gross-Domestic Product based on the emergent self-
organization of a swarm ......................................................................................................... 523 
 
Michael C. Thrun, Alfred Ultsch  
Effects of the pay-out system of income taxes to municipalities in Germany ....................... 533 
 
Paweł Ulman, Tomasz Kwarciński  
The quality of life in Poland and Germany ............................................................................ 543 
 



10 

 

Marta Wajda-Lichy, Paweł Kawa, Kamil Fijorek, Sabina Denkowska  
Trade openness and financial development: Granger causality analysis for new EU  
member states ......................................................................................................................... 553 
 
Marek Walesiak, Grażyna Dehnel  
Evaluation of economic efficiency of small manufacturing enterprises in districts of 
Wielkopolska province using interval-valued symbolic data and the hybrid approach ......... 563 
 
Agnieszka Wałęga, Grzegorz Wałęga  
Does debt improve housing conditions? Evidence from Polish households .......................... 573 
 
Stanisław Wanat, Krzysztof Guzik  
Estimation of VaR bounds under dependence uncertainty and their use for the SCR 
calculation in  Solvency II ...................................................................................................... 583 
 
Antonina M. Yerina, Zinaida O. Palian  
Estimation of indirect demographic losses in Ukraine due to armed conflict........................ 593 
 
Wojciech Zieliński, Alina Jędrzejczak, Dorota Pekasiewicz  
Estimation of quantile ratios of the Dagum distribution ........................................................ 603 
 
 
 
 
 



The 12thProfessor Aleksander Zelias International Conference on Modelling and Forecasting of Socio-Economic Phenomena 

 

50 
 

Economic effects of production fragmentation and technological transfer: 

the evidence from CEE countries 
Nataliia Cherkas1, Myroslava Chekh2 

 

Abstract 

Foreign direct investment (FDI) inflow is traditionally considered as an important factor of structural changes 

and productivity growth in Central and Eastern European countries (CEECs) due to transfer of technologies and 

active participation in global value chains (GVC). The aim of the study is to estimate the influence of 

technological transfer on structural changes in CEECs. An empirical analysis of the impact of FDI and other 

indicators of technological transfer on the export structure was performed. We consider three export groups of 

technology-intensive manufactures: high-, medium- and low skill and one export group of labor and resource-

intensive manufactures.The analysis includes a panel framework covering seven CEECs (Croatia, Czech 

Republic, Hungary, Poland, Romania, Slovakia and Slovenia) over the period of 2001–2016. OLS with pooled 

data, panel data with fixed effects and dynamic panel-data model were used as principal methods. Our results 

mostly reflect the prediction of the Flying Geese Model (FGM) and GVC theory in terms of: (i) stimulating 

effect of FDI on high-skill and technology-intensive manufactures; (ii) significance of impact of technology 

transfer through technological import growth for all export sectors; (iii) important contribution of EU integration 

to technological development of CEECs. 

 

Keywords: technological transfer, export structure, production fragmentation, FDI, imports 

JEL Classification: F14, F63 

DOI: 10.14659/SEMF.2018.01.05 

 

1 Introduction 

The most of theoretical approaches suggest that foreign direct investment (FDI) positively 

affect development and structural changes in host countries due to technology transfer 

through multinational corporations. However, the benefits for host countries considerably 

depend on their absorption capacity (Damijan, Kostevc and Rojec, 2013; Salamaga, 

2013).According to the theory of endogenous growth FDI inflow is an important channel for 

technology transfer to host countries (Danakol et al., 2017). International business theory 

implies that technology is a core type of ownership advantages of foreign investorstransmitted 

tothe country that accepts investments (Dunning and Lundan, 2008). “Flying geese model” 

(FG), suggested by Akamatsu (1962) and developed by Ozawa (2007) considers the formation 

                                                           
1 Corresponding author: Kyiv National Economic University, Department of International 
Economics, Pr. Peremogy 54/1, 03057 Kyiv, Ukraine, natsanex@gmail.com. 
2 Lviv University of Trade and Economics, Department of International Economic Relations, 
10, Tuhan-Baranovskiy Str., 79008 Lviv, Ukraine, mirachekh@gmail.com. 
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of a new dynamic paradigm of multinational development through technology transfer to 

recipient country by multinational corporations. 

