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Abstract 

During the current multiple crises periods, economies are trying to find their way to 

development. One possibility is investment in research and development (R&D). However, 

emerging economies often have limited resources, so they rely on stimulating R&D through 

FDI inflows. The question remains about the effectiveness of this path. To investigate this 

question methodologically, a panel regression analysis with fixed effects was applied. 

The presented research was inspired by the empirical finding that a correlation between FDI 

inflow and business expenditure on research and development (BERD) has not been proven 

in EU countries. However, the new 11 EU members, have shown that FDI inflows influence 

BERD only in manufacturing sector. To confirm Dunning's investment development path 

(IDP) theory, the impact of net outflow foreign direct investment (NOFDI) on BERD was 

examined. We confirmed the specific IDP of new EU states and found a limited positive 

relationship between NOFDI and EU27 BERD in manufacturing, but gross value-added had 

a greater effect on BERD. 

Implications for Central European audience: The Central European region, many of which 

were centrally planned economies in the past and underwent a transformation process, is the 

narrow focus of the article. Moreover, Central European countries are currently seeking 

a successful and effective development path, bolstered by research and development 

expenditures. Naturally, the article also provides a regional overlap perspective, as many 

other states can draw inspiration from the new member states and their respective 

development paths. Keep in mind that the Central European region's post-communist 

economies often serve as illustrations of Dunning's development path theory in action. 

 

Keywords: business expenditures on research and development; net outflow foreign direct 

investment; investment development path 
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Introduction 

Certain topics in economics are considered definitive and established, and they do not 

undergo continuous or recurrent verification. It frequently refers to politics and the decision 

sphere. These topics, such as the favourable influence of foreign direct investment (FDI) on 
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business expenditures on research and development (BERD) growth, are included in this 

topic list. There is literature that demonstrates both positive and negative effects of FDI 

inflows on R&D or innovation. The first group includes Berschek (1995), Telater et al. (2014), 

or Das and Chatterjee (2021). As for the second group, the negative effects of FDI on R&D 

can be found in the work of Lee (1996) or Kathuria (2008). However, there are also opinions 

that in the open environment of knowledge transfer that becomes available to firms, 

a substitution process for R&D activities occurs because it is illogical for firms to invest in 

innovation, science, and research if they can use available knowledge (Nieto & Quevedo, 

2005). 

And these questions are crucial for some types of countries that are determined to raise their 

economic level but lack internal sources of economic growth. In BERD, they divert resources 

to other uses, rely on external funds, and expect that the FDI inflow will automatically lead to 

an increase in BERD. In this case, however, it is necessary to monitor the type of economy, 

its historical origins, its involvement in global supply or value chains (GVCs), and the quality 

of the investments themselves. As a result, the presented study is not among the unequivocal 

supporters of the impact of FDI on BERD, but it certainly does not recommend 

underestimating it either. On the contrary, the presented study can provide very useful 

evidence that, in order to stimulate the BERD, it is necessary not only to attract new FDI from 

abroad but also to activate the country's internal resources to make R&D support a political 

priority for development. As a result, the article was placed within the theoretical framework 

of Dunning's investment development path (IDP). Despite focusing on specific EU member 

states, we maintain the belief that their development principles are applicable to all nations 

pursuing development initiatives. 

However, this topic is important not only from a development point of view. FDI abroad is 

necessary for sustainable development because it is an indicator of the economy's 

competitiveness and maturity level. We also follow up on the findings of Villalvazo (2024), 

who claims that a rapid recession can occur in small economies in times of crisis, while more 

advanced economies have resources created abroad in the form of FDI outflow, which can 

correct these declines. And these questions are especially interesting at a time of multiple 

crises, from COVID-19 to the war in Ukraine. 

The paper will be organised in the following manner: In the literature review section, we will 

provide a concise overview of significant articles regarding the effects of FDI on host 

economies, as well as the dissemination of knowledge and technology spillovers. 

Furthermore, we will delve into the subject of GVCs, a topic that directly aligns with our 

research focus. We shall analyse Dunning's IDP as a distinct process. The Materials and 

Methods chapter provides an overview of the methodological foundations, variables, and 

data sources used in the study. We have endeavoured to ensure that our analyses are 

straightforward. We source the data for our analyses from Eurostat, a reputable statistical 

authority. These variables are freely available, easily verifiable, and regularly updated. 

The Results and Discussion chapter, split into four subsections, comes next. Initially, we will 

assess the FDI intake at BERD. Following that, we will examine the presence and reliability 

of Dunning's IDP. Then, we will evaluate the effect of the net outflow of FDI (NOFDI) on 

BERD. The acronym NOFDI represents the difference between FDI abroad and FDI invested 

within the domestic economy. It serves as the fundamental analytical variable for 
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understanding Dunning's IDP theory. Lastly, we offer an interim resumé and then interpret 

our gross value-added parameter estimations and their relationship to BERD. 

1  Literature review 

1.1 Dunning's investment development path 

Boudier-Bensebaa (2008) states that there are several development theories. For example, 

M. Porter recognises four stages of development according to competitiveness (Porter, 

1990); another alternative is the theory by Ozawa (1992). However, one of the most widely 

used is Dunning's (1981) IDP theory.  

The rich literature (current bibliographic review offers a study by Sawitri and Brannan, 2023) 

manifests the numerous applications of this economic theory, which considers five 

development stages of economies and uses the variable NOFDI to determine the state. 

NOFDI represents the difference between the position of investments abroad and in the 

domestic economy, and tests the quadratic shape of the regression curve between NOFDI 

and gross domestic product per capita (GDP p.c.) (closer, e.g., Djokoto, 2021). The theory 

assumes that in the first stage of development, the economy does not generate investments 

abroad due to insufficient development and the lack of sources, but in the first stage, the 

economy slowly becomes a recipient of FDI. This FDI cautiously generates exports. In the 

second phase, the country becomes a massive destination for FDI from abroad. In the next 

phase, the economy becomes a marginal investor abroad. In the fourth phase, the country is 

a significant investor. While in the fifth phase, the most developed economies are concerned 

with satisfying the sophisticated demands of their population rather than foreign investments. 

