
1

Technology Transferred by Multinationals

María García-Vega and Elena Huergo*

Dpto. de Fundamentos del Análisis Económico I. Universidad Complutense. 
GRIPICO (Group for research in Productivity, Innovation and Competition). Universidad Complutense.

August 2008

Very preliminary and incomplete

Abstract

We investigate the technology transferred by multinational companies to their foreign 
subsidiaries using firm level data for Spanish companies. We find that subsidiaries are not 
more innovative than local companies. However, subsidiaries are more productive than 
local companies because (i) subsidiaries buy technology from other companies of their 
group instead of investing in R&D, and (ii) subsidiaries’ product, process, and especially 
organizational innovations are very productive. Our results suggest that multinationals 
transfer traditional innovations but also a business strategy based on a productive 
organization of work.

JEL Classification: F23, L20, O30

Keywords: Multinational, R&D, technology transfer.

                                                
* Corresponding author: TBA. Dpto. Fundamentos del Análisis Económico I. Facultad CC. Económicas y 
Empresariales. Universidad Complutense de Madrid. Campus de Somosaguas. 28223 Madrid. Spain. Emails: 
María García-Vega:mlgarcia@ccee.ucm.es;  Elena Huergo: ehuergo@ccee.ucm.es



2

1. Introduction

Foreign direct investment (FDI) has dramatically increased in the last years all over 

the world. Many studies have evidenced that FDI can provide positive externalities into the 

local economies (Lichtenberg and van Pottelsberghe, 1998, 2001, Markusen, 1995, among 

others). One reason is that multinational companies transfer technology to their foreign 

subsidiaries that latter can be partly appropriated by local firms. While the impact of FDI to 

local firms has been extensively analyzed (e.g. Fidlay, 1978, Fosfuri et al. 2001, Girma and 

Wakelin, 2001, Haskel et al., 2007, Glass and Saggi, 1999, 2001, Keller and Yeaple, 

forthcoming), the transfer of knowledge from multinationals to their foreign subsidiaries 

has been difficult to study empirically1. In this paper, we empirically analyze technology 

flows from multinationals to their foreign subsidiaries. Specifically, we study the impact of 

acquisition of R&D services, and innovations on labor productivity.

We evaluate the influence of R&D services that a multinational subsidiary buy to 

other companies of their group, as well as its product, process, and organizational 

innovations on its labor productivity2. The empirical evidence is provided using data on 

approximately 7000 Spanish innovative companies for the years 2004 and 2005. The data 

set that we use comes from a survey of innovating Spanish firms conducted by the Spanish 

Office of National Statistics (Panel de Innovación Tecnológica, PITEC). 

We illustrate that multinational subsidiaries are more labor productive than local 

companies. This property supports other studies that highlight the productivity advantage of 

                                                
1 An exception is the work of Girma et al. (2007) who analyze productivity gains through acquisition FDI.
2 By multinational subsidiary, we mean a subsidiary that belongs to a foreign multinational company 
operating in Spain.
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multinational subsidiaries. By contrast, we find that subsidiaries are not more innovative 

than other type of companies3. Our main contribution is that we measure to what extent 

technological acquisitions that a multinational subsidiary buys from plants that belong to 

the same business group influence its labor productivity. We show that foreign subsidiaries 

are substituting investments in R&D by purchases of technological services from other 

companies of the group. Our results reveal that these purchases increase a foreign 

subsidiary’s labor productivity by approximately 2 percentage points. Finally, we compare 

the impact of product, process, and organizational innovations on labor productivity for 

three types of companies: multinational subsidiaries with acquisitions of technological 

services from companies of the same group, multinational subsidiaries without these 

purchases, and the rest of the companies. We find that the impact of product, process, and 

organizational innovations on labor productivity is: 

(i) much higher for multinational subsidiaries than for other companies. Specifically, 

we show that the productivity of organizational innovations to transfer knowledge 

and to integrate different teams and departments within the company is the main 

advantage of multinational subsidiaries. 

(ii) slightly higher for subsidiaries with acquisitions of technological services than for 

multinational subsidiaries without these purchases. 

These results suggest that subsidiaries’ productivity advantage is related to a direct 

transfer of technology flows from the multinational to its Spanish subsidiary, as accounted 

by the acquisitions of technological services, but also to other non-pecuniary technological 

                                                
3 Cassiman and Mendi (2008) show a similar result for Spanish multinational subsidiaries. However Sadowski 
and Sadowski-Raters (2006) find that Dutch foreign subsidiaries are more innovative than domestic firms. 
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flows. These findings suggest that multinationals transfer traditional innovations but also a 

business strategy based on a very productive organization of work.

