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Abstract 
This paper investigates spillovers from multinationals to local firms, using 
information from two Norweigan innovation surveys. Most empirical studies of 
such spillovers focus on how R&D expenditures in multinationals affect the 
productivity of local firms, measured in terms of TFP or labour productivity. 
Since R&D expenditures is an input measure and TFP-growth may be affected by 
a series of other factors that are hard to identify, we claim that knowledge 
spillovers are mapped better by looking at innovation activities, which more 
correctly maps the output of R&D. To map these spillovers, we link enterprises 
responses from the 1997 and 2001 innovation surveys. Norway is one of very few 
countries where the innovation survey is compulsory, providing us with an 
impressively high response rate and several thousand innovators. We then develop 
a model that allows us to explore whether foreign subsidiaries are more or less 
likely to transfer technology to the local economy, correcting for firm size, 
industry, absorptive capacity, and other aspects of the innovative behaviour of 
enterprises. Using a probit model, we find that international cooperative 
agreements are important for the Norwegian economy, but that foreign ownership 
does not facilitate knowledge spillovers to the local economy. 
 
In this paper we ask whether spillovers form multinationals come more easy than 
spillovers from other local firms, and whether such spillovers depend on industrial 
closeness, geographical proximity and R&D cooperation agreements. Finally, we 
test whether efforts of multinationals to dampen the leakage of knowledge and 
innovations has any real effect on spillovers to local firms. 
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1.  Introduction 

 Multinational firms play an important role in the creation, transfer and absorption of new 
knowledge. While it is not clear how important this role is, it is clear that much of this 
knowledge comes from innovative activities that have only an indirect link to R&D. Much of 
the knowledge is obtained from external sources, which may include cooperative agreements 
with other enterprises or organizations, both at home or abroad (Nelson, 1962; Richardson, 
1972; and Lundvall 1988). While the choice of partner depends on types of complementary 
resources firms seek to access and the knowledge available partners possess (Penrose 1959, 
Miotti and Sachwald 2003), the incidence of these arrangements illustrates the diversity of 
channels that are used to exploit technological opportunities (Baldwin and Hanel, 2003). This 
diversity is essential for the innovation process and ultimately for economic growth (Nelson 
and Winter, 1982).  

 Despite the large body of literature on the importance of technology transfer from parent 
firms to foreign-owned subsidiaries and knowledge spillovers to the local economy, there has 
been relatively little discussion on technology flows through cooperative agreements involved 
in these relationships. Görg and Greenaway (2002) summarize a wide range of studies that 
use firm-level financial data and regress total factor productivity on penetration of foreign-
owned firms in the industry. These studies typically find little evidence of technology 
spillovers due to foreign ownership. These results may be caputuring the suggestion of 
Dunning (1988) and Caves (1996) that multinational corporations tend to limit spillovers of 
their knowledge base to non-affiliated firms to protect its ownership advantages. As they aim 
to exploit their superior knowledge base through direct investment abroad, they channel 
knowledge from the parent to the local subsidiary, but protect it from spilling over to the host 
economy. The problem may be that the production function approach has little to say about 
specific mechanisms through which the knowledge spillovers proceed and about conditions 
supportive to the process.  

There is also a large theoretical literature on the importance of R&D cooperation in 
generating innovative activities and knowledge spillovers (see De Bondt, 1996). Yet, there are 
few empirical studies that explore this relationship. Arora and Gambardella (1994) focus on 
R&D cooperation in the US biotechnology industry; Colombo (1995) shows that 
collaboration was important among multinational firms in the ICT industry; Veugelers  (1997) 
found that the absorptive capacities of Flemish firms were important for successful 
cooperation; Tether (2002) found that the extent of collaboration in the UK depends on the 
type of partner and the technological level of innovations; Miotti and Sachwald (2003) had 
similar results for France, Becker and Dietz (2004) provide evidence that R&D cooperation 
and internal R&D activities are complementary in German manufacturing firms; and Negassi 
(2004) also found that R&D cooperation is complementary to internal R&D activity in 
France, but observed that it is not complementary to the extent of knowledge spillovers in the 
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economy. But the literature on mechanisms of international technology transfer through 
foreign ownership remains small and limited to the analysis of Cassiman and Veugelers 
(2002) and Veugelers and Cassiman (2004). Using firm-level data from the innovation survey 
in Belgium as an example, these papers show that it is possible to measure knowledge 
spillovers directly instead of using more indirect measures as those used by the production 
function approach. 

