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Internationalisation, host country characteristics and cultural distance: the 
effects on SMEs’ financial performance. 
 
 

Antonio Majocchia, Luciana Dalla Valleb and Alfredo D’Angeloc 

 
 

Abstract 
 
The paper examines the effects of internationalisation on the financial performance of small 
and medium sized enterprises (SMEs) using a Bayesian approach. While the 
internationalisation of large firms and the exporting and joint ventures of SMEs has been 
widely investigated, we focus on SMEs with foreign wholly owned subsidiaries and how their 
performance is affected by the characteristics of host countries. Relying on accounting data of 
a panel of 403 Italian SMEs collected over five years, we find that a firm’s 
internationalisation strategy in terms of the chosen scope of expansion  itself does not seem to 
impact on economic performance. Rather, it is the characteristics of the host country that are 
significant, i.e. the political and economic risks and economic growth, including the 
interaction of host and home country characteristics in the form of cultural distance. The 
implication practitioners  is that it is the market selection process that really matters and not 
the firm’s scope of internationalisation. 
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1. INTRODUCTION 
 

Traditionally SMEs have developed their international activities mainly through low-

commitment entry modes such as exporting and sometimes joint ventures (***). However, 

thanks to technological advances that have decreased the cost of transportation and 

communication and to an increasing openness of host countries towards foreign direct 

investment (FDI), SMEs are increasingly active international players not only through 

exporting but also through FDI. In particular, even SMEs have been able to adopt high-

commitment entry modes, e.g. establishing foreign subsidiaries with their implied role as 

profit centres. This contrasts with what Jones et al. refer to as the “traditional 

internationalisation” of MNEs. In SMEs they now observe “dynamic” internationalisation 

[p7] “…due to the speed and intensity of international expansion and diversity of entry modes 

across temporal and spatial dimensions.”    

 

It is argued here that SME subsidiaries represent a potentially fruitful laboratory for 

investigating entrepreneurial decisions in relation to internationalisation because such high-

commitment entry vehicles require a greater degree of adjustment to foreign environments 

than lower-commitment modes. For example, exporting may often be of the “over the wall” 

variety, as existing products are simply handed over to a foreign agent. In other words, a 

focus on committed SME subsidiaries may generate more significant results on the impact on 

firm performance of host country characteristics and their interaction with the home country’s 

features. At the same time, an exclusive focus on SME subsidiaries holds constant one 

important element in a firm’s internationalisation strategies, i.e. the choice of entry mode. 

This allows the analysis to concentrate on the strategy of international diversification and its 

scope, i.e. how many foreign markets to enter.  

 

In addition to the firm’s question of how many markets to enter, entrepreneurs must also 

determine which countries to enter. In this context, it is widely recognised that the internal 

organisation of the firm that uses subsidiaries as profit centres facilitates expansion through 

additional, incremental subsidiaries that may be “bolted on” to an existing internal structure. 

It follows that SMEs with subsidiaries may be able to enjoy performance gains through 

economies of scope when multiple subsidiaries are established in different countries. If, 

however, the geographical scope of internationalisation is found not to be associated with 

performance gains, this provides a strong test of the effectiveness of such a diversification 
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strategy. If geographical scope offers performance benefits, on should expect them to show up 

clearly in the performance of SME subsidiaries.           

 

Our paper focused on SME subsidiaries is presented as follows. The next section provides a 

review of the extant literature and proposes hypotheses in relation to (a) the firm’s 

internationalisation strategy in relation to geographical scope, (b) the host country’s 

characteristics and (c) the host country’s characteristics relative to the home country, i.e. 

cultural distance. This is followed by the usual sections on our methodology and results, and 

finally our conclusions.  

 

    The process of international growth has been considered by SMEs researchers as an act of 

entrepreneurship and consequently many entrepreneurship researchers have analysed the 

financial consequences of export activities. However, much less care has been taken to verify 

the effects of internationalisation, realised through direct investments and more specifically 

through wholly owned subsidiaries, on SMEs performance. This flaw is increasingly evident 

since internationalisation strategies are no longer a phenomenon limited to large firms. The 

share and the number of SMEs expanding their activities internationally are both rapidly 

increasing. The goal of this paper is to study the effects for SMEs of this specific way of 

internationalisation on their financial performance. In order to fully assess the impact of 

internationalisation on  the financial performance of SMEs different aspects of the  

international strategy employed by these firms should be considered. The final results 

achieved by firms can differ significantly according to their specific features or to the 

characteristics of the targeted countries. In the present paper we complement the analysis of 

multinationality including data regarding the features of the countries targeted by firms. More 

specifically, in our model we have inserted an index of cultural distance and the political, 

economic and financial characteristics of the countries where the SMEs have located their 

subsidiaries. In order to test the model we rely on the accounting data of a panel of 403  

Italian manufacturing SMEs collected over a period of 5 years (2000-2004). For each firm we 

consider the location of every subsidiary it has and we define different indexes describing the 

main economic, financial and political features of the countries where the subsidiaries have 

been located. As control variables we insert some firm-specific variables such as size, age, 

debt leverage ratio, the intangible intensity and an industry sector variable. Using the 

Bayesian regression technique our analysis confirms that for SMEs the evolution of country 

characteristics affects performance. While the effects of cultural distance and of 
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internationalisation per se are not significant the economic performance of SMEs is 

significantly affected by the political situation, the economic performance and the financial 

stability in the countries where they have located their subsidiaries. Subsidiaries in the better 

performing countries, with higher political hazard are associated with the highest levels of 

ROA. These findings have important implications for the managers of SMEs. First, our results 

show that internationalisation is not a positive strategy regardless of the market selected: the 

country chosen matters and therefore the market selection process is a crucial variable for 

determining SME profitability. Second, our results show that this analysis should not only be 

carried out from an economic point of view but also from a political point view.  

 

 

2. Introduction 

 

The internationalisation of small firms is a phenomenon that has attracted increasing attention 

over the past 20 years from entrepreneurship scholars. However, most of the empirical studies 

addressing the question of the relationship between multinationality and performance just 

consider the export channel as the prevalent mean of internationalisation viable to SMEs. 

Consequently, most of the findings relate to the relationship between export performance – 

measured in different ways - and financial performance. The vast majority of these studies 

conclude that, because of the scale and scope economies gained through larger volumes of 

sales and the increased international experience (Cooper and Kleinschmidt, 1985; Grant et al., 

1988), a higher level of export performance leads firms to better economic performance. 

However, the internationalisation of SMEs is increasingly less limited to the export channel. 