The main features of Akamatsu’s FG concept are shown on figure 1. His approach 

suggests four fundamental stages of the FG pattern that was developed in the historical 

context of the Euro-American leadership and Asia as a follower (Kojima, 2000; Li, 2017).At 

the first stage manufactured consumer goods are imported from advanced to less-advanced 

countries (started from t1 in Panel a). Such import can lead to negative consequences for the 

industry of less developed country because of the substitution effect. Second stage describes 

increasing import from time t1 to t2and possibility of domestic production to start from t2. 

Simultaneously, the host country should import capital goods (Panel b). The competition 

between imported and domestic consumer goods can be observed at this stage. At the third 

stage, the internal consumer goods industry develops into the export industry (started from t3 

in Panel a).This stage reflects a successful implementation of the catching-up process of the 

industry concerned along the consistent way import-production-export (M-P-E) which is the 

basic pattern of the FG model (Kojima, 2000). At fourth stage it is shown the decline of 

consumer goods exports (started from t4 in Panel a), whereas capital goods started exporting 

(started from t4 in Panel b). The export reduction ensue as a result of consumer goods 

production transfer to other less-developed countries (offshore production at panel a), besides 

it is also possible a reverse import existence (Panel a) (Widodo 2007).But, in terms of the 

FGM, it is difficult to clarify the catching-up process at more advanced stages of host-country 

development. The influence of FDI along the lines of the FGM appears mostly in industries at 

the lower end of the technology scale and less when it comes to industries at the upper end 

(Damijan and Rojec, 2004). 

The recent theoretical approach of global value chains (GVC) economics (Baldwin 2012, 

2016) is seen as an adjustment of the FGM to the trends of the 21st century, because 

globalization’s 2nd unbundling means off shoring of production stages, but not industries (as 

in case of FGM). Damijan, Kostevc and Rojec (2013) prove the importance of GVC concept 

for export sophistication and growth of labor productivity in Central and Eastern Europe 

(CEE). Using data for industry-level and accounting for technology intensity, they 

demonstrated significance but heterogeneity of FDI to export restructuring in the 

CEECs.While Visegrad group countries managed to increase exports in high-tech industries, 

non-Visegrad countries couldn’t change their export specialization. This points out that 

direction of FDI flows is crucial. In addition, the results show that export sophistication and 
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economic specialization caused by FDI during the last two decades in CEECs are very 

important for their potential and productivity growth in the long run. 

 

 

Fig. 1. The Akamatsu’s Original FG Paradigm 

Source: Widodo (2007). 

 

Nevertheless, in his theoretical approach of GVC Baldwin (2016) claims that, within the 

"vertical specialization", which is typical for offshore stages of labor-intensive industries, 

transmitted from headquarter economies to "factory economies", instead of technology 

transfer we observe the technology lending. Nowadays, manufactured goods export is no 

longer a sign of economies’ competitiveness, but it can simply reflect the position of the 

nation in global value chains. Such trend could mean the limited impact of FDI on host 

countries. 

Therefore, the aim of the study is to estimate the effects of technological transfer on 

export structure with the main focus on the impact of high-tech imports, intra-industry trade 

and FDI on the export groups. Section 2 presents the data. Statistical methodology is provided 

in Section 3. The estimation of the implied panel methods are interpreted in Section 4 that is 

followed by the conclusions.  