This paper focuses on the role that foreign affiliates in Norway play in the transfer and 
absorption of new knowledge, especially through through R&D cooperation. We test whether 
foreign-owned firms are more likely to engage in R&D cooperation locally, after controlling 
for various complementary factors such as size, technological opportunities, internal R&D 
activity, access to internal and external sources of information, appropriability conditions and 
access to non-affiliated cooperation partners abroad. To capture these knowledge flows we 
use large sample of manufacturing firms from the second and third European Community 
Innovation Survey carried out in Norway in 1997 and 2001.  

We develop a model that resembles Veugelers and Cassiman (2004) but deviates from it 
in several important ways. First, the questionnaire used for the second and third Community 
Innovation Surveys do not include explicit questions about international technology transfer. 
In particular, the first questionnaire included more detailed questions on the forms transfer of 
technology to other firms both inside and outside the enterprise group and to other countries. 
This includes licensing, R&D contracting, and labour mobility. The later two questionnaires 
focus more on cooperative agreements for innovation, which are much broader means of 
inter-firm knowledge flows, but include a wide variety of cooperative arrangements including 
suppliers, customers, competitors, universities and government. As a consequence, Veugelers 
and Cassiman (2004) focused primarily on arms-length transfer of technology through market 
transactions such as licensing or R&D contracting. In our analysis we distinguish between 
cooperative agreements that involve the foreign parent and its Norwegian subsidiary and 
those that involve the foreign-owned subsidiary and various partners outside of the firm’s 
global group. In reality, technology transfer that includes the link between foreign parent and 
local subsidiary is highly related to the variable on foreign ownership, which can cause 
problems since foreign ownership is the key variable in the model. A large part of the 
international technology transfer can occur between the parent and subsidiary. The measure of 
global cooperation allows us to separate this kind of technology transfer and filter out the 
interaction between foreign ownership and cooperation with the foreign headquarters in our 
estimates. 

Our econometric model also deviates from Veugelers and Cassiman (2004) in two 
important ways. First, we use information contained in two surveys carried out at the same 
firm. This allows us to look at leads and lags where cooperation is present. Second, while the 
focus of the analysis is on whether foreign subsidiaries are more or less likely to transfer 
technology to the local economy, we use a different structural form. Having two observations 
for the same question allows us to directly estimate the effect that foreign subsidiaries have on 
the Norwegian economy.   

 The paper is organized as follows. Section 2 describes the data used and the methodology 
underlying the Norwegian innovation survey and section 3 describes the econometric 
approach used in the analysis. The results are discussed in section 4 and some concluding 
remarks follow in the final section.  
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2.  The innovation survey data 

The empirical analyses in this paper are based on two mandatory innovation surveys sent 
to selected Norwegian firms in 1997 and 2001 by Statistics Norway. Firms were asked about 
their activities aimed at generating new product and process innovation in the three years 
prior to 1997 and 2001. The surveys were harmonized with the second and third Community 
Innovation Surveys organized by Eurostat and follows the methodology of the second edition 
of the OECD (1977) Oslo manual. As tables 1 shows, almost 4,000 manufacturing and 
service-oriented firms answered the questionnaire in 2001 and a similar number answered it 
in 1997. It was sent to all manufacturing firms and most service oriented firms with 10 or 
more employees and to a representative sample of enterprises with less than 10 employees in 
both manufacturing and service industries. More than 28 per cent of the respondents declared 
that they introduced a new product or process in 2001, which was well below the European 
average. Nevertheless, more than 41 per cent of firms engaged in innovative activities in 
2001, which is important for generating new knowledge and spillovers.  

Besides containing information on size, ownership, and industry, the survey data provides 
direct and firm-specific evidence on internal R&D activity as a measure of local technology 
(and absorptive) capability; innovation cooperation as a channel of technology transfer within 
and across national borders; importance of external information sources for innovation as a 
measure of an ability to take advantage of pool of relevant external knowledge; the use of 
methods to protect intramural innovations and finally importance of various obstacles that 
hinder innovation activity of the firms in question (see Appendix 1 for overview of the 
variables). Most importantly, the survey allowed us determine wither the enterprise was a 
mother company and the location of the company. Table 1 shows that almost 14 per cent of 
the firms are foreign owned in the 2001 survey (CIS 3) and almost 17 per cent are foreign 
owned in our sample that includes surveys from the same firm in 1997 and 2001. The higher 
value for the combined survey is because firms with less than ten employees are randomly 
sampled and may not have been sent a survey both times. Local-owned firms are on average 
almost half the size of foreign-owned firms.  

