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Abstract 
 
We investigate empirically the relationship between trust and pecuniary technology transfers within and 

outside the boundaries of the firm. We use firm level data on R&D imports for 1045 European 

companies operating in Spain for the period 2004-2007, and a measure of bilateral trust between 

European citizens. We find that companies from countries with low trust in Spain import technology 

from the group, while companies with high trust in Spain import R&D through market channels. Our 

results suggest that an increase in trust does not necessarily increase pecuniary technology 

transfers, and that trust is a factor that influences the firm’s governance of technology transfers.  
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1. Introduction 

Does trust enhance technology transfers? In this paper, we investigate empirically 

whether trust in the host economy influences imports of R&D of European companies 

operating in Spain. In order to address this question, we study the effect of trust on two types 

of R&D imports: (i) within their business group, as a measure of pecuniary technology 

transfers; and (ii) through market channels, as a measure of external technological 

transactions. We use a unique dataset on European firms operating in Spain that provides 

exhaustive information on firms’ R&D imports by provider, and a measure of trust in Spain 

from citizens of European countries as elicited in the Eurobarometer survey.1 

At first sight, the answer to the above question might seem straightforward. 

Technology is not completely excludable. It can be imitated, leaked or misused. Positive 

expectations of the quality of a country’s law enforcement, its business morale, or the quality 

of a country’s institutions may influence the beliefs upon which trust is based (Guiso et al. 

2009).2 This can induce a positive relationship between trust and technology transfers. 

However, Williamson (1971, 1985, 1993) argues that transfers within organizations can 

indicate that companies want to control and oversee their affiliates’ activities. This lack of 

confidence might be influenced by a belief about the typical trustworthiness of the country 

where the affiliate operates. In this case, lack of trust can increase technology transfers within 

companies. 

International technological flows and Foreign Direct Investment (FDI) are crucial for 

the spread of technology across countries (Arora et al. 2001; Fosfuri 2003; Keller and Yeaple 

2009; Lai et al. 2009; Lewin and Couto 2006; R&D magazine 2007; Teece 1977, 1981; The 

Economist Intelligent Unit 2007). Foreign subsidiaries obtain knowledge from their parent 

                                                 
1 In the survey, citizens from different countries (mostly from the European Economic Area) are asked how 
much trust they have in people from various countries. 
2 Fehr (2009) provides a broad overview of different measures of trust. He discusses causal effects and 
behavioral components of trust. 
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companies (Glass and Saggi 2002), and they are integrated in international networks, which 

facilitate the access to foreign technological services from customers, universities or even 

competitors (Baumol 2001). While most studies have focused on the influence of property 

rights (IPR) on technology transfers,3 there is little evidence about the role of perceptions of 

the host economies on technology flows.  

The main contribution of this paper is to investigate the role of trust into the host 

country for technology transfers . To this purpose, we use a panel of 970 European companies 

with affiliates operating in Spain for the period 2004-2007. Our measures of technology 

transfers and external technology acquired in foreign markets are R&D imports within the 

business group and from external providers, respectively. These data provide, to our 

knowledge, the most detailed firm-level panel data information on R&D transactions by 

suppliers worldwide. We combine these firm level-data with measures of trust in Spanish 

citizens by European citizens as elicited in the Eurobarometer (Guiso et al. 2009). European 

companies operating in Spain provide a good testing case for our research question because 

Spain has been one of the main receivers of FDI in the European Union (EU) (Eurostat 2008), 

and the country risk was very small in the analyzed period. In addition, countries belonging to 

the EU share common institutions and intellectual property rights, which allow us to 

differentiate the influence of trust on technology transfers from other effects, as it would be 

the case with countries with large institutional differences.  

Our results show that trust affects technology transfers, after controlling for firm and 

country of origin characteristics. We find that companies from countries who on average do 

not trust Spain tend to acquire technology through their business group. In contrast, firms 

from countries with high trust in Spain import R&D through market channels. These results 

                                                 
3 Arora and Ceccagnoli (2006) study the relationship between patent protection and technology licensing. 
Branstetter et al. (2006) analyze the impact of patent reforms on technological flows. Dinopoulos, P Segerstrom 
(2010) study the influence of IPR on technology transfers in developing countries. An exception is Eaton and 
Kortum (1996) who study technological diffusion for OECD countries.  
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are in line with Williamson’s idea that vertical integration is important in low-trust 

environments (Williamson 1971). Our findings suggest that companies operating in trustful 

countries have more autonomy and require less control from the parent company than firms 

located in countries perceived as unreliable. One implication of our results is that the 

relationship between trust and technological imports is not straightforward. Our results 

suggest that an increase in trust will not necessarily increase technological imports into the 

country. The reason is that companies from countries with low trust in the host country are 

receiving large technological transfers from within the group. A small increase in trust 

decreases technological group transactions, which might not be compensated by R&D imports 

through market channels.   

There is evidence on the positive influence of trust on economic growth (La Porta et 

al. 1997; Knack and Keefer 1997; Zack and Knack 2001), on market transactions between 

countries (Guiso et al. 2009), and that multinationals prefer to operate in countries where the 

security and the intellectual property rights are strong (Helpman 1993; Branstetter et al. 

2006). Like Ulset (1996) and Zhao (2006), our paper suggests that companies transfer 

technology even if their affiliates are located in low-trustworthy countries. In order to do so, 

companies protect themselves by transferring knowledge within the firm instead of through 

market channels. Our paper is related to the literature that analyses the impact of cultural 

differences on economic transactions (Desmet et al. 2009; Giuliano 2007; Spolaore and 

Wacziarg 2009) Another branch of the literature analyses international diffusion of 

knowledge between countries (e.g., Eaton and Kortum 1996; Keller 2004; Keller and Yeaple 

2007; Wang and Blomström 1992, among others). Our contribution is that we analyze how 

trust affects the different channels of international knowledge transfers.   
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The paper is organized as follows. Section 2 presents the data sources, the construction 

of the main variables, and the empirical motivation. Section 3 shows the empirical results and 

robustness checks. Finally Section 4 concludes.  

 

2. Data, main variables and some empirical regularities 

Our main source of data comes from a survey of firms operating in Spain (Panel de 

Innovación Tecnológica, PITEC).4 It is a panel database constructed by the Spanish National 

Institute of Statistic on the basis of the annual Spanish responses to the Community 

Innovation Survey (CIS). This survey is specifically designed to analyze R&D and other 

innovating activities following the recommendations of the OSLO Manual on performing 

innovation surveys (see OECD and Eurostat 1997).5 In the survey, each company provides 

information on some of its economic data, such as sales or number of employees, also on its 

ownership structure, on the location of its parent company, and on its innovating activities. 