The specific phases of the IDP can be briefly summarised in the following stages (Dunning & 

Lundan, 2008; Ferenčíková & Ferenčíková, 2012): 

1. A country in the first phase of development is usually import-intensive. Export 

activities are based primarily on simpler production built on its competitive 

advantage, mainly of natural resources and labour-intensive sectors. The value of 

net outflow FDI decreases as the first foreign affiliates arrive in the country. 

However, in the case of FDI inflow, there is a danger of creating a so-called dual 

economy, in which domestic producers remain less productive than foreign 

investors. 

2. The second phase, thanks to the growth of the domestic market, stimulates 

investments in activities with higher value-added. Dunnung and Lundan (2008) 

argue that in this phase, institutions are intensified, such as secondary education, 

public health, transport, or communication. In this phase, the country should 

stimulate its own investment activity before foreign FDI inflows, especially in large 

capital-intensive sectors such as the chemical industry or metalworking. Small 

sectors should develop knowledge-intensive goods such as electrical products and 

textile products. 

3. In the third phase of growth, advanced economies emerge that are based on 

innovation. In terms of consumer behaviour, higher living standards determine the 

demand for quality and differentiated products. Tertiary education and 

communication institutions are intensified. FDI inflows can still be observed, but 
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these are intended to support sectors based on innovation and high quality, which 

represents a transition from capital-intensive industries. 

4. The stage is characterised by the effort to increase efficiency while creating intra-

industry specialisation rather than inter-industry. Companies are globalising. A very 

important role is played by research and development expenditures, which lead to 

innovations in the field of new products or production methods. The authors 

specifically mention computer and telecommunications technologies. The role of the 

government is to protect the economy from systemic failures. 

5. In the final phase of growth, economies focus on meeting the advanced needs and 

demands of their populations. Interestingly, in this phase, net FDI outflows oscillate 

around zero. 

Modified Dunning's IDP can be graphically seen in Figure 1. The modification consists of 

replacing GDP per capita with gross value added (GVA), which can also be used for sectoral 

analyses and is also suitable for the analysis of panel data with fixed effects. In these types 

of analyses, the estimated coefficients are interpreted as changes over time, thus making it 

possible to compare different countries with respect to their economic size or population.  

Figure 1 | Dunning's investment development path modified by GVA 

 

Source: own processing based on Narula and Dunning (2010); Djokoto (2021) 

As for the empirical movement on the IDP, the second to third growth phases are 

characterised by development in qualitative and efficiency understanding through inter-

industry specialisation, naturally within the GVC (e.g., Ferenčíková & Ferenčíková, 2012). 

These processes are practically implemented through outsourcing and offshoring. Based on 

the analysis of input-output tables, it is shown that these outsourcing and offshoring trends 

dominated until approximately 2010. Since then, the nearshoring tendency has prevailed, 

which characterises the increasing share of the entire manufacturing subsystem in developed 

countries (the manufacturing subsystem also represents related subcontracting ties from 

other industries; Lábaj & Majzlíková, 2022; 2023; Majzlíková, 2024). However, these revealed 

economic trends support earlier concerns about the deteriorating position within GVCs of 
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some economies in Central and Eastern Europe, which were highlighted by Kordalska and 

Olczyk (2022, 2023). 

At this point, it is important to draw attention to deviations from the theoretical investment 

path. These divergences are observed, e.g., in Central and Eastern European countries, 

including 11 new and former post-socialist EU members (Narula & Guimon, 2010). The 

reasons are diverse, ranging from historical ties to the institutional environment, the state of 

GDP and FDI at the beginning of the transformation, and many others. We would like to 

discuss and develop these determinants further in the results of this study. However, other 

countries in the world with different socio-economic characteristics also exhibit deviations. 

Gorynia et al. (2020) also investigated the specifics of the IDP of five selected countries from 

the CEE region, and particularly the impact of integration on their investment flows. The 

authors found that integration in these countries was supported more by FDI inflows than by 

their outflows. Djokoto (2021) even suggests that the government should actively stimulate 

its companies' willingness to invest abroad, e.g., by developing a list of potential investment 

destinations. It's noteworthy that new member countries are specifically making efforts to 

diversify, particularly in export flows. The Slovak Republic serves as an example of this trend 

(The concept of foreign economic relations and economic diplomacy of the Slovak Republic 

for the period 2022–2030; Ministry of Economy and the Ministry of Foreign and European 

Affairs of the Slovak Republic, 2021).  

According to Stoian (2013), countries in Central and Eastern Europe are also slowly starting 

to invest in other countries. To investigate this, she described the benefits of investing abroad 

in 20 so-called European emerging and post-communist economies. From an analytical point 

of view, she suggested adding institutional factors to the models of the IDP to make them 

more accurate. The author included the home country's economic development as measured 

by GDP per capita, the domestic technological development as measured by R&D per GDP, 

and the domestic inward FDI. Among the institutional factors of FDI outflow, the author 

included such variables as home country trade and foreign exchange, privatisation, and 

restructuring reforms.  

Djokoto et al. (2024) focused on the relationship between FDI and domestic investments, 

particularly divestments. They recommend that the decision-making sphere in Central and 

Eastern Europe should strategically focus on the growth of net exports, which encourages 

foreign investors to stay in these economies and domestic companies to invest in R&D in 

order to increase domestic investment, de facto GDP, and growth. The reason is the danger 

of the crowding-out effect of disinvestment, not only of the inflow but also of the outflow of 

FDI. Finally, we can mention an early study by Bellak (2000), which revealed certain 

specificities of the IDP not only in CEE countries but also in small developed states such as 

Austria. 