 

2 Data 

The annual data for the period of 2001-2016 is used to study the impact of technological 

transfer on export structure in CEECs. The analysis includes a sample covering seven CEECs, 

(b) Capital goods 
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Volume 
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namely Croatia (HR), Czech Republic (CZ), Hungary (HU), Poland (PL), Romania (RO), 

Slovakia (SK) and Slovenia (SI). The data is transformed into logs in order to avoid the 

influence of outliers. The dependent variables are the following (in US dollars): x_htt– exports 

of high-skill and technology-intensive manufactures; x_mst – exports of medium-skill and 

technology-intensive manufactures; x_lst –exports of low-skill and technology-intensive 

manufactures;x_lt– exports of labour-intensive and resource-intensive manufactures. 

The list of explanatory variables includes: fdit – foreign direct investment, inflows (% of 

GDP);patentst– patent applications of residents;m_htt – imports of high-skill and technology-

intensive manufactures (US dollars);iit_htt – Intra-industry trade, sector of high-skill and 

technology-intensive manufactures, index; manuf_vat – manufacturing, value added (% of 

GDP); service_vat – services, value added (% of GDP); Et – price level ratio of PPP 

(purchasing power parity) conversion factor (GDP) to market exchange rate; EUt – dummy 

variable of EU membership (1 – EU member, otherwise – 0); Crisist – dummy variable (1 – 

crisis period from 2009 till 2015, otherwise – 0). Foreign trade data and inward foreign direct 

investments are obtained from UnctadStat. The data on manufacturing and services, value 

added, Price level ratio of PPP and patent applications are collected from the World 

Development Indicators (WDI, 2017). All data are transformed into logarithmic form, except 

the dummy variables. 

 

 

Fig. 2.High-skill and technology-intensive manufactures: exports versus imports (billions, 

USD), 7 CEE countries (HR, CZ, HU, PL, RO, SK, SI), 2001-2016. 

Notes: Red line denotes the 45° line. The countries are marked for the first and last year. 
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Figure 2 presents the countries’ specific positions considering high-skill and technology-

intensive manufactures exports versus imports for the sample of CEE countries. These figures 

give some preliminary evidence about the differences in cross-country data. V-4 economies 

(especially Poland and Czech Republic) demonstrate increasing over time technology-

intensive manufactures exports via imports, while for other CEECs the impact is less evident. 

 

3 Methodology 

The empirical analysis is conducted on panel data, which includes 112 observations (seven 

countries for 16 years). We apply the following techniques: pooled ordinary least squares 

(OLS), model with fixed effects (FE) and dynamic panel-data model. The selection of FE 

model in this analysis is confirmed with the Hausman test for all specifications (Hausman, 

1978).  

The following base model is used to study the relationships following the methodology for 

panel data estimation (Wooldridge, 2010): 

,     (1) 

where xit represent the four groups of manufactured exports: x_htt:, x_htt;, x_lst, andx_lt..ɛit is 

the error term. The explanatory variables are described in detail in Section 2. Table 1 reflects 

the correlations results for variables, which are used in logarithms (except dummies). 

 

Table 1. Correlation matrix for the explanatory variables. 

 fdit patentst m_htt iit_htt manuf_vat service_vat et EUt CRISISt 

fdit 1.000 – – – – – – – – 

patentst 0.029 1.000 – – – – – – – 

m_htt 0.091 0.610 1.000 – – – – – – 

iit_htt 0.046 0.215 0.387 1.000 – – – – – 

manuf_vat 0.088 -0.044 0.228 0.500 1.000 – – – – 

service_vat 0.025 0.281 -0.070 0.199 -0.534 1.000 – – – 

et 0.091 -0.039 0.013 0.428 -0.088 0.435 1.000 – – 

EUt -0.014 0.163 0.595 0.552 0.212 0.046 0.328 1.000 – 

Crisist -0.154 0.017 0.144 0.125 -0.211 0.059 0.254 0.214 1.000 
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4 Results and discussion 

As mentioned above, the verification of the main functional dependencies is performed by the 

following panel methods: OLS (model 1), FE (model 2) and Dynamic panel-data (model 3). 