The questions we quote below are the English version from the CIS questionnaire. These 

questions are the exact equivalent of the Spanish questionnaire. These data provide us with 

firm-level information on R&D imports differentiating by type of provider. Due to data 

availability, we consider a panel of 970 firms whose parent companies are located in Austria, 

Belgium, Denmark, Finland, France, Germany, Ireland, Italy, Netherlands, Norway, Portugal, 

Sweden, and the United Kingdom. The empirical analysis is conducted for the years 2004 to 

2007. 

 

2.1. Technology transfers 

                                                 
4 See the Appendix for details on data sources. 
5 The survey is targeted to industrial companies whose main economic activity corresponds to sections C, D, and 
E of NACE 93, except non-industrial companies because of the imprecision of methodological marking in the 
international context by other branches of activity. 
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Our main interest consists of analysing to what extent trust influences technology 

transfers and external technological imports. Our measures of technology are R&D imports 

within the business group, and from the market. In the survey each company indicates its 

R&D acquisitions, that is, its purchases of R&D services defined in the survey as:6  

“Acquisitions of R&D services outside the firm through contracts, informal 

agreements, etc… Funds to finance other companies, research associations, etc… that do not 

directly imply purchases of R&D services are excluded”.  

Note that this variable also excludes the acquisition of software, royalties, or 

investments in foreign R&D capacity.  

The firm also indicates where these R&D acquisitions come from: companies that 

belong to the same business group, outside the group, from Spain, and from abroad. We 

construct our measures of R&D imports as follows. We call the imports from firms that 

belong to the same business group as the company “imports of R&D services from within the 

group” , and “imports of R&D services from the market” indicate those imports from firms 

that do not belong to the same business group as the company. We take the logarithms of 

these variables after dividing by the number of employees. We call these variables “R&D 

imports intensity within the group” and “R&D imports intensity from the market” 

respectively. They are our measures of technology transfers and external technological 

imports from the market. 

 

2.2. Trust in the host country 

Our main independent variable is trust into Spain from citizens of the country where the 

parent company is located. The Trust data come from Guiso et al. (2009). This measure of 

                                                 
6 R&D services are defined in the survey as: “Creative work to increase the volume of knowledge and to create 
new or improved products and processes (including the development of software)”. 



 6

trust is constructed with data on the Eurobarometer survey. In the survey, citizens from 

different countries (mostly from the European Economic Area) are asked:  

“I would like to ask you a question about how much trust you have in people from 

various countries. For each, please tell me whether you have a lot of trust, some trust, not 

very much trust or no trust at all “   

A number that varies from four (a lot of trust) to one (no trust at all) is assigned for each 

answer. On average, some countries trust people from other countries more than others. In 

order to control for this issue, we construct a measure of relative trust, which is the trust that 

citizens of a country have in Spain over the average trust that they have in all other countries.  

 

2.2. Empirical regularities 

 Figure 1 provides a sense of the relationship between trust and transfers of technology 

within the group, and external R&D obtained through market channels. We group R&D 

import intensity into four relative trust quartiles. On average, imports within the group are 

larger than imports from the market except for the highest levels of trust. The distribution of 

imports across quartiles shows that as relative trust increases from the first to the second 

quartile, imports within the group increase. However, further increases in relative trust 

decrease R&D imports within the group. By contrast, imports from the market always 

increase as relative trust increases. These features seem to indicate that technology transfers 

within the group decrease with relative trust, while technology flows from the market increase 

with relative trust.  

Insert Figure 1 

 

Table 1 reports the means of the variables relative trust and the previously specified 

measures of R&D imports from the group and from the market distinguishing by company’s 
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country of origin. Table 1 also shows the percentage of firms with R&D imports from the 

group and from the market. Companies from Germany, Sweden and Finland are those with 

the highest values of R&D imports intensity from the group, while firms from Portugal, 

Ireland, and Austria are those with the highest R&D imports from the market. The percentage 

of firms with R&D imports for the market and the intensity of these imports are 

monotonically increasing with relative trust. However, the pattern of imports from the group 

is not as clearly related to relative trust as in Figure 1. We now turn to econometric techniques 

to analyze whether these relationships are robust after controlling for covariates. 

Insert Table 1 

 

3. Econometric specification and data 

 In this section, we explain the econometric method that we use to study the relationship 

between trust and technology transfers within the business group, and external technology 

obtained through market channels. Firstly, we analyze the effect of trust on R&D imports 

within the group, and secondly from the market. In both cases, we estimate simultaneously 

two equations by maximum likelihood. The first one describes a firm’s decision to contract 

technological activities abroad (selection equation). The second equation refers to the 

intensity of R&D imports. The selection equation is  as follows: 

* &  1   0,   0 ,  j jHaving R D imports if rd and otherwiseit it= >     (1) 

where 
 

*
1 2    '   '  j j j

it it trd relative trust firm s characteristics country s characteristicsα α β γ= + + + +  

     '  .j
t it i t iteconomic and cultural similarities industry s characteristic uφ θ τ ε+ + + + +  

 The intensity equation, conditional on the firm reporting R&D imports, is expressed 

in the following specification: 
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 In the above equations, the sub-indices refer to the ith company in year t, and the 

super-index refers to the jth country where the firm’s parent company is located. In equation 

(1)  &  jhaving R D importsit  is the observed binary endogenous variable equal to one if a 

given firm reports international R&D acquisitions, and zero for non-R&D reporters, and 

*j
itrd is a latent variable that can be interpreted as the expected benefits of importing R&D 

services. 

  In equation (2) the variable &   j
itR D imports intensity  stands for the firm’s intensity of 

R&D imports. We denote the error terms as itε , and ite . We assume that they are distributed as 

a bivariate normal with zero mean, variances 2 1εσ =  and 2σ e , and correlation coefficient ερe .   

 We use as control variables firm features and firms’ country of origin characteristics.  