1.2 Impact of FDI on R&D, knowledge spillovers, and productivity 
growth 

At the beginning of our short excursion, it is useful to define the difference between 

knowledge and technology spillovers (e.g., Kittová, 2016). Knowledge spillover represents 

a channel for the inflow of knowledge and expertise from abroad, for example, through 
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investments, but technology spillovers are necessary when applying the results of science 

and technology to economic processes, and it is actually about their commercialization. As 

stated by Kittová (2016), the role of the state is to facilitate and support this costly process.  

Berschek (1995), who, based on a microeconomic analysis of German companies, proved 

the positive impact of investments, but also exports, on the innovation activity of companies 

due to increased competition. Telatar et al. (2014) proved that there is a complementary, one-

way causality between FDI and R&D in the EU. The authors examined the EU15 and EU27 

separately for the period 1996–2009. Das and Chatterjee (2021) even proved two-way 

causality between FDI inflows and R&D, as sustainable growth requires capital accumulation 

through FDI. Countries with higher R&D expenditures are destinations for FDI inflows, and 

vice versa, FDI generates higher R&D. Although Lee (1996) did not primarily investigate the 

impact of FDI on R&D, he used Heckman's two-stage estimation of the impact of technology 

imports on the R&D efforts of South Korean firms. However, the import of technologies often 

serves as a substitute for R&D efforts. Conversely, in a footnote, the author mentions that he 

also marginally tested the impact of FDI on R&D efforts, but achieved similar results to the 

mentioned technology imports. Kathuria (2008) applied the analysis to Indian conditions, 

which required companies to increase their competitiveness in 1992. They had the choice of 

buying a license for the RD subject or doing their own research. They discovered that initially, 

FDI inflows had a limited impact on R&D after 1992, but later, this impact became 

insignificant. Nieto and Quevedo (2005) also confirm these studies. 

Uyar et al. (2022) analysed the relationship between R&D spending, economic development, 

and research productivity. The authors quantified research productivity using citable numbers 

from published works. The authors found that economically more advanced countries have 

the capacity to create larger R&D financial funds, and again, research outputs increase these 

funds. On the other hand, the authors rejected the impact of FDI, trade, or finance on research 

productivity.  

Vujanović et al. (2022) dealt with the different approaches of companies in developed and 

developing (emerging) countries. Developed countries tend to generate new knowledge, 

while companies in developing countries apply it. The authors assessed these two competing 

approaches and found that in emerging economies, there is an imitation process, and those 

imitating firms benefit more from applying knowledge than from generating it. Ali et al. (2016) 

dealt with the impact of human capital, which, together with research and development and 

foreign knowledge spillovers, has a positive impact on national productivity. It is also very 

interesting to find that knowledge spillovers resulting from foreign investments and trade are 

complementary. Spithoven and Merlevede (2023) found that R&D has a greater impact on 

the growth of company productivity than FDI knowledge spillovers. They therefore 

recommend policymakers support the intra-regional innovation system. 

1.3 Mechanisms of vertical and horizontal knowledge spillovers 

Kokko (1992) or Blomström and Kokko (1998) claim that local companies are increasing the 

quality of their production within the supply chain (vertical FDI). In the case of horizontal FDI, 

foreign investors train their employees in the sector, create pressure for domestic firms to 

adopt new technologies, or force them to withdraw from the market. 

At the microeconomic level, Orlic et al. (2018) examined the impact of multinational 

corporations on productivity in the manufacturing sector, as well as the impact of foreign 
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companies on their competitors in host countries. Based on the input-output approach, the 

authors were able to examine the effect of knowledge spillovers in vertical and horizontal FDI 

within five economies, which are also part of our sample. It concerns the Czech Republic, 

Estonia, Hungary, Slovakia, and Slovenia between the years 2002 and 2010. The authors 

confirmed the significant impact of customer-supplier ties between domestic and foreign 

companies (vertical FDI), as well as the positive presence of service companies. They also 

proved the positive influence of horizontal FDI, highlighting the mobility of employees who 

gained skills and knowledge from foreign investors. On the other hand, the demonstration 

effect and foreign competition have a negative impact. The study shows the differentiating 

tendencies between the former post-communist economies because the Czech Republic 

shows a higher absorptive capacity of companies, measured by a higher share of intangible 

assets, than in Slovakia or Estonia.  

In terms of knowledge spillover channels, Bournakis and Tsionas (2022) assume that 

spillovers can occur because of technology transfer, better organizational and managerial 

practices, better distribution networks, or foreign competition. They also point out the 

negatives of increased competition from foreign firms operating in host economies, which 

comes with a higher risk of a crowding-out effect on domestic firms. The authors also 

confirmed more intensive knowledge spillovers in the vertical (inter-industry) than in the 

horizontal (intra-industry) FDI. These results follow the older but influential literature on 

knowledge spillovers in vertical or horizontal FDI and confirm their conclusions (Javorcik, 

2004; Newman et al., 2015).  

Vujanović et al. (2021) decided to analyse the crisis from 2006 to 2014 with possible 

application to the COVID-19 pandemic. They are focusing on the role of FDI spillovers in 

times of crisis. The authors discovered that the crisis exhausted companies' financial 

possibilities, slowed down, and even stopped spillover processes. Small firms were at the 

biggest disadvantage, so the authors propose to create government support programmes in 

times of crisis so that the favourable absorption mechanism in these firms does not stop. 

1.4 The role of global supply chains in developing economies 

The participation of economies in GVCs is determined by the search for the highest possible 

efficiency of production and economies of scale, while their assumptions can be seen in the 

classic works of Krugman (1980; 1981). GVCs have their advantages and disadvantages. 

