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Abstract 
Background: Slovak firms are very strongly integrated into globally organized production. However, their 
position in global value chains (GVCs) concentrates on downstream activities with lower value added 
generation.  
Purpose: Intangible assets should be an important driver of the creation and productivity growth of domestic 
value added and thus of international competitiveness. Key activities supporting the creation and productivity 
of value added within GVCs can be done through an innovation environment, investments in intangible ICT 
assets and improving the quality of human capital.  
Approach: This paper aims to analyse, according to econometric model based on panel data analysis, the 
role of intangibles in Slovak GVC participation. Moreover, the linkages between investment in selected 
intangibles and different forms of integration into GVCs – forward and backward, are examined.  
Findings: Our results show that the accumulation of intangibles is positively associated with Slovak 
participation and position within GVCs. The same result is confirmed separately for forward and backward 
participation. When intangibles are divided into three groups, only computerized information and economic 
competencies are significantly associated with Slovak GVC participation and position. They increase the 
quality of human capital, organization and management of production and create a favourable competitive 
environment.  
Limitations: Further research could be extended to a more detailed examination of the impact of intangibles 
on specific sectors. The availability of data on the creation of value added and thus involvement in the GVCs 
is a major limitation at the macroeconomic level. Therefore, it is necessary to verify these findings with an 
analysis at the firms’ level data. 
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Introduction 
Nowadays, it is not a matter of whether to 
participate in the global economy, but how to do so 
gainfully (Fernandez-Stark & Gereffi, 2018). 
Recent empirical research verifies the close 
relationship between innovation, value creation 
and economic growth. Intangible investment is 
expected to shift productivity growth, global 
competition as well as upgrading in global value 

chains (GVCs). The relationship between 
intangibles and productivity is well documented in 
many empirical studies, but not the relation 
between intangible assets and GVCs participation 
and value added appropriation. Jona-Lasinio & 
Meliciani (2018) bring the first step to mapping the 
role of intangibles for globally organized 
production. They concluded that investment in 
intangibles fosters participation in GVCs and 
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higher value added creation along the chain. 
Therefore, the countries must produce 
sophisticated products to compete in high value 
added activities within GVCs. So, if the country 
wants to increase participation in GVCs in more 
valuable activities, it is important to support the 
accumulation of intangibles, which leads to the 
development of innovative infrastructure and 
quality human capital. The intangibles should be an 
important driver of countries integration in the 
globally organized production. Exporting 
companies are generally more productive than 
companies that produce exclusively for their 
domestic market. The competitive pressure on 
foreign markets is often fiercer, which leads 
exporting companies to increase productivity 
(Jona-Lasinio & Meliciani, 2019). Participation in 
GVCs and productivity are mutually connected. 
For example, international trade and GVCs 
participation support the specialization of countries 
and firms in the most productive activities and 
offshoring less productive. Moreover, it facilitates 
the import and export of technology as well as the 
interaction of firms from different countries which 
can lead to knowledge spillover. The increased 
international competition supports productive 
firms through growing economies of scale (Jona-
Lasinio & Meliciani, 2018). Therefore, this paper 
aims to analyze the role of intangibles for GVC 
participation in the case of the Slovak Republic - 
the small and highly open economy of Central 
Europe. We will investigate (i) the impact of 
intangibles on GVCs participation; (ii) the impact 
of individual forms of intangibles on GVC 
participation and (iii) the impact of intangibles on 
different forms of participation (forward and 
backward). Our study will rely on existing studies 
and provide a perspective from the point of view of 
a small and very open economy.  

The paper is organized as follows: the 
introduction, the review of empirical literature 
(Section 1), GVC participation and intangibles: 
measurement and data (Section 2), the research 
methodology (Section 3), presentation and 
discussion of the results (Section 4) and concluding 
remarks (Section 5). 

