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Introduction 
The success of a firm depends largely on its capacity to improve continuously its 
processes of production and to upgrade the quality of the products it sells in 
increasingly competitive markets. For that reason, the analysis of the factors that 
determine the firm’s propensity to carrying out innovation activities and, eventually, 
obtain innovations has attracted the attention of scholars and policy-makers alike. The 
bulk of studies in the extant literature aiming at finding and assessing the determinants 
of innovation has focused on those elements within the firm. In that regard, the evidence 
points to a positive influence of the firm’s R&D activities, made within the firm or 
externalised, and of other elements of the so-called absorptive capacity of the firm (e.g. 
high skilled workers and technological cooperation). Additionally, some firm 
characteristics such as size, age, productivity, financial status, type of ownership, 
technological opportunities in each industry, and export activity has been shown to 
correlate with the firm’s R&D activity and the propensity to innovate. 
 
Besides these internal to the firm determinants of innovation, some studies have claimed 
that the context in which the firm operates also determines the propensity to invest in 
R&D, and modulates the chances to innovate. In brief, we could observe significant 
differences in the innovation activity and in the outcome of the innovation process for 
two similar firms if they are localised in different regions, which differ in terms of some 
contextual factors that affect the process of innovation. Among the contextual or 
regional determinants of the firm’s innovation considered in the literature, one can 
mention the region’s R&D effort, the availability of high skilled individuals, 
agglomeration, and an institutional framework prone to innovation. Unfortunately, the 
empirical evidence available so far does not allow deriving robust conclusions on the 
effect of these contextual factors, mostly due to the characteristics of the data used in 
the previous studies. On the one hand, the inference on the parameters linked to the 
regional context in some of the previous studies is made based on a rather limited 
number of spatial units. On the other hand, almost all of them exploit a cross-section of 
firms in a given time period. This allows controlling for a more or less comprehensive 
list of observable internal-to-the-firm characteristics (including features of the market in 
which the firm operates) but does not allow accounting for some important 



 
unobservables, such as managerial talent (which is very difficult to measure and 
therefore to be included in the survey data available for empirical analyses). 
 
Also due to the characteristics of the data used, previous studies have not paid attention 
to the likely modulating effect that the business cycle can have on the role played by the 
regional context on the firm’s innovation activities. To be clear, it is implicitly assumed 
that the impact of regional factors is similar in expansive and recessive periods. 
However, it can be argued that during expansions firms depend less on external 
determinants when they decide to get involved in innovation activities, whereas the 
complementary role of the context is likely to be more important during recessions. In 
this regard, the upheaval provoked by the Great Recession in a country such as Spain 
might well have changed the dependence of its firms on external factors. Firms in a 
territory well endowed with factors and features that facilitate investments of firms in 
technological activities, and eventually make them more likely to succeed in the 
innovative process, could somehow counteract the higher risks and uncertainties in 
recessive and challenging periods. On the contrary, the context can be thought to be less 
decisive during booms. In good times, internal constrains that affect the firms’ decision 
to carry out innovation activities would be less important, making choices about the 
inputs and outputs of the process of innovation independent of local conditions. 
  
Against this background, the aim of this study is to assess the role of the regional 
context on the firm’s innovative activity by exploiting a rich panel dataset of firms in 
the Spanish regions from 2000 to 2015, which is matched with several aggregate 
indicators of regional determinants of innovation identified in the literature. Besides 
estimating the effects of interest for the entire period, I also check for differences in the 
impact of regional factors before and after 2008. This allows me to test the hypothesis 
that the turbulences caused by the Great Recession made the influence of the contextual 
factors more important. In addition, results are also provided for SMEs and large firms 
as well as for firms of different age (the corresponding hypotheses being that the 
regional context is more important for SMEs and young firms). An empirical model is 
derived from a theoretical framework in which the contextual factors affect the profits 
and costs of the innovation activity for the firm. The resulting specification allows 
estimating the effect of the contextual factors, conditioned to observed and unobserved 
sources of firm heterogeneity, and taking into consideration the dynamic character of 
the innovative process (persistence of innovation). We discuss the identification of this 
effect in connection with the characteristics of the data used in the study, and regarding 
the empirical approaches followed in the previous literature. 
 
