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Abstract: 

This paper investigates the relationship between foreign direct investment through 

backward linkages and the innovation activities of local firms. The data consists of firm-

level data drawn from the Community Innovation Survey for eight Central and Eastern 

European countries. Based on 38,000 firms, probit estimates show that the innovation 

performance of local suppliers only benefits from the presence of foreign-owned firms 

if the labour productivity gap to foreign-owned firms is not too large. Furthermore, it is 

not the physical presence of foreign firms in the same industry that stimulates the 

innovativeness of local firms, but rather their own innate innovativeness. 
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1 Introduction 

The entry and presence of foreign firms not only generate productivity spillovers to 

domestic firms, but may also induce local firms to introduce new products, services, or 

production processes. The intuitive assumption is that local firms learn from the 

superior innovation knowledge of foreign-owned firms by imitating and adopting their 

practices and methods, or through demonstration effects (Blomström and Kokko, 1998). 

Recent studies confirm that backward linkages with foreign firms stimulate 

technological innovations at domestically owned firms in emerging market economies 

(Gorodnichenko, Svejnar, and Terrell, 2010; Vahter, 2011). 

This paper investigates the relationship between the presence of foreign-owned firms 

and the technological innovations of local firms. The data is based on the Community 

Innovation Survey (CIS) on eight Central and Eastern European countries for the period 

2004-2006. More particularly, we study the link between the presence of foreign-owned 

firms in purchasing industries and the technological innovations of local firms. We 

focus on spillovers stemming from backward linkages because the literature suggests 

that these linkages generally lead to greater knowledge spillovers than do forward 

linkages (Javorcik, 2004; Havrenek and Irsova, 2012). In studying the role of backward 

linkages, we also investigate the dependence of FDI-induced technology spillovers on 

local firm characteristics such as firm size and export status. In addition, we analyse the 

extent to which the magnitude of both horizontal and backward linkages with foreign 

firms depends on the relative productivity level of domestic firms, measured as the 

labour productivity gap between local firms and foreign affiliates.  

Few studies have used internationally comparable data on a broad sample of countries. 

One notable exception is that of Gorodnichenko et al. (2010), who find that domestic 

firms’ innovation activities increase through backward linkages – efforts to supply 

multinational enterprises, for example – using firm-level data on 27 transition countries 

in Central and Eastern Europe. Furthermore, the authors find that foreign competition 

makes local firms more likely to introduce new product innovations; here, foreign 

competition is measured as a subjective qualitative indicator perceived by local firms. 

Studies on individual countries include Brambilla, Hale, and Long (2009); Girma, 

Gong, and Görg (2008, 2009) based on Chinese firm-level data; and Vahter (2011) for 
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Estonian firm-level data. Using data on Chinese state-owned enterprises (SOEs), Girma, 

Gong, and Görg (2008) do not find any statistically significant relationship between 

backward or forward linkages induced by foreign firms and innovation activities. Using 

the same data set, the same authors (2009) find evidence of a negative relationship 

between FDI and the innovative activities of SOEs in the same industry. However, there 

is a positive relationship between FDI and SOEs that export or invest in human capital 

or R&D activities.  

One question yet to be answered is whether the link between FDI through backward 

linkages and the innovativeness of local firms varies with different levels of absorptive 

capacity and different firm characteristics. A deeper knowledge of the heterogeneity of 

the indirect link between FDI and technological innovations is important for policy 

makers aiming to maximise benefits to local firms while simultaneously minimising the 

inherent adverse effects of a foreign presence. Potentially adverse effects on local 

economies may arise, for instance, through the crowding-out of local firms and the 

subsequent abuse of market power by a few large foreign players (Blomström and 

Kokko, 1998).  

This paper contributes to the firm-level analyses of the relationship between FDI and 

the technological innovations of local firms in a number of ways. First, we base our 

empirical analysis on a large and harmonised firm-level survey, namely the Community 

Innovation Survey (CIS). Previous research has mainly used representative firm-level 

data on a single country or commercial company databases with varying data quality 

across countries. The results of these studies are difficult to compare across countries 

because of differences in coverage, reference period, and the measurement of foreign 

presences. One advantage of the CIS survey is that its data is based on a mandatory 

survey conducted with very high response rates by the national statistical offices 

involved. The disadvantage of the CIS data available at Eurostat is that only cross-

sectional data is available, which makes it impossible to control for unobserved firm 

effects. To the best of our knowledge, CIS data has not been used to rigorously study 

the host-country effects of FDI for a larger set of countries. Second, the presence of a 

foreign entity at the industry level is calculated using data – the foreign-controlled 

enterprise statistic (inward FATS) – drawn from the national statistical offices of the 



3 

 

countries in question. Third, we distinguish between new market products and the 

introduction of new or improved products that are new to the firm, but not to the market. 