1. Theoretical background 
The recent changes in the world and world trade 
have strong consequences for the established 
functioning of the economy. For the CEE region, 
GVCs have become a determining factor of 
economic systems, and their integration together 
with foreign direct investment has contributed to 

productivity growth and convergence to the EU 
(Pellényi, 2020). According to Ge, Fu, Xie, Liu, & 
Mo (2018), GVCs productivity effect is obvious in 
capital-intensive, technology-intensive enterprises. 
However, there has been a slowdown in the 
development of new technologies in the leading 
companies of CEE countries, and thus the value 
added appropriation in these countries is slowing 
down. Pavlínek and Ženka, (2011, 2016). We can 
observe a change in the paradigm of globally 
organized production and the international 
fragmentation of production. The determinant of 
this change is ongoing industrial revolution 
conceptualized as Industry 4.0. Butollo, Gereffi 
and Krzywdinski (2022) summarize theoretical 
and empirical contributions on how the 
determinants of Industry 4.0 (AI, IoT) affect 
globally organized production within GVC. 
Delera, Pietrobelli, Calza and Lavopa (2022) 
confirmed the positive association between 
companies’ participation in GVC and the ability to 
adopt Industry 4.0 technologies and determinants. 
Firms are adapting to Industry 4.0 by developing 
value chains based on technological resources and 
capabilities (Castelo-Branco, Oliveira, Simoes-
Coelho & Portugal, 2022). Industry 4.0 gradually 
changes the comparative advantages of individual 
companies and countries through the adoption of 
new technologies and innovations. These are 
stimulated and supported by the intangibles. The 
development of new technologies faces the 
problem of sufficient intellectual and innovative 
capital. Therefore, it is necessary to pay attention 
to those factors that positively affect GVCs’ 
upgrading, and the creation of domestic value 
added (DVA). For Slovakia, a very open and 
export-oriented economy, it is the eminent interest 
to correctly identify determinants supporting the 
development of an intellectual and innovative 
environment and the quality of human capital.  

The form of the country’s participation in 
GVCs is crucial. The main interest of a country or 
firms is to participate in globally organized 
production activities and tasks characterized by a 
high level of value added. Value added is 
increasingly concentrated on pre-production and 
post-production activities.  Countries engaged in 
these types of activities achieve a higher position 
in the GVCs as well as a competitive advantage in 
the knowledge economy. These countries are also 
characterized by higher intangibles. According to 
Durand and Milberg (2018) and Rikap (2022), 
these countries created so-called Intellectual 
monopolies.  
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Intangible assets can be split into three basic 
groups: innovative property, computerized 
information, and economic competencies 
(Corrado, Haskel & Jona_Lasinio, 2017). 
Economic competencies represent a specific type 
of intangible assets, not reported in traditional 
statistics or national accounts due to the 
complexity of quantification. This type of 
intangibles has an impact on business performance 
as it increases production efficiency and allows a 
country to participate in the production of 
technologically and highly sophisticated products 
with a high degree of value added. 

The empirical literature encounters the problem 
of availability and reporting of high-quality and 
accurate data on intangible assets as well as 
conceptual definitions and uniform methodology 
(Mojca, Ahmed, Josh, Alberto, Giulio & Tjaša, 
2023). However, there exist several studies dealing 
with this problem. For example, Kano, Tsang and 
Yeung (2020) map the rapidly growing domain of 
GVC, De Marchi and Alford (2022) examine the 
role of state policymaking in a context of GVC and 
Paoloni, Coluccia, Fontana and Solimene (2020) 
bring structured literature review based on 
knowledge management, intellectual capital and 
entrepreneurship and examine the role of 
knowledge and information as a strategic 
component for company. Corrado, Haskel, Jona-
Lasionio and Iommi (2013, 2016) bring the 
methodology for measurement of intangibles. 
Pekarčík & Ďurčová (2020) examine the role of 
intangible assets within GVCs. Chen, Los and  
Timmer (2018) research the role of intangibles in 
GVCs. Pekarčík, Ďurčová and Glova (2022) 
examine the role of ICT assets on participation in 
GVCs. Marcolin, Miroudot and Squicciarini 
(2016) and Marcolin and Squicciarini (2017) 
analyse the interaction between global value chains 
and investments in intangible assets based on 
knowledge capital. They showed that industry-
level investment in organizational capital is 
significantly positively correlated with the 
country's backward participation in GVCs and 
concluded that investment in knowledge capital 
and integration into GVCs can be mutually 
emphasized. Buckley, Strange, Timmer and de 
Vries (2022) confirm the importance of intangible 
asset accumulation within GVC as a driver of 
economic development and show that returns 
captured by intangible assets are greater than from 
tangible assets. The research on the impact of 
intangible asset accumulation on economic 
development is not limited only to global level. On 