SMEs rely more and more on international investments, setting up either joint ventures with  

local partners or new wholly owned subsidiaries in order to support their internationalisation 

strategies (Unctad, 2001). As Li (2007) pointed out there has been little research into the 

relationship between multinationality and the performance of SMEs generating a sampling 

bias in terms of firm size. Few studies (Beamish and Lu, 2001; Lu and Beamish, 2006; Qian 

2002), acknowledging this research gap, have empirically tested the effects of 

internationalisation on SME performance broadening the concept of internationalisation and 

also including international investments. On the contrary the number of studies devoted to 

larger firms is far greater. With regards to these firms the relationship between 

multinationality and performance has been thoroughly tested. However, despite this thorough 

testing the results gained are still mixed. Most of the studies conclude that a positive 
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relationship between internationalisation and performance exists but the form the relationship 

takes is diverse, ranging from a simple, linear, positive relationship to U-shaped and S-shaped 

relationships (Li, 2007). Those scholars (Lu and Beamish, 2004, Contractor et al. 2003) that 

assume a curvilinear relationship assume that in the first stage of internationalisation firms 

have to sustain additional costs in the form of learning costs arising from the need to gain 

knowledge regarding new markets. These additional costs associated with the first stages of 

internationalisation are generated by the need to fill the knowledge gap concerning the new 

local context. However, as Hymer clearly states (Hymer, 1976) this disadvantage is mainly 

initial and, once firms have located in a foreign market, they progressively fill this knowledge 

gap. It is only when international expansion has been fully consolidated that firms benefit 

from internationalisation and that the relationship between multinationality and performance 

becomes positive. Such a complex relationship is even more difficult to investigate when 

small firms are involved. Compared to large firms SMEs have much more limited managerial 

and knowledge resources (Oviatt and McDougall, 1994). Therefore the process of 

internationalisation is for this kind of firms a different task compared to large firms. The 

limited resources hurdle internationalisation (Kalantaridis, 2004) since SMEs typically have 

significant problems collecting information on foreign markets and face a greater uncertainty 

when investing in a different foreign contexts. This view is in line with the ‘stage theory’ 

developed by the Uppsala school (Johanson and Vahlne, 1977), a theory widely applied to the 

world of SMEs. According to this view, a firm initially seeks familiar markets and, only after 

some international experiences closer to home have been developed, do they move to more 

distant markets. The hypothesis at the heart of this approach is that firms have to gather 

information on new markets and that not all markets are similar. This approach assumes that 

the choice of the country is an important variable in the internationalisation process. 

However, most of the studies on the relationship between multinationality and performance 

have dealt with internationalisation without explicitly considering the destination of the 

investments involved. Internationalisation is a complex multi-faced concept (Sullivan 1994) 

and firms can undertake international expansion not only through very different means but 

also in vastly different environments, ranging from similar regions, close to home to 

geographically and culturally distant countries. Taking in account this problem, in recent time 

increasing efforts have been made to research the determinants of international firms 

profitability from new angles. Different authors (Delios; Beamish 1999; Hitt et al. 2006) have 

tested, not only the effects of internationalisation per se i.e. the traditional stream of research, 

but also the effect that different location and country characteristics have on the overall 
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performance of a firm. In the present paper we adopted this view assuming that the economic 

performance of international firms is the result, among other things, of the level of 

internationalisation but also of the characteristics of the countries chosen by firms in their 

international expansion. Our study explores the performance benefits associated with different 

subsidiary locations and levels of internationalization, and explicitly checks the influence of 

other different firm-specific factors such as size, intangible intensity and the industry sector. 

The idea that markets differ and therefore have different impacts on firms’ performance is 

surprisingly unexplored in studies of management and entrepreneurship. This research gap 

leads Makino et al. (2004, p. 1030) to observe that “most .. …of the studies… …implicitly 

assume that the variation in business unit performance within and between industries is 

constant across countries”. The present analysis has been devoted to bridging this research 

gap. Using the Bayesian regression panel data technique our findings confirm that for SMEs 

the evolution of country characteristics affects internationalisation. Even from a 

methodological point of view our approach improves upon previous research. Firstly, using a 

panel data technique we control for possible effects over time. Secondly, as asserted by 

Hansen et al. (2004), the application of Bayesian techniques has the advantage of accounting 

for individual firm differences. The advantages of Bayesian methods include their complete 

estimation of the distribution of individual effect terms, the straightforward estimation of 

predictive results even in complex models and their provision of exact distributional results 

regarding skew and small samples. Moreover, Bayesian techniques allow the inclusion of 

information a priori, reflecting prior beliefs about the model; evidence or observations then 

being used to update such priors in order to compute a posterior distribution. The ability to 

aggregate data from different sources provides additional information, which allows for a 

more accurate estimation of parameters. Besides, the Bayesian model we chose has the 

advantage of including individual level random effects that allow for random deviations of an 

individual’s trajectory from the expected trajectory for the population to which the individual 

belongs. By allowing for random effects, such as individual random intercepts, this model 

captures desired dependence among counts while enabling individual prediction, unlike 

classical multivariate approaches. In particular, in the context of a large number of relatively 

short series exhibiting high variability both within and between subjects, individual-level 

random effects serve to absorb variation and yield a clearer picture of population effects 

(Lange et al., 1992). 

The paper is organised in the following way. In the next paragraph we develop the conceptual 

framework behind our analysis reviewing the literature and developing the empirical 
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hypotheses; then we describe our data and the methodology we used. Finally, we present the 

results and discuss our main findings. In the final section we highlight the main conclusions 

and the limitations of our analysis. 

 

 

3. Theory and hypothesis 

 

2.1 2.2 2.3 etc 

 

2.1. SMEs’ Internationalisation Strategies and Performance 

Abstraction from entry modes 

 

The relationship between internationalisation and economic performance has been intensively 

explored in management literature (for a review see Contractor et al. 2003). Delios and 

Beamish (1999) affirm that the results of investigations into the relationship between 

geographic scope and performance are quite conclusive, with most studies finding a positive, 

although not necessarily linear, relationship. Some studies (Siddharthan and Lall, 1982; 

Tallman and Li, 1996) posit that in the early stages of internationalisation a firm’s resources 

and capabilities are absorbed by the need to address the new market they are dealing with, 

which renders the overall effects of internationalisation - in the short run - negative. Grant 

(1987) underlines how this decrease in performance can be attributed to difficulty at 

management level in coping with the greater complexity that internationalisation brings about. 

When firms enter new markets they have to face not only new economic, legal, political and 

cultural environments but they also have to cope with previously unknown and more complex 

managerial problems such as hedging currency risk or planning international logistical 

expansion. The result is (Contractor et al 2003; Lu and Beamish, 2001 and 2004) that for low 

level of internationalisation the total effect on profitability is negative and it is only when 

geographic diversification reaches a certain level that the positive effects of 

internationalisation emerge through the development of economies of scale (Geringer et al. 

1989). The resulting curve is a U-shaped line with a negative slope for low levels of 

internationalisation and a positive slope for higher levels.  