 
Data and variables 
The study combines data at the firm level with aggregate regional data. The source for 
the firm level data is the Survey on Business Strategies (Encuesta sobre Estrategias 
Empresariales, hereafter ESEE), which is conducted on a yearly basis by the SEPI 
Foundation, under the auspices of the Spanish Government, since 1990. About 1800 
firms are surveyed each year from the population of manufacturing firms with at least 
10 employees. The initial selection was exhaustive for firms with more than 200 
workers, whereas a stratified, proportional and systematic random sampling was used to 
select firms in the 10-to-200 workers category. In the following years, especial attention 
has been paid to the replacement of firms that drop from the sample to avoid reductions 



 
in population coverage across industries and size categories, i.e. to guarantee a high 
level of representativeness for all years. A unique identifier allows tracking the 
information of each firm in the sample over time. In fact, one of the most interesting 
features of the ESEE is that it consists of a panel data set of the firms in the sample, 
meaning that each firms is observed in several years. To account for extraordinary 
changes in the firm’s life, the ESEE includes information about merges, absorptions, 
and scissions. 
 
The ESEE is designed to capture information about firms’ strategies and features that 
affect their decisions, including both their own characteristics and those of the market. 
As for the technological activities it includes information about R&D activities, 
innovation (product, process, organizational and marketing, patents), and collaboration 
with customers and suppliers. Due to the richness of the information included, and the 
panel data characteristics of the sample of firms, the ESEE has been extensively used in 
academic studies dealing with a wide variety of topics, including those related to the 
determinants and effects of the innovative activity. 
 
The design of the sample ensures representativeness for each two-digit NACE-CLIO 
manufacturing sector (20 industries) for the two size-strata mentioned above. The ESEE 
identifies the NUTS 2 region in which each productive establishment of the firm is 
located. In this regard, some remarks are in order. First, the information reported 
regarding most magnitudes (e.g. those for innovative activities) corresponds to the firm, 
meaning that it is not disaggregated by each establishment. Second, multi-plant firms 
can have establishments in more than one region. The region of each establishment is 
available up to a limited number of establishments. In the empirical analysis we deal 
with these two issues, as we need to assign each firm in the sample to a single region. 
Conditioned to the available information, only single-plant firms are included in the 
sample for the analysis. We show that this has almost no effect for firms in the group of 
up to 200 employees (93% of firms in this category have just one establishment in the 
period analysed). As expected the impact in term of the size of the sample is higher for 
large firm (only 62% of these firms have one productive plant). However, this has a 
limited effect on the characteristics of the sample in terms of the main variables under 
analysis (e.g. 31% of single-plant large firms innovated in product versus 33% in the 
total sample of large firms; 71,4% versus 71,5% of firms expending on R&D; 27% 
versus 25% of firms declaring that their market is expanding). Third, firms in each 
region do not represent the region’s population of firms. However, this does not affect 
the empirical exercise in this paper since the regional variables are not computed by 
adding figures from the ESEE data in each region. Instead I take the official data 
available in the Eurostat database for these magnitudes. Therefore, it should be stressed 
that the inference made in the exercise does not requires the regional representativeness 
of the sample of firms, meaning that this is not an impediment for estimating the effect 
of the regional factors on the firm innovative activity. 
 
As for the regional factors, the main source of data is the Eurostat database. It provides 
information on a comprehensive list of key magnitudes for the NUTS 2 Spanish 
regions, in a way that guarantees consistency with the entire set of EU regions. 
 