the regional level, Gumbau-Albert and Maudos 
(2022) confirm that the intangible assets explain 
regional GVA growth. Jona-Lasinio et al. (2019) 
find that, in advanced countries, intangibles have a 
positive effect on participation in GVCs and they 
complement tangibles. Moreover, within 
intangibles it is non-R&D (mainly training) as the 
main driver of participation. Intangibles influence 
both forward and backward participation (training 
and organizational capital forward participation; 
marketing, advertising, and design backward 
participation). The study of Vrh (2018) also 
examines the differences between EU countries 
(new’ (CEE-10) and ‘old’ (EU-15) countries). The 
results showed that the group of CEE-10 countries 
missed the investments in intangibles and can 
increase GVC participation primarily through 
foreign direct investment, spillover effect and 
imported intangibles. Adarov and Stehreh (2020) 
conclude that intangibles have significantly 
positive effects on productivity growth, increase 
participation and position in GVCs, and the level 
of domestic value-added creation. Jaax and 
Miroudot (2021) state that the fragmentation of 
production and, consequently, the catch-up in the 
value chain, depends on the development of 
domestic innovation capabilities. This can be 
influenced by specific government policies that can 
affect how innovation is shared across countries 
and the potential for knowledge spillover. Nonnis, 
Bounfour and Kim (2023) examine the role of 
knowledge spillover between European countries 
using principal component analysis to aggregate 
intangibles. Ito, Ikeuchi, Criscuolo, Timmis, and 
Bergeaud (2023) confirm, based on OECD ICIO 
Tables, that the firms in key hubs within GVCs 
benefit from knowledge spillover. Tsakanikas, 
Caloghirou and Dimas (2022) support the premise 
of knowledge spillover through intangibles and 
find that imported intangibles and patents 
contribute to manufacturing sectoral specialization 
in GVCs and domestic intangibles are correlated 
with innovation. Therefore, our research focuses 
on the impact of intangible accumulation at Slovak 
industrial level on participation and position in 
GVCs. In the next section we provide a deeper 
definition and measurement of variables.  

2. Data analysis 
Our analysis is based on value added flows data 
retrieved from OECD – TIVA database (OECD, 
2019). Indicators of Backward (BL) and Forward 
(FL) participation indexes are measured according 
to the specification of Koopman, Powers, Wang, 
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and Wei (2010), Hummels, Ishii and Yi (2001) and 
Johnson (2017). Overall GVCs participation is 
given by the sum of BL and FL. GVCs position is 
measured according to Banerjee and Zeman (2020) 
or Jona-Lasinio, Manzocchi and Meliciani (2019), 
as the ratio of FL to BL – the relative downstream 
or upstream country’s position. This variable helps 
us understand the country’s ability to appropriate 
the share of value added created within the GVCs.  

The data of intangibles are retrieved from 
EUKLEMS and INTAN-Invest databases for the 
period 1995 to 2017 (data for a longer period are 
not currently available) (see Tab.1). The INTAN-
Invest and EUKLEMS databases are consistent 
with National Accounting Principles and expand 
data on the intangibles associated with economic 
competencies.  
 