While the latter can be seen as imitations of existing products already available on the 

market, the former can be regarded as radical innovations. Based on a theoretical model, 

Brambilla, Hale, and Long (2009) suggest that a foreign presence is likely to encourage 

local firms to imitate rather than truly innovate. Another difference is that we 

investigate the heterogeneity of the links between FDI and technological innovations by 

firm size and export status, as well as the role of the relative productivity level. Previous 

studies using internationally comparable firm-level data only focus on products new to 

firms rather than market novelties (Gorodnichenko et al., 2010).  

The structure of the paper is as follows. Section 2 presents the empirical model and the 

hypotheses. In Section 3, we describe the data and present some summary statistics 

before providing the empirical results in section 4. Section 5 contains some concluding 

remarks. 

2 Empirical model and hypotheses 

The literature has clearly documented the role of product market competition in 

incentives to innovate (Aghion et al., 2005). The positive effect it has lies in that it is not 

necessarily limited to domestic product-market competition; the innovative performance 

of local firms can increase due to increased foreign competition. Based on a theoretical 

model, Aghion et al. (2005) show that increased competition may discourage innovation 

at firms that are far from the technological frontier, but may stimulate innovative 

activity in firms that are close to their competitors in terms of technology or 

productivity. Therefore, the magnitude of the association between the entry and 

presence of foreign firms and technological innovations may depend on the productivity 

level of local firms; laggards evince a negative link (or none at all), while the 

association is positive for local firms that are close to the productivity level of their 

foreign competitors.  

The entry and presence of foreign-owned firms can boost the innovation activities of 

local firms through a number of different channels (Brambilla, Hale, and Long, 2009; 

Cheung and Lin, 2004; Lin and Lin, 2010). First, local firms can learn about foreign 
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technology and produce comparable products, or introduce imitations (products new to 

the firm, but already on the market) through reverse engineering. Second, local firms are 

likely to be competing for supplier contracts from a few large foreign firms operating in 

downstream industries. Hence, constant innovation can be regarded as something of a 

necessary condition to win and/or retain supplier contracts and survive in business.1 In 

this case, increased competition from foreign firms may provide domestic firms with an 

incentive to innovate more (Brambilla, Hale, and Long, 2009). This can be referred to as 

the “competition effect”. Third, local firms may learn about foreign innovations and 

otherwise obtain foreign expertise by hiring engineers and technical workers previously 

employed by foreign firms, thus increasing their innovation performance. Fourth, local 

firms can be inspired and stimulated by the demonstration effect, which helps them 

shorten the trial-and-error process of R&D. And finally, local firms that supply inputs to 

foreign firms tend to innovate more due to knowledge and technology transfer.  

Brambilla, Hale, and Long (2009) suggest that it is important to distinguish between the 

imitation and innovation effects of the presence of foreign firms. Based on a theoretical 

model, Brambilla et al. (2009) suggest that the presence of FDI may make the 

introduction of true innovations less likely while simultaneously creating incentives to 

imitate.  

Furthermore, there may be a negative relationship between the entry and presence of 

foreign firms and the innovation performance of domestic firms. If foreign firms pay 

higher wages than local firms do in the same industry, for instance, this may lead to 

problems in hiring qualified employees in that industry and, in turn, delay the results of 

innovation (Spencer, 2008). 

The empirical model consists of a probit model in which domestically owned 

enterprises’ propensity to innovative is specified as follows: 
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1 We thank an anonymous referee for this suggestion. 
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Where i represents the indices of the firm, j the industry, and t time. *DOM
ijtINNO

represents the probability of introducing technological innovations, and the observed 

variable DOM
ijtINNO

 
takes the value of 1 if the firm in question introduced new or 

significantly improved goods or services between 2004 and 2006. Alternatively, the 

introduction of new market products and new production processes is used (and zero 

otherwise):  
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The explanatory variables are defined as follows: 

2jtFOR : the lagged employment share of foreign affiliates in industry j (alternatively 

3jtFOR ); 

2jtFORCUST : the lagged employment share of foreign affiliates in the customer 

industries r, where 
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FOR
jtINNO : the percentage of foreign-owned firms introduction technological 

innovations at the industry level j; 
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, in the same industry (measured as the median for each industry and given 

country); 

DOM
ijtL 2ln  : logarithm of employment lagged two years; and 

'
ijtX : country and two-digit industry dummy variables. 

The focus is on vertical backward linkages, which are captured by 2jtFORCUST . The 

greater the proportion of domestic output supplied to industries dominated by foreign 

affiliates, the greater the potential backward linkages. To determine whether the effects 
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differ between low- and high-productivity domestic firms, the relative productivity level 

is interacted with foreign presence in the same industry, 22   ijtjt RELPRODFOR , and 

foreign presence in the customer industries, 22   ijtjt RELPRODFORCUST . The relative 

level of labour productivity between domestic and foreign firms is itself included as a 

control variable to capture possible catch-up effects of domestic firms. The main 

hypothesis is that local firms that are closer to the technological frontier are better able 

to benefit from FDI in terms of technological innovations. Furthermore, a measure of 

the technological innovations of foreign firms is included to measure the link between 

the innovativeness of foreign and local firms; this relationship can be negative or 

positive. A negative relationship would indicate a crowding-out relationship, while a 

positive relationship would be an indication of demonstration or an imitation effect of 

FDI (Kosová, 2010).  