Especially after the outbreak of the COVID-19 pandemic or the war in Ukraine, concerns 

about the physical interruption of supplies arose. However, consideration of the probable 

risks of participation in GVCs has stimulated a discussion about possible reconfigurations of 

these channels, e.g., reshoring or nearshoring. The reason is the growing threat of 

protectionism (Khorana et al., 2022).  

Steinhauser (2023) started with similar considerations about the riskiness of GVCs. 

Moreover, he assumed that more intensively involved economies would generate lower 

exported value-added. However, the results were the opposite. Based on the gravity 

modelling, the author proved that with the increase in export concentration, the exported 

value-added grew.  
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The OECD (2020) used the so-called METRO model to simulate the impact of economic 

shocks on GVC economies and those that did not participate. They found that involved 

economies have more options to face economic shocks, and even their recovery is faster this 

way. Similarly, the author collective, Camarero et al. (2022) or Bighelli et al. (2023), proved 

the positive impact of GVCs on productivity and employment in Europe.  

Examining the structure and level of involvement in these chains is also necessary. Kordalska 

and Olczyk (2022) discovered that there were also differentiation tendencies between the 

new EU member states. For instance, economies like Slovakia or Poland, which engage in 

production activities with lower value-added, face disadvantages, while the Czech Republic 

and the Baltic States participate in GVCs that involve activities with higher value-added, such 

as research and development centres and management activities. Another article by the 

authors points out that it is necessary to stimulate activities with a higher value-added in the 

new EU member states because the rising wage level can take away the previous price 

competitiveness of these economies (Kordalska & Olczyk, 2023). 

2  Materials and methods 

Our article's primary objective is to investigate the possible relationship between the inflow of 

FDI into EU countries, with a specific focus on 11 new and former post-communist 

economies, and the subsequent increase in BERD. Furthermore, since there was no other 

evidence to support this correlation, our secondary aim is to explore whether we could predict 

BERD based on an increase in NOFDI. To achieve this aim, we utilised various analyses of 

panel data with fixed effects, which we will subsequently refer to as models. The general 

econometric equation with fixed effects valid for all our specifications has the following form 

(Torres-Reyna, 2007; Lukáčiková, 2013): 

𝑌𝑖𝑡 = 𝛼𝑖 + 𝛽𝑋𝑖𝑡 + 𝛿𝑡 + 𝑢𝑖 + 𝑒𝑖𝑡  (1) 

where αi means unknown intercept for each country, δt is the unknow coefficient for the time 

regressors, ui is within-entity error term and eit is overall error term. The equation also includes 

time effects, but during the research, we discovered a more advantageous and consistent 

form, so we excluded them. We used econometric software GRETL (Cottrell & Lucchetti, 

2021). The figures were processed using Inkscape. Our methodology is straightforward, 

easily replicable, and incorporates variables not explicitly included in our specifications that 

significantly impact the dependent variables. This is primarily due to the adoption of fixed 

effects (Hsiao, 2014). Our models verified the following main hypotheses: 

• H1: FDI have a beneficial impact on BERD. 

• H2: NOFDI have a beneficial impact on BERD. 

We have indeed developed models in Appendices 6 and 7 that validate the theoretical 

assumptions of Dunning's IDP. However, we have not formulated specific hypotheses for 

these models as they are supplementary to our main objective. However, these analyses are 

advantageous in terms of their contribution to the understanding, practical implementation, 

and updating of theoretical foundations and existing literature. We anticipate a negative 

coefficient for the parameter estimate that represents economic performance. Additionally, 

we expect a positive coefficient estimate for its square, indicating a U-shaped curve. Data 

were collected from Eurostat (2024a-c). The variables are described in Appendix 1. We will 
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refrain from providing further commentary on descriptive statistics in the appendix (Appendix 

2 describes 27 EU countries, and Appendix 3 only 11 new EU members), as it is widely 

understood in the scientific community. 

3  Results and discussion 

3.1 Does the inflow of investment really influence the growth of 
R&D expenditures? 

Firstly, in this study, we try to confirm if the inflow of FDI into the host economy fosters the 

creation of new knowledge within it, as evidenced by an increase in BERD. Should we fail to 

validate this process, we would be interested in scrutinizing the mechanism through the lens 

of Dunning's theoretical framework, which outlines the development path of FDI. However, it 

is crucial to examine if this theoretical framework is evident as anticipated not only in the EU 

states as a whole but also in the 11 former post-communist states that are now new members 

of the EU. 

First, the correlation between the dependent variable BERD in the overall economy, followed 

by the manufacturing sector, and the condition of FDI in the host economy and GVA 

(Appendix 4 with main models 1 and 3 and their robustness checks). Here, we use GVA as 

a control variable to gauge the economic performance of the countries under investigation. 

Due to the initial illogicality of our results, we decided to conduct robustness checks in models 

2 and 4 to address our concerns about the detrimental impact of collinearity. 

Based on the main models 1 and 3, we can confirm that FDI inflow does not lead to 

an increase in BERD among the EU27 countries. Either the coefficients of the variables' 

parameters were statistically insignificant, namely, p-values allowing us to reject the null 

statistical hypothesis about the insignificance of the estimation (correlation between FDI 

inflow total and BERD total), or model 3 calculated this coefficient with an unexpected, 

negative sign (-0.019 *). Naturally, we disregard such an estimation and consider it 

statistically inconsequential. Robustness checks (models 2 and 4) have confirmed our 

results. This is evident not only in the calculated parameters of robustness checks but also 

in the inside coefficient of determination (R-squares), which is then exceptionally low. In 

contrast, the control variable exhibited statistical significance (variables GVA total and in the 

manufacturing sector). The inclusion of GVA resulted in an increase in the BERD value, both 

for the whole economy and specifically within the manufacturing sector. 