Table 1 Forms and sources of variables 

Name of variable Definition 

DVAFEX_TOT_H_ln 
Domestic value added embodied in 
foreign exports / Total hours worked 
(natural logarithm) 

FVADEX_TOT_H_ln 
Foreign value added embodied in 
domestic exports / Total hours worked 
(natural logarithm) 

Δ Tang_ln Total tangible assets - Tangibles 

Δ TotIntg_ln Total intangible assets - Intangibles 

Δ SoftDB_ln Intangible ICT assets 

Δ InovProp_ln Innovative property  

Δ EconComp_ln Economic Competencies 

CIT Corporate income tax rate  
Source: the authors, own, according to Corrado et al. 2016; 

Stehrer,  Bykova, Jäger, Reiter & Schwarzhappel, 2019 

 
We divide intangibles into three basic groups, 

according to Corrado et al. (2016). The first group 
- Computerized Information, consists of computer 
software and databases. The second - Innovative 
Property - includes the innovative activity built on 
a scientific base of knowledge as well as 
innovation and new product, process R&D. The 
third - Economic Competencies - includes 
spending on strategic planning, worker training, 
redesigning or reconfiguring existing products in 
existing markets, investment to retain or gain 
market share and investment in brand names 
(Corrado et al. 2016). 

Figure 1 depicts Slovak participation in 
globally organized production which was 
increasing over the observed period, but mainly 
between 1995 and 2005. It is known as the main 
transformation period of the Slovak economy, by 
process of privatization as well as foreign direct 

investment growth (e.g., green field investment of 
PSA, Kia, etc.). The average value of Slovak 
participation in GVCs was rising and now is more 
than 61%. The data for backward and forward 
participation reveals that the participation in the 
global production network is concentrated mainly 
in downstream production, meaning that Slovak 
production is involved in activities with low value-
added generation. However, the development of 
the domestic value added in Slovak export (Fig. 1 
DVA – right axis) is growing.  

 
Figure 1   The development of GVCs participation and 

domestic value added 
Source: the authors, data from OECD (2019)  

 
Figure 2 illustrates the accumulation of 

intangibles in Slovakia. Intangibles were growing; 
moreover, the share of total intangibles to total 
tangibles was increasing, so the intangibles in the 
Slovak Republic increased. Before the accession to 
the EU the share of intangibles to tangibles was 
approximately 16%, while after accession (i.e., 
after 2004), this share was more than 30%. 

 
Figure 2   The development of Intangible assets in Slovak 

Republic 
Source: the authors, data from OECD (2019)  

 
In 2017, this share represented approximately 

35%. As expected, intangibles are mainly 
concentrated in tertiary sectors. Furthermore, there 
is a significant difference between intangibles and 
tangibles. For example, in manufacturing, 
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intangibles increased almost six times while 
tangibles just three times. 

3. Econometric approach 
In an econometric analysis by implementing the 
Hausmann panel robustness test (Hausman, 1978), 
we confirm the panel regression with random 
effect. This empirical strategy is consistent with the 
structure of the data and with the econometric 
strategy of Jona-Lasinio et al. (2019) and Vrh 
(2018). We confirm that the total panel is robust. 
We use lagged data for capital inputs due to the 
intangibles methodology and the potential 
endogeneity problem. Based on the theoretical 
background and literature review, we formulate the 
following hypotheses:  

HP1. Intangible assets have a positive impact 
on the SR participation in the GVCs. 

HP2. Intangible assets have a positive impact 
on the SR position in the GVCs.  

HP3. Economic competencies have the highest 
positive impact on the SR participation in the 
GVCs.  