It is probable that the relationship between the different types of technological 

innovations differs by the type of innovation. For instance, a foreign presence is likely 

to stimulate imitations (i.e. new and/or improved products) rather than more radical 

innovations (market novelties). Here, we use both new-to-firm and new-to-market 

products as the dependent variable. 

The innovation equation can be estimated by the probit model, and separate results for 

different types of firms (distinguished by size and export status) will be reported. There 

is the possibility of reverse causality between the innovation activities of domestically 

owned enterprises and a foreign presence, as multinational enterprises are more likely to 

be engaged in innovative industries. To mitigate this bias, variables measuring lagged 

foreign presence are used (referring to 2004 based on CIS or 2003 based on inward 

FATS).  

Since measures of the presence of FDI are, by definition, an aggregate industry-level 

benchmark, one must deal with the potential correlation of standard errors in firm-level 

regressions (Moulton, 1990). Not accounting for this correlation will lead to a 

downward bias in the standard errors. This problem can be solved by computing robust 

standard errors clustered by industry-country pairs. A number of authors argue that 

panel data is necessary to generate more accurate estimates of the relationship between 

backward linkages and both productivity and innovation activities. However, the CIS is 
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a cross-sectional survey with no retrospective information on technological innovations. 

Note also that the share of industry r’s output that is supplied to industry j – which is 

used to construct the backward linkage variable – does not change much over time and 

is only available for a few reference years for the Central and Eastern European 

countries. For this reason, panel data methods cannot be applied.  

3 Data and descriptive results 

The data is based on a combination of three sources. At the firm level, CIS 2006 is used. 

The CIS is a representative random sample of firms that is stratified by industry, firm 

size, and region. The survey includes manufacturing, mining, energy, water supply, and 

select service industries (e.g. wholesale trade, transport, banking and insurance, 

computer and related activities, architectural and engineering activities, and technical 

testing and analysis). All enterprises with at least 10 employees in the target industries 

are covered. Response rates are generally very high, exceeding 80% in all countries 

(Eurostat 2009; see table 5 in the appendix). The CIS data exhibits a high degree of 

coherence with the structural business statistics (Eurostat 2009). An obvious advantage 

of the CIS data over commercial firm-level data is its coverage of small firms. However, 

micro firms (those with less than 10 employees) are not included. In commercial 

databases, small firms are often underrepresented (at least in some countries).  

The Community Innovation Survey provides a wide range of information on innovation 

activities and also includes data on their ownership, which is based on self-reported 

information. The key variables consist of three types of technological innovations: (i) 

introduction of new goods or services or significantly improved versions of those 

already available from competitors in the market (“new products”); (ii) introduction of 

new or significantly improved goods or services into the market before competitors 

(“new market products”); and (iii) implementation of a new or significantly improved 

production process, distribution method, or support activity for goods or services 

(“process innovations”).2 Process innovation, meanwhile, comprises three subgroups: (i) 

new or significantly improved methods of manufacturing or producing goods or 

services; (ii) new or significantly improved logistics, delivery, or distribution methods; 

                                                 
2 See table 6 in the appendix for examples of product and process innovations. 
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and (iii) new or significantly improved support activities for processes, such as 

maintenance systems or operations for purchasing, accounting, or computing. All 

measures of technological innovations refer to the period 2004-2006.  

The data can be accessed at the Safe Centre in Luxembourg. CIS 2006 data is available 

for nine EU-10 countries (Bulgaria, the Czech Republic, Estonia, Hungary, Latvia, 

Lithuania, Romania, Slovakia, and Slovenia). The statistical office of Poland has not 

agreed to deliver firm-level CIS data to Eurostat. Meanwhile, the data for Slovenia 

cannot be used because there is no information on the parent companies’ countries of 

origin. Our analysis focuses on eight Central European countries because for the EU-15, 

the CIS 2006 information on the locations of firms’ headquarters is only available for 

very few countries. Note also that CIS 2006 data on a number of large EU-15 countries 

is generally not available at the Safe Centre.  

The analysis focuses on the EU-10 countries based on CIS 2006 rather than CIS 2008 

data. The main reason for this is that input-output tables based on NACE Rev. 2 (which 

can be used to construct supplier-buyer interactions) are only available for a few EU-10 

countries and refer to the year 2008, whereas the dependent variables in the CIS 2008 – 

different types of technological innovations – are measured for the period 2006-2008.  