 

3.1. Firm characteristics 

 We denote by firm characteristics a vector of variables that reflect internal capabilities 

such as economies of scale coming from specialization, and firms’ specific advantages for 

R&D activities. In this set of variables we include a firm’s R&D internal intensity. We 
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construct this variable as the logarithm of the firm’s internal R&D over the firm’s number of 

employees. This variable shows whether there is some degree of substitution or 

complementarity between internal and external R&D. If the estimated coefficient is positive it 

indicates that there is complementarity between internal and external R&D, which in turn is a 

sign of the importance of absorptive capacity in order to acquire foreign technology (Norbäck 

2001). If the estimated coefficient is negative it implies that there is substitutability. An 

important result in the literature refers to the fact that multinationals produce with intensive 

technological techniques (e.g., Girma and Görg 2004). Being a multinational can imply 

having management and organization advantages or superior knowledge capital. Our variable 

multinational is a dummy variable that takes the value one if the enterprise is a private firm 

with at least 50 percent of foreign capital participation. We include the dummy variable 

exporter in the analysis because trade can induce companies to engage in other globalization 

strategies (e.g. Tomiura 2007).7 Finally in this group of variables we control for firm size, 

which we measure as the logarithm of a firm’s number of employees. We include the firm size 

variable in the selection equation but not in the intensity equation given that the variable R&D 

imports intensity is already being scaled by size. Given the existence of economies of scale, 

we expect that firm size affects the decision to import technology positively.8 Finally, we 

include a set of geographical dummies. The reason for including these variables is that firms 

can learn from the R&D strategy implemented by geographically close companies, given the 

importance of agglomeration effects to induce spillovers.   

 

3.2. Firm’s country of origin characteristics 

                                                 
7 This variable takes the value one if the enterprise exported in year 2005. We consider exporting activity only 
for 2005 because there are no available comparable data of this variable after this year. 
8 For example, Chang and Robin (2006) show that firm size is a key variable for explaining technology imports 
in Taiwanese firms. When we include the size variable in the intensity equation, the estimates are not 
significantly different from zero, and the other estimated coefficients are not affected. 
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 Companies that come from high-tech countries can have access to a wider technology 

network and profit from updated technologies, which can enhance technology transfers. 

Following these arguments, we, first, include the variable business and enterprise R&D 

expenditures as % of GDP in our specification. This variable is constructed as the ratio of 

expenditures on R&D in the business enterprise sector (BERD) over GDP. These data come 

from the OECD database “Main Science and Technology Indicators”. Second, we include the 

logarithm of the GDP per capita because companies from large countries can benefit from 

research economies of scale. We also consider a country’s openness which is the ratio 

between exports plus imports over GDP. If there is some substitution between trade and FDI, 

as Helpman et al. (2004) show for U.S. firms, we expect that this variable is negatively 

correlated with technology transfers. The source of the two previous variables is the Penn 

World Tables (2009).  

 

3.3. Economic and cultural similarities 

Guiso et al. (2009) show that cultural similarities between countries influence 

economic transactions. In order to control for this fact, we consider several variables that can 

measure the relatedness of countries. Following Guiso et al. (2009), we construct the variable 

same legal system origin which is a dummy variable that takes the value one if the country of 

origin has French legal origin like Spain. Sharing the same legal origin can be a proxy for 

having a common cultural heritage, which can enhance economic transactions in the market. 

These data come from La Porta et al. (1999). We expect that this variable affects 

technological transactions through the market positively. We also include in our estimations a 

measure the technological proximity of countries which we call patent portfolio similarity. 

Like in Leten et al. (2007) this variable measures the technological coherence between 

countries' technology portfolios. We expect that this variable influences both technological 
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transactions within the firm and through the market positively. Following Jaffe (1986) we 

construct this variable as the angular distance between the patents’ portfolio of the two 

countries. The countries’ patents and technological areas come from the European Patent 

Office website. FDI activities can be motivated by the desire to benefit from tax differences. 

Furthermore, firms might be willing to locate subsidiaries depending on tax differentials 

(Devereux and Griffith 1998). For this reason, we include a measure of corporate taxes 

similarity. We expect that this variable affects within firm transactions positively and market 

transactions negatively. This variable is constructed as the ratio of corporate income taxes of a 

given country, over corporate income taxes of Spain. The data come from the “Tax database” 

from the OECD. Finally, we add the physical distance between the capitals for two reasons. 

First, Carr et al. (2000) argue that high transport costs reduce FDI. Second, Keller and Yeaple 

(2008) state that, as transport costs increase, complex technologies become costly to transfer, 

which would decrease both types of technological transactions. We use as a proxy for 

transport costs the distance between capitals which is calculated as the great circle distance in 

kilometres between capitals.9  

 

3.4. Industry characteristics 

As shown by Brainard (1993) and Keller and Yeaple (forthcoming), there can be large 

sector differences in the decision to locate subsidiaries. In order to control for this issue, we 

construct two variables that measure industry characteristics of the sector corresponding to the 

main firm’s activity. First, we calculate a ratio measure of sectoral R&D intensity which is 

R&D expenditures over value added by industry. The data are from the STAN database for 

structural analysis from the OECD. Secondly, we construct sectoral dummies, classifying the 

                                                 
9 This is the shortest distance between the two capitals on the surface of the Earth, which is measured as a 
sphere. The measure is done along a path on the surface of the sphere. This variable is in logarithms. The data 
come from John Haveman’s webpage (see the URL is in appendix 1). 
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sectors in low-tech or medium low-tech and high-tech or medium high-tech sectors. We 

follow the Eurostat/OECD classification, 2007.  

 Based on the previously described variables, Table 2 reports their means by country of 

origin of the parent company, and Table 3 shows correlations between variables.   

Insert Tables 2 and 3 

 

4. Econometric results  

In this section we present the results of the estimation of the model depicted in the 

previous section. As equations [1] and [2] make clear, the decision to import R&D services is 

jointly estimated with the R&D imports intensity using the Generalized Tobit model. We start 

by analyzing R&D imports within the group (Table 4), and afterwards we apply our model to 

R&D imports from the market (Table 5). In both cases the correlation term rho is significant, 

which indicates that the econometric technique we are using is appropriate given the need to 

estimate a selection model for the observed intensity.  

As we have mentioned previously, we include the same set of explanatory variables 

for equations [1] and [2] with the exception of firm size, given that the variable R&D import 

intensity is already scaled by size. Given that some of the explanatory variables can be 

correlated, as robustness check, the results that we present in columns (i) to (vi) of Tables 4 

and 5 correspond to different sets of covariates. Economic transactions can also influence 

trust between citizens and different institutional settings. This can generate a potential 

endogeneity problem. In order to avoid this problem, in column (vii), we estimate equations 

[1] and [2] using instrumental variables. To do so, firstly, we analyze determinants of relative 

trust. We present the results of this regression in Appendix 2. The choice of determinants of 

trust is based on Guiso et al. (2009), whose results show that trust is related to cultural 

similarities. Following this reference, we consider as determinants of trust: religious 
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similarity, same legal origin, geographical distance, country size, and whether the countries 

share a common border. We first calculate the predictions of this regression and then use them 

as instruments for the variable relative trust.  