Our research has links to the literature that analyses the importance of knowledge 

transfer within large firms on productivity. For example: Alonso et al. (2008) study 

communication and coordination in large firms; Bartel et al. (2007) show that companies 

with computer based information technologies increase their efficiency; Besanko et al. 

(2005) study organizational forms and managers’ compensation; Ciliberto (2006) 

investigate the relationship between organizational forms and investments decisions; 

Crémer et al. (2007) highlight the importance of communication and transfer of information 

among different departments of large organizations. From a theoretical point of view some 

articles have focused on the impact of decentralization of the firm on diffusion of new 

technologies (Acemoglu et al., 2007, Antràs, 2005). Some literature has analyzed the 

influence of firms’ innovations on different economic variables, for example: Bresnahan et 

al. (2002) study the impact of innovations on the skilled-biased technical change; and 

Bernard et al. (2008) show that the most productive firms are those with the largest ranges 

of products;

The rest of the paper is organized as follows. Section 2 describes the data and 

empirically motivates the article. In Section 3, we present the empirical results. Section 4 

concludes.  
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2. Empirical motivation

2.1. The data and the main variables

The data set that we use comes from a survey of innovating Spanish firms (Panel de 

Innovación Tecnológica, PITEC). It is a panel database constructed from two ongoing 

statistics: the Technological innovation survey, and the Statistics about R&D activities, 

carried out in a coordinated way since 2002 by the Spanish National Institute of Statistics4. 

In the survey, each company provides information on some of its economic data, such as 

sales or number of employees. The firm also answers several questions about its innovating 

activities. Although 2003 is the first year of the panel, in this paper, we only use the years 

2004 and 2005 for reasons of comparability5. In order to avoid endogeneity problems, some 

variables specified in next sections are included with a one-period lag. The empirical 

analysis is conducted for the year 2005, for which we have information from 7,583

innovating firms, that is, firms that perform R&D internally and/or buy R&D services from 

other companies or institutions. However, the number of observations with available 

information for all the variables in our model is 3,155.  

In the survey the company reports whether it belongs to a private business group 

with at least 50% of foreign capital participation, and also whether it is a subsidiary. In this 

                                                
4 The database is constructed 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). 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. The questions we quote bellow are the 
English version from the CIS questionnaire. These questions are the exact equivalent of the Spanish 
questionnaire. 
5 Initially, the panel was assembled with two samples of firms surveyed on the basis of a census: firms with 
200 or more employees and firms with internal R&D expenditures in 2003. In 2004, the panel was enlarged 
with two new sets of firms employing fewer than 200 employees: firms with external R&D expenditure but 
without internal R&D expenditure, and non-innovative firms. The data after 2005 are not available yet.
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case, we consider that the company is a multinational subsidiary. We define the variable

labor productivity as the firm’s sales over the number of employees. This is one of the main 

variables in our analysis. In addition, each firm indicates its external R&D expenditures, 

that is, its purchases of R&D services defined in the survey as6:

“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 which part of these external R&D expenditures is made from 

companies that belong to the same business group. This variable is our measure of 

purchases of R&D services to the group. 

We construct a variable that quantifies the value of the information for the company. 

In the survey, the companies are asked:

“During the three years 2003 to 2005, how important were the following sources of 

information for facilitating your innovation activities? Internal, suppliers, competitors, 

clients, institutional”.

For each of the sources, companies can answer that the importance of the source was high, 

intermediate or low, or that the source was not used. We assign a number that varies from 

zero (not used) to three (high importance) for each answer. Then, we calculate the average 

importance for each of the source of information. Those are our variables internal, 

suppliers, competitors, clients, and institutional sources of information respectively.

                                                
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)”.
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We also have information of a firm’s innovation. We construct three variables. First, 

the dummy variable process innovations takes the value 1 if the enterprise reports having 

introduced new or significantly improved production processes during 2003-2005. Second, 

the dummy variable product innovations takes the value 1 if the enterprise reports having 

introduced new or significantly improved products during 2003-2005 (new to the market or 

only new to the firm). Third, the dummy variable organizational innovations takes the 

value 1 if the enterprise reports:

“During the three years 2003 to 2005, the firm has introduced new or significantly 

modified management methods, or structures in the company in order to improve the use of 

the firm knowledge, the quality of the services, or the efficiency of the labor force”. The 

definition of the rest of the variables is specified in the following sections and in the 

Appendix.  