The CIS data is merged with the employment share of foreign affiliates at the two-digit 

level for both services and manufacturing. For the employment share of foreign 

affiliates, two different data sources are used. The first is inward FATS, where foreign 

ownership is defined as an ownership share of more than 50 per cent. By combining 

inward FATS, national accounts, and EUKLEMS, we can calculate the employment 

share of foreign affiliates, which refers to the year 2003. The second source is CIS 2006, 

which contains information on whether or not a firm is part of an industrial group and, if 

so, information on its parent company’s country of origin. A firm is thus classified as 

foreign if its headquarters is located outside of the host country. However, information 

on share of foreign ownership is not available. In our case, employment data for the 

year 2004 was used to calculate the employment share of foreign affiliates. Note that 

more detailed industry classifications, such as three- or four-digit codes, cannot be used 

due to confidentiality concerns. 
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Both indicators of a foreign presence are also used to calculate the (weighted) foreign-

affiliate employment share of customer industries. Here, the share of industry r’s output 

that is supplied to industry j is used as weights. EU input-output tables are used for the 

years 2000-2003 pending data availability (BG: tables for 2003; CZ: domestic output 

tables for 2005; EE: domestic output tables for 2000; HU: domestic output tables for 

2000; LT: domestic output tables for 2000; LV: domestic output tables for 2000; RO: 

domestic output tables for 2003; SK: domestic output tables for 2005). 

For the eight EU countries, the number of observations for the business enterprise sector 

(NACE Rev 1.1 10 to NACE Rev. 74) is 48,417. Missing values for employment, 

turnover, and foreign ownership reduce the sample to 42,031, of which 4,135 are 

foreign-owned firms and 37,896 are domestically owned. Tables 3 and 4 in the 

appendix present descriptive statistics for the main variables, measured at the two-digit 

industry level and pooled over eight EU countries. For instance, the relative productivity 

level between local and foreign owned firms is about 48 per cent (unweighted and 

pooled across industries and countries), 

4 Empirical results 

Table 1 shows the marginal effects of the probit model on the probability of 

domestically owned firms introducing different types of technological innovations. 

Column (i) shows the basic specification, including foreign presence in the same and in 

customer industries. Columns (ii) and (iii) introduce interaction terms with the 

productivity level between local and foreign firms and the two variables measuring 

foreign presence. The results show that backward linkages from foreign buyers to local 

suppliers increase the likelihood of introducing new and/or improved products (see 

column (i)). However, the relationship is only significant at the 10-per-cent level. An 

increase of 10 percentage points in the foreign employment share in customer industries 

is associated with a 0.8-percentage-point rise in the probability of local firms 

introducing technological innovations. Therefore, the magnitude of the link between 

backward linkages from foreign firms and the innovativeness of local firms appears to 

be small. Note that the percentage of local firms with product innovations is about 20 

per cent.  
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Consistent with the previous literature, we find that the lower the productivity gap of 

local firms to foreign firms is, the more likely they are to innovate. However, again the 

magnitude is quantitatively quite small: Doubling the productivity level of local firms to 

that of foreign firms (e.g. from 50 per cent to 100 per cent) increases the probability of 

technological innovations by between one and two percentage points, which is again a 

relatively small effect.  

When the foreign presence variable is interacted with the relative productivity level of 

local firms to foreign firms, we find that the relationship between FDI through 

backward linkages and technological innovations is highly significant and increases 

along with the labour productivity level of local domestic firms. We can thus confirm 

that the distance to the technological frontier helps determine the strength of the link 

between a foreign presence in buying industries and technological innovations. 

It is interesting to note that the link between the presence of foreign firms (either in the 

same or in customer industries) and product innovations is much higher for the 

introduction of new products and/or new services than for new market products. This is 

consistent with the hypothesis that local firms learn from foreign firms by introducing 

imitations rather than by focusing on radical innovations. This may also indicate that a 

foreign presence stimulates imitations (i.e. new or improved products) more than it does 

radical innovations (new market products). Gorodnichenko, Svejnar, and Terrell (2010) 

also find that domestic firms are more likely to innovate in the presence of stronger 

backward linkages to foreign firms.  

The coefficient of a foreign presence in the same industry is negative for the three types 

of innovations, but not significant at the five-per-cent level. Hence, foreign presence is 

neutral to the innovativeness of local firms. The interaction term between a foreign 

presence in the same industry and the relative productivity level is positive, meanwhile, 

indicating that horizontal spillovers from FDI only occur for local firms with a low 

productivity gap to that of foreign firms.  
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Table 1: Probit estimates of the relationship between FDI and technological 
innovations of local firms for eight EU countries between 2004-2006 (marginal 
effects) 

(i) (ii) (iii) 

Dependent variable: probability of introduction of new market products of local firms

marg eff z marg eff z marg eff z

introd. of new market products of foreign firms, 2004-‘06 0.04 ** 3.13 0.04 *** 3.37 0.04 *** 3.11

foreign presence in the same industry 2004 (FOR04) -0.01 -0.80 -0.02 -0.95 0.00 -0.06