Second, it was analysed 11 new EU members (Appendix 5). New member states have gone 

through the transformation process and can be labelled as former post-communist 

economies. According to the literature review based on empirical findings based on Dunning's 

IDP, countries that have gone through the transformation process show a different 

development trajectory based on the literature review. These economies mostly remained in 

the second stage of development, i.e., they are significant destinations of FDI, which 

considerably generate exports. The transition to the next stage of development, in which the 

economy itself becomes an investor abroad, is hindered by factors such as institutional 

specificities, existing informal ties stemming from the previous planned economy, the initial 

higher state of gross domestic product, and almost zero FDI in the economy at the beginning 
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of the transformation process (Narula & Guimon, 2010). In our opinion, another factor that 

keeps former post-communist economies in the second phase is intensive involvement in 

GVCs. The transformation process was accompanied by the loss of the competitive 

advantage of these states because, after the breakdown of economic ties within the Council 

of Mutual Economic Assistance (COMECON), socialist production could not compete with 

capitalist countries. At the same time, post-communist countries did not have sufficient 

resources for research and development. In this way, they were dependent on the inflow of 

FDI from abroad, which, from the beginning, made full use of the cost factors of 

competitiveness. It is true that some countries have been able to increase their level of 

participation in GVCs, as proved by the works of Kordalska and Olczyk (2022, 2023). Last 

but not least, we would like to take into account the degree of urbanisation and population 

mobility in the new 11 EU member states. There exists a positive relationship between 

urbanisation and economic growth (Nguyen & Nguyen, 2018). Enhanced labour force mobility 

is anticipated as countries improve their allocative efficiency (Habrman et al., 2022). During 

the period of the planned economy, industry was not allocated purely on the basis of 

comparative advantages of location but on the basis of the administrative division of labour 

first among COMECON members and later on the basis of administrative decisions within 

these countries. This is one of the reasons why these countries have created regions that are 

today less economically developed and poorer, and that have lost job opportunities after the 

termination of uncompetitive industrial enterprises in these regions. 

These determinants had a high probability of leading to our different panel regression results 

for the 11 new EU member states, former post-communist countries, compared to the EU as 

a whole. Although for all sectors of the economy, the impact of the inflow of FDI into the host 

economies on the growth of the BERD was also not proven. However, in the manufacturing 

sector, there is evidence that an increase in FDI inflows determines an increase in BERD 

(0.014 ***). The reason may be the fact that the new member states are primarily industrial 

economies that face significant competition from third countries, especially the so-called 

emerging economies (China, India, and others). As a result, it is critical that foreign mothers' 

subsidiaries stimulate BERD in order to maintain their competitive advantage in the 

manufacturing sector. 

3.2 Are new member states on the path? Investment development 
path? 

Given that our findings did not provide conclusive evidence of a significant influence of FDI 

inflows on BERD in the host economy, we proceeded to examine the fundamental theoretical 

assumptions of Dunning's IDP. We have developed two primary specifications for the general 

economy, referred to as model 5, and for the manufacturing sector, known as model 7. 

Additionally, we have conducted robustness tests for each of these specifications (both 

models and their robustness checks are shown in appendix, Appendix 6). Given our specific 

circumstances, it is necessary to consider that there exists a quadratic correlation between 

NOFDI, GVA (or any indicator of economic performance). In this instance, BERD is 

encompassed within the specifications as control variables. Nevertheless, it is vexing that the 

specifications containing the incorporated control variable have a substantial likelihood of 

collinearity. Hence, it was crucial to conduct robustness checks by excluding a control 

variable, while ensuring that the condition index (Belsley-Kuh-Welsch collinearity diagnostics) 

remained below 30 (Adkins et al., 2015). In order to verify the accurate U-shaped pattern of 
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the NOFDI regression curve, we anticipate a negative coefficient for GVA and a positive 

coefficient for sq_GVA (GVA2). The original theory calculates with the macroeconomic 

indicator of gross domestic product. Employing the GVA indicator, we adapted it to suit our 

specific needs. The use of GVA is beneficial as it captures the utilisation of production factors 

within the domestic economy, specifically the internal environment. We employed this 

indicator in opposition to FDI. 

All models from 9 to 12, including their robustness checks, exhibit statistical significance. 

Thus, it can be confirmed that all member states have adhered to Dunning's theoretical IDP 

since 2013 (estimated parameter between GVA total and NOFDI total -0.684 ***, squared 

coefficient 0.000 ***, parameter between BERD total and NOFDI was insignificant; estimated 

parameter between GVA in manufacturing and NOFDI in manufacturing -1.607 **, squared 

coefficient 0.000 *, parameter between BERD total and NOFDI was insignificant; robustness 

checks without BERD specifications confirmed the shapes of the regression curves). These 

findings inspired us to examine the impact of NOFDI on BERD rather than focusing on FDI 

inflows. Nevertheless, the outcomes for 11 previous post-socialist nations substantiate the 

aforementioned characteristics. The anticipated outcomes are solely confined to model 13 

(Appendix 7). However, these findings are undermined by the robustness check, as we were 

unable to refute the statistical hypothesis regarding the lack of significance of the variable 

parameter sq_GVA (GVA2). 

3.3 So, does the net outflow of FDI have a beneficial impact? 

So, we want to emphasise again that the current findings offer empirical support for the 

Dunning IDP theory across all EU nations. However, when focusing specifically on the 11 

new member states with post-communist backgrounds, the evidence becomes unclear. 

However, our initial hypothesis regarding the influence of FDI inflows on BERDs remains 

unsubstantiated, prompting us to consider whether BERDs respond to the fluctuations in 

NOFDI. In order to address this issue, we have delineated two distinct sets of models 

(Appendix 8 to 9 with models from 17 to 20 and 21 to 24 in appendix; models 18, 20 and 22, 

24 are robustness checks specifications without GVA variable). When analysing the effect of 

NOFDI on BERD in all EU member states using Model 17, we did not find any significant 

results (correlation between NOFDI total and BERD total was insignificant, estimated 

parameter between GVA total and BERD total 0.025 ***). This lack of significance is further 

supported by the robustness check conducted in Model 18. Only when the control variable 

GVA is considered (model 19; estimated parameter between GVA and BERD in 

manufacturing was 0.090 ***) does the manufacturing sector show a positive relationship 

between NOFDI and BERD (0.026 ***). This specification's robustness verification revealed 

a discrepancy (insignificant parameter estimation between NOFDI and BERD in 

manufacturing sector). 