With regards to SMEs the concept has been much less researched (Qian, 2002). Some authors 

(Beamish and Lu, 2001) point out that for minor firms the process of market discovery at the 

international level is long and costly. Therefore, according to their view, in the early stages of 
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internationalisation learning costs are high because of the need to explore foreign markets, 

cultures and habits. However, most of the studies on SMEs show that small firms develop 

very different means of acquiring foreign market knowledge (Bonaccorsi, 1992). Many small 

firms rely on methods such as networks or alliances in order to gain vital knowledge about 

foreign markets. In this sense, the recent phenomenon of born global firms (McDougall et al., 

1994) seems to confirm that, even in the domain of small firms, obstacles to foreign market 

knowledge can be rapidly overcome by different means. Majocchi and Zucchella (2003), for 

example, show that export activities are often used by SMEs to gain market knowledge that is 

then used to enter foreign markets with direct investments. Along similar lines, Gomes-

Casseres (1997) show that alliances with local partners are often used by SMEs to increase 

market knowledge and improve the performance of the firm through the internationalisation 

process. Kohn (1997) in his research into US international SMEs finds that manufacturing 

firms tend to focus on very narrow market segments in which they are market and 

technological leaders. Focusing on very small niche markets, mainly in the industrial sector, 

SMEs tend to have a profound knowledge of the market and in this way overcome the 

knowledge and managerial barriers that often stand in the way of small firm international 

expansion. All these findings support the idea that SMEs have different means of offsetting 

the initial negative effects of the internationalisation process and consequently that they will 

proceed in the internationalisation process only if the benefits exceed the costs. Since costs 

tend to decline, as internationalisation proceeds, while the benefits brought about by the 

economies of scale generally increase the relationship tends to be nonlinear. The overall effect 

for SMEs on profitability tends to be positive with  the slope of the relationship increasing for 

higher levels of internationalisation. This logic suggests the following hypothesis: 

H1: The relationship between international geographical dispersion and overall SME 
performance is positive and nonlinear with the slope being flat for low level  
internationalisation and steep for high levels of internationalisation 

 

2.2 Host Country Characteristics 

2.3 Home/Host Country Interaction: Cultural Distance 

“psychic distance”… is an all-embracing concept made up of many contrasting cultural and 

institutional elements. For example, it embraces national cultural differences (e.g. customs 

and habits) as well as more tangible institutional differences (e.g. in legal and political 

institutions). Of course, institutions may be moulded over centuries by more intangible 
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cultural influences (i.e. they may co-evolve, and Lewin and Kim, 2004) and in the 

international business literature it is not uncommon to subsume culture under institutions as 

“informal” institutions. In this paper, we focus next on the influence of host country, 

economic institutional characteristics and then “cultural distance” under 2.3.. 

      

With regard to SMEs the hypothesis that the positive effects of internationalisation increase as 

the international presence of the firm reaches a certain stage is rooted in the idea that firms 

progressively learn form their international experience (Johanson and Vahlne 1990; Zhara et 

al. 2000). More intense and repetitive internationalisation leads to greater knowledge of the 

new markets and to higher profitability. However, the results of the process depend both on 

the learning effort (Sapienza et al., 2005) and on the psychic distance between the local 

market and the foreign market. The larger the psychic distance the more difficult it is for 

SMEs to gain effective market knowledge on their target counties. The concept of psychic 

distance, as defined by Johanson and Wiedersheim-Paul (1975), is made up of different 

aspects such as cultural and language differences between countries but also legal and 

administrative system differences. So when SMEs develop new ventures in foreign countries 

they have to adapt their domestic culture to the new environment. The larger the distance 

between the home country customs and habits and those in the new destination the longer and 

the more expensive it will be for the SMEs to adapt to the new business practices. A review of 

studies on internationalisation suggests a considerable amount of empirical support for the 

idea that cultural distance affects internationalisation. However, most of the studies (Barkema 

et al. 1997; Kogut and Singh, 1988) have focused on the effects of cultural distance on entry 

mode. Brouthers and Brouthers, (2001 pg. 178) for example suggest that “Greater cultural 

differences commonly lead to higher organizational and administrative cost perceptions as 

well as additional costs associated with managing more diverse employee expectation”. Their 

conclusion is that greater cultural distance leads to a less intensive form of investment but 

their comments about increasing costs also suggest a decrease in profitability. Similarly 

Dickson et al. (2006) demonstrate the crucial role of cultural distance in determining the SME 

approach towards alliances. However, once the mode of entry has been chosen the effects of 

cultural distance still remain in place. This is especially true for SMEs that lack the financial 

and managerial resources to rapidly acquire specialised foreign market knowledge during the 

process of internationalisation. Several scholars argue that the experience of a firm in distant 

markets affects its international position, with some authors concentrating only on 

international experience (Barkema, et al. 1996; Erramilli, 1991) and others on business 
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experience (Leonidou, 2000, Balabanis and Katsikea, 2003; Majocchi et al. 2005). According 

to this view, the larger the cultural distance between the countries where the firm’s 

subsidiaries have been placed and the home country, the more difficult and time-consuming it 

will be for firms to get the necessary knowledge. For example, Vermeulen and Barkema 

(2001) found that when an international company has invested in very dissimilar countries, it 

faces increasing problems in the management of different sources of information 

consequently leading to higher costs. These problems are even greater for SMEs which are 

typically short of critical resources such as an internationally trained staff or financial 

resources to obtain consultancy services and consequently enter in new markets with a lower 

level of knowledge about the new business conditions. Lu and Beamish (2006) define this 

weakness the “liability of smallness” and emphasize how this flaw enlarges the liability of 

foreignness (Hymer, 1976) i.e  the additional costs that every firms faces when it ventures in 

new countries and competes with firms that already familiar with the local environment. 

However, these liabilities are not independent from the target countries chosen by the firms 

that is internationalising. Firms growing in distant markets from a psychological, cultural and 

legal point of view faces higher costs due to longer time and efforts to get the necessary 

knowledge and to the rise in the costs of coordination and control. The closer the cultural and 

business habits between the home and the target countries the easier will be for the SMEs to 

gain the necessary knowledge about the new markets. In this sense cultural distance will have 

a mitigating effect on the firm’s overall performance. We therefore propose the following 

hypothesis:  

 

H2: The larger the average cultural distance amongst the overall international network of 
subsidiaries the lower the overall SME performance 
 

Cultural distance is only one of the possible features of the much wider phenomenon relating 

to the degree of diversity among the country environments. There is an emerging body of 

theoretical literature and empirical evidence that highlights the role played by institutional 

factors in shaping international firm strategies (Meyer and Nguyen, 2005; Peng, 2002). These 

studies show that the political and institutional characteristics of the host countries effect firm 

behaviour. If these aspects affect firm strategies it follows that the economic performance of 

firms would also be affected. Political and economic diversity should be considered too as 

firms also have to accommodate their strategies to political and economic factors, that differ 

from country to country. Part of the total firm risk consists of political risk arising from 
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operations in foreign countries. Kobrin (1979) defines political  risk as the chance of negative 

consequences arising from political events. More generally, political risk can be defined as 

any unexpected change in the host government’s policy that effects the business environment 

where the firms operate (Butler and Domingo Castelo, 1998). This risk is a very difficult 

concept to measure but recently Henisz, (2000) computed an index - the Political Constraint 

Index - that gauges this kind of risk and that has already been effectively used in many 

empirical works (Goerzen and Beamish, 2003). The index aims at measuring the role of 

checks and balances on policy-makers’ discretion in the political system. Where the policy 

makers’ discretion is high the political risk of the investment is higher.  