The ESEE data is available for the period 1990 to 2015, whereas homogeneous data for 
the aggregate variables of interest in this study is available in Eurostat from 2000. Due 



 
to this constraint and given our interest in confronting the booming period previous to 
the Great Recession with that following the impact of the financial crisis in 2008 and 
the public debt crisis in some European economies in the following years, our analysis 
focus on the period that goes from 2000 to 2015. Results are also obtained and 
discussed for two subperiods, 2000 to 2008 and 2009 to 2015. 
 
The study is interested in assessing the impact of the regional context on measures of 
both inputs and outputs of the innovation process. More precisely, we consider firm 
R&D expenditures, technological cooperation, and product and process innovation. As 
for the determinants of innovation activity, following the extant literature, we consider 
firm characteristics (size, age, use of highly skilled workers, export activity, product 
diversification, R&D subsidies, advertising intensity, belonging to a group, foreign 
ownership, capacity utilization), characteristics of the firm’s market (degree of 
competition, market dynamics, appropriability, market share), and proxies for the 
regional context (R&D intensity –total and business sector–, highly skilled labour –, 
GDP per capita, density). I also control by industry and year effects, and for 
extraordinary events that have been shown to affect innovation decisions and 
opportunities (merges, scissions, entries and exits). 
 
 
Descriptive analysis 
Tables 1 and 2 provide a description of some of the main variables used in the empirical 
analysis, including the share of firms in the sample that are involved in R&D activities, 
that cooperate in innovation, and that declared to have innovated in product and process. 
The intensity of an average firm in the sample is also provided. The average sample 
values (percentage of firms in the sample for the binary variables) of the variables used 
to proxy for the observable firm and market characteristics are also provided. Finally, 
the values of some of the factors that account for the regional context are reported. The 
descriptive analysis distinguishes between the two periods under analysis. 
 
 
Empirical model 
As in some previous studies on the determinants of innovation and its persistence, I use 
the framework of Roberts and Tybout (1997). In brief, firm i in region r decides to carry 
out innovation activity in time t if the expected increase in gross profit, , exceeds the 
cost of performing this activity, . That is to say, . 
It is assumed that the change in the gross profit caused by innovation activity depends 
on factors internal to the firm, related to its characteristics and those of its market, , 
and on the regional context, . Similarly, I assume that, through its effect on for 
instance the sunk cost of starting and disrupting the innovation activity, regional factors 
influence the cost of innovation. Hence, a reduced form that links the difference in the 
expected increase in gross profit and cost of innovation with internal and external 
factors is formulated as: 
  

             (1) 
 
It is important to stress that the error, , includes the effect of unobservable 
characteristics that do not vary over time, or that they evolve very smoothly (e.g. quality 
of management), that in some way can affect the profits and costs of innovation, . 



 
That way, , where  captures the effect of other firm unobservables 
that change over time. 
 
In addition, as in previous studies of innovation persistence, I assume that the expected 
net profit depends on the previous realization of innovation, that is to say, whether the 
firm carried out innovation activity in the previous period, . That way, the 
effect of persistence on innovation is considered through the inclusion of  in 
the reduced form in (1). 
 
Since the first stage of the study focuses on the firm decision to perform innovation 
activities and in the outcome of the innovative process (in terms of product and process 
innovations), the empirical model should account for the fact that the dependent 
variables are binary, which distinguish between firms that are active in innovation and 
those that do not. Under the standard assumptions in this context, the probability that 
firm i in region r carries out innovation in time t is expressed as: 
 

 
            (2) 

 
where  denotes the standard normal cumulative distribution function. In this 
specification, the unobserved heterogeneity ( ) is correlated with innovation carried 
out in the previous period and, most likely, with the firm observed characteristics. In 
this context, the non-lineal correlated random effects model has become the standard 
specification for the assessment of the determinants of the firm’s innovation activity. In 
brief, using the Wooldridge–Mundlack and Chamberlain approach, I control for the 
correlation between the unobservable and observable firm characteristics through the 
inclusion of the firms’ sample averages of the later, whereas the inclusion of the initial 
observation for the innovation variable allows me to control for the correlation between 
its lagged value and the unobservables. This guarantees the consistent estimation of the 
average partial effects (APE) of interest. 
 