With respect to the decision to import R&D services from the group, the results in 

Table 4a support our hypothesis that companies belonging to groups from countries with low 

trust in Spain, tend to acquire technology through their business group. The rest of 

explanatory variables have the expected sign, although the set of parent company’s country 

characteristics are not statistically significant, perhaps because these variables are more 

related to the decision of firms to locate subsidiaries in Spain, and not specifically to import 

R&D services once the decision of location has been taken.  

Being an affiliate or an exporter, the intensity of internal R&D, firm size and sectoral 

R&D intensity, all increase the probability of importing within the group. As for the variables 

that measure economic and cultural similarities, the results show that distance and the patent 

portfolio similarity seem to discourage the decision to import technology from the group, 

while having the same legal system origin and the corporate tax similarity pressure in the 

opposite direction.  

Conditional on having imported R&D services within the group, relative trust also 

affects the import intensity negatively (Table 4b), reflecting that trust not only is important for 

the decision to acquire technology through the group, but also for the magnitude of this 

transaction. In comparison with the decision equation, the majority of variables in the 

intensity equation keep the same impact in terms of sign and significance, with two 

exceptions: now being an exporter has no effect on the intensity, and some parent company’s 

country characteristics (coming from high-tech and large countries) enhance this kind of 

technology transfers. In column (vii), we show the estimations using instrumental variables. 

The results are consistent with previous estimations. 
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Insert Tables 4a and 4b 

 

In Table 5 we show our findings for the relationship between trust and R&D imports 

from the market. The results both for the decision and the intensity estimates confirm our 

hypothesis about relative trust. In what refers to market transactions, trust acts as a stimulating 

element.  

Insert Tables 5a and 5b 

 

As a robustness test, we include random effects in the previous specifications. Table 6 

shows the results of the random effect model. The results in this table confirm the previous 

findings. Finally, it is possible that transfers within the group and from the market are not 

independent decisions. For this reason, we estimate both decisions simultaneously, and report 

the estimations in Table 7. The results again support previous estimations. After controlling 

by random effects, and allowing the possibility of simultaneous decisions, we find that trust is 

positively related with transfers of knowledge from market channels and negatively correlated 

with transfers within the group. 

As for the rest of explanatory variables, the signs of the coefficients for the firm and 

the parent company’s country characteristics, which are included in the estimations as control 

variables, are consistent with the theory. Notice that the sign of the internal R&D intensity 

could be positive (reflecting complementarity with R&D imports) or negative (showing 

substitutability). In the case of intensity of imports from the market we obtain a negative 

relationship, while the impact is positive if the transactions are made through the group. This 

result suggests that these different channels (within the group and from the market) can be 

considered by the firm as alternative once the decision to import R&D services has been 

taken.  
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Insert Tables 6 and 7 

 

5. Concluding remarks 

 In this paper, we have studied the effects of trust on technology transfers. We have 

estimated determinants of R&D imports within the group and through the market for 970 

affiliates from European firms operating in Spain. We find evidence that trust into Spain is 

negatively related with technology transfers within the business group and positively related 

with acquisitions through market channels. These results are in line with transaction cost 

theory and, in particular, with Williamson’s idea that vertical integration is important in low-

trust environments (Williamson 1971). The analysis in this paper suggests that an increase in 

trust may significantly change the channels through which knowledge flows. The results also 

show that the overall effect of trust on technology transfers can be negative if knowledge 

through the group is not substituted by market acquisitions. The next step should be to 

investigate the impact of the different types of technology transfers on firms´ innovativeness. 

It would also be useful to study whether the reason for the potential negative effect of trust on 

technology flows is given by differences on absorptive capacities. We leave these questions 

open for future research.   
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Appendix 1: Data 

Definitions of the variables used and their sources: 

All variables come from PITEC database, except if it is specified otherwise.  

All the information about this database, including the data, is available at: 

http://sise.fecyt.es/sise-public-

web/mostrarModelo.do?idContentValue=134&version=38&idContent=134&tipoModelo=4 

All firm variables refer to companies operating in Spain with a parent company located in 

another European country. All economic data are in euros. All variables are freely 

downloadable in the reported webpage. 

 

1. Independent variables:  

Acquisitions of R&D services: In the database, the companies are asked about their 

expenditures corresponding to “acquisitions of R&D services outside the firm through 

contracts, informal agreements… Funds to finance other companies, research associations, 

etc… that do not directly imply purchases of R&D services are excluded”. Note that this 

variable also excludes the acquisition of software, royalties, or investments in foreign R&D 

capacity. The firm also indicates which part of these external R&D expenditures is made from 

companies that i) belong to the same business group or outside the business group, and ii) are 

located in Spain or outside Spain. In this way, we construct two measures of R&D imports: 

• Imports of R&D services within the group: External R&D expenditure from 

companies located abroad that belong to the same business group. 

• Imports of R&D services from the market: External R&D expenditure from 

companies located abroad that do not belong to the same business group. 

We take the logarithms of these variables over the number of employees to construct the 

variables .  

 

2. Main independent variable: 

Relative trust:  The trust that a country has into Spain comes from a survey of EU citizens. 

People are asked: “I would like to ask you a question about how much trust you have in 

people from various countries. For each, please tell me whether you have a lot of trust, some 

trust, not very much trust or no trust at all “?  A number that varies from four (a lot of trust) 

to one (no trust at all) is assigned for each answer. Relative trust is the trust that a country has 

into Spain over the average trust in the other EU countries (Guiso et al. 2009). Source: 
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Eurobarometer. Several years. Data available at CESSDA Database (Council of European 

Social Science Data Archives).  

http://www.cessda.org/accessing/catalogue/ 

 

3. Firm characteristics: 

Affiliate: Dummy variable that takes the value 1 if the enterprise is an affiliate of a foreign 

business group. The group usually owns 20% to 50% of the enterprise. 

Exporter: Dummy variable that takes the value 1 if the enterprise exported in year 2005. 

There are no available comparable data of this variable after this year. 

Internal R&D expenditures: In the database, the companies are asked about the expenditures 

corresponding to “creative work performed in a systematic way inside the firm, with the goal 

of increasing the volume of knowledge to devise new applications, as new products 

(goods/services) or new or significantly improved processes”.   

Multinational: Dummy variable which takes the value 1 if the enterprise is a private firm 

with at least 50% of foreign capital participation.  

Regional Dummies: We include three regional dummies, representing the main economic 

centers in Spain. Each dummy takes the value one if the firm is located in the corresponding 

region and zero otherwise. The regions are: Basque Country, Catalonia, and Madrid.  