Regarding the 11 new member states, all estimates of the NOFDI parameter are statistically 

significant, even after conducting robustness checks. However, it is worth noting that the 

estimations have an unexpected negative sign. These data suggest that the new member 

states are not only still in the second phase of Dunning's IDP, but their status is deteriorating. 

Put simply, these economies continue to experience a substantial inflow of FDI, and there is 

no rise in abroad investments.  
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3.4 Evaluation of Hypotheses and Control Variable: Or What Role 
Internal Economic Factors Play in R&D Growth? 

In the methodology, we established two hypotheses: The first (H1) was whether FDI inflow 

has a beneficial impact on BERD growth. We did not confirm this hypothesis with great 

explanatory power. However, this only applies to the EU as a whole. The H1 was confirmed 

in manufacturing sector of 11 new member states. This may be due to the industrial nature 

of their economies. In other words, we see no reason why we should not recommend the 

inflow of FDI into these economies. However, in order for this effect to cover all sectors, we 

recommend that governments should provide incentives to foreign investors from areas with 

higher value-added. 

As for the second hypothesis (H2), here the situation is different. We have some evidence 

that an increase in NOFDI is positively associated with an increase in BERD in the 

manufacturing sector, but only in the EU27. We attribute this result to the unique IDP of 11 

new members, who, according to the literature, remain in the second phase of development 

for a long time. 

But the most significant estimations in almost all of our specifications (not including Appendix 

6–7 with NOFDI as dependent variables) are the coefficients of the GVA parameters in 

relation to BERD growth. So far, we have only talked about these estimates in technical 

terms. In order to promote BERD, an economy must encourage internal economic activity. 

Simply engaging in international business does not guarantee an increase in BERD. 

Nevertheless, even these findings are not reasons to refuse foreign capital. Instead, the 

solution lies in establishing an internal framework that allows domestic entities to also 

contribute to the development of the BERD (Narula & Guimon, 2010). Currently, we can recall 

the findings of a significant publication by Javorcik (2004) and Newman et al. (2015) 

regarding beneficial channels of knowledge spillovers from vertical FDI, mostly occurring 

within supplier connections.  

Despite the various risks associated with disruptions in GVCs (such as geopolitical threats 

and pandemics), it would likely be detrimental to sever the interdependence of economies 

within these chains. This is because such interdependence is a crucial process for enhancing 

economic efficiency. However, it is also fundamental to oversee the level of engagement in 

these networks to ensure that the new EU members shift away from simply producing 

activities and begin engaging in activities that offer greater value-added (Kordalska & Olczyk, 

2023). To accomplish this, enhancing BERD in the economy is the exact approach to pursue. 

The Aspen Institute Central Europe (2019) conference emphasised the need to invest more 

in education, science, development, and research to enhance national competitiveness. 

Empirical studies such as Kittová et al. (2023) demonstrate that R&D expenditures have 

a positive impact on exported value-added, supporting this recommendation. Empirically, 

engaging in GVCs in a healthy and proactive manner yields numerous advantages, including 

enhanced productivity and improved resilience in the face of economic shocks (OECD, 2020; 

Camarero et al., 2022; Bighelli et al., 2023). The gravity model confirms that as the 

concentration index increases, which means more intensive GVCs participation, the exported 

value-added also increases (Steinhauser, 2023). 

Furthermore, implementing measures to improve economies' sophistication can lead to 

higher export levels in terms of both quality and quantity. An illustration of this can be seen 
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in The concept of foreign economic relations and economic diplomacy of the Slovak Republic 

for the period 2022–2030, as outlined by the Ministry of Economy and the Ministry of Foreign 

and European Affairs of the Slovak Republic in 2021. 

Conclusions 

Our article's primary objective is to investigate the possible relationship between the inflow of 

FDI into EU countries, with a specific focus on 11 new and former post-communist 

economies, and the subsequent increase in BERD. Furthermore, since there was no other 

evidence to support this correlation, our secondary aim is to explore if we could predict BERD 

based on an increase in NOFDI (difference between investment abroad and in the reporting 

economy). However, to achieve this objective, it was imperative to validate the fundamental 

theoretical assumptions of Dunning's IDP, which posits a quadratic linkage between the 

economic level and NOFDI. To measure this economic level, we used the GVA indicator.  

We have confirmed that all 27 member nations of the European Union exhibit the 

conventional Dunning development trajectory. However, this theoretical trajectory is not clear 

for the 11 new EU member states that have experience with post-communism, especially 

when considering the existing literature. The new member states have had a prolonged 

period in the second stage of development due to their distinct economic starting points, 

existing informal linkages, and the structure of their economies, as stated by Narula and 

Guimon (2010) and Boudier-Bensebaa (2008). One of the next determinants we consider is 

a high level of participation in GVCs. The transformation process resulted in the loss of the 

competitive advantages of these countries due to the dissolution of economic links within 

COMECON. As a result, socialist production was unable to compete with capitalist countries. 

This simultaneously serves as indisputable evidence of the inefficiencies and lack of 

competitiveness of the planned economy. At the same time, post-communist countries lacked 

adequate funding for research and development. Their reliance on foreign direct investment 

(FDI) was crucial since it effectively utilised the cost-related elements that contribute to 

competitiveness. Kordalska and Olczyk's (2022, 2023) demonstrates that certain nations 

have successfully increased their involvement in GVCs. 