Table 2a presents the results for high-and medium-skill technology-intensive manufactures, 

while table 2b – low-skill technology-intensive, labor- and resource-intensive manufactures. 

Our results indicate that inward FDI generally did not support the growth of exports in 

CEEC during the period of evaluation, which is consistent with the results of Damijan and 

Rojec (2004), Damijan, Kostevc and Rojec (2013). We observe the positive effect of FDI only 

on the exports of technology-intensive manufactures in case of OLS. The study of Kalotay 

(2010) revealed that FDI in CEES had the deepest impact on structural change due to the 

effective sectoral composition of FDI. 

The impact of high-tech imports is highly significant and positive for all sectors and 

methods used. The results of the impact of intra-industry trade on export performance show 

different results within four export groups. The impact is positive for industries with higher 

level of technology that emphasizes the importance of foreign trade exchange. These findings 

go in line with the results of Jude (2016), where is indicated that the position of a sector in the 

supply chain is essential for capturing the technology spillovers. An increase of 

manufacturing value added acts as a stimulating factor for the exports of high-, medium- and 

low-skill and labor-intensive sectors. 

The growth of value added in services contributes positively only to high- and medium-

skill technology intensive manufactures. These results can be explained by the fact that 

services create value added mostly for high-tech industries. According to the estimation 

results, the strong exchange rate show a positive impact on exports for low-skill and 

technology intensive manufactures (models 1-3) and for high-skill manufactures (model 3), 

while the OLS and FE results (models 1-2) for high-technology sector indicate the opposite 

results. The impact of exchange rate on different export groups of Ukraine was studied in 

Cherkas (2013) and it was shown that the exports of high value-added goods are strongly 

dependent on imports but less on exchange rate. 

Our data indicate that the impact of EU integration is positive for technology intensive 

manufactures (high- and medium-skill) and labor-intensive manufactures, but insignificant 

and even negative (dynamic panel data estimation) for low-skill industries. The influence of 

another dummy variable, characterizing the impact of global financial crisis is stimulating for 

high-skill and technology intensive sectors. However, positive effect disappears at the lower 

level of technology and even turns opposite. 
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Table 2a. Determinants of x_httand x_mst. 

Explanatory 

variables 

High-skill and technology- 

intensive manufactures (x_htt) 

Medium-skill and technology-

intensive manufactures (x_mst) 

(1) (2) (3) (1) (2) (3) 

Constant 
-5.978*** -0.762 -1.482** -10.368** -16.194*** -7.566*** 

(1.21) (0.94) (0.47) (3.32) (2.59) (1.30) 

Lagged dependent 

variable 

– – 0.117*** – – 0.358*** 

– – (0.02) – – (0.04) 

fdit 
0.419** 0.019 -0.029 -0.797* -0.224 -0.025 

(0.13) (0.08) (0.05) (0.36) (0.23) (0.13) 

patentst 
-0.022 0.056* 0.022 -0.018 -0.265*** -0.043 

(0.01) (0.02) (0.01) (0.04) (0.07) (0.03) 

m_htt 
1.017*** 1.078*** 0.875*** 1.052*** 1.054*** 0.730*** 

(0.02) (0.03) (0.02) (0.05) (0.07) (0.06) 

iit_htt 
1.491*** 1.036*** 1.249*** 0.439* 0.653** 0.410*** 

(0.07) (0.08) (0.05) (0.19) (0.22) (0.09) 

manuf_vat 
0.368*** -0.048 0.165** 1.901*** 1.184*** 1.337*** 

(0.10) (0.11) (0.05) (0.27) (0.30) (0.15) 

service_vat 
1.114*** -0.229 0.242** 0.993 3.322*** 0.640* 

(0.22) (0.20) (0.09) (0.60) (0.55) (0.25) 

et 
-0.101* -0.095* 0.084*** 0.105 0.055 0.021 

(0.05) (0.05) (0.02) (0.13) (0.13) (0.06) 