Most of the studies so far have considered the effect of political instability on the level of 

investment in country finding a negative relationship (Guisinger, 2003). While large firms 

have different means of influencing and negotiating with the political authorities over their 

investments in new countries this opportunity is almost always denied to small firms that lack 

the direct links and political connections. This means that for small firms investments in 

political high-risk countries can be meaningful only if the investment pay-off is worth the 

additional risk. Zahra and Garvis (2000), using a subjective measurement of the perceived 

environmental risk, found that firms looking for international expansion have higher profit. 

Consequently, the higher the political risk that SMEs have to face the higher the economic 

results. Therefore, we put forward the following hypothesis: 

 

H3: The larger the average political hazard the higher the overall firm performance 

 

Finally, we consider the impact on firm profitability of the overall economic performance and 

of the level of economic risk in the countries where the subsidiaries are located. Click (2005) 

finds that business cycle and country rating have  positive effects on FDI profitability in his 

study on the country-specific components of the returns on American FDI. Therefore, we also 

include these variables in our analysis. This effect should be even stronger for SMEs since in 

this context the decision to create a subsidiary in a foreign country typically involves a large 

share of its resources and is generally devoted only to major markets. Consequently, if the 

market is performing well and the economic condition measured by the country’s rating is 

positive it is likely that this positive effect will be transferred to the economic performance of 

firms. Therefore we posit the two following hypothesis: 

 

H4: Firms characterized by subsidiaries located in countries with a more stable economic 
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condition i.e.  with higher financial rating, will show higher overall firm performance. 
 
H5: Firms characterized by subsidiaries located in countries with higher economic growth 
will show higher overall firm performance. 
 
 

 

4. Methodology 

 

4.1 Data and sample 

 

The data we used in the analysis were collected from different sources. The primary source is 

the database AIDA (Bureau Van Dijk), which contains the financial and commercial data for 

enterprises characterized by a turnover of at least one million euros, operating in Italy. This 

database is the Italian section of the European database Amadeus which has been widely used 

in previous research (Brouthers, 2002). We also collected data from other databases to 

estimate the diversity in the country environment of subsidiaries. In particular, following 

Goerzen and Beamish (2003) we associated a series of variables to each firm defining the 

country characteristics of the area where the firm located its foreign affiliates. The country 

features include the measure of the political hazard of the FDI destination countries, by means 

of the Political Constrained Index suggested by Heinsz, and the cultural distance between 

Italy and the subsidiary countries, computed by the Cultural Diversity Index (Hofstede, 1980; 

Kogut and Singh 1988). Afterwards, we added the sovereign credit ratings, in order to 

evaluate the overall economic stability of the different locations of firm affiliates, computed 

by the rating agency Standard and Poor’s. Finally, thanks to the data in the World 

Development Report from the World Bank, we included information about the GDP growth 

rate referring to the year in question. As control variables at the country level in the model we 

also add the inflation index the unemployment index and the cost of business start-up as a 

measurement of the business climate in the country. Thus, from the different sources listed 

above we created a unique database of SMEs with FDI. From the AIDA database we 

extracted information about Italian firms with less than 500 employees, operating in the 

manufacturing sector and with subsidiaries in at least one foreign country. We choose the 

threshold of 500 employees following previous studies (Wolff and Pett, 2000) in the 

entrepreneurship literature that use the same definition of SMEs and that is used by the 

European Union Central Office for Statistics (Eurostat) but also by American Small Business 
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Administration (SBA).We chose to consider the selected enterprises for a period of five years, 

from 2000 to 2004, with the aim of observing their evolution over that particular time span. 

The original dataset of firms with a full list of foreign subsidiaries had 753 observations, but 

after removing observations with  accounting data missing for any of the 5 years considered 

we obtain the final sample with 403 cross-sections (firms) and a 5 year time-series that makes 

up a panel data consisting of a total of 2015 observations.  

 

 

4.2 Description of Variables 

 

In this paper we try to measure the impact of internationalisation on SME economic 

performance using, as a proxy of performance, an accounting measure i.e. the return on assets 

(ROA). This solution has been used in a large number of studies (i.e. Hitt et al. 1997; Ruigrok 

and Wagner, 2002, Zahra and Garvis, 2000). The main criticism against accounting measures 

is that this kind of measurement does not weight return for risk, as higher economic 

performances could be the result of more risky business development rather than better 

management and strategies. In some studies (Delios and Beamish, 1999) market-based 

measurements (for example the Tobin-Q or the market value of the firm) have been used. 

However, in our case these indexes were not available given the small size of the firms 

studied, and given the fact that none of the firms in the sample is quoted on the stock 

exchange. Moreover, a measure of market risk (clearly only a part of the overall risk) has 

been explicitly considered in the model as a regressor. Since the model is aimed at identifying 

the role of internationalisation variables on economic performance we classify the covariates 

into two main categories (figure 1): Internationalization Variables and Control Variables. The 

latter group contains firm specific features such as “firm age” and “number of employees”, 

balance sheet variables like “debt-to-equity ratio” and “intangible intensity” and industry 

sector variables (“NACE class”). The former group is made up of variables indicating the 

geographical dispersion (“number of foreign subsidiaries”), country environment diversity 

(Political Constraint Index “PCI”, Cultural Diversity Index “CDI”, Cost of business start up 

and GDP growth) (Goerzen and Beamish, 2003) and the country risk (rating, inflation and 

unemployment).  