foreign presence, customers, 2004 (FORCUST04) 0.04 1.53 0.06 *** 2.56 0.04 1.52

ln RELPROD04 0.01 *** 4.99 0.00 0.47 0.01 ** 2.34

ln RELPROD04 X (FOR04)  0.02 * 1.94

ln RELPROD04 X (FORCUST04)  0.04 ** 2.34 

ln employment 0.00 -0.07 0.00 -0.07 0.00 -0.07

ln employment squared 0.00 ** 4.92 0.00 *** 4.91 0.00 *** 4.93

country and industry dummies yes yes yes 

# of observations 37866 37866 37866 

Pseudo R2  0.12 *** 0.12 *** 0.12 *** 

Dependent variable: probability of introduction of new products of local firms

marg eff marg eff z marg eff z

introd. of product innovations of foreign firms, 2004-‘06 0.05 * 1.75 0.05 * 1.90 0.05 * 1.74

foreign presence in the same industry 2004 (FOR04) -0.03 -1.00 -0.04 -1.12 0.00 0.04

foreign presence in customers industries in 2004 
(FORCUST04) 0.08 * 1.73 0.13 *** 2.68 0.08 * 1.71

ln RELPROD04 0.02 *** 5.49 0.00 0.06 0.01 * 1.83

ln RELPROD04 X (FOR04)  0.05 *** 3.47

ln RELPROD04 X (FORCUST04)  0.08 *** 3.08 

ln employment -0.01 -1.13 -0.01 -1.16 -0.01 -1.15

ln employment squared 0.01 ** 7.70 0.01 *** 7.74 0.01 *** 7.75

# of observations 37866 37866 37866 

Pseudo R2  0.10 *** 0.10 *** 0.10 *** 

Dependent variable: probability of introduction of new production processes of local frms

marg eff z marg eff Z marg eff z

introduction of new production process of foreign firms 0.05 ** 2.26 0.05 ** 2.37 0.05 ** 2.25

foreign presence in the same industry 2004 (FOR04) -0.02 -0.91 -0.03 -1.05 0.01 0.24

foreign presence in customers industries in 2004 
(FORCUST04) 0.05 1.26 0.11 ** 2.49 0.05 1.24

ln RELPROD04 0.02 *** 6.61 0.00 0.23 0.01 *** 2.72

ln RELPROD04 X (FOR04)  0.05 *** 2.69

ln RELPROD04 X (FORCUST04)  0.10 *** 4.10 

ln employment -0.02 ** -2.32 -0.02 ** -2.33 -0.02 ** -2.32

ln employment squared 0.01 *** 9.13 0.01 *** 9.07 0.01 *** 9.11

country and industry dummies yes yes yes 

# of observations 37866 37866 37866 

Pseudo R2  0.09 0.10 0.10 

Notes: ***, **, * denote statistical significance at the 1, 5, and 10% level. Standard errors are computed using robust standard errors 
clustered  on  industry  country  pairs.  The  underlying  dependent  variables  if  the  probit  models  are  the  introduction  of 
technological  innovations  of  local  firms  between  the  period  2004‐2006.  The  sample  contains manufacturing  and  service 
firms. 
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Table 2: Probit estimates of the relationship between foreign presence and 
technological innovations of local firms 2004-2006, EU-8 by local firm 
characteristics (marginal effects) 

 (i) (ii) (iii) (iv) 

 >=25 employees <25 employees exporting non-exporting 

 Dependent variable: probability of introduction of new market products of local firms 

  coef z m. eff z m. eff z m. eff z

new market products of foreign firms, 
same industry, ‘04-‘06 

0.06 *** 3.23 0.02  1.09 0.04 * 1.67 0.04 *** 3.22

foreign presence, same ind (FOR04) -0.02  -0.65 -0.01  -0.29 -0.05  -1.33 0.00  -0.10

for. pres, customers (FORCUST04) 0.03  0.82 0.05 * 1.87 0.03  0.61 0.05 ** 2.13

ln employment 0.03 ** 2.43 0.01  0.72 0.01  0.83 0.00  -1.08

ln employment squared 0.00  0.16 0.00  -0.75 0.00 ** 2.48 0.00 *** 4.44

ln RELPROD04 0.02 *** 7.18 0.00  0.69 0.01 *** 2.99 0.01 *** 3.07

country and industry dummies  yes  yes  yes   Yes  

# of observations 20260 17597 12403 25429 

Pseudo R2 0.14 0.09 0.12 0.12 

 Dependent variable: probability of introduction of new products of local firms

 m. eff z m. eff  z m. eff z m. eff z

product innovations of foreign firms, 
same industry, ‘04-‘06 

0.07 ** 2.13 0.02  0.80 0.08 ** 2.05 0.04  1.32

foreign presence, same ind, (FOR04) -0.03  -0.53 -0.02  -0.48 -0.08  -1.42 -0.04  -1.06

for. pres, customers (FORCUST04) 0.04  0.70 0.14 *** 2.72 0.06  0.73 0.10 ** 2.17

ln employment 0.06 *** 3.19 0.01  0.60 0.00  0.15 -0.01 * -1.65

ln employment squared 0.00  0.18 0.00  -0.51 0.01 *** 3.93 0.00 *** 6.42

ln RELPROD04 0.03 *** 7.58 0.00  1.08 0.02 *** 3.70 0.01 *** 3.49

country and industry dummies yes  yes   yes  yes  

# of observations 20260 17606 12419 25440 

Pseudo R2  0.12 0.07 0.12 0.08 

Dependent variable: probability of introduction of new production processes of local firms