Size: Number of employees. 

Size dummies: Set of size dummy variables according to the firm’s number of employees. 

Categories are 20-49, 50-199, 200-499, >500 employees. 

 

4. Country characteristics: Characteristics of the country where the parent company is 

located. 

Business and enterprise R&D expenditures as % of GDP: For every country, it is the ratio of 

expenditures on R&D in the business enterprise sector (BERD) over GDP. Source: Main 

Science and Technology Indicators (OECD). Several years. 

http://lysander.sourceoecd.org/vl=6693619/cl=15/nw=1/rpsv/ij/oecdstats/16081242/v207n1/s

1/p1 

GDP per capita. This variable is in logarithms. Source: Penn World Tables (2009). Several 

years. 

http://pwt.econ.upenn.edu/php_site/pwt63/pwt63_form.php 

Openness: The country’s ratio between exports plus imports over GDP. Source: Penn Word 

Tables (2009). Several years. See link above and references.  
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5. Economic and cultural similarity between the country of origin and Spain: 

Distance: It is the great circle distance in kilometres between the capital of the country where 

the parent company is located and Madrid (shortest distance between the two capitals on the 

surface of the Earth, which is considered as a sphere. The measure is done along a path on the 

surface of the sphere. This variable is in logarithms. Source: John Haveman’s webpage. 

http://www.macalester.edu/research/economics/page/haveman/trade.resources/Data/Gravity/d

ist.txt 

Same legal system origin: Dummy variable that takes the value 1 if the country of origin has 

French legal origin as Spain. Source: La Porta et al. (1999).  

Religious similarity: The difference between the proportion of catholic population in the 

corresponding country and Spain for the year 1980. Source: La Porta et al. (1999). 

Patent portfolio similarity: It is a measure of countries’ proximity in their “technology 

space”. This is the angular distance or separation between the vectors of patents of two 

countries. Let the vector 1( ,  ..., , ..., ) j j jl jkF N N N= be the technological space or vector of 

patents of the jth country and Njl the number of patents that the jth country holds in the 

technological category l. Then the patent portfolio similarity Pmj between the mth and jth 

country is constructed as follows (Jaffe, 1986): 
1/2' ' '( )( )mj j j j j m mP F F F F F F⎡ ⎤= ⎣ ⎦ . The vector of 

patents that we use is the distribution of the country’s EP patents in the different technological 

areas, which is provided by the EPO website for the year 2008 (EP patents are patents applied 

in the EPO):  

http://documents.epo.org/projects/babylon/eponet.nsf/0/ED4AEC31E831BE24C125755B005

DDE5C/$File/applications_2008_per_origin_and_technology_en.pdf 

Corporate taxes similarity: It is the ratio of corporate income taxes of a given country, over 

corporate income taxes of Spain. Corporate income taxes are combined (central and sub-

central) marginal statutory corporate income tax rate on distributed profits, inclusive of surtax 

(if any). Several years. Source: Tax database (OECD).   

http://www.oecd.org/dataoecd/26/56/33717459.xls 

 

6. Industry characteristics: 

Sectoral R&D intensity: For every sector, it is the ratio of R&D expenditures over value 

added by industry. Several years. Source: Analytical Business Enterprise Research and 

Development (ANBERD) and STAN Industry. STAN database for structural analysis 

(OECD). 
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http://www.oecd.org/document/6/0,3343,en_21571361_33915056_39146886_1_1_1_1,00.ht

ml 

Sectoral dummies: low-tech or medium low-tech and high-tech or medium high-tech sectors 

(to classify sectors, we follow the Eurostat/OECD classification, 2007), see 

http://europa.eu.int/estatref/info/sdds/en/htec/htec_agg_nace.pdf  

 

Appendix 2: Determinants of relative trust 

Here we present the regression that analyses the determinants of relative trust. The estimation 

method is Ordinary Least Squares. We use the predictions of this regression to instrument the 

variable relative trust in equations (1) and (2). 

 

Relative trust=   2.88       + 0.138 religious similarity+ 0.0024 border+ 
  (0.069)***        (0.003)***                                      (0.001)** 

  + 0.055 log(distance) - 0.221 log(GDP) – 0.0166 same legal origin.  R2=0.852 
  (0.002)***                            (0.007)***                  ((0.001)*** 

  

FIGURE 

 
Figure 1:  R&D intensity imports by relative trust quartiles.  
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TABLES 
 

Table 1: Means of the main variables by country of the parent company  
 Relative trust  % firms from the country with R&D imports from  Log(R&D imports from /no employees) 
 in Spain  the group the market  the group the market 
Finland  0.856  12.10% 0.00%  0.667 0 
Norway 0.868  0.00% 0.00%  0 0 
Denmark 0.869  0.00% 0.00%  0 0 
U.K. 0.876  6.50% 1.50%  0.473 0.067 
Sweden 0.88  9.40% 3.60%  0.704 0.185 
Netherlands 0.895  8.60% 4.20%  0.607 0.249 
Austria 0.915  2.60% 5.30%  0.223 0.309 
Belgium 0.925  7.90% 2.40%  0.512 0.123 
Ireland 0.926  0.00% 5.00%  0 0.469 
Germany 0.947  13.10% 4.20%  0.916 0.237 
France 0.957  9.00% 3.60%  0.64 0.232 
Italy 1.000  6.00% 4.70%  0.333 0.25 
Portugal 1.016   0.00% 8.90%   0 0.565 
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Table 2: Means of the variables by country of the parent company.
 Austria  Belgium Denmark  Finland  France  Germany  Ireland Italy  Netherl. Norway Portugal  Sweden  UK 
Relative trust in Spain 0.915  0.925  0.869  0.856  0.957  0.947  0.926  1.000  0.895  0.868  1.016  0.880  0.876 
Firm characteristics                          
Being a multinational (d) 79%  75%  74%  94%  76%  79%  80%  81%  74%  71%  66%  78%  77% 
Affiliate (d) 84%  85%  96%  97%  92%  94%  100%  86%  94%  100%  94%  97%  92% 
Log(internal R&D/no. 
employees) 2.84  3.01  3.66  4.47  3.09  3.76  2.17  3.97  3.50  3.24  3.88  3.67  2.64 
Being an exporter (d) 66%  60%  53%  76%  60%  72%  50%  70%  62%  83%  58%  73%  52% 
Log(number of employees) 5.05  5.22  5.30  4.97  5.66  5.38  4.89  5.19  5.65  3.76  5.03  5.57  5.59 
Parent company's country characteristics
Business and enterprise 
R&D expend. as  % GDP 1.51  1.29  1.70  2.42  1.34  1.74  0.82  0.52  1.03  0.87  0.27  2.73  1.09 
Log(GDP per capita) 10.45  10.38  10.40  10.33  10.28  10.31  10.58  10.25  10.41  10.75  9.89  10.35  10.34 
Openness 1.04  1.69  0.96  0.79  0.54  0.80  1.51  0.53  1.35  0.73  0.68  0.92  0.57 
Economic and cultural similarity 
Log(distance) 7.50  7.18  7.64  7.99  6.96  7.53  7.28  7.22  7.30  7.78  6.22  7.86  7.14 
Same legal system origin(d) 0  1  0  0  1  0  0  1  1  0  1  0  0 
Religious similarity ‐0.081  ‐0.069  ‐0.909  ‐0.959  ‐0.205  ‐0.619  ‐0.016  ‐0.137  ‐0.543  ‐0.939  ‐0.028  ‐0.955  ‐0.838 
Patent portfolio similarity 0.869  0.874  0.823  0.294  0.843  0.938  0.890  0.906  0.686  0.863  0.951  0.775  0.922 
Corporate taxes similarity 0.794  0.990  0.806  0.779  1.015  1.133  0.364  0.962  0.865  0.818  0.795  0.815  0.875 
Industry characteristics                          
Sectorial R&D intensity 0.024  0.023  0.020  0.041  0.047  0.064  0.377  0.036  0.073  0.013  0.034  0.097  0.053 
Number of observations 38  126  77  33  1104  965  20  317  476  24  79  139  477 
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Table 3: Correlations between variables from the parent company’s country.   