 
Our benchmark equation is as follows:  
 𝑙𝑛𝑌 , = 𝛼𝛥𝑙𝑛𝐾 , + ∑   Δ ln 𝐾 ,∈ + 𝛾𝑋 , + 𝑢 , + 𝜀 ,    (1) 
 
where i = industry; t=time; q= specific types of 

intangibles (SoftDB, InovProp, EconComp);  𝑌 ,  
represents different indicators of GVCs 
participation (total, backward and forward 
participation and GVCs position); 𝐾 ,  is 
tangible assets; 𝐾 ,  represents intangible 
assets (see Tab.1); X are control variable 
(corporate income tax rate); 𝑢 ,  is the industry and 
time random effects; 𝜀 ,    is the random error term. 
We use lagged (one-year) panel data for the period 
1995 – 2017 (575 observations - 25 sectors and 23 
years). We use sector data according to the 
classification of ISIC Rev 4. The industrial sector 
is divided according to individual categories. Other 
sectors are in aggregate form. GVCs variables are 
based on gross export and were standardized by the 
number of total hours worked from the EU-
KLEMS database due to various disparities. 
Capital input data are indexed (2010=100). We 
want to investigate the impact of changes in the 
accumulation of intangibles on the GVCs 
participation and position. As a control variable, 
we use the corporate income tax rate. It may have 

an impact on multinational corporations and their 
decision to locate a foreign affiliate. The higher the 
tax rate, the lower the probability of placing a 
foreign affiliate in a country. Increasing tax rate 
will thus cause a reduction in the creation of 
domestic value added share of gross export.   

Intangibles supports participation, and more 
importantly, supports the appropriation of value 
added within the GVCs (position). Therefore, we 
direct our research to identify specific types of 
intangibles that improve the creation of Slovak 
DVA e.g., GVC participation and position. We 
assume that the intangibles will have a positive 
impact on the appropriation of value added within 
GVCs. Since Slovak republic uses its comparative 
advantage in the form of a relatively cheap and 
well-qualified labour force and is close to final 
demand markets, its predominant form of 
participation in GVCs is backward linkages. This 
means that Slovak production is dependent on the 
import of intermediate products, i.e., foreign value 
added. According to Pellényi (2020), CEE 
countries can fall into the limitation trap of the 
volume of domestic value added in export. Slovak 
specialization in manufacturing activities in the 
GVCs may cause the economy to fall into this trap. 
Upgrading and modernization of products, 
processes and skills in the GVCs and 
manufacturing industry through the accumulation 
of intangibles can contribute to increasing the 
creation of DVA and thus a greater value-added 
appropriation within GVCs. In the case of process 
upgrading, we observe that Slovak companies 
accumulate intangibles primarily associated with 
economic competencies (organizational capital, 
training etc.). Therefore, we assume that their 
accumulation can help increase participation. In 
the case of product upgrading, the country needs to 
have a robust innovation environment. Intangibles 
associated with innovation assets (R&D, design 
etc.) can help to support this environment. 
However, it is important that investments in 
innovation are linked to specific companies.  

We assume that the coefficients of tangibles 
and intangibles will be positive, confirming the 
positive impact on GVCs participation. We expect 
that tangibles have a stronger positive impact on 
Slovak participation in the GVCs in different forms 
of participation.  

Regarding the impact of individual forms of 
intangibles, we assume that in the case of forward 
and backward participation intangibles have a 
relatively strong positive impact. Computerized 
information (SoftDb) and economic competencies 
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(EconComp) will be important drivers for GVCs 
participation. Moreover, we assume that 
intangibles have a stronger positive impact on 
Slovak position in the GVCs, thus Slovak ability to 
appropriate the value added within GVCs. We 
expect the coefficient for economic competencies 
(EconComp) to be higher than other types of 
intangibles, as they represent the largest part of 
intangibles. The economic competencies support 
the improvement of human capital. Their high 
accumulation in countries with a predominant BL 
participation is due to the exigency of 
multinational corporations to train their 
manufacturing employees. Innovative property 
(InovProp) is expected to have a strong impact on 
domestic value added, the country’s participation 
and position in GVCs, productivity as well as 
economic growth. Investment in computerized 
information (SoftDb) is particularly important for 
exporting countries, trading in international 
markets with goods and services embodying high 
levels of foreign value added. This is the case of an 
export-oriented economy e.g., the Slovak 
Republic. We present the econometric results of 
the regression analysis in the next section. 