 m.eff  z m.eff  z m.eff  z m.eff  z

process innovations of foreign firms 
same industry, ‘04-‘06 

0.05 ** 1.98 0.04 * 1.70 0.11 ** 2.51 0.03  1.47

foreign presence, same ind (FOR04) -0.04  -0.92 0.00  0.03 -0.08  -1.49 -0.02  -0.44

for. pres, customers (FORCUST04) -0.03  -0.53 0.14 *** 2.71 0.07  0.89 0.05  1.07

ln employment 0.06 ** 2.57 0.01  0.38 -0.02  -0.85 -0.02 *** -2.59

ln employment squared 0.00  0.83 0.00  -0.40 0.01 *** 5.10 0.01 *** 7.30

ln RELPROD04 0.04 ** 8.95 0.01  1.82 0.02 *** 3.66 0.02 *** 5.54

country and industry dummies yes  yes   yes  yes  

# of observations 20260 17606 12423 25440 

Pseudo R2  0.11 0.05 0.11 0.08 

Notes: ***, **, * denote statistical significance at the 1, 5, and 10% level. Standard errors are computing using robust standard 
errors clustered on industry country pairs. The underlying dependent variables of the probit models are the introduction of 
technological innovations of local firms between the period 2004‐2006.  

One new and interesting finding is that the innovation output of local firms does not 

benefit from the presence of foreign firms in the same industry, but from the 

innovativeness of foreign-owned firms in the same industry. In other words, the higher 

the percentage of foreign innovators is in a given industry, the greater the probability of 

technological innovations will be in the same industry. While this holds true for all 

types of technological innovations, the coefficients of technological innovations are 
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significant only for market novelties and process innovations at the five-per-cent level. 

It is thus not the physical presence of foreign firms in the same industry that stimulates 

the innovativeness of local firms, but rather their own innate innovativeness.  

Turning to the relationship between firm size and innovativeness, one can see that the 

probability of technological innovations by local firms increases with firm size. This is 

consistent with Gorodnichenko, Svejnar, and Terrell (2010), whose research is based on 

local firms in 27 emerging and transition countries.  

When distinguished by different firm characteristics, the backward linkages increase the 

probability of technological innovations for the group of small and non-exporting firms, 

but do not exist for the group of medium-sized and large enterprises and exporting firms 

(see table 2). The notion that the positive connection between backward linkages and 

innovation activities only holds true for small and non-exporting firms is a new 

empirical finding. Gorodnichenko, Svejnar, and Terrell (2010) find that the association 

between FDI through backward linkages and innovation activities does not differ 

between service and manufacturing firms. However, the authors do distinguish between 

small and large firms, as well as between exporting and non-exporting firms.  

For larger firms with 25 or more employees, we find that the coefficient of the 

innovation output activities of foreign-owned firms in the same industry is positive and 

significant. This indicates that a higher share of foreign innovators in a given industry is 

associated with a greater probability of technological innovations among domestic firms 

in the same industry.  

5 Conclusions and policy implications 

This paper investigates the link between a foreign presence and the innovation activities 

of local firms. The empirical analysis is based on eight EU countries in Central and 

Eastern Europe for which data is available for the period 2004-2006 (i.e. the EU-12 

except Cyprus, Malta, Poland, and Slovenia). The results show a positive relationship 

between the innovation output of domestically owned firms and a foreign presence in 

customer industries. This suggests that local firms in industries that supply a higher 

share of their output to industries characterised by a high share of foreign-owned 

enterprises are more likely to introduce product innovations or new market products. 
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However, a significantly positive association only occurs when the productivity gap 

between local and foreign-owned firms is not too large and increases with the relative 

labour productivity level. Furthermore, the positive relationship between FDI and the 

technological innovations of local firms can be observed for all types of technological 

innovations (i.e. new market products, product and process innovations), but is largest 

for product innovations and lowest for market novelties. Overall, the results suggest that 

foreign firms act as catalysts for the introduction of technological innovations by 

domestic suppliers, but the relationships are larger for imitation than for radical 

innovation. There is, however, a large degree of heterogeneity in the magnitude of the 

relationships. Innovation spillovers through backward linkages are only apparent for 

small firms (with less than 25 employees) and non-exporting firms. One possible 

explanation is that small firms are more flexible than large firms in rapidly changing 

environments.  

Furthermore, there is no significant relationship between the presence of foreign firms 

in the same industry and the technological innovations of local firms. The relationship, 

however, becomes significant when the productivity gap between local and foreign 

firms is not too large. In addition, there is a positive relationship between the 

technological innovations of local firms and those of foreign firms. This means that 

domestic suppliers not only benefit in their innovation performance from the presence 

of multinational enterprises in buying industries; the technological innovations of local 

firms and those of foreign firms are also significantly and positively related, indicating 

that foreign firms do not crowd out the technological innovations of their local 

counterparts. 