Table 1 show that nearly half of the firms in our sample were involved in some form of 
innovative activities in 2001 and twenty percent of them had at least one cooperative 
agreement for innovation. The table also indicates that there is a tendency for national firms to 
cooperate nationally and for foreign-owned firms to cooperate globally, but the differences 
are not very great. A key question in our analysis is whether there are differences between 
local and foreign-owned firms. The observed differences in the cooperation behaviour, 
however, could be influenced by differences in size or sectoral distribution of firms and other 
factors. To control for impact of these factors, we adopt the Heckman procedure to correct for 
the selection bias that may be present in the merged surveys. 
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Table 1: Overview of the sample 

 All firms National Foreign % Foreign 

Total firms in 2001 survey 3,899 3,365 534 13.7% 
Size 132 121 206 … 
Average internal R&D 5,003 4,146 10,402 … 
Percentage share of total firms     
  Innovation activities 41.5% 40.1% 50.6% 16.7% 
  Product and Process innovation 28.5% 27.7% 34.1% 16.4% 
  Strategic and organization change 59.0% 57.5% 68.9% 16.0% 
  Global cooperation 15.4% 13.9% 24.7% 22.0% 
  National cooperation 16.8% 16.3% 20.0% 16.3% 

Total firms in both 1997 and 2001 surveys 1,373 1,141 232 16.9% 
Size 213 198 288 … 
Average internal R&D 8,580 7,236 15,189 … 
Percentage share of total firms     
  Innovation activities 49.1% 47.2% 58.2% 20.0% 
  Innovation definition 1 35.8% 35.0% 40.1% 18.9% 
  Innovation definition 2 63.4% 61.7% 71.6% 19.1% 
  Global cooperation 20.3% 18.3% 30.2% 25.1% 
  National cooperation 21.0% 20.3% 24.6% 19.7% 
Note: the percentages in first three columns are based on percentage shares of the total number of firms in the 

ownership category and the percentages in the fourth column is based on the percentage share of foreign-
owned enterprises in all firms. 

Source: Own calculations based on firm data from innovation surveys carried out in 1997 and 2001 by Statistics 
Norway. 

3.  The econometric model 

The decision to innovate is at the core of the econometric model. Firms choose whether 
or not to carry out innovative activities such as internal R&D, acquisition of R&D, acquisition 
of advanced machinery, acquisition or external knowledge, training and other market oriented 
activities. Firms that do not spend money on innovative activities ordinarily do not innovate, 
but it may be possible since innovation is defined simply as the introduction of any new or 
significantly improved product (good or service) or process that is new to the enterprise. 
Strategic and organizational changes are not included in this definition and are more likely to 
be implemented without any innovation activity.  Firms that spend money on innovative 
activities may or may not be successful in any given time period. Figure 1 presents an 
innovation decision tree with data from the third Norwegian innovation survey. 

A probit model is ideal for capturing information from the Norwegian innovation survey 
since the questionnaire asks whether the enterprise enters into a certain kind of cooperative 
agreement. In our example, the decision to carry out own R&D activity or enter into a 
cooperative arrangement corresponds to Y=1. This gives the probability that Y=1 is chosen 
conditional on the explanatory variables. The probit model is defined as 

P(y=1|x) = F(xß), 
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Figure 1: The Norwegian innovation decision tree for 2001 
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where F  is the standard cumulative normal probability distribution and ß are unknown 
parameters. Since many firms do not try to innovate, they cannot be part of a cooperation 
agreement. This creates a sample selection problem (see Crepon, Duguet and Marisse, 1998). 
To correct for the sample selection bias we apply a two-stage Heckman probit model. This 
model deviates from the traditional two-stage Heckman model since it also applies a probit 
model on the second stage (see Van de Ven and Van Pragg, 1981). 