   1 2 3  4 5 6 7 8 9
1  Relative trust in Spain 1                
2  Business and enterprise R&D expend. as % GDP ‐0.287 1              
3  Log(GDP per capita) ‐0.660 0.228 1             
4  Openness ‐0.404 0.071 0.542  1          
5  Log(distance) ‐0.399 0.653 0.567  0.345 1        
6  Same legal system origin (d) 0.434 ‐0.553 ‐0.240  0.054 ‐0.668 1      
7  Religious similarity 0.773 ‐0.484 ‐0.432  ‐0.123 ‐0.664 0.800 1  
8  Patent portfolio similarity 0.397 ‐0.052 ‐0.337  ‐0.446 ‐0.092 ‐0.408 0.038 1  
9  Corporate taxes similarity 0.482 0.313 ‐0.196  ‐0.257 0.139 ‐0.137 0.118 0.458 1
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Table 4a: Determinants of R&D imports within the group. Selection equation.  

Dependent variable: Having R&D imports within the group 

       IV 
  (i) (ii) (iii) (iv) (v) (vi) (vii) 
Relative trust in Spain  -2.491** -2.578 -3.30** -4.442*** -3.339** -3.184** 
  (1.200) (1.613) (1.279) (1.423) (1.365) (1.292) 
Firm characteristics        
Being a multinational (d) 0.075 0.071 0.081 0.0816 0.077 0.076 0.078 
 (0.082) (0.082) (0.082) (0.082) (0.082) (0.082) (0.082) 
Affiliate (d) 0.476*** 0.478*** 0.481*** 0.48*** 0.482*** 0.476*** 0.47** 
 (0.151) (0.149) (0.151) (0.150) (0.151) (0.150) (0.150) 
Log(internal R&D/no. 0.046*** 0.047*** 0.047*** 0.047*** 0.046*** 0.046*** 0.046*** 
employees) (0.009) (0.009) (0.009) (0.009) (0.009) (0.008) (0.008) 
Log(number of employees) 0.080*** 0.084*** 0.080*** 0.08*** 0.078*** 0.079*** 0.079*** 
 (0.025) (0.025) (0.025) (0.025) (0.025) (0.025) (0.025) 
Being an exporters (d) 0.354*** 0.353*** 0.356*** 0.356*** 0.354*** 0.355*** 0.351*** 
 (0.088) (0.088) (0.088) (0.088) (0.088) (0.088) (0.088) 
Parent company's country characteristics
Business and enterprise  0.170 0.037 0.169 0.138 0.158 0.094 0.163 
R&D expend. as % GDP (0.108) (0.083) (0.108) (0.099) (0.099) (0.106) (0.102) 
Log(GDP per capita) 1.045*  0.53     
 (0.594)  (0.730)     
Openness      -0.06 -0.006 
      (0.131) (0.129) 
Economic and cultural similarity 
Log(distance) -0.474***  -0.361** -0.301* -0.119 -0.279* -0.346* 
 (0.233)  (0.176) (0.156) (0.180) (0.167) (0.176) 
Same legal system -0.115    0.219**   
origin (d) (0.137)    (0.104)   
Patent portfolio similarity -1.064*     -0.868** -0.915** 
 (0.545)     (0.409) (0.417) 
Corporate taxes similarity 1.600*** 1.435*** 1.531*** 1.587*** 1.931*** 2.028*** 1.805*** 
 (0.384) (0.374) (0.393) (0.388) (0.433) (0.454) (0.403) 
Industry characteristics        
Sectorial R&D intensity 0.683*** 0.669*** 0.678*** 0.679*** 0.685*** 0.687*** 0.685*** 
 (0.119) (0.118) (0.119) (0.119) (0.119) (0.119) (0.119) 
Rho 0.591** 0.607** 0.685** 0.686** 0.669** 0.679** 0.684** 
 (0.166) (0.161) (0.257) (0.257) (0.259) (0.257) (0.256) 
/athrho | 0.679** 0.704** 0.595** 0.595** 0.584** 0.591** 0.594** 
 (0.256) (0.256) (0.166) (0.165) (0.171) (0.167) (0.165) 
Log likelihood -1661.91 -1668.68 -1662.79 -1663.08 -1660.79 -1660.79 -1660.38 
Uncensored observations    344 344 344 344 344 344 344 

Number of observations 3875 3875 3875 3875 3875 3875 3531 
Notes: t-statistics are reported in parentheses. The regressions include a constant, year and industry dummies. * 
denotes significance at 10%; ** denotes significance at 5%; *** denotes significance at 1%. The symbol (d) 
denotes dummy variable. 
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Table 4b: Determinants of R&D imports within the group. Intensity equation.  