 

 

***************** 
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Figure 1 goes about here 

***************** 

 

 

In empirical works the degree of internationalisation has been measured with very different 

variables. Many authors refer to the degree of internationalisation in terms of ratio of foreign 

sales, assets and employees on the total corresponding value (Ramaswamy, 1993). Other 

authors use variables that, according to Contractor et al. (2003), can be defined as a measure 

of the scope or ‘breadth’ of internationalization such as the number of operations across 

countries or the number of overseas plants (Kogut, 1985). It is clear that a comprehensive 

analysis of firm internationalisation should consider all these factors. However, given the data 

at hand we could only rely on a restricted measure of internationalisation i.e. the number of 

foreign subsidiaries (NUMS). Nevertheless, we enrich our analysis with an in-depth 

description of the country characteristics of the regions where the subsidiaries have been 

located. Firstly, we use the Political Constraint Index (PCI), which underlines the differences 

between the policy systems of different countries. This indicator estimates the feasibility of 

policy change and in particular the extent to which a change in the preferences of any 

institutional actor may lead to a change in government policy (Heinsz, 2000). Possible scores 

for the final measure of political constraints range from zero for the most hazardous countries 

to one for the most constrained. Since the measure of political risk we have used assigns a 

lower value to the most risky countries we predict a negative relationship between the 

political risk variable and the total return of the firms. Indexes measuring PCI are calculated, 

for each observation, as the mean of index values corresponding to the countries where the 

firm has a subsidiary.  

The concept of physic distance has been always difficult to operationalise in order to quantify 

the cultural distance between countries. In the present paper we use an index called Cultural 

Diversity Index (CDI) that highlights the cultural differences between countries using the 

Kogut and Singh (1988) transformation of the well known Hofstede measurements (Hofstede, 

1980). The index measuring cultural diversity takes into account the socio-cultural distance 

between Italy and the country where FDI is located. Such an index is computed on the basis of the 

four indicators suggested by Hofstede, as the difference between the Italian and foreign countries’ 

cultural dimensions, weighted for indicator variance. For every firm we compute a Cultural 

Diversity Index referring to all the countries where the SME has subsidiaries. The larger the 

index the larger the distance between the home country of the SMEs – in our case Italy – and 



 15

the countries where the subsidiaries have been located. Therefore, according to our hypothesis 

the relationship of the cultural distance index with profitability should be negative. Finally, 

we took the GDP growth rate (GDP) for every country in order to have an objective measure 

of the country’s economic condition. The country rating (RAT) was taken from the Standard 

& Poor database for all the countries and the years involved in the analysis. In order to 

transform the different rating classes (AAA, AA, A, …) into a linear scale we assigned the 

value 1 to the worst performers with a country rating of D and we increased the value for 

every upgrade in a linear way  up to the value of 15 for the best performers. As an example 

for a firm with two subsidiaries, one in France and the other in Great Britain, the variable 

“rating” is measured as the mean of France’s and Great Britain’s ratings for the year 

considered.  

As control variables at a country level we also included other variables such as the inflation 

(INFL) and the unemployment (UNEM) indexes, extracting this information from the World 

Development Report. Using the World Bank data from the database “Doing Business with” 

we also considered the average cost of starting a business (CBSU) a proxy of the general 

business climate in each country. This measure identifies the bureaucratic and legal hurdles an 

entrepreneur must overcome to incorporate and register a new firm. The index reports the 

official cost of each procedure as a percentage of GNI per capita. With regard to control 

variables at a firm specific level we calculated the natural logarithm of the variables that 

measure the firm experience (AGE) and firm size (EMP), as we are more interested in their 

relative changes than in absolute changes. Following similar studies we also insert a variable 

(DTE) defining the debt to equity ratio, a variable measuring intangible intensity (ININ) 

computed as the ratio of expenditures in R&D on total sales and a set of dummy variables for 

industry sectors. 

 

***************** 

Table 1 goes about here 

***************** 

 

***************** 

Table 2 goes about here 

***************** 
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Table 1 shows the sources, the measurement and the predicted sign of our variables while 

table 2 contains some descriptive statistics of the sample, The dependent variable ROA for 

example is, on average, equal to 5.96%, ranging from a minimum of –83.86% to a maximum 

of 46.43%. The maximum and minimum values between and within describe the variation of 

the variable between and within the firm around the global mean. The total variability is 

described by a standard deviation of 0.08; between-firm variability is 0.06, while within-firm 

variability is 0.05. As we can see from these results, the standard deviation is decomposed 

into between and within components, to underline the lower variability and the correlation 

within a firm during the considered time horizon. Obviously, for time-invariant variables, the 

within-firm standard deviation is equal to zero. 

 

 

4.3. The Bayesian panel data model 

 

The data consists of repeated observations on the same cross section of 403 firms over five 

years. Due to the temporal correlation of the companies over the time horizon, the best 

statistical method to be applied appears to be the Panel Data Model (Wooldridge, 2002). The 

Panel Data Model belongs to the family of Longitudinal Models that allow understanding of 

the diversity of behaviour and sensitivities among enterprises. This difference, expressed 

through individual unobserved heterogeneity, cannot be gathered by a simple multivariate 

linear model, but requires more complex statistical techniques, able to measure not only the 

general variability of the model, but also the individual specific variability. The selected 

model is undoubtedly appropriate, but the choice between fixed and random effects might not 

always be straightforward. We extracted a sample of firms from a larger population of Italian 

manufacturing SMEs and this approach might suggest the use of random effects, since the 

cross-sectional units in the sample are regarded as random drawings. To confirm our 

conclusion, we performed the Chow test for unobserved heterogeneity (Chow, 1960) and the 

Hausman test in order to verify the suitability of the random effects model (Hausman, 1978). 

Results prove that the random effects model is appropriate for the data and we chose to 

estimate it through a Bayesian hierarchical approach. In fact, the Bayesian approach is 

particularly suitable for estimating random effects as it is possible to produce posterior 

distributions for a large number of unit-level parameters. Moreover, it avoids the drawbacks 

caused by the sparseness of individual-level data, like, for example, the lack of identification 
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at the unit level or the uncertainty with which estimates are often measured using standard 

asymptotic methods (Rossi et al. 2006). 

In this context, Bayesian models are the most appropriate choice, since they allow us to obtain 

estimates such as the point estimates of unit-level parameters, also giving information about 

their uncertainty (Rossi et al.  2006). We therefore run an appropriate regression using 

Bayesian statistical techniques. The Bayesian approach we followed is based upon a 

Hierarchical Bayesian Panel Data Model, as applied in the literature by Hansen et al. (2004) 

in order to examine the relationship between administrative decisions and economic 

performance over time. In their study, the performance parameter is expressed as a function of 

the firm, the industry in which the firm operates and the set of administrative decisions 

(actions) made by the firm. As they rightly pointed out, a prior distribution must be specified 

for the entire set of parameters and the joint posterior distribution is then estimated through 

Markov Chain Monte Carlo (MCMC). In order to reduce the number of parameters to be 

estimated we consider a mixed model that combines some elements of the random coefficients 

model and some elements of the pooled model. In particular, we  permit the intercept to vary 

across individuals but restrict the other regression coefficients to be constant across 

individuals (Koop et al., 2007). The resulting model equation is the following: 

 

ROAit = α0 + αXi + βZit + bi + εit 

 

The dependent variable ROAit shows the repeated measurements of the performance of firm i 