We estimate the Heckman selection model by capturing the probability of carrying out 
internal R&D activity:  

(1)  INNactivity t = ah + bhLN(size) t +  chFOREIGN t + dhINNactivityt-1 +  ehEDUshare t + 
fhINNshare t + ghINDdum t + eR&Dinternal t 

We measure size of the company by the variable SIZE, which is number of employees (in 
logs). The size variable appears as a natural logarithm because we expect non-linearity to be 
involved in these relations. We expect that the probability of engaging in innovative activity 
increases with the size of the firm. The binary variables FOREIGN takes the value of 1 for 
firms that indicate the mother company is located outside Norway and INNactivity takes the 
value of 1 for firms that indicated to be permanently engaged in intramural R&D. We also 
include two share variables, EDUshare, which captures the share of higher educated 
workforce in total workforce and INNshare is the share of firms in the three-digit NACE 
classification system that has reported innovative activity from 1999 to 2001. These variables 
are intended to pick up the influence of human capital and competition on innovative activity. 
By including only those firms that have reported innovative activity in INNshare, we intend to 
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capture the Schumpeterian notion of competition that firms compete within an industry on the 
basis of process innovation to reduce costs or product innovation to increase market share. 

The focal point of our analysis is cooperation as a means to obtain technology from 
abroad and the local economy. Innovation cooperation means active participation in joint 
R&D and other innovation projects with other organisations (either other enterprises or non-
commercial institutions). Our measure of technology transfer within the national economy is a 
binary variable “COOPnational” with the value 1 for firms that reported having a partner for 
innovation cooperation in the Czech Republic. And the measure of access to global 
technology is a binary variable “COOPglobal” with value 1 for firms that reported having a 
partner for innovation cooperation abroad. Eight different types of partners for innovation 
cooperation were identified in the questionnaire: (1) internal to the enterprise group; (2) 
upstream suppliers; (3) downstream customers; (4) competitors; (5) consultants; (6) R&D 
laboratories; (7) universities; and (8) public or non-profit research institutes. It is important to 
note that we exclude cooperation with a partner internal to the enterprise group as we want to 
focus on external transfer to the firm. The reason for ignoring the internal partner is to avoid 
interaction with the “FOREIGN” variable as the foreign-owned firms are part of a foreign 
group by definition. 

An important catalyst for external innovation cooperation is firm’s awareness on a pool 
of knowledge available outside of its borders. Equation (2) captures transfer of technology 
from abroad as a consequence of global cooperation: 

(2) COOPglobal t = ag + bgln(size) t + cgFOREIGN t +  dgln(R&Dint) t + egINNOVATEt-1 + 
fgINFOown t + ggINFOmarket  t + hgINFOgov  t + igPatent  t + jgCOOPglobal t-1 + 
kgExports t +  lhEDUshare t +  mgINDdum t + eCOOPglobal t 

Besides the size, foreign ownership and industry dummies, this equation includes the 
importance of external information sources for innovation, and internal R&D activity. As it is 
apparent from the descriptive overview, foreign ownership provides a key link to international 
cooperative agreements. Openness of a firm to external sources of technical knowledge is 
expected to serve as a catalyst of innovation cooperation. We also expect the internal R&D 
capability to be important in explaining the global cooperation activity. Following Cohen and 
Levinthal (1989; 1990), internal R&D activity is not carried out solely to create new 
technology in-house but also to enhance capability of a firm to absorb technology from 
outside (and abroad). Internal R&D capability allows firms to scan external pools of 
knowledge and integrate it into its own R&D efforts.  

Both innovation surveys provide information on perceived importance of external 
information sources for innovation from other firms (suppliers, customers and competitors) 
and scientific institutions (universities and R&D laboratories). We include three types of 
information that capture different sources. These are INFOown, which captures internal 
sources of information within the enterprise and enterprise group, INFOmarket, which 
capitures information from a variety of market sources such as suppliers, customers and 
competitors, and INFOgov, which captures universities, meetings, fairs and public research 
institutes. Firms were asked to rank the importance of this information on a scale from 1 to 4. 
We created a binary variable where 0 indicates the information is unimportant and 1 indicates 
the information is highly important.  
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Firms also use various methods for controlling the amount of information that spills over 
its boundaries. Ability to appropriate intramural inventions and innovations gives a firm better 
position to capitalize not only on its own innovative activity but also on innovation 
cooperation. The survey allows us to detect whether the firms applied for a new patent over 
the period or had valid patents at the end of 2001. To measure the appropriability conditions 
we use the binary variable Patent with the value 1 if the firm reported having at least one 
valid patent or patent application.  