2.2. Descriptive analysis

To motivate our focus in the paper, we first present some salient patterns from our 

database. Figure 1 shows that multinational subsidiaries buy approximately 29% more 

R&D services from other companies of their business group than national subsidiaries, and 

at least 4 times more than other type of companies. Table 1 reports some firms’ 

characteristics that affect the probability to buy R&D services from other companies of the 

group. Column (i) shows for all companies with group that subsidiaries are 7 percentage 

points more likely to buy technology from firms of their group than other type of 

companies. Column (ii) reports a striking figure. Subsidiaries from foreign multinationals 

are 32 percentage points more likely to buy from other companies of their group than other 

type of companies that are part of foreign multinationals. This feature suggests that the 
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direction of the technology flows is from the multinational towards the foreign subsidiary. 

This observation is in line with the results of Fors (1997) for Swedish firms. This author 

shows that R&D is transferred from home to foreign plants, and that most of the knowledge 

generated by Swedish multinational plants remains in Sweden.  

INSERT FIGURE 1

In both columns of Table 1, we observe that companies that invest large resources in 

internal R&D buy less technology within the group, and that the sales come from new 

products are an incentive to purchase R&D services to the group. Services companies tend 

to buy less technology from other companies in the group. Overall, the patterns in Table 1 

suggest that there is a transfer of technology from companies of the group towards foreign 

subsidiaries, that there is some substitution of internal R&D for purchases of technology 

within the group, and that companies that buy technology seem to be more market or 

customer focused than other type of firms, as suggested by the relevance of the variable 

new product sales in the estimations.

INSERT TABLE 1

3. Empirical framework and econometric results

Our main goal consists of analyzing the impact of technology transferred by 

multinational to their foreign affiliates. In order to do that, we follow two steps. First of all we 

evaluate whether multinational subsidiaries are more innovative than other type of firms. 

Specifically, we measure the influence of purchases of R&D services to companies that 

belong to the same business group by multinational subsidiaries on innovation. We tackle this 
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issue by estimating a knowledge production function. Second, we determine the effect of the 

innovations on labor productivity for different type of companies. We distinguish between (a) 

multinational subsidiaries with purchases of R&D services from the group, (b) multinational 

subsidiaries without these acquisitions, (c) the rest of the firms. We compare the estimated 

coefficients to determine whether the productivity of the innovations differs between 

multinational subsidiaries, and other companies. We analyze the importance of acquisition of 

R&D services as a factor that enhances innovation productivity. Furthermore, we want to 

establish which type of innovation is the most relevant for multinational subsidiaries.

3.1. Innovation generation by subsidiaries

As we have just exposed, first, we estimate a knowledge production function. We want 

to quantify the impact of being a multinational subsidiary on the generation of knowledge 

controlling by some economic variables. The knowledge ik production function takes the 

form,

i i i i ik s r x u      , (1)

where is  is a dummy variable that takes the value 1 if the ith company is a subsidiary of a 

foreign multinational operating in Spain. We call this variable multinational subsidiary. The 

variable ir is the innovation effort, and ix  is a vector that captures some economic variables 

that influence a firm’s production of knowledge. We consider that effort is a public good 

within the firm, so it can be used to produce several outputs without depletion. Therefore, we 

model ik  as a vector of innovative outputs. We use three proxies for the variable knowledge 

outcome: process, product, and organizational innovations, which are measured as dummy 
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variables indicating whether the firm has introduced at least one product, process or 

organizational innovation, respectively. 

We measure the firms’ innovative effort ir  by two proxies: First, we consider the 

lagged value of innovation expenditures per employee (in logarithms). In this way, we partly 

control by the possible endogeneity problem; second, we include the ratio of R&D 

employment over total employment. 

The vector ix  contains some economic variables that influence a firm’s innovations. 

We include the variable physical investment per employee, in order to allow for 

complementarities between process innovation and investment in capital that embodies new 

process technologies. We do not find evidence of such complementarities in the case of 

product or organizational innovation. We add indicators of whether the firm exported in 2004 

and had some co-operative arrangements on innovation activities during the period 2002-

2004. We denote these variables by exporter and cooperation, respectively. Again these two 

variables refer to the previous period to avoid simultaneity problems. In the survey, the firms 

report the factors that hamper their innovations. We construct four variables that measure 

whether the firm finds lack of finance, lack of personnel, lack of information or no need for 

innovation as important obstacles to innovate. We also include a measure of formal protection

of intellectual property as an indicator of the appropriability conditions faced by the firm along 

with a group of demand pull indicators - whether environmental, health, and safety or other 

regulatory standards are an important reason to innovate.  As it is well-known in the literature 

(Spence 1984), the capacity to capture the innovation returns increases firms’ incentives to 
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innovate. Consequently, we expect firms to be more successful in product innovation activities 

if they find important the information coming from customers or competitors and in process 

innovation activities if they use as information source their suppliers or competitors. In the 

case of organizational innovations, in addition to information coming from competitors and 

customers, we believe that information from internal sources within the enterprise or the 

enterprise group also favour the success of this type of innovation.