EUt 
0.031 0.073*** 0.021* 0.220** 0.040 -0.031 

(0.03) (0.02) (0.01) (0.07) (0.05) (0.03) 

Crisist 
0.071** 0.036* 0.018* -0.004 -0.031 -0.013 

(0.02) (0.02) (0.01) (0.07) (0.04) (0.02) 

R2 0.942 0.923 – 0.903 0.901 – 

F-test 210.27 183.14 – 298.97 220.94 – 

Hausman χ2 (Prob> χ2) 74.88 (0.000) – 72.71 (0.000) 

Notes: ***, ** and * represent the levels of significance of 1%, 5% and 10% respectively. 

The values of the standard errors are in parenthesis. 
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Table 2b. Determinants of x_lstand x_lt. 

Explanatory 

variables 

Low-skill and technology-

intensive manufactures (x_lst) 

Labour-intensive and resource-

intensive manufactures (x_lt) 

(1) (2) (3) (1) (2) (3) 

Constant 
16.671*** 1.871 2.292 19.618*** 6.729*** 7.418*** 

(3.74) (2.45) (1.59) (2.87) (1.84) (1.60) 

Lagged dependent 

variable 

– – 0.110** – – 0.440*** 

– – (0.04) – – (0.06) 

fdit 
-1.602*** -0.142 -0.095 -1.003** -0.131 0.014 

(0.41) (0.22) (0.16) (0.31) (0.17) (0.14) 

patentst 
0.210*** 0.087 0.010 0.289*** -0.119* 0.058 

(0.04) (0.06) (0.04) (0.03) (0.05) (0.05) 

m_htt 
0.770*** 0.842*** 0.782*** 0.532*** 0.527*** 0.454*** 

(0.05) (0.07) (0.05) (0.04) (0.05) (0.06) 

iit_htt 
-0.592** -0.391 0.196 -0.629*** 0.520** -0.473*** 

(0.21) (0.21) (0.16) (0.16) (0.16) (0.14) 

manuf_vat 
0.128 0.856** 0.921*** 0.158 0.873*** 0.132 

(0.30) (0.29) (0.15) (0.23) (0.22) (0.18) 

service_vat 
-3.688*** -0.802 -0.931** -3.675*** -0.337 -1.700*** 

(0.68) (0.52) (0.34) (0.52) (0.39) (0.31) 

et 
1.026*** 0.509*** 0.612*** 0.051 0.078 -0.199** 

(0.15) (0.12) (0.07) (0.12) (0.09) (0.07) 

EUt 
0.140 0.041 -0.121*** 0.247*** -0.044 -0.011 

(0.08) (0.05) (0.04) (0.06) (0.04) (0.03) 

Crisist 
-0.154* -0.011 -0.029 -0.096 -0.040 -0.048* 

(0.08) (0.04) (0.02) (0.06) (0.03) (0.02) 

R2 0.908 0.871 – 0.926 0.568 – 

F-test 123.02 131.35 – 155.28 88.09 – 

Hausman χ2 (Prob> χ2) 79.51 (0.000) – 80.44 (0.000) 

Notes: ***, ** and * represent the levels of significance of 1%, 5% and 10% respectively. 

The values of the standard errors are in parenthesis. 
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Conclusions 

The results of our study are consistent with the prediction of the FG Model (considers a new 

dynamic paradigm of development through technology transfer) and GVC theory (according 

to which the CEEC are integrated into EU’s supply chains)and can be summarized as follows. 

First, we point out the importance of technology sophistication of ‘implanted’ industries for 

FDI benefits brought to the host country. Second, technological transfer for CEEC takes place 

rather through the import of technologies. Third, integration into EU is positively correlated 

with technological development of CEECs. Further research directions include the study of 

the factors of economic divergence of transitional countries based on the FDI into high-skill 

and technology intensive sectors. 
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