4. Research results 
The first regression results for the total tangibles 
(Tang) and total intangibles (TotIntg) are presented 
in Table 2; in the following Table 3 we show the 
regression results for forward and backward 
participation; in Table 4 we exhibit individual 
effects of Computerized Information (SoftDb), 
Innovative Property (InovProp) and Economic 
Competencies (EconComp). 

The coefficient for TotIntg is significant and 
positive, supporting our first hypothesis, that 
intangibles have a positive effect on the 
participation of the Slovak Republic in GVCs. Our 
findings are consistent with Jona-Lasinio et al. 
(2019), Durand and Milberg (2018), emphasizing 
the positive effect of intangibles on participation in 
GVCs. As expected, all intangibles contribute 
positively to both forward and backward 
participation.  

We expect that tangibles will be more 
associated with participation in GVCs. These have 
a greater impact on total (0.510), FL (0.484) and 
BL (0.496) participation than intangibles (Tab.2 
and 3). However, the difference between the 
impact of tangibles and intangibles on the 
involvement of Slovakia in GVCs are very small. 
We confirm that tangibles are predominantly 
associated with BL participation, thereby 

confirming the described condition, relative 
comparative advantage and impact of high BL 
participation. Intangibles are more associated with 
the position, which means that their accumulation 
supports Slovakia´s appropriation of value added. 
The value of coefficient is 0.236, indicating that the 
10% increase in their accumulation is, assuming 
ceteris paribus, associated with 2.3% improvement 
in Slovak ability to appropriate value added within 
the GVCs. 
 
Table 2 The effect of tangibles and intangibles on Slovak 
participation and position in the GVCs 

GVCs GVC 
Part. 

GVC 
Part. 

GVC 
Position 

GVC 
Position 

Tang_lnt-1 

 
0.510***  0.220***  
(0.048)  (0.029)  

TotIntg_lnt-1 

 
 0.507***  0.236*** 
 (0.053)  (0.031) 

CIT_ln 
 

-1.996*** -1.964*** -0.132** -0.097* 
(0.091) (0.095) (0.051) (0.057) 

Balanced YES YES YES YES 
Random YES YES YES YES 
No. of obs. 550 550 550 550 
R2 0.710 0.698 0.198 0.196 
F_stat. *** *** *** *** 
Hausmann 0.9997 0.06712 0.9811 0.7955 

Source: the authors,  
Note: Standard errors in parentheses  

*p<0.1; **p<0.05; ***p<0.01 

 
Moreover, our results show that tangibles are 

significant for forward and backward participation 
(Tab. 3). Tangibles are primarily associated with 
BL participation. The strong positive impact of 
tangibles on BL participation is also confirmed by 
Marcolin, Le Mouel and Squicciarini (2017). The 
Slovak Republic was oriented towards tangibles; 
therefore, it is normal that we observe a greater 
impact of tangibles with BL participation. The 
results imply that intangibles could positively 
influence BL, FL and Total GVCs participation.  

As we expected, we observe a negative 
coefficient for the control variable, which indicates 
that increasing the corporate income tax rate (CIT) 
has a negative impact on the country’s involvement 
in globally organized production – rising obstacles 
to cross-border trade. 

Intangibles tend to take significant part in 
global value chains in European countries (e.g., 
Adarov & Stehrer, 2019; 2020). Our findings show 
that intangibles are positively related to the Slovak 
GVCs participation. However, not all intangibles 
are equally relevant. While the effect of Economic 
Competencies on participation is large and 
positive, it is small and positive for Computerized 
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Information (software and databases) and 
insignificant in the case of Innovative Property. In 
Table 4, we analyse the impact of different types of 
intangibles on total participation in GVCs. The 
results (Tab. 4) show that the economic 
competencies have the greatest positive impact 
(0.584) on the integration of Slovakia in the GVCs. 
Intangible ICT assets (0.045) have the second most 
important impact. The coefficient of innovative 
assets is not statistically significant. According to 
our results, Economic Competencies support the 
Slovak involvement in GVCs the most.  