Finally, we include a set of geographical, size and high and mid-high technology

industry dummies. The reason for including specific geographical regions in the specification 

is to capture the impact of agglomeration effects to induce spillovers. The detailed 

construction and the sample means of all variables can be found in the Appendix.

INSERT TABLE 2

In Table 2, we report the estimation of the knowledge production equation (1) as 

three separate probit equations for the process, product and organizational innovation 

indicators, by maximum likelihood in STATA. We show the estimation of product 

innovation in column (i), of process innovation in column (ii), and of organizational 

innovations in column (iii). Our results show that the variables R&D expenditures and 

formal protection influence positively product and organizational innovation, but do not 

affect process innovation. Being an exporter increase product innovation but it has no effect 

on the other two types of innovations. Regulation and standards, and cooperation affect 

positively innovation. With respect to the sources of information, suppliers are important 
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for process innovation, and clients for product and organizational innovation. This result is 

related to Iwasa and Odagiri (2004), and Belderbos (2003) who show that in high 

technological industries Japanese multinationals decide the location of their subsidiaries to 

gain access to overseas technology. In contrast to Crespi et al. (2008), our results suggest 

that companies do not get much information from competitors that latter become 

innovations. Finally, in all the cases, the dummy being a multinational subsidiary is not 

significantly different from zero. This result suggests that subsidiaries are not more 

innovative than local companies.

3.2. Productivity of subsidiaries

We turn now to the productivity analysis. We assume that firms produce output 

using constant returns to scale Cobb-Douglas technology with labour, capital and 

knowledge inputs so that,

1 2   i i i iy z k v , (2)

where output iy  is productivity; iz  refers to classical inputs; and ik  are the knowledge 

inputs: product, process, and organizational innovations. As we have explained previously, 

in this analysis, productivity is measured as labour productivity (sales per employee, in 

logarithms). Since we do not observe physical capital in the data, iz  is proxied by 

investments in physical capital. In our application we also include additional controls. 

In Tables 3 and 3bis, we report the estimation of equation (2). In order to get a first 

approximation of the determinants of labor productivity, we estimate the model without the 

variables knowledge inputs, and including the dummy being a multinational subsidiary. 
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The results are presented in column (1). We find that being a multinational subsidiary

increases labor productivity significantly. The second column of Table 3 exhibits the 

influence of acquisitions of R&D services to the group by multinational subsidiaries. 

Technological purchases increase a foreign subsidiary’s labor productivity by 

approximately 2 percentage points. Finally in Table 3bis, we report the impact of product, 

process, and organizational innovation on labor productivity. In these estimations, we 

control by the potential endogeneity ik  using the predicted values estimated in Table 2, 

from the of knowledge production equation (1). The estimated coefficients in columns (3), 

(4), and (5) show that product, and process innovations yield a significant effect in labor 

productivity. By contrast, organizational innovations seem not to  influence labor 

productivity.

INSERT TABLE 3 AND 3bis

The previous estimations have the limitation that we cannot distinguish whether the 

impacts of innovations differ between multinational subsidiaries and other type of firms, 

and also whether there are unobserved factors associated with purchases of R&D services 

from the group by multinational subsidiaries. We address this issue by comparing the

impact of product, process, and organizational innovations on labor productivity for three 

types of companies: foreign subsidiaries with acquisitions of technological services from 

companies of the same group, foreign subsidiaries without these purchases, and the rest of 

the companies. We present the results in Table 4. First we find that the impact of product,

and process innovations on labor productivity is approximately three times higher for 
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foreign subsidiaries than for other companies. We show that the productivity of 

organizational innovations to transfer knowledge and to integrate different teams and 

departments within the company is very important for multinational subsidiaries. By 

contrast, organizational innovations are not productive for other type of companies. 

Second, we show that the productivity of the innovations is slightly higher for subsidiaries 

with acquisitions of technological services than for foreign subsidiaries without these 

purchases. 

INSERT TABLE 4

6. Conclusions 

We analyze the impact of technology transferred by multinational to their foreign 

affiliates using data of innovative Spanish firms for the years 2004-2005. Our results show 

that multinational subsidiaries are more productive, although no more innovative than other 

type of firms. Part of the multinational subsidiaries’ productivity advantage is because they 

buy R&D services to other companies that belong to their business group. However, a large 

part of the productivity advantage is due to other non-pecuniary technological flows. The 

productivity of organizational innovations is the main difference between multinational 

subsidiaries and other type of firms. These findings suggest that multinationals transfer 

traditional innovations but also a business strategy based on a productive organization of 

work. 
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Appendix: Definitions and means of variables

Basic research (t-1): Dummy variable that takes the value one if the enterprise allocated more 
than 50% of internal R&D expenditures to basic research in 2004.