The main limitation of this study relates to the nature of the data. The use of cross-

sectional data and the absence of good instrumental variables make it difficult to 

estimate the causal effects of backward linkages. Good instrumental variables that are 

highly correlated with a foreign presence but not with employment growth are difficult 

to find. One solution for overcoming the endogeneity problem involves using pseudo-

panel methods based on several waves of the CIS, with lagged level variables as 

instruments of current changes.  
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This paper offers several ideas for future work. The empirical approach used in the 

study based on CIS data could be applied not only to other countries – namely those of 

Western Europe – but to a wide range of other contexts, as well. For example, an 

interesting area of future work would include the estimation of a simultaneous model, 

which itself would contain the productivity growth equation and a knowledge 

production function with measures of innovation inputs (e.g. R&D activities; Crépon, 

Duguet, and Mairesse, 1998; Griffith, Huergo, Mairesse, and Peters, 2006). However, 

this approach would require additional industry-level data on innovation inputs, as this 

information is only available for firms that have introduced technological innovations.  
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Table 3: Percentages of firms with product and process innovations between 2004-2006 
across industries  

new or significantly improved 
production processes 

new market products new or significantly improved 
products 

Nace rev .1.1 local  foreign local  foreign local  foreign 
10 0.15 0.25 0.05 0.03 0.10 0.15 
15 0.19 0.44 0.11 0.37 0.23 0.49 
17 0.15 0.26 0.10 0.11 0.16 0.27 
18 0.10 0.26 0.04 0.05 0.10 0.13 
19 0.09 0.14 0.04 0.07 0.08 0.12 
20 0.15 0.40 0.05 0.12 0.13 0.40 
21 0.18 0.47 0.08 0.19 0.17 0.33 
22 0.19 0.23 0.07 0.26 0.13 0.33 
23 0.28 0.86 0.19 0.75 0.38 0.98 
24 0.29 0.44 0.19 0.19 0.37 0.44 
25 0.24 0.37 0.14 0.31 0.26 0.44 
26 0.23 0.49 0.11 0.30 0.20 0.50 
27 0.25 0.49 0.12 0.11 0.24 0.33 
28 0.18 0.37 0.08 0.22 0.14 0.32 
29 0.24 0.45 0.17 0.35 0.25 0.51 
30 0.18 0.35 0.18 0.15 0.31 0.40 
31 0.23 0.43 0.18 0.27 0.27 0.41 
32 0.21 0.42 0.19 0.28 0.27 0.41 
33 0.25 0.47 0.23 0.21 0.35 0.43 
34 0.29 0.50 0.12 0.26 0.28 0.46 
35 0.26 0.29 0.11 0.24 0.24 0.39 
36 0.20 0.44 0.11 0.31 0.22 0.48 
37 0.15 0.36 0.03 0.16 0.09 0.24 
40 0.20 0.44 0.03 0.10 0.09 0.29 
45 0.10 0.40 0.03 0.16 0.07 0.29 
50 0.18 0.50 0.05 0.36 0.11 0.43 
51 0.13 0.27 0.06 0.17 0.11 0.24 
52 0.10 0.36 0.04 0.12 0.09 0.24 
55 0.12 0.22 0.06 0.22 0.10 0.33 
60 0.11 0.23 0.03 0.02 0.07 0.10 
61 0.27 0.22 0.03 0.08 0.13 0.08 
62 0.21 0.31 0.07 0.00 0.16 0.27 
63 0.15 0.23 0.04 0.07 0.13 0.15 
64 0.20 0.49 0.09 0.42 0.20 0.59 
65 0.26 0.56 0.09 0.36 0.26 0.61 
66 0.33 0.41 0.28 0.34 0.48 0.47 
67 0.14 0.36 0.06 0.23 0.15 0.52 
70 0.10 0.36 0.04 0.09 0.06 0.09 
71 0.17 0.36 0.15 0.09 0.24 0.09 
72 0.34 0.41 0.26 0.29 0.41 0.42 
73 0.52 0.77 0.44 0.58 0.58 0.64 
74 0.17 0.27 0.08 0.17 0.13 0.27 

Notes: Figures are weighted in order to adjust for the sampling design. Source: CIS 2006. Eurostat’s safe centre, own calculations.  
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Table 4: Employment share of foreign affiliates and employment growth of local and 
foreign firms 

employment share of foreign affiliates in % 

median of the average annual 
employment growth between 

2004-2006 in % 

turnover per 
employee of 
local firms to 
that of foreign 

firms 
Nace rev 
1.1 same 

customer 
industries a same 

customer 
industries a 

industry (weighted) industry (weighted) local foreign (median)
2004 CIS 2004 CIS 2003 FATS 2003 FATs 2004-2006 2004-2006 2004