 
Table 3 The effect of tangibles and intangibles on Slovak 

FL and BL participation in the GVCs 
GVCs FL FL BL BL 

Tang_lnt-1 
0.484***  0.496***  

(0.046)  (0.055)  

TotIntg_lnt-1 
 0.466***  0.493*** 

 (0.051)  (0.060) 

CIT_ln 
-1.943*** -1.930*** -2.042*** -2.011*** 

(0.081) (0.094) (0.104) (0.111) 

Balanced YES YES YES YES 

Rando YES YES YES YES 

No. obs. 550 550 550 550 

R2 0.717 0.703 0.659 0.648 

F_stat. *** *** *** *** 

Hausmann 0.09975 0.0570 0.9984 0.1775 

Source: the authors, 
Note: Standard errors in parentheses *p<0.1; **p<0.05; ***p<0.01 

 
Economic Competencies are associated with 

improving the quality of human capital, 
organization of production and management. A 
large part of economic competencies, even in 
Slovakia, was associated with activities with a 
lower rate of value added – assembly and 
production. Therefore, Economic Competencies 
support Slovak participation in the GVCs very 
positively. 

Intangible ICT assets are associated with the 
increase in Slovak GVC participation. This type of 
intangibles is inevitable in organizing global 
production networks. Ensuring up-to-date fast 
communication within supply chains and 
customers is an important area of business 
organization today. The use of intangible ICT 
assets, such as software and databases, improve 
productivity and we confirm that they also improve 
Slovak involvement in GVCs.   

Investment in Innovative Property can become 
an instrument to increase drawing benefits from 
GVCs. In the case of Slovak innovation assets, the 
coefficient is not statistically significant. Further 
investment in Innovative Property can increase the 
returns from backward GVCs participation. It can 

take the form of generating new knowledge or 
expertise and enhancing the absorptive capacity of 
firms and their ability to exploit inputs from 
globally organized production. According to 
Montresor and Vezzani (2016) the specific types of 
Innovative Property, such as Design and R&D, 
could increase an innovative environment. 
However, it is striking that this type of intangibles 
has declined (- 17%) in total intangible assets in 
Slovakia based on INTAN – Invest data.  
 

Table 4 The effect of specific types of intangibles on 
Slovak participation in the GVCs 

GVCs Participation 𝐓𝐚𝐧𝐠_𝐥𝐧 𝐭 𝟏 
 

0.329*** 0.336*** 0.196*** 
(0.038) (0.038) (0.040) 𝐒𝐨𝐟𝐭𝐃𝐁_𝐥𝐧 𝐭 𝟏 

 
0.045**   
(0.023)   𝐈𝐧𝐨𝐯𝐏𝐫𝐨𝐩_𝐥𝐧 𝐭 𝟏 

 
 0.032  
 (0.022)  𝐄𝐜𝐨𝐧𝐂𝐨𝐦𝐩_𝐥𝐧 𝐭 𝟏 0.584*** 

(0.073) 
CIT_ln 
 

-2.121*** -2.191*** -1.669*** 
(0.091) (0.086) (0.103) 

Balanced YES YES YES 
Random YES YES YES 
No. of obs. 550 550 550 
R2 0.700 0.699 0.730 
F_stat. *** *** *** 
Hausmann 0.6136 0.9858 0.4015 

 Source: the authors, 
Note: Standard errors in parentheses *p<0.1; **p<0.05; ***p<0.01 