Dependent variable: Log(R&D imports within the group/no. employees) conditional to having R&D 
imports within the group. 
       IV 
  (i) (ii) (iii) (iv) (v) (vi) (vii) 
Relative trust in Spain  -8.457* -10.94* -12.733** -13.308** -12.96** -13.02** 
  (4.317) (6.208) (4.537) (5.246) (4.892) (4.667) 
Firm characteristics        
Being a multinational (d) -0.383 -0.474* -0.373 -0.37 -0.374 -0.372 -0.373 
 (0.269) (0.271) (0.269) (0.269) (0.269) (0.269) (0.268) 
Affiliate (d) 1.501** 1.392** 1.493*** 1.488** 1.479** 1.48** 1.472** 
 (0.565) (0.571) (0.566) (0.566) (0.565) (0.567) (0.566) 
Log(internal R&D/no. -0.063** -0.061** -0.063** -0.063** -0.064** -0.064** -0.063** 
employees) (0.031) (0.032) (0.032) (0.031) (0.032) (0.031) (0.031) 
Being an exporter (d) 0.451 0.403 0.435 0.438 0.431 0.439 0.445 
 (0.337) (0.339) (0.337) (0.337) (0.338) (0.337) (0.336) 
Parent company's country characteristics
Business and enterprise 0.962*** 0.257 0.87** 0.803** 0.814*** 0.749** 0.989** 
R&D expend. as % GDP (0.345) (0.266) (0.352) (0.318) (0.319) (0.347) (0.333) 
Log(GDP per capita) 5.653**  1.445     
 (2.724)  (3.651)     
Openness      -0.115 0.077 
      (0.444) (0.421) 
Economic and cultural similarity 
Log(distance) -2.548***  -1.741*** -1.628*** -1.501** -1.564** -1.825*** 
 (0.770)  (0.572) (0.521) (0.603) (0.564) (0.584) 
Same legal system -0.654    0.146   
origin (d) (0.451)    (0.366)   
Patent portfolio similarity -1.675     -0.573 -0.74 
 (1.937)     (1.469) (1.481) 
Corporate taxes similarity 2.104 2.505* 3.213** 3.326** 3.477** 3.59** 2.824* 
 (1.409) (1.422) (1.456) (1.445) (1.699) (1.761) (1.547) 
Industry characteristics        
Sectorial R&D intensity 0.964** 0.934** 0.978** 0.983*** 0.969** 0.981** 0.974** 
  (0.367) (0.371) (0.369) (0.369) (0.370) (0.370) (0.368) 

See notes to Table 4a. 
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Table 5a: Determinants of R&D imports from the market. Selection equation.  

Dependent variable: Having R&D imports from the market.  
       IV 
  (i) (ii) (iii) (iv) (v) (vi) (vii) 
Relative trust in Spain  4.298**  4.569**  3.970**  3.936**  4.978**  4.255** 
  (1.626)  (2.183)  (1.708)  (1.739)  (1.914)  (1.747) 
Firm characteristics           
Being a multinational (d) 0.061  0.051  0.062  0.06  0.061  0.058  0.053 
 (0.118)  (0.118)  (0.119)  (0.119)  (0.119)  (0.119)  (0.119) 
Affiliate (d) 0.098  0.102  0.096  0.097  0.096  0.102  0.112 
 (0.176)  (0.176)  (0.176)  (0.176)  (0.176)  (0.176)  (0.176) 
Log(internal R&D/no. 0.180***  0.181***  0.181*** 0.181***  0.181***  0.182***  0.183*** 
employees) (0.019)  (0.019)  (0.019)  (0.019)  (0.019)  (0.019)  (0.019) 
Log(number of employees) 0.105**  0.108***  0.105**  0.106***  0.107***  0.113***  0.114*** 
 (0.033)  (0.032)  (0.033)  (0.033)  (0.033)  (0.033)  (0.033) 
Being an exporters (d) 0.006  0.015  0.014  0.017  0.014  0.036  0.034 
 (0.123)  (0.124)  (0.124)  (0.124)  (0.124)  (0.124)  (0.124) 
Parent company's country characteristics
Business and enterprise 0.126  0.100  0.159  0.135  0.142  0.200  0.093 
R&D expend. as % GDP (0.147)  (0.122)  (0.146)  (0.136)  (0.139)  (0.143)  (0.132) 
Log(GDP per capita) ‐0.810   0.340         
 (0.717)   (0.828)         
Openness       0.344*  0.247 
      (0.180)  (0.169) 
Economic and cultural similarity 
Log(distance) 0.176   ‐0.175  ‐0.120  ‐0.100  ‐0.238  ‐0.157 
 (0.293)   (0.235)  (0.196)  (0.217)  (0.208)  (0.218) 
Same legal system 0.320*     0.028     
origin (d) (0.198)     (0.137)     
Patent portfolio similarity 1.098      0.278  0.320 
 (0.924)       (0.641)  (0.617) 
Corporate taxes similarity ‐0.336  ‐0.584  ‐0.574  ‐0.527  ‐0.515  ‐0.520  ‐0.195 
 (0.523)  (0.475)  (0.496)  (0.486)  (0.495)  (0.509)  (0.474) 
Industry characteristics        
Sectorial R&D intensity 0.360**  0.339**  0.346**  0.346**  0.347**  0.333**  0.336** 
 (0.132)  (0.131)  (0.132)  (0.132)  (0.132)  (0.133)  (0.133) 
Rho 0.787**  0.824***  0.775**  0.786**  0.785**  0.775**  0.775** 
 (0.150)  (0.112)  (0.167)  (0.156)  (0.150)  (0.155)  (0.158) 
/athrho | 1.065**  1.169***  1.034**  1.060**  1.058**  1.034**  1.034** 
 (0.395)  (0.351)  (0.421)  (0.409)  (0.392)  (0.390)  (0.397) 
Log likelihood ‐750.17  ‐750.5  ‐748.21  ‐749.77  ‐749.17  ‐747.16  ‐747.95 
Uncensored observations    141  141  141  141  141  141  141 
Number of observations 3875 3875 3875 3875 3875 3875 3531 

Notes: t-statistics are reported in parentheses. The regressions include a constant, year and industry dummies. * 
denotes significance at 10%; ** denotes significance at 5%; *** denotes significance at 1%. The symbol (d) 
denotes dummy variable. 
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Table 5b: Determinants of R&D imports from the market. Intensity equation.  