Cooperation (t-1): Dummy variable that takes the value one if the enterprise had some co-
operative arrangements on innovation during the period 2002-2004.

Demand Pull:
Environmental, health and safety aspects: Share of firms for which improved 
environmental or health and safety aspects were of high/medium importance for 
innovation during 2003-2005 at the 2-digit industry level, respectively [reference: no 
importance].
Regulation and standards: Share of firms for which regulation or standards were of 
high/medium importance for innovation during 2003-2005 at the 2-digit industry level, 
respectively [reference: no importance]. 

Exporter (t-1): Dummy variable that takes the value one if the enterprise exported in year 
2004.

External R&D expenditures (t-1): In the database, the companies are asked about the 
expenditures in year 2004 corresponding to “acquisitions of R&D services outside the firm 
through contracts, informal agreements…”. (This variable is included in logarithms).

Formal protection: Dummy variable which takes the value 1 if the enterprise used design 
pattern, trademarks or copyright to protect inventions or innovations during 2003-2005. 

High and mid-high technology sectors: Set of industry dummies according to the firm’s main 
business activity during the period 2003-2005 in the case of high and mid-high technology 
sectors (NACE2 codes 24, 29, 30, 31, 32, 33, 34, 35,64, 72, 73). See Table A.1.

Internal R&D expenditures: In the database, the companies are asked about the expenditures 
in 2005 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”.  

Internal R&D expenditures (t-1): In the database, the companies are asked about the 
expenditures in 2004 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”.  

Labour productivity: Sales per employee in 2005 (in logarithms).

Multinational subsidiary: Dummy variable which takes the value 1 if the enterprise is a 
subsidiary of a private firm with at least 50% of foreign capital participation in 2005. 

Non-subsidiary: Dummy variable that takes the value one if the enterprise is not a subsidiary 
of a multinational private firm.
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Obstacles to innovation
Lack of finance: Average of scores of importance of cost obstacles for innovation by 
the firm in 2005 (no suitable internal or external financing available, high costs of 
innovation). Number between 0 (unimportant) and 3 (crucial).
Lack of personnel: Score of importance of lack of qualified personnel for innovation 
as an obstacle to innovation by the firm in 2005. Number between 0 (unimportant) and 
3 (crucial).
Lack of information: Average of scores of importance of lack of information for 
innovation as an obstacle to innovation by the firm in 2005 (lack of information on 
technology, lack of market information). Number between 0 (unimportant) and 3 
(crucial).
No need for innovation: Average of scores of importance of no need for innovation as 
an obstacle to innovation by the firm in 2005 (little interest for innovations by 
customers, no need for innovation because of earlier innovations). Number between 0 
(unimportant) and 3 (crucial).

Other innovation expenditures (t-1): In the database, the companies are asked about the 
expenditures in year 2004 corresponding to the acquisition of machinery, hardware and 
software for the production of new products/processes, the purchase of other external 
knowledge for innovation (licenses of patents…), personnel instruction, introduction of 
innovations in market and design.

Patent: Dummy variable that takes the value one if the firm applied for patents during the 
period 2003-2005.

Purchases of R&D services to the group: External R&D expenditure from companies that 
belong to the same business group.

Physical investment intensity: Gross investments in tangible goods in 2005, per employee (in 
logarithms).

Region (geographical spillover effects):
Basque Country: Dummy variable that takes the value one if the firm is located in the 
Basque Country.
Catalonia: Dummy variable that takes the value one if the firm is located in Catalonia.
Madrid: Dummy variable that takes the value one if the firm is located in Madrid.

R&D employment: Number of R&D employees over total employment in 2005.

Innovations: 
Organizational innovation: Dummy variable which takes the value 1 if the enterprise 
reports having introduced “new or significantly modified management methods, or 
structures in the company in order to improve the use of the firm knowledge, the quality 
of the services, or the efficiency of the labor force” during 2003-2005.
Process innovation: Dummy variable which takes the value 1 if the enterprise reports 
having introduced new or significantly improved production processes during 2003-
2005.
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Product innovation: Dummy variable which takes the value 1 if the enterprise reports 
having introduced new or significantly improved products during 2003-2005 (new to 
the market or only new to the firm).

Innovation effort (t-1): Innovation expenditures in year 2004, per employee (in logarithms).

Innovation expenditures (t-1): Internal and external R&D expenditures plus other innovation 
expenditures in 2004.

Sales with new products (t-1): Share of turnover in 2004 due to new or significantly improved 
products introduced during 2002-2004.

Services: Dummy variable that takes the value one if the firm belongs to the services sectors 
(NACE2 codes 50-93).