(i = 1, …, N) at time t (t = 1, …, T), for each of the N = 403 Italian firms under study at T = 5 

time points. The intercept α0 denotes the mean value of all the cross sectional intercepts, bi 

corresponds to the firm specific error component, representing the random deviation of the 

individual intercept from α0, and εit (supposed normally distributed with mean 0 and variance 

σ
2 for omoscedasticity), is the combined time series and cross section error component. The bi 

are firm-specific random effects, initially given an exchangeable normal specification (with 

mean 0 and variance D), which allows for dependence among the longitudinal responses for 

firm i (Chib and Carlin, 1999). The predictor variables can be clustered into two groups. The 

former includes 9 time-invariant variables, denoted by Xi, which do not vary for each firm 

from 2000 to 2004. The first 6 covariates are EMPi (the number of employees of the i-th 

firm), NUMSi (the number of subsidiaries of the i-th firm), PCIi (the political constraint index 

of the i-th firm’s subsidiaries), CDIi (the cultural diversity index of the i-th firm’s 

subsidiaries), RATi (the rating of the i-th firm’s subsidiaries), CBSUi (the cost of business 
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start-up of the i-th firm’s subsidiaries). The last 3 covariates are sectors dummy, derived by 

the NACE code, included in the model in order to consider the effects of industry specific 

factors. In the original database sectors were identified by the 2-digit NACE classification 

used by the European Uniond. Firstly we tried to build a model using all 20 dummy variables 

corresponding to the manufacturing sectors considered (dropping one of them in order to 

avoid the multicollinearity trap) but we only obtained significant estimates for a few of the 

variables. Then, we noticed that the frequency of firms belonging to some sectors (like, for 

example, the 20th, the 21st and the 30th) was less than one percent. Therefore, using Pavitt 

(1984) taxonomy we group the industry sectors into four sets: the Traditional sectors (NACE 

classes: 15, 16, 17, 18, 19, 20, 28), the Scale-intensive sectors (NACE classes: 21, 22, 23, 24, 

25, 26, 27, 31, 32, 34), the Specialized suppliers (NACE classes: 29, 36, 37) and the Science-

based sectors (NACE classes: 30, 33, 35). We then removed the dummy corresponding to the 

Specialized suppliers group, since the mean value of the dependent variable in those sectors 

was the closest to the overall ROA mean. In this way, the interpretation of coefficients is 

made on the basis of this group, which represents the benchmark category. A positive 

coefficient indicates that the economic performance of the considered sectors is greater than 

the average of the Specialized suppliers group. The resulting dummies included in the model 

are labelled as: TRADi (traditional sectors), SCALi (scale-intensive sectors), SCIEi (science-

based sectors).  

The second covariate group, denoted by Zit, includes 6 variables which vary according to the 

firm and according to the year. These variables are: DTEit (the debt-to-equity ratio of firm i in 

year t), ININit (the intangible intensity ratio of firm i in year t), AGEit (the age of firm i in year 

t), GDPit (the GDP growth associated with the i-th firm subsidiaries in year t), INFLit (the 

inflation associated with the i-th firm subsidiaries in year t), UNEMit (the unemployment 

associated with the i-th firm subsidiaries in year t). Note that all variables have been centered 

in order to speed the convergence of the Markov chains and for a clearer interpretation of the 

                                                 
d Our dataset is made up of firms belonging to the following sectors: (15) Food products and beverages; (17) Textiles; (18) 
clothing and apparel; (19) Tanning and dressing of leather and footwear; (20) Wood and products of wood and cork, except 
furniture; (21) Pulp, paper and paper products; (22) Publishing, printing and recorded media; (24) Chemicals and chemical 
products; (25) Rubber and plastic products; (26) Other non-metallic mineral products; (27) Basic metals; (28) Fabricated 
metal products, except machinery equipment; (29) Machinery equipment; (30) Office machinery and computers; (31) 
Electrical machinery; (32) Radio, television and communication equipment and apparatus; (33) Medical, precision and 
optical instruments; (34) Motor vehicles; (35) Other transport equipment; (36) Furniture; (37) Recycling. 
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parameters, that here are denoted by the symbols α and β (respectively, the vectors of 

parameter estimates associated to the matrices Xi and Zit)
e.  

 

 

***************** 

Table 3 goes about here 

***************** 

 

Table 3 contains the correlations of the covariates included in the model. The values reported 

in the correlation matrix indicate that multicollinearity is not a problem in our database. 

However, we note that variables “inflation” and “rating” are negatively correlated, with a 

Pearson coefficient value of -0.7592. For this reason, we dropped the former variable in the 

restricted models, as we will illustrate in the following section. 

 

 

5. Results and Discussion 

 

Based on the model expressed in equation (1), we designed one general model and two 

restricted models. The general results attained with the Bayesian approach are listed in table 

4.  

 

***************** 

Table 4 goes about here 

***************** 

 

Both the sample paths and the autocorrelation functions (that we do not show for lack of 

space) for the significant variables confirm the stability of the results across the different 

models (Brooks, 1997). As goodness of fit measures for the entire model, we employed the 

Mean Square Error (MSE) and the Root Mean Square Error (RMSE), computed as the 

expected value of the differences between the observed and the predicted ROA values (for 

more details see Efron and Tibshirani, 1993) and the Deviance Information Criterion (DIC) 

                                                 
e We run 10,000 iterations from the Gibbs sampling algorithm (for more details about MCMC algorithms see, for 
example, Chib and Greenberg, 1996), after placing flat priors on the vectors of parameters α and β and vague 
priors on D-1 and σ-1 (about the choice of prior distributions, the reader can consult Gelman et al., 2004). 
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suggested by Spiegelhalter et al. (2002). This last measure is calculated as the difference 

between the Deviance (the average of the log-likelihoods calculated at the end of an iteration 

of the Gibbs Sampler) and the log-likelihood calculated using the posterior means of the 

parameters. The less the goodness of fit measures the better the model. In our application, 

outcomes show a reduction in both error measurements going from the full model to the 

restricted models, in particular changing from an MSE of 1.108 for the full model to a value 

of 1.039 for the second restricted model and from a DIC of 1440.05 for the full model to a 

value of 1418.78 for the second restricted model. These results confirm the reliability of the 

model and reinforce the findings of the analysis. However, it must be noted that not all our 

hypotheses are confirmed by the statistical analysis.  

Among internationalization variables, geographical dispersion (NUMS) has the expected sign 

while its square (NUMS)2 has, contrary to our expectations, a negative sign. The relationship 

between internationalisation and performance is, as expected, positive but the negative sign of 

(NUMS)2 suggests that the slope of the curve is not increasing as we posit but is progressively 

decreasing. This means that the process of internationalisation generates diseconomies of 

scale that have not yet been fully studied in literature. However, neither of the terms is 

significant and we decided to remove them in the restricted model. Therefore, hypothesis 1 is 

not confirmed. Our second hypothesis posits that the larger the average cultural distance 

amongst the overall international network of subsidiaries the lower the overall firm 

performance. Table 3 shows that even if the sign is as expected the coefficient is not 

significant. Therefore, our second hypothesis also remains unconfirmed. The result clashes 

with numerous findings demonstrating that cultural distance impacts on market entry modes. 