Equation (3) is central to our analysis as it is our direct measure of technology transfer 
through foreign ownership to the local economy in terms of cooperative arrangements with 
national firms and organizations: 

(3) COOPnational t = an + bnln(size) t + cnFOREIGN t +  dnln(R&Dint) t + enINNOVATEt-1 + 
fnINFOown t + gnINFOmarket  t + hnINFOgov  t + inPatent  t + jnCOOPglobal t-1 + 
knCOOPglobal t + lhEDUshare t +  mnINDdum t + eCOOPnational t 

Besides the size, foreign ownership and industry dummies, the explanatory variables 
include the appropriability conditions as well as global innovation cooperation. The focus 
here is on whether foreign-owned firms are more or less likely to transfer technology through 
innovation cooperation to the local economy, after correcting for the other determining factors 
(also from the previous equations through inclusion of the residuals). Foreign-owned firms 
that cooperate in the host economy provide an opportunity for the local firms to obtain 
technology from abroad. Since this opportunity implies that the foreign-owned firms have 
easier access to technology abroad, we also examine role of the global cooperation for 
explaining the probability that a firm will engage in local cooperative agreement. It will allow 
us to decide whether any effect of the foreign ownership is due to easier access to 
international technological know-how for foreign-owned firms or rather due to the foreign 
ownership itself. Finally, protection of inventions through patenting can slow spillovers to the 
local economy, but it can also encourage firms to engage more actively in innovation 
cooperation.  

Foreign ownership is essential to every equation. Here it captures strategy of 
multinational corporations with regards to internationalization of their R&D activities. Le Bas 
and Sierra (2002) maintain that a negative coefficient of the ownership variable would 
suggest that the foreign-owned firms are restricted to using technology developed by their 
parent multinationals abroad, while positive sign would suggest that foreign investment 
contribute to developing R&D capabilities in the host country. Recent empirical evidence 
suggests increasing trend in foreign direct investment in R&D activities, but as Verspagen and 
Schoenmakers (2003) point out, such investment tends to be concentrated mainly between 
countries with already highly developed technological capabilities.  

 

5.  The Results 

The regression coefficients report the influence of the independent variables on the 
probability that the firm engages in innovative activity and cooperate globally or nationally. 
Since only the innovative firms give details on R&D activity and innovation cooperation in 
the innovation surveys estimation of the model can be influenced by a sample selection bias.  
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Table 2 summarizes the results regarding the determinants of global cooperation. In the 
lower part of the table, we report the selection equation. There is only one variable that has no 
impact on whether firms engage in innovative activity or not, and that is foreign ownership. 
So there is no difference between local firms and multinationals in this respect. Otherwise, 
size, innovation activities in the 1997 survey, share of work force with higher education, as 
well as the share of innovative firms in the industry all come out with the expected sign and 
significant coefficients.  

When we turn our focus on to the determinants of global cooperation, we find to our 
surprise that the size of a firm does not contribute to a higher probability of global 
cooperation. This may be due to the fact that the model explicitly specifies most of 
characteristics of the firms that go along with size and at the same time correlates with 
cooperationthe Foreign ownership is highly conducive to global cooperation which seems 
reasonable since multinationals often have a large international network.  
Internal R&D activities go also hand in hand with global cooperation, and may indicate that 
such activities are required in order to be able to absorb the gains from such cooperation.  
Notice also that participation in national cooperation increases the probability of global 
participation. This indicates that firm cooperating for innovative purposes, tend to cooperate 
with several partner at the same time. 
 Patenting and educatinal level of the work force has no significant impact 
 

 

Table 2: Global Cooperation Regression Results: 
2 stage Heckman probit model
Dependent variable CoopGlobal CoopGlobal

Coef. P-value Coef. P-value

Size 0.087 (0.19) 0.056 (0.42)
Foreign 0.590 (0.01) 0.650 (0.00)
R&Dinternal 0.042 (0.02) 0.051 (0.00)
Exports 0.018 (0.02)
Innovate(t-1) 0.120 (0.58) 0.106 (0.65)
COOPnat 2.484 (0.00) 2.492 (0.00)
Patent 0.219 (0.16) 0.336 (0.03)
EDUshare -0.084 (0.80) -0.115 (0.71)
INFOmarket -0.029 (0.86)
INFOown 0.347 (0.04)
INFOpubl -0.108 (0.51)
Constant -2.593 (0.00) -2.392 (0.00)