Size: Number of employees in year 2005 (in logarithms).

Size dummies: Set of size dummy variables according to the firm’s number of employees in 
2005. Categories are 20-49, 50-199, 200-499, >500 employees.

Sources of information:
Internal: Dummy variable which takes the value 1 if information from internal sources 
within the enterprise or the enterprise group were of high importance during 2003-2005.
Institutional: Dummy variable that takes the value 1 if information from universities or 
other higher education or research institutes were of high importance during 2003-2005.
Competitors: Dummy variable which takes the value 1 if information from competitors 
and other enterprises from the same industry were of high importance during 2003-
2005.
Customers: Dummy variable which takes the value 1 if information from costumers or 
clients were of high importance during 2003-2005.
Suppliers: Dummy variable which takes the value 1 if information from suppliers were 
of high importance during 2003-2005.

Subsidiary with R&D purchases to the group: Dummy variable that takes the value one if 
the enterprise is a subsidiary of a multinational private firm and has positive purchases of R&D 
services to the enterprise group in 2005.

Subsidiary without R&D purchases to the group: Dummy variable that takes the value one 
if the enterprise is a subsidiary of a multinational private firm and has zero purchases of R&D 
services to the enterprise group in 2005.
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Table A1
Classification of high and mid-high technology sectors

NACE-Rev.1 Sectors 
High and mid-high technology manufacturing sectors

24 Chemicals and chemical products
29 Machinery and equipment n.e.c.
30 Office machinery and computers
31 Electrical machinery and apparatus n.e.c.
32 Radio, television and communication equipment… 
33 Medical, precision and optical instruments…
34 Motor vehicles, trailers and semi-trailers
35 Other transport equipment

High technology services
64 Post and telecommunications
72 Computer and related activities
73 Research and development
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Table A2:Means of variables
Wide sample Sample of Table 3bis

All firms
Multinational

subsidiary
Non-

subsidiary All firms
Multinational

subsidiary
Non-

subsidiary
Labour productivity (in logs.) 11.670 12.371 11.612 11.834 12.407 11.761
Multinational subsidiary 0.076 1.000 0.000 0.114 1.000 0.000
Non-subsidiary 0.924 0.000 1.000 0.886 0.000 1.000
Belongs to a group 0.055 0.216 0.042 0.070 0.205 0.053
Innovations
   Product innovation 0.716 0.756 0.713 0.780 0.795 0.778
   Process innovation 0.661 0.744 0.654 0.717 0.751 0.713
   Organizational innovation 0.589 0.594 0.589 0.622 0.596 0.625
With purchases of R&D services to the group 0.055 0.216 0.042 0.070 0.205 0.053
With purchases of R&D services to the group (t-1) 0.036 0.157 0.027 0.063 0.172 0.049
Purchases of R&D services to the group (in logs.) 3.996 17.011 2.930 4.705 14.783 3.403
Purchases of R&D services to the group (t-1) (in logs.) 5.034 15.873 3.669 4.237 12.499 3.169
Physical investment intensity (in logs.) 8.294 8.509 8.275 8.244 8.522 8.208
Internal R&D expenditures (in logs.) 11.291 11.925 11.239 12.446 13.296 12.337
Internal R&D expenditures (t-1) (in logs.) 10.525 11.122 10.450 11.661 12.668 11.530
Sales with new product (t-1) 24.021 21.072 24.393 25.035 22.657 25.342
Basic research (t-1) 0.049 0.054 0.048 0.092 0.078 0.094
Innovation effort (in logs.) 8.369 8.021 8.397 8.427 8.209 8.455
Innovation effort (t-1) (in logs.) 7.650 7.490 7.670 8.027 7.876 8.047
R&D employment 0.231 0.093 0.242 0.195 0.086 0.209
Exporter 0.575 0.834 0.554 0.711 0.859 0.692
Exporter (t-1) 0.373 0.685 0.347 0.726 0.884 0.705
Patent 0.173 0.188 0.172 0.215 0.238 0.212
Cooperation 0.389 0.476 0.382 0.467 0.493 0.464
Cooperation (t-1) 0.451 0.493 0.446 0.465 0.507 0.460
Obstacles to innovation
   Lack of finance 1.801 1.470 1.829 1.795 1.519 1.831
   Lack of personnel 1.332 1.157 1.347 1.324 1.139 1.348
   Lack of information 1.280 1.108 1.294 1.277 1.086 1.301
   No need of innovation 0.558 0.568 0.557 0.506 0.535 0.502
Demand pull 
   Environmental, health and safety aspects 0.199 0.250 0.194 0.224 0.270 0.218
   Regulation and standards 0.235 0.280 0.231 0.260 0.298 0.255
Formal protection 0.375 0.328 0.379 0.423 0.368 0.429
Sources of information
  Competitors 0.131 0.118 0.132 0.143 0.105 0.148
  Customers 0.292 0.287 0.293 0.332 0.310 0.334
  Internal 0.623 0.686 0.618 0.672 0.704 0.668
  Institutional 0.177 0.124 0.181 0.197 0.139 0.205
  Suppliers 0.209 0.192 0.210 0.216 0.183 0.220
Regions
  Basque country 0.134 0.099 0.137 0.143 0.108 0.147
  Catalonia 0.257 0.301 0.253 0.276 0.327 0.270
  Madrid 0.143 0.218 0.137 0.155 0.224 0.146
Size 3.837 5.368 3.711 4.444 5.588 4.296
Number of observations 3,155 361 2,794
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Figure 1 