10 0.23 0.32 0.10 0.12 0.020 0.024 0.48
15 0.22 0.24 0.18 0.09 0.029 0.008 0.20
17 0.21 0.19 0.22 0.19 0.000 0.054 0.48
18 0.14 0.17 0.23 0.15 -0.029 0.000 0.57
19 0.17 0.21 0.31 0.15 0.000 0.022 0.66
20 0.16 0.19 0.11 0.12 0.019 0.007 0.37
21 0.31 0.17 0.35 0.14 0.027 0.007 0.38
22 0.17 0.25 0.11 0.18 0.032 0.115 0.40
23 0.46 0.18 0.14 0.22 0.033 0.075 0.26
24 0.32 0.27 0.22 0.15 0.010 0.023 0.40
25 0.33 0.23 0.29 0.17 0.050 0.073 0.45
26 0.34 0.24 0.22 0.14 0.017 0.040 0.26
27 0.57 0.27 0.28 0.17 0.043 0.027 0.33
28 0.24 0.33 0.13 0.16 0.034 0.068 0.55
29 0.30 0.29 0.21 0.17 0.017 0.074 0.51
30 0.29 0.25 0.33 0.16 0.053 0.341 1.82
31 0.55 0.31 0.47 0.37 0.040 0.119 0.64
32 0.66 0.28 0.47 0.37 0.030 0.106 0.55
33 0.29 0.45 0.22 0.30 0.020 0.040 0.72
34 0.65 0.29 0.50 0.13 0.026 0.103 0.32
35 0.18 0.32 0.26 0.08 0.021 0.072 0.44
36 0.18 0.11 0.14 0.15 0.010 0.054 0.53
37 0.08 0.22 0.10 0.21 0.030 0.024 0.70
40 0.18 0.27 0.21 0.18 -0.005 -0.001 0.26
45 0.22 0.27 0.03 0.16 0.029 0.110 0.39
50 0.23 0.27 0.05 0.07 0.059 0.129 0.28
51 0.17 0.22 0.15 0.14 0.067 0.087 0.37
52 0.37 0.31 0.14 0.22 0.044 0.131 0.39
55 0.43 0.42 0.08 0.31 0.048 -0.004 0.43
60 0.02 0.21 0.03 0.15 0.063 0.091 0.60
61 0.16 0.23 0.10 0.12 0.003 -0.047 0.48
62 0.17 0.34 0.10 0.18 0.041 0.358 0.51
63 0.15 0.21 0.21 0.12 0.044 0.101 0.49
64 0.33 0.14 0.22 0.14 0.081 0.131 0.24
65 0.61 0.23 0.44 0.15 0.032 0.128 0.34
66 0.52 0.23 0.49 0.18 0.031 0.091 0.50
67 0.17 0.26 0.07 0.29 0.067 0.024 0.21
70 0.13 0.57 0.07 0.33 0.000 0.154 0.15
71 0.42 0.37 0.14 0.20 0.037 0.093 0.46
72 0.33 0.22 0.16 0.16 0.063 0.137 0.61
73 0.11 0.23 0.02 0.17 0.000 0.017 0.68
74 0.21 0.32 0.13 0.23 0.053 0.131 0.54

Notes: Firm-level data are weighted in order to adjust for the sampling design. Employment share of foreign affiliates in the 
customer/buying industries is weighted by the output share of the supplying industries. Source: CIS 2006. Eurostat’s safe centre, 

own calculations.   
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Table 5: Response rate of the CIS 2006 
Response rate in% 

BG 85.7 
CZ 80.3 
EE 83.3 
LT n.a 
LV 95.5 
HU 81.8 
RO 82.9 
SK 84.0 

Source: Eurostat 2009.  

Table 6: Examples of technological innovations  

Introduction of new products and/or services Process innovations 

        Manufacturing 

Brake disc of fiber-reinforced ceramic New IT network for production, logistics, and billing 

Bioengineered blocks for the life science sector Introduction of order-related production (assembly line work) 

Permeable window film to improve thermal insulation Introduction of automation concepts 

Use of telematics in cars Use of computer-based methods for product development 

Gas-insulated, high-voltage lines Use of laser devices to improve product quality 

Coatings with high resistance properties and optical special 
effects Technical adhesive method for connecting components 

New products lines with improved performance characteristics 
and / or new customer groups New process for cheaper production of acid-based commodities 

Back ventilation systems in backpacks Vacuum vulcanizing of large seals 

Services 

Stand-by for emergency duties Use of new measurement methods for test operations 

Consultancy in the field of eco-audit regulation 
First-time adoption of new programming languages for software 
development 

Client-server solutions Adaptive databases for fault detection 

Development of process control systems for wind turbines Quality assurance systems  

Development of customized software Software development on three-tier architecture 

Education and training through e-learning Environmental biotechnological processes for river restoration 

Admission of new transport services with a much higher quality Methods for analyzing Earth observation data 

Computerized information system at bus stops Digital product identification, electronic ordering system 

Disposal advice Use of fuel-efficient vehicles 

First introduction of e-commerce Use of satellite navigation systems 

Development of new financial derivatives Use of smart cards for payment 

Direktbanking 24 hours Automated warehouse logistics 

Certified retirement products New scoring and rating methods for assessing credit risks 

Source: CIS 2006 questionnaire.  