The explanations for this seemingly surprising result can be twofold. On the one hand it could 

be that factors affecting entry mode choice are different from those affecting profitability. On 

the other recent studies (Shenkar, 2001) have challenged the validity of the measurement of 

cultural distance showing the conceptual and methodological weakness of the of the cultural 

distance construct. 

Our strongest and most innovative results concern the effects of the Political constraint 

measure. The coefficient is negative and significant. This result confirms our third hypothesis 

stating that small firms venture into risky countries (with a low level of political constraint 

index) only if the higher risk involved is compensated by higher return. Political risk impacts 

on the overall economic performance of firms, and this is also true for SMEs. This finding is 

relevant since it not only confirms that the political characteristics of the host country have an 

impact on firm performance but also because this result seems particularly important for 
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SMEs. Our results confirm Click (2005) findings but differ significantly from the findings of 

Buckely et al.. (2007) who did not find evidence to support the hypothesis that FDI flows are 

negatively correlated to the levels of political risk. Even if the dependent variable in the 

Buckely et al. (2007) paper and in ours is different, as we consider economic performance 

and they consider the total flow of investments, this difference is striking. Their results seem 

to prove that firms do not consider political risk as a decisive variable when planning 

international investments. On the contrary our results show that the economic results of SMEs 

are affected by political instability and therefore if firms are rational (in their behaviour) they 

should consider political risk as an important variable in their strategies. A possible 

reconciliation of these seemingly contrasting results lies in the fact that our analysis is 

restricted to SMEs while when FDI flows are considered a large share of the total amount of 

investment is mainly from large firms. This means that SME economic performance is 

affected by different variables when compared to large firms. Big multinationals have 

different options to deal with political hazard since they have a high bargaining power that 

can be used in negotiations with local governments. Often, investments by large firms in risky 

countries are anticipated by negotiations with local political and administrative 

representatives, which aim to offer potential investors economic incentives and guarantees 

against adverse political decisions by local governments. Moreover this kind of firm 

frequently develops specific insurance policies designed to hedge their foreign investments 

against political risk.  The same options are not open to SMEs, which consequently invest in 

highly risky countries only if there is a potential economic payoff. This conclusion has 

important theoretical implications because it means that when SMEs are considered the 

variables affecting their economic behaviour and performance differ from those that affect 

large firms. Any empirical analysis of international SMEs that does not consider the political 

characteristics of the subsidiary countries will be omitting an important variable, leading to a 

biased estimate of the economic performance of firms. 

With regards to SMEs our findings also demonstrate that there are country specific effects in 

terms of country economic performance. Both the country rating and the country economic 

growth have the expected significant signs. The country economic performance and the 

relative rating, are particularly relevant covariates, characterized by a positive effect on 

economic performance, in the sense that firms with subsidiaries in the most reliable countries 

are associated with the highest levels of ROA. Therefore, hypotheses 4 and 5 are also 

confirmed. The confirmation of hypotheses 3, 4 and 5 proves that for SMEs the country 

selection process is a decisive strategic decision. Given their limited bargaining power and 
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their limited resources small firms have to carefully select their playing field because this 

choice accounts for a significant share of their overall performance. 

Considering control variables, the effect of firm age on economic performance is highly 

significant but negative, meaning that the older a company is the lower its ROA. This is also a 

striking result as many previous works find that age increases economic performance. This 

point certainly needs further investigation. Intangible intensity and debt to equity variables are 

significant and they are characterized by a negative coefficient, so that the economic 

performance grows if intangible intensity and debt to equity diminish. The influence of 

NACE classes has a mixed effect on the dependent variable with firms in the science-based 

sector showing a lower profitability.  

 

 

6. Conclusion and limitations 

 

The most innovative result of our analysis is twofold. Firstly from a methodological point of 

view, we adopt a regressing methodology, only recently introduced in managerial studies but 

that, as we demonstrate in the paper, allows an improvement in reliability of the results. The 

potential of this methodology has recently been discussed in depth with regards to strategic 

management (Hansen et al. 2004; Hahn and Doh, 2006) but has rarely been applied to the 

field of entrepreneurship analysis. We think that Bayesian methodology allows for a more 

detailed and fined-grained analysis shedding new light both onto already well-explored 

research areas and  new fields where the existence of rich but less well-behaved samples have 

hampered the research so far. Secondly our results highlight some missing points in previous 

SME performance analysis. More specifically, our findings prove that, where SMEs are 

concerned, economic performance is affected by subsidiary location and that market features 

do matter. The financial performance of small firms depends not only on firm specific factors 

(our control variables) but also on market features and especially on a country’s economic and 

political risk and economic growth. This aspect has been thoroughly explored in market entry 

literature and with reference to the subsidiaries’ performance but scarcely analysed with 

reference to overall international firms performance in general and to SME performance more 

specifically. With regards to SMEs, which are the special focus of our analysis, this aspect 

seems even more important. The peculiar lack of resources typical of small firms has been 

highlighted in many studies but our results prove that SMEs seem particularly affected by 

institutional features in general and political risk in particular. Institutional factors are one of 
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the determinants of SME performance, more precisely the political hazard of the markets 

selected by a firm affects its results and, therefore, SMEs should make their market entry and 

eventually exit decisions very carefully even from this point of view. At the same time SMEs 

are also influenced by the economic stability of the countries that they selected. The overall 

conclusion seems to be that for SMEs the choice of the area in which to establish subsidiaries 

is a crucial one since this choice strongly influences their overall economic performance.  