Firms in the sample with purchases of R&D services 
from companies that belong to the same business group.
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Table 1

Probability of buying R&D services 
from companies that belong to the same business group

(1)
All companies with group

(2)
Multinationals

dy/dx Std. E. Coefficient Std. E.

Multinational subsidiary 0.072 * 0.040 0.322 ** 0.095
Internal R&D expenditures (t-1) -0.012 ** 0.004 -0.018 * 0.007
Cooperation (t-1) 0.057 0.041 0.045 0.078
Patents (t-1) -0.031 0.044 -0.085 0.085
Basic research (t-1) -0.137 * 0.075 -0.055 0.144
Sales from new products (t-1) 0.001 ** 0.0006 0.002 * 0.001
Sources of information
     Internal 0.095 ** 0.040 0.078 0.079
     Institutional -0.039 0.051 -0.045 0.107
Lack of information -0.025 0.027 -0.062 0.053
Services -0.137 ** 0.043 -0.261 ** 0.093
Pseudo R2 0.04 0.10
Log likelihood: -454.6 -131.9
Number of observations 691 212

Note: Std. E.: Estimated standard error. All regressions include the constant. Marginal effects 
(dy/dx) from a probit model are reported at sample means for the probability of buying R&D 
services to the group. * Significant at 10%, ** significant at 5%, *** significant at 1%. 
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Table 2
Innovation equations

Product innovation Process innovation Organizational innovation

dy/dx Std. E. dy/dx Std. E dy/dx Std. E.

Multinational subsidiary 0.015 0.023 -0.008 0.028 -0.028 0.029
Innovation effort (t-1) 0.012 *** 0.004 -0.0001 0.005 0.014 *** 0.005
R&D employment 0.066 * 0.036 -0.155 *** 0.045 -0.052 0.042
Physical investment intensity 0.016 *** 0.005
Exporter (t-1) 0.041 ** 0.017 0.016 0.020 -0.008 0.020
Cooperation (t-1) 0.055 *** 0.014 0.067 *** 0.017 0.073 *** 0.017
Formal protection 0.141 *** 0.013 0.018 0.017 0.100 *** 0.017
Obstacles to innovation
  Lack of finance -0.005 0.009 0.006 0.011 0.005 0.010
  Lack of personnel 0.012 0.016 0.032 * 0.018 0.002 0.019
  Lack of information 0.005 0.020 -0.025 0.022 0.041 * 0.023
  No need for innovation -0.041 *** 0.010 -0.020 * 0.012 -0.026 ** 0.012
Demand pull
  Environmental, health and safety aspects -0.584 *** 0.203 -0.266 0.267 -0.846 *** 0.255
  Regulation and standards 0.744 *** 0.219 0.518 * 0.280 0.726 *** 0.278
Sources of information
  Suppliers 0.063 *** 0.019
  Competitors 0.008 0.022 0.016 0.023 0.041 0.025
  Customers 0.091 *** 0.014 0.054 *** 0.019
  Internal 0.061 *** 0.018
Regional spillovers  
  Basque Country -0.052 ** 0.023 -0.044 * 0.026 -0.018 0.026
  Catalonia 0.013 0.017 0.005 0.020 -0.005 0.020
  Madrid -0.034 0.022 -0.038 0.026 -0.015 0.026
W_high-tech sectors 0.001 0.014 0.174
W_size 0.410 0.024 0.000
Log likelihood: -1,766.49 -1,794.106 -2,335.011
Number of observations 3,648 3,155 3,648

Note: Std. E.: Estimated standard error. Marginal effects (dy/dx) from a probit model are reported at sample means. All regressions include size dummies 
and dummies for high and mid-high technology sectors. Corresponding marginal effects are not shown, but W_size and W_high-tech report the p-value of 
a test of the joint significance of the defined variables. * Significant at 10%, ** significant at 5%, *** significant at 1%.
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Table 3

Labor productivity equation

(1) (2) 
Coefficient Std. E. Coefficient Std. E.