Finally, it should be stressed that the identification of the effects of the determinants of 
innovation, in particular those of the contextual factors, are analysed in detail in the 
study.  
 
 
Some results 
An illustration of the results in the study is provided next. To be precise I report just 
some of the results regarding the effects related to the decision to carry out R&D 
expenditures. Table 3 reports the estimates for the entire period under analysis and the 
full sample of firms. It first reports the estimated effect of the regional factor for a 
simple specification that does not control for observable and unobservable 
characteristics (column i). The firm and market observables characteristics are 
subsequently added as controls in the next two columns, whereas unobserved random 
firm effects are taken into account in columns iv and v. The difference between these 
two columns is that the later accounts for the correlation between the unobservable and 
observable firm and market characteristics (through the estimation of the correlated 
random effects model). Finally, results of the estimation of the dynamic model are 
reported in the last two columns, the difference between the two being the inclusion in 



 
column vii of other controls for the regional context. The main features that can be 
derived for these results are: 
 

• The	effect	of	innovation	intensity	in	the	region,	as	proxied	by	the	GERD	over	
GDP	 ratio,	 is	 significant	 and	 sizeable	 even	 after	 controlling	 for	 a	
comprehensive	list	of	firm	and	market	characteristics.	

• However,	 although	 still	 sizeable,	 it	 become	 non-significant	 when	 the	
influence	of	the	firm	unobservables	is	taken	on	board.	This	is	so	in	the	non-
correlated	as	well	as	in	the	correlated	random	effects	specifications.	

• The	effect	of	the	region’s	innovation	intensity	remains	non-significant	when	
the	 effect	 of	 the	 previous	 innovation	 activity	 is	 considered.	 In	 that	 case,	
even	 the	 magnitude	 of	 the	 estimated	 effect	 decreases	 sharply.	 This	 is	
reasonable	 given	 the	 high	 persistence	 that	 characterises	 both	 the	 firm’s	
innovation	 activity	 and	 figures	 of	 innovation	 effort	 in	 the	 regions.	 This	
identification	issue	is	discussed	in	detail	in	the	paper.	

 
Results for the two subperiods are reported in Tables 4 and 5. They confirm the 
existence of differences in the effect of the regional context before and after the 
beginning of the Great Recession. In brief, the evidence suggests that: 
 

• The	 impact	 of	 the	 region’s	 innovation	 intensity	 could	 have	 been	 less	
important	 during	 the	 expansive	 period	 that	 ended	 in	 2008.	 It	 is	 not	 just	
lower	 in	magnitude	but	becomes	non-significant	when	controlling	 just	 for	
the	observable	firm	characteristics.	

• The	 magnitude	 of	 the	 effect	 in	 the	 subperiod	 starting	 in	 2009	 in	 much	
higher	 in	 magnitude	 and	 it	 remains	 significant	 even	 after	 controlling	 for	
firm	and	market	observable	 caracteristics	and	 for	 correlated	 random	 firm	
effects.	 Actually,	 the	 magnitude	 of	 the	 effect	 of	 the	 regional	 innovative	
context	is	even	larger	when	I	control	for	unobserved	firm	heterogeneity.	

• The	effect	of	the	regional	innovation	context	only	losses	it	significance	in	the	
dynamic	specification.	However,	this	could	be	due	to	the	high	persistence	of	
both	the	firm’s	 innovation	activity	and	innovation	intensity	at	the	regional	
level,	which	makes	the	identification	of	the	effect	of	interest	rather	difficult.	
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Table 1. Description of main variables at firm level. 