Given these strengths of the paper, its limitations should also be kept in mind. Firstly, a better 

and more refined and multidimensional measurement of internationalisation should be 

developed in order to fully gauge the different aspects of this complex process. Secondly, 

since our analysis is based on a sample of companies located only in Italy, the analysis does 

not take into consideration the impact of geographical diversity at source. Therefore, the 

problem of generalisation of our results arises. Further researches comparing our results with 

similar findings based on samples of firms from other countries could greatly improve our 

understandings of this complex phenomenon. Finally, we are aware that many firm-specific 

and industry specific variables such as the level of a firm’s international experience or proxies 

for different types of international strategy have not been inserted, thus lowering the overall 

significance of our analysis. Nevertheless we are confident that an interesting stream of 

research has been opened and that future research will further expand the main results of our 

analysis. 
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Figure 1: The model  
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Table 1. Predicted sign of variables, measurements and sources 

 

Variables Construct Expected 
sign 

Sources Measurement 

NUMS Internationalisation + AIDA n. of subsidiaries 
NUMS2 Internationalisation + AIDA (n. of subsidiaries)-squared 

CDI Cultural Distance - 
www.geert.hofstede.com Measured through the Kogut & Singh 

index: the range is between 0 to 4.15 
(Sweden)  

PCI Political hazard - 
www-

management.wharton.upenn.edu/henisz 
From 0 (full freedom) to 1 (full 

constriction) 

RAT 
Country financial 
stability and risk + 

www.standardandpoors.com 
Da 1 a 25 

GDP Market growth + www.worldbank.org % growth on previous year 
Country Control Variables     

INFL Inflation Rate = = www.worldbank.org in % 
UNEM Unemployment rate = = www.worldbank.org in % 

CBSU Business Climate 
= = 

www.worldbank.org 
Index from 0 (Denmark) to 10,75.2 

(Sierra Leone) 
Firm specific Control 
Variables 

 
= = 

 
 

AGE Firm age = = Aida Database  Log of years from year of foundation 
EMP Firm size = = Aida Database  Number of employees: from 0 to 500 
DTE Financial leverage = = Aida Database  Ratio of debt on Equity 
ININ Intangible intensity = = Aida Database R&D costs/total assets 

TRAD Traditional sector = = Aida Database Nace Code- Dummy variable 
SCAL Scale intensive sector = = Aida Database Nace Code- Dummy variable 
SCIE Science-based sector = = Aida Database Nace Code- Dummy variable 
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Table 2 - Descriptive statistics 

Variable  Mean Std. Dev Min Max 
ROA overall 0.06 0.07 -0.84 0.46 
 between  0.06 -0.25 0.39 
 within  0.04 -0.53 0.47 
log(AGE) overall 3.012 0.64 0 4.59 
 between  0.63 0.63 4.57 
 within  0.12 2.06 3.77 
log(EMP) overall 4.44 1.101 0 6.19 
 between  1.11 0 6.20 
 within  0 4.44 4.43 
DTE overall 5.35 10.86 -102.78 233.5 
 between  7.26 -7.45 95.54 
 within  8.08 -89.98 207.73 
ININ overall 0.01 0.04 0 0.45 
 between  0.03 0 0.36 
 within  0.01 -0.13 0.29 
NACE overall 26.48 5.55 15 37 
 between  5.56 15 37 
 within  0 26.48 26.48 
NUMS overall 1.47 0.97 1 9 
 between  0.97 1 9 
 within  0 1.47 1.47 
PCI overall 0.45 0.07 0.12 0.70 
 between  0.06 0.18 0.67 
 within  0.04 0.23 0.68 
CDI overall 0.96 0.68 0.21 3.12 
 between  0.68 0.21 3.12 
 within  0.04 -0.87 1.42 
CBSU overall 7.13 10.59 0.5 136.6 
 between  10.51 0.5 135.4 
 within  1.32 -17.91 13.38 
GDP overall 2.59 1.68 -7.49 9.91 
 between  1.14 1.06 6.11 
 within  1.24 -9.40 7.02 
RAT overall 22.34 3.33 9 24 
 between  3.30 10.2 24 
 within  0.42 19.94 26.74 
INFL overall 4.81 8.37 -0.67 54.81 
 between  7.62 0.58 36.24 
 within  3.47 -21.58 23.37 
UNEM overall 8.07 2.74 2.25 19.9 
 between  2.66 3.3 18.56 
 within  0.65 5.35 10.35 
 

1 Number of observations N = 2015 (dimension of the whole dataset) 
2 Number of observations n = 403 (dimension of the cross-section) 
3 Number of observations T = 5 (dimension of the time-series) 
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Table 3 - Correlation matrix of variables 

 1 2 3 4 5 6 7 8 9 10 11 12 13 

AGE (1) 1             

EMP (2) 0.22 1            

DTE (3) -0.04 -0.08 1           

ININ (4) -0.11 0.03 0.01 1          

NACE (5) 0.00 -0.05 -0.03 -0.04 1         

NUMS (6) 0.09 0.19 -0.05 0.02 0.09 1        

PCI (7) 0.03 -0.02 -0.03 0.02 -0.07 0.00 1       

CDI (8) 0.03 0.00 0.02 -0.06 -0.07 0.04 -0.05 1      

RAT (9) -0.02 0.09 -0.04 0.05 0.05 0.05 -0.13 -0.63 1     

CBSU (10) -0.06 0.08 0.00 -0.01 -0.03 -0.00 0.02 0.256 -0.48 1    

GDP (11) 0.01 -0.06 0.02 -0.03 -0.03 -0.00 -0.04 0.43 -0.47 0.23 1   

INFL (12) 0.02 -0.12 0.04 -0.04 -0.09 -0.08 0.11 0.68 -0.76 0.25 0.36 1  

UNEM (13) 0.02 0.03 -0.03 -0.06 -0.00 -0.02 0.21 -0.17 -0.12 0.24 0.03 -0.07 1 

 
 



 32

Table 4: Bayesian Model’s parameters estimates 

BAYESIAN MODEL 

  
GENERAL 
MODEL 

RESTRICTED 
MODEL 1 

RESTRICTED 
MODEL 2 

(intercept) 
0.656 1.300** 1.293*** 
(2.43) (0.643) (0.52) 

NUMS 
0.94   
(1.83)   

NUMS2 
-0.11   
(0.43)   

CDI 
-0.19   
(0.29)   

PCI 
-0.02* -0.020* -0.016* 
(0.04) (0.04) (0.03) 

RAT 
0.03* 0.014* 0.014* 
(0.05) (0.02) (0.02) 

GDP 
0.05** 0.031** 0.030*** 
(0.03) (0.02) (0.02) 

log(AGE) 
-0.33***  -0.364*** -0.332*** 
(0.15) (0.12) (0.11) 

log(EMP) 
-0.02   
(0.31)   

DTE 
-0.30*** -0.289*** -0.275*** 
(0.09) (0.07) (0.07) 

ININ 
-0.14* -0.143** -0.145** 
(0.09) (0.08) (0.08) 

TRAD 
0.14 0.253  
(0.75) (0.48)  

SCAL 
0.40 -0.431  
(0.76) (0.96)  

SCIE 
0.54 -0.018*  
(2.03) (0.036)  

CBSU 
0.14   
(0.22)   

INFL 
0.02   
(0.09)   

UNEM 
-0.01   

(0.06)   

Overall statistics 

MSE 1.107 1.050 1.039 

RMSE 1.056 1.025 1.019 

DIC 1440.05 1424.87 1418.78 

Notes: The table displays posterior means. Standard deviations are in brackets.  
Parameter’s significance: *90% posterior credible interval; **95% posterior credible interval; 
***97.5% posterior credible interval.
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