Multinational subsidiary 0.341 *** 0.038
R&D purchases to the group by multinational subsidiary 0.020 *** 0.006
Exporter (t-1) 0.215 *** 0.025 0.295 *** 0.036
Physical investment intensity 0.127 *** 0.009 0.140 *** 0.009
Size 0.405 *** 0.045 0.286 *** 0.052
Size squared -0.033 *** 0.005 -0.020 *** 0.005
Regional spillovers
     Basque Country 0.113 *** 0.038 0.149 *** 0.041
     Catalonia 0.170 *** 0.028 0.134 *** 0.031
     Madrid 0.183 *** 0.041 0.196 *** 0.045
R-squared 0.23 0.30
W_high-tech 0.0000 0.0000
Number of observations 6,236 3,490

Note: Std. E.: Estimated standard error. Numbers reported are coefficients from a OLS regression. All 
regressions include dummies for high and mid-high technology sectors. Corresponding coefficients are not 
shown, but W_high-tech reports the p-value of a test of the joint significance of the defined variables. * 
Significant at 10%, ** significant at 5%, *** significant at 1%.
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Table 3bis

Labor productivity equation

(3) (4) (5)

Coefficient Std. E. Coefficient Std. E Coefficient Std. E.

Product innovation 0.082 ** 0.034
Process innovation 0.270 *** 0.083
Organizational innovation 0.050 0.050
Exporter (t-1) 0.275 *** 0.038 0.281 *** 0.038 0.293 *** 0.038
Physical investment intensity 0.133 *** 0.010 0.121 *** 0.011 0.135 *** 0.010
Size 0.278 *** 0.055 0.240 *** 0.055 0.277 *** 0.055
Size squared -0.018 *** 0.006 -0.017 *** 0.006 -0.018 *** 0.006
Regional spillovers
     Basque Country 0.176 *** 0.041 0.202 *** 0.042 0.167 *** 0.040
     Catalonia 0.150 *** 0.032 0.153 *** 0.032 0.154 *** 0.032
     Madrid 0.226 *** 0.046 0.255 *** 0.047 0.217 *** 0.046
R-squared 0.32 0.32 0.32
W_high-tech 0.0000 0.0000 0.0000
Number of observations 3,155 3,155 3,155

Note: Std. E.: Estimated standard error. Numbers reported are coefficients from an IV regression. All 
regressions include dummies for high and mid-high technology sectors. Corresponding coefficients are not 
shown, but W_high-tech reports the p-value of a test of the joint significance of the defined variables. * 
Significant at 10%, ** significant at 5%, *** significant at 1%.
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Table 4

Labor productivity equation

(6) (7) (8)

Coefficient Std. E. Coefficient Std. E. Coefficient Std. E.

Product innovation: 
   subsidiary with R&D purchases to the group 0.308 *** 0.096
   subsidiary without R&D purchases to the group 0.292 *** 0.053
   Non-subsidiary 0.059 * 0.034
Process innovation:
   subsidiary with R&D purchases to the group 0.681 *** 0.144
   subsidiary without R&D purchases to the group 0.605 *** 0.100
   Non-subsidiary 0.260 *** 0.082
Organizational innovation:
   subsidiary with R&D purchases to the group 0.591 ** 0.234
   subsidiary without R&D purchases to the group 0.529 *** 0.122
   Non-subsidiary 0.011 0.050
Exporter (t-1) 0.268 *** 0.038 0.271 *** 0.037 0.287 *** 0.037
Physical investment intensity 0.132 *** 0.010 0.119 *** 0.011 0.134 *** 0.010
Size 0.270 *** 0.054 0.232 *** 0.054 0.279 *** 0.055
Size squared -0.019 *** 0.006 -0.018 *** 0.006 -0.019 *** 0.006
Regional spillovers
     Basque Country 0.177 *** 0.040 0.203 *** 0.041 0.169 *** 0.040
     Catalonia 0.146 *** 0.032 0.147 *** 0.032 0.147 *** 0.032
     Madrid 0.214 *** 0.046 0.247 *** 0.047 0.207 *** 0.046
R-squared 0.33 0.33 0.33
W_high-tech 0.0000 0.0000 0.0000
Number of observations 3,155 3,155 3,155

Note: Std. E.: Estimated standard error. Numbers reported are coefficients from an IV regression. All regressions include dummies for high and mid-high 
technology sectors. Corresponding coefficients are not shown, but W_high-tech reports the p-value of a test of the joint significance of the defined 
variables. * Significant at 10%, ** significant at 5%, *** significant at 1%.