We performed panel regression analysis using fixed effects. The advantage of this approach 

is its ability to control for all unobserved variables, which, although not included in the model 

specifications, significantly influence the dependent variable (Hsiao, 2014). The utilisation of 

fixed-effects regression analysis significantly streamlined our research process. However, we 

included one control variable, GVA, in all specifications as previously specified. Nevertheless, 

the demonstrated impact of this variable on BERD enabled us to formulate more 

comprehensive conclusions and recommendations. 

The coefficients of the GVA variables in all main panel models demonstrate a significant and 

positive relationship. This indicates that the main driver of BERD growth is the internal 

economic environment, rather than external factors such as the inflow of FDI or increased 

investment abroad. This remark refers to the theoretical basis of Dunning's IDP, which 

recommends stimulating and supporting domestic resources and investments from the 

second phase of growth, which, in our opinion, should be directed towards intensive support 

of overall or corporate spending on research, science, and innovation. However, it would be 
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unwise to entirely disregard international investment and abandon the endeavour to attract 

FDI. Instead, the focus should be on attracting FDI that brings greater value to GVCs. Of 

course, these results are based on a correlation, while the causal relationship can also be 

the opposite. However, we must leave this investigation as a recommendation and a stimulus 

for further research. However, there are studies that have proven the impact of BERD on 

value-added. As for exported value-added, the results are heterogeneous. Gravity modelling 

has not proven the impact of increased R&D spending on the growth of bilateral exported 

value added (Steinhauser, 2023). On the other hand, total exported value added grows with 

the increase in BERD (Kittová et al., 2023). Research and development spending also 

stimulates economic growth (Sikder et al., 2019). 

We can confidently state, after a comprehensive analysis, that foreign investors consistently 

have the strongest motivation to leverage cost advantages in the economies of the host 

countries. However, the rise in GVA signifies the overall growth of the economic level in these 

economies. Conversely, highly developed economic entities functioning in a favourable 

climate facilitated by the EBRD can provide more complex products and services to their 

international partners or stimulate exports with greater economic value-added (e.g., Ministry 

of Economy and The Ministry of Foreign and European Affairs of the Slovak Republic, 2021; 

Kittová et al., 2023).  

Our approach had limitations due to the relatively short time series in the panel analyses. On 

the other hand, these short time series alleviate problems with non-stationarity (Frensch et 

al., 2013). For further research, we recommend linking urbanisation and economic 

development in the new EU member states. It should also be mentioned that our methodology 

succeeds more with correlations and proven causalities. We also recommend this fact as 

a topic for further research. It would also be very interesting to adjust the methodology to 

include data from input-output tables and quantify the entire sectoral subsystem in this way, 

similar to Lábaj and Majzlíková (2022, 2023). 
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Appendix 

Appendix 1 | Description of variables 

Variable Description 

BERD_Total 
Business R&D expenditures, total all NACE activities, expressed in million 
euros [rd_e_berdindr2] 

BERD_C 
Business R&D expenditures in the manufacturing sector, as measured by 
NACE Rev. 2 activity, expressed in million euros [rd_e_berdindr2] 

FDI_inw_Total 
FDI position of the reporting economy, total all NACE activities, expressed in 
million euros. Special-purpose vehicles were abstracted [bop_fdi6_pos] 

FDI_inw_C 
FDI position of the reporting economy in the manufacturing sector, expressed 
in million euros. Special-purpose vehicles were abstracted [bop_fdi6_pos] 

NOFDI_Total 
Net outflow FDI represents the difference between investments abroad and in 
the reporting economy, total all NACE activities. 

NOFDI_C 
Net outflow FDI represents the difference between investments abroad and in 
the reporting economy, manufacturing sector. 

GVA_Total 
Gross value-added, expressed in current million euros, total all NACE 
activities [nama_10_a10] 

GVA_C 
Gross value-added, expressed in current million euros, manufacturing sector 
[nama_10_a10] 

Source: own processing based on Eurostat (2024a–c) 

Appendix 2 | Descriptive statistics (using the observations 1:01 - 27:10) – EU27 

Variable Mean Min. Max Std. Dev. Skew. Kurt. n 

BERD_Total 7,047.30 17.00 81,809.00 14,017.00 3.45 12.44 270 

BERD_C 4,460.70 4.54 64,361.00 11,789.00 3.97 15.20 203 

FDI_inw_Total 338,050.00 5,697.00 4,276,200.00 639,340.00 4.04 18.46 237 

FDI_inw_C 67,370.00 -112.00 733,430.00 124,190.00 3.12 10.13 246 

NOFDI_Total 45,494.00 -379,830.00 918,850.00 200,650.00 2.40 5.89 237 

NOFDI_C 14,207.00 -315,740.00 685,470.00 107,030.00 2.32 13.68 241 

GVA_Total 440,270.00 7,019.20 3,509,600.00 695,930.00 2.45 5.53 270 

GVA_C 73,754.00 700.90 714,820.00 130,240.00 3.35 11.80 270 

Source: own processing based on Eurostat (2024a–c) 
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Appendix 3 | Descriptive statistics (using the observations 1:01 - 11:10) – new EU11 member 

states 

Variable Mean Min. Max. Std. Dev. Skew. Kurt n 

BERD_Total 899.07 27.00 6,285.60 1,176.70 2.29 5.51 110 

BERD_C 413.19 16.50 2,059.10 495.48 1.58 1.66 98 

FDI_inw_Total 70,796.00 8,897.00 274,190.00 70,007.00 1.20 0.18 104 

FDI_inw_C 17,724.00 1,402.00 83,463.00 19,599.00 1.49 1.50 104 

NOFDI_Total -51,234.00 -224,030.00 -3,718.00 51,005.00 -1.60 2.00 104 

NOFDI_C -15,589.00 -75,522.00 -961.50 18,199.00 -1.55 1.66 102 

GVA_Total 109,400.00 16,568.00 582,840.00 119,650.00 2.02 3.62 110 

GVA_C 22,203.00 2,481.10 114,300.00 24,410.00 1.71 2.44 110 

Note: 11 new EU member states: Bulgaria, Czechia, Estonia, Croatia, Latvia, Lithuania, Hungary, 
Poland, Romania, Slovenia, Slovakia 
Source: own processing based on Eurostat (2024a–c) 