 
Each country has a specific way of participating 

in the GVCs and so, it is not entirely possible to 
abstract the overall aggregate results for individual 
countries. Therefore, it is important to analyse the 
impact of specific types of intangibles on the 
individual country´s participation and position. 
The appropriate setting of national public policies 
to support the creation of a knowledge-based 
economy on the principle of the accumulation of 
intangibles is essential. Our results show that in the 
case of Slovakia, investment in intangibles, 
primarily in economic competencies i.e. the quality 
of human capital, is the most important factor for 
business productivity growth and GVC 
participation. Currently, more than ever, if firms 
want to achieve a higher level of participation and 
increase their position in the GVC, they need to 
allocate resources not only into innovative property 
but also to economic competencies such as 
organizational capital or training. The increasing 
quality of human capital becomes a key element 
that managers must focus on in order to maintain 
their international competitiveness within the 
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framework of global organized production.   
Marrocu, Paci and Pontis (2011) highlight the 

importance of policies designed to stimulate the 
accumulation of intangibles at the firm’s level. The 
positive effect of intangible assets, especially 
intellectual capital on business performance also 
confirmed Radonic, Milosavljevic and Knezevic 
(2021) and this positive effect on market value 
firms was also confirmed by Dancakova, Sopko, 
Glova and Andrejovská (2022) and Glova, 
Andrejovska and Vegsoova (2020). Factors with a 
strong impact on unlocking the potential of 
intangibles accumulation are presented by Thum-
Thysen, Voigt, Bilbao-Osorio, Maier and 
Ognyanova (2017, 2019). It is important to support 
and create a pro-competitive regulation framework 
that aimed at the reduction of barriers to adopt new 
technologies and thereby contributing to the 
development of the necessary innovation 
ecosystem. Thus, an important conclusion for 
policymakers is to stimulate the accumulation of 
intangibles which have the potential to improve the 
productivity of firms as well as domestic value 
added and improve the appropriation of value 
added within the GVC. 

Conclusions 
The participation of the Slovak Republic in the 
GVCs increased, mainly due to the backward 
participation. This brings a lot of positive effects 
for Slovak economy, however, the gains could be 
even higher. The question is how to increase the 
benefits and gains from participation in GVCs. The 
recent problem is that more than half of Slovak 
firms´ exports are composed of foreign value 
added - imported intermediates. It indicates that the 
Slovak position concentrates on downstream 
activities of GVCs with lower domestic value 
added creation. A key element, necessary for 
countries and firms to compete in high value added 
activities, is the capability to produce sophisticated 
products within the sophisticated process, which is 
closely linked to the endowment of intangibles. 
Therefore, we investigate to what extent the 
intangibles accumulation is associated with the 
GVCs participation and position (value added 
appropriation) in the Slovak Republic.  

To our knowledge, the contribution of our 
research is, to be the first to examine the interaction 
between intangibles and the participation and 
position of the Slovak Republic in the GVCs. Our 
results show that the accumulation of intangibles is 
positively associated with the participation of 
Slovak firms in GVCs, and the most important 

result is that intangibles improve Slovak value-
added appropriation i.e., position. The same result 
is confirmed separately for forward and backward 
participation.  

Economic competencies and Intangible ICT 
assets (Computerised information) are positively 
associated with GVCs participation. We find that 
economic competencies positively support 
involvement of Slovak firms in GVCs. It increases 
the quality of human capital, and organization and 
management of production and thus creates a 
favourable competitive environment for firms. 
Intangible ICT assets have a significant impact on 
improving the country’s participation in the GVCs. 
Investment in Innovative property can become an 
instrument to increase drawing benefits from 
GVCs involvement. However, it is striking that this 
type of intangibles has declined in total Slovak 
intangibles.   

We confirmed that intangibles support Slovak 
firm’s involvement and value-added appropriation 
within GVCs. Therefore, it is necessary to create 
through policy implementation, an attractive and 
competitive environment that will support the 
accumulation of innovative intangibles. Further 
research could be extended to a more detailed 
examination of the impact of intangibles on 
specific sectors according to the ISIC rev. 4 
classification. It is important to analyse the role of 
the accumulation of more detailed specific types of 
intangibles at the sectoral level because we observe 
large differences in their impact on the creation and 
productivity of value added. The availability of 
data on the creation of value added and thus 
involvement in the GVCs is a major limitation at 
the macroeconomic level. Therefore, it is necessary 
to verify these findings with an analysis at the 
firm’s level data. 
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