Dependent variable: Log(R&D imports from the market/no. employees) conditional to having R&D imports 
from the market. 
       IV 
  (i) (ii) (iii) (iv) (v) (vi) (vii) 
Relative trust in Spain  15.185**  21.616**  11.715*  11.858*  18.130**  15.259* 
  (6.807)  (9.276)  (7.283)  (7.179)  (8.432)  (7.940) 
Firm characteristics             
Being a multinational (d) ‐0.674  ‐0.684  ‐0.662  ‐0.699  ‐0.656  ‐0.672  ‐0.694 
 (0.479)  (0.485)  (0.473)  (0.479)  (0.477)  (0.475)  (0.475) 
Affiliate (d) 0.737  0.915  0.816  0.837  0.766  0.792  0.787 
 (0.696)  (0.708)  (0.686)  (0.696)  (0.695)  (0.691)  (0.692) 
Log(internal R&D/no. 0.523***  0.558***  0.521***  0.522*** 0.513***  0.502***  0.510***
employees) (0.134)  (0.129)  (0.138)  (0.137)  (0.133)  (0.132)  (0.134) 
Being an exporter (d) 0.570  0.604  0.731  0.654  0.631  0.715  0.679 
 (0.479)  (0.494)  (0.479)  (0.485)  (0.483)  (0.482)  (0.481) 
Parent company's country characteristics
Business and enterprise  1.217*  0.852  1.500**  1.107*  1.329**  1.364**  0.990* 
R&D expend. as % GDP (0.651)  (0.550)  (0.616)  (0.581)  (0.613)  (0.596)  (0.544) 
Log(GDP per capita) ‐0.050   5.549*         
 (3.202)   (3.180)        
Openness       0.781  0.417 
      (0.813)  (0.779) 
Economic and cultural similarity 
Log(distance) ‐0.447   ‐1.944**  ‐0.936  ‐0.587  ‐1.171  ‐0.890 
 (1.241)   (0.941)  (0.764)  (0.831)  (0.804)  (0.856) 
Same legal system 1.269     0.564    
origin (d) (0.910)     (0.531)     
Patent portfolio similarity 3.973      ‐2.503  ‐2.476 
 (4.605)      (2.949)  (3.014) 
Corporate taxes similarity ‐2.568  ‐3.722*  ‐3.896*  ‐3.331*  ‐3.336*  ‐2.851  ‐1.734 
 (2.129)  (2.001)  (1.984)  (1.990)  (1.988)  (2.030)  (1.936) 
Industry characteristics        
Sectorial R&D intensity 1.722**  1.658**  1.532**  1.628**  1.695**  1.647***  1.678***
  (0.552)  (0.531)  (0.537)  (0.544)  (0.541)  (0.535)  (0.541) 

See notes to Table 5a. 
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Table 6: Determinants of R&D imports from the group and from the market. Random effects 
estimation. 

              

  (i)  (ii)  (iii)  (iv) 

Dependent variable: 
 
 

Having R&D 
imports from 

the group 

Log(R&D imports 
from the group/ 
no. employees) 

Having R&D 
imports from 
the market 

Log(R&D imports 
from the market/no. 

employees) 
Relative trust in Spain ‐8.418**  ‐3.434**  8.889**  1.565* 
 (4.240)  (1.667)  (4.428)  (0.950) 
Firm's characteristics       
Being a multinational (d) 0.115  ‐0.027  0.086  ‐0.007 
 (0.177)  (0.076)  (0.225)  (0.046) 
Affiliate (d) 0.767**  0.339**  0.299  0.106 
 (0.312)  (0.117)  (0.345)  (0.070) 
Log(internal R&D/no. 0.104***  0.048***  0.306***  0.054*** 
employees) (0.021)  (0.010)  (0.044)  (0.006) 
Being an exporter (d) 0.734**  0.228**  0.108  0.036 
 (0.274)  (0.114)  (0.305)  (0.063) 
Parent company's country characteristics 
Business and enterprise  0.302  0.180  0.137  0.002 
R&D expend. as % GDP (0.284)  (0.136)  (0.353)  (0.076) 
Openness  ‐0.202  ‐0.094  0.755  0.135 
 (0.429)  (0.179)  (0.448)  (0.102) 
Economic and cultural similarity 
Log(distance) 0.181  ‐0.017  ‐0.225  ‐0.088 
 (0.654)  (0.263)  (0.586)  (0.147) 
Same legal system 0.464  0.225  0.035  ‐0.010 
origin (d) (0.362)  (0.146)  (0.351)  (0.082) 
Corporate taxes 
similarity 2.906**  1.034**  ‐0.589  ‐0.228 
 (1.023)  (0.411)  (1.033)  (0.241) 
Industry characteristics      
Sectorial R&D intensity 1.362***  0.960***  0.495  0.647*** 
 (0.370)  (0.224)  (0.357)  (0.126) 
Log likelihood ‐766.8  ‐7467  ‐404.1  ‐5493 
Rho 0.789***  0.550***  0.743***  0.464*** 
Number of observations 3875  3875  3875  3875 
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Table 7: Determinants of R&D imports from the group and from the market. Simultaneous 
equation estimation with random effects. 

        

  (i)  (ii) 
  Simultaneous estimation 
Dependent variable: Log(R&D imports Log(R&D imports 
  from the group/ from the market/ 
   no. employees) no. employees) 
Relative trust in Spain ‐5.635**  3.160** 
 (2.071)  (1.140) 
Log(R&D imports from 0.674***   
the market/ no. employees) (iv) (0.152)   
Log(R&D imports from   0.192*** 
the group/ no. employees) (iv)   (0.032) 
Firm characteristics    
Being a multinational (d) ‐0.049  0.025 
 (0.097)  (0.056) 
Affiliate (d) 0.318**  0.032 
 (0.147)  (0.087) 
Log(internal R&D/no. employees) ‐0.008  0.047*** 
 (0.015)  (0.007) 
Being an exporter (d) 0.142  0.010 
 (0.132)  (0.071) 
Parent company's country characteristics 
Business and enterprise  0.160  0.034 
R&D expenditures as % GDP (0.158)  (0.087) 
Openness  ‐0.226  0.147 
 (0.212)  (0.116) 
Economic and cultural similarity 
Log(distance) 0.129  ‐0.106 
 (0.308)  (0.168) 
Same legal system origin (d) 0.356**  ‐0.090 
 (0.171)  (0.094) 
Corporate taxes similarity 1.593***  ‐0.716** 
 (0.527)  (0.297) 
Industry characteristics   
Sectorial R&D intensity 0.816**  0.748*** 
 (0.316)  (0.161) 
Rho 0.559***  0.453*** 
Number of observations 2764  2764 
     

Notes: t-statistics are reported in parentheses. The regressions include a constant, year and industry dummies. * 
denotes significance at 10%; ** denotes significance at 5%; *** denotes significance at 1%. The symbol (d) 
denotes dummy variable. The symbol (iv) denotes that the variable has been instrumented by the corresponding 
variable lagged one period, the proportion of researchers over the total number of employees, and all the other 
independent variables. 
 