Appendix 4 | Panel regression analysis – EU27 

 1 2 3 4 

Dep. var. BERD_Total BERD_Total BERD_C BERD_C 

const -3,931.210 ** 6,287.84 *** -2,571.720 4,256.06 *** 

FDI_inw_Total -0.000 0.000   

GVA_Total 0.025 ***    

FDI_inw_C   -0.019 * 0.007 

GVA_C   0.107 ***  

n (t 2013 – 2022) 237 237 194 194 

Robust (HAC) Yes Yes Yes Yes 

Fixed-effects Yes Yes Yes Yes 

Within R-sq 0.793 0.000 0.624 0.017 

B-K-W collinearity max. 15.677 - max. 16.442 - 

Note: Probability of parameter´s estimation: *** 99% probability; ** 95% probability; * 90% probability. 
Source: own processing based on Eurostat (2024a–c) 
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Appendix 5 | Panel regression analysis – new EU11 member states 

 5 6 7 8 

Dep. var. BERD_Total BERD_Total BERD_C BERD_C 

const -947.034 * -72.006 409.651 *** -151.241 

FDI_inw_Total 0.000 0.014   

GVA_Total 0.025 ***    

FDI_inw_C   0.014 *** 0.032 ** 

GVA_C   0.027 ***  

n (t 2013 – 2022) 104 104 96 96 

Robust (HAC) Yes Yes Yes Yes 

Fixed-effects Yes Yes Yes Yes 

Within R-sq 0.819 0.267 0.846 0.697 

B-K-W collinearity max. 10.652 - max. 17.669 - 

Note: Probability of parameter´s estimation: *** 99% probability; ** 95% probability; * 90% probability. 
Source: own processing based on Eurostat (2024a–c) 

Appendix 6 | Panel regression analysis – EU27 

 9 10 11 12 

Dep. var. NOFDI_Total NOFDI_Total NOFDI_C NOFDI_C 

const 184,220.000 *** 178,330.000 *** 69,539.400 * 130,804.00 *** 

GVA_Total -0.684 *** -0.605 ***   

sq_GVA_Total 0.000 *** 0.000 ***   

BERD_Total 5.867    

GVA_C   -1.607 ** -2.320 *** 

sq_GVA_C   0.000 * 0.000 *** 

BERD_C   3.977  

n (t 2013 – 2022) 237 237 189 241 

Robust (HAC) Yes Yes Yes Yes 

Fixed-effects Yes Yes Yes Yes 

Within R-sq 0.256 0.250 0.369 0.120 

B-K-W collinearity max. 37.366 max. 29.062 max. 30.256 max. 18.254 

Note: Probability of parameter´s estimation: *** 99% probability; ** 95% probability; * 90% probability. 
Source: own processing based on Eurostat (2024a–c) 
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Appendix 7 | Panel regression analysis – new EU11 member states 

 13 14 15 16 

Dep. var. NOFDI_Total NOFDI_Total NOFDI_C NOFDI_C 

const -7,346.67 ** -6,216.640 74.740 1,808.770 

GVA_Total -0.387 *** -0.430 ***   

sq_GVA_Total 0.000 * 0.000   

BERD_Total -7.856 ***    

GVA_C   -0.538 * -0.884 ** 

sq_GVA_C   0.000 0.000 

BERD_C   -21.246 *  

n (t 2013 – 2022) 104 104 94 102 

Robust (HAC) Yes Yes Yes Yes 

Fixed-effects Yes Yes Yes Yes 

Within R-sq 0.936 0.920 0.720 0.610 

B-K-W collinearity max. 26.948 max. 22.797 max. 42.728 max. 27.482 

Note: Probability of parameter´s estimation: *** 99% probability; ** 95% probability; * 90% probability. 
Source: own processing based on Eurostat (2024a–c) 

Appendix 8 | Panel regression analysis – EU27 

 17 18 19 20 

Dep. var. BERD_Total BERD_Total BERD_C BERD_C 

const -3,949.700 ** 5,916.66 *** -2,201.710 4,603.750 *** 

NOFDI_Total 0.005 0.009   

GVA_Total 0.025 ***    

NOFDI_C   0.026 *** 0,020 

GVA_C   0.090 ***  

n (t 2013 – 2022) 237 237 189 189 

Robust (HAC) Yes Yes Yes Yes 

Fixed-effects Yes Yes Yes Yes 

Within R-sq 0.813 0.076 0.662 0.076 

B-K-W collinearity max. 15.136 - max. 12.734 - 

Note: Probability of parameter´s estimation: *** 99% probability; ** 95% probability; * 90% probability. 
Source: own processing based on Eurostat (2024a–c) 
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Appendix 9 | Panel regression analysis – new EU11 member states 

 21 22 23 24 

Dep. var. BERD_Total BERD_Total BERD_C BERD_C 

const -1,118.29 ** -1,264.270 ** -399.004 *** -128.741 

NOFDI_Total -0.017 ** -0,042 ***   

GVA_Total 0.017 *    

NOFDI_C   -0.015 *** -0.034 ** 

GVA_C   0.027 ***  

n (t 2013 – 2022) 104 104 94 94 

Robust (HAC) Yes Yes Yes Yes 

Fixed-effects Yes Yes Yes Yes 

Within R-sq 0.830 0.805 0.852 0.690 

B-K-W collinearity max. 38.124 - max. 16.597 - 

Note: Probability of parameter´s estimation: *** 99% probability; ** 95% probability; * 90% probability. 
Source: own processing based on Eurostat (2024a–c) 
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