Selection Innactivity
Size 0.251 (0.00) 0.250 (0.00)
Foreign 0.002 (0.99) -0.001 (0.99)
Innactivity(t-1) 0.662 (0.00) 0.659 (0.00)
EDUshare 0.529 (0.00) 0.529 (0.00)
Innshare 2.546 (0.00) 2.557 (0.00)
Constant -2.265 (0.00) -2.263 (0.00)

Number of obs 1122 1122
Censored obs 548 548
Uncensored obs 574 574
Wald Chi2 279.440 259.07
P>Chi2 0.000 0.000
Log likelihood -820.170 -820.500
Wald test of indep. Eqns. 0.610 0.960

P values are based on Hubert White heteroscedastisity consistent standard errors.
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  In Table 3, we report the regressions for national cooperation. The are 
basically two distinct differences from the global cooperation setting. First, foreign ownership 
appears to reduce the likelihood of observing a national cooperation. This is much in line with 
the findings of Veugelers and Cassiman (2004) and supports the idea that multinationals do 
not contribute much to the national knowledge pool through knowledge spillovers, since they 
tend to protect their knowledge quite well. Second, size appears to matter for national 
cooperation. Large firms in Norway are not large in an international context, thus they may 
appear as appealing cooperation partners in Norway, while this may not be the case outside 
the borders. Third, internal R&D does not explain the propensity to cooperate. This may 
indicate that absorptive capacity requirements are not as strong when it comes to taking 
advantage of national spillovers. 

 

 

 

Table 3: National Cooperation Regression Results: 
2 stage Heckman probit model
Dependent variable CoopNat CoopNat

Coef. P-value Coef. P-value

Size 0.125 (0.08) 0.129 (0.07)
Foreign -0.606 (0.00) -0.613 (0.00)
R&Dinternal -0.005 (0.72) -0.005 (0.67)
Exports
Innovate(t-1) -0.141 (0.47) -0.135 (0.48)
COOPglobal 2.312 (0.00) 2.355 (0.00)
Patent -0.274 (0.05) -0.288 (0.04)
EDUshare 0.286 (0.30) 0.283 (0.30)
INFOmarket 0.128 (0.40)
INFOown -0.224 (0.17)
INFOpubl -0.014 (0.93)
Constant -1.168 (0.09) -1.235 (0.07)

Selection Innactivity
Size 0.253 (0.00) 0.253 (0.00)
Foreign 0.009 (0.94) 0.008 (0.95)
Innactivity(t-1) 0.672 (0.00) 0.671 (0.00)
EDUshare 0.534 (0.00) 0.533 (0.00)
Innshare 2.485 (0.00) 2.493 (0.00)
Constant -2.258 (0.00) -2.260 (0.00)

1122 1122
548 548
574 574

139.470 144.760
0.000 0.000

-833.320 831.980
0.170 0.180

P values are based on Hubert White heteroscedastisity consistent standard errors.
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Appendix 1: Overview of the variables 

 
Firm specific variables: 

 
SIZE Number of employees 

AGE Number of days since registration of the firm in the business register 

FOREIGN 
Binary variable with value 1 when the company is foreign-owned (more than 50% foreign 
ownership) 

R&Dinternal Binary variable with value 1 when the company has permanent intramural R&D activities 

COOPnational 
Binary variable with value 1 for innovative firms that have innovation cooperation with a 
non-affiliated partner in the Czech Republic (without other companies in the group) 

COOPglobal 
Binary variable with value 1 for innovative firms that have innovation cooperation with a 
non-affiliated partner abroad (without other companies in the group) 

PATENT Binary variable with value 1 for companies that had valid patent or applied for a patent 

INFOmarket 
and 
INFOown 

Factor scores on the following external sources of information: suppliers of equipment, 
materials, components or software; clients or customers; competitors and other enterprises 
from the same industry; universities or other higher education institutes and government or 
private non-profit research institutes (see Appendix 2 for identification of the variables). 
The variables were on a scale from 0 (unimportant) to 1 (highly important). 

 
 
Industry dummies (NACE, rev. 3 codes): 
 
 NACE, rev. 3 codes 
Food and tobacco 15, 16 
Textiles, leather and footwear 17, 18, 19 
Wood, paper and printing 20, 21, 22 
Chemical, rubber, plastics and fuel 23, 24 ,25 
Non-metallic mineral products 26 
Basic and fabricated metal products 27, 28 
Machinery and equipment, n.e.c. 29 
Electronics 30, 31, 32, 33 
Transport equipment 34, 35 
 