	
2000-2015	

	
2000-2008	

	
2009-2015	

	

All	
firms	 SMEs	

Large	
firms	

	

All	
firms	 SMEs	

Large	
firms	

	

All	
firms	 SMEs	

Large	
firms	

INNOVATION	INDICATORS	
	 	 	 	 	 	 	 	 	 	 	R&D	activity	(%	of	firms)	 31.4	 22.2	 71.4	

	
32.3	 20.8	 71.6	

	
30.3	 23.8	 71.0	

R&D	intensity	(%	of	sales)	 0.9	 0.6	 2.1	
	

1.0	 0.6	 2.3	
	

0.8	 0.6	 1.5	
Cooperation	(%	of	firms)	 27.9	 19.5	 64.5	

	
28.3	 17.8	 64.0	

	
27.4	 21.4	 65.6	

Product	Innov	(%	of	firms)	 16.3	 13.0	 30.8	
	

17.0	 12.5	 32.3	
	

15.5	 13.6	 27.8	
Process	Innov	(%	of	firms)	 30.0	 25.2	 50.8	

	
29.3	 23.7	 48.2	

	
31.0	 26.9	 56.3	

	 	 	 	 	 	 	 	 	 	 	 	FIRM	CHARACTERISTICS	
	 	 	 	 	 	 	 	 	 	 	Skilled	workers	(%	of	employees)	 34.0	 32.0	 42.5	

	
29.8	 27.2	 38.4	

	
39.4	 37.5	 51.3	

Export	(%	of	firms)	 63.1	 56.1	 93.8	
	

60.7	 51.0	 93.4	
	

66.2	 61.7	 94.7	
Product	divers	(%	of	firms)	 12.3	 12.1	 13.3	

	
11.6	 11.0	 13.4	

	
13.2	 13.3	 13.1	

R&D	subs	(%	of	firms)	 9.8	 5.8	 27.4	
	

9.7	 4.9	 26.0	
	

10.1	 6.8	 30.3	
Advertising	expenditures	(%	of	sales)	 1.0	 0.9	 1.6	

	
1.1	 1.0	 1.7	

	
0.9	 0.8	 1.5	

Belong	to	group	(%	of	firms)	 31.1	 20.8	 74.9	
	

30.2	 17.3	 73.4	
	

32.3	 24.9	 77.9	
Foreign	ownership	(%	of	firms)	 12.5	 6.8	 37.6	

	
13.5	 6.5	 37.4	

	
11.3	 7.1	 37.9	

	 	 	 	 	 	 	 	 	 	 	 	MARKET	CHARACTERISTICS	
	 	 	 	 	 	 	 	 	 	 	Competition	in	firm's	market	
	 	 	 	 	 	 	 	 	 	 	10	or	less	(%	of	firms)	 50.6	 46.2	 69.8	

	
53.6	 48.5	 70.8	

	
46.9	 43.6	 67.6	

11	to	25	(%	of	firms)	 14.4	 14.5	 14.1	
	

15.0	 15.1	 14.7	
	

13.7	 13.8	 12.9	
more	than	25	(%	of	firms)	 9.3	 10.3	 4.8	

	
9.9	 11.3	 5.4	

	
8.4	 9.1	 3.6	

atomized	market	(%	of	firms)	 25.7	 29.0	 11.3	
	

21.5	 25.1	 9.1	
	

31.0	 33.4	 15.8	
Expansive	market	(%	of	firms)	 19.8	 18.2	 27.0	

	
24.0	 21.9	 31.1	

	
14.6	 14.0	 18.5	

Recesive	market	(%	of	firms)	 30.9	 32.3	 24.7	
	

22.2	 23.1	 19.5	
	

41.7	 42.7	 35.7	
Patents	per	firm	in	industry	(avrg)	 0.42	 0.39	 0.58	

	
0.47	 0.43	 0.60	

	
0.37	 0.34	 0.54	

Customers	concentr	(%	of	firms)	 46.6	 46.7	 46.0	
	

45.7	 46.2	 43.9	
	

47.6	 47.2	 50.4	
Clients	concentr	(%	of	firms)	 47.9	 49.8	 39.8	

	
47.8	 50.2	 39.8	

	
48.0	 49.3	 39.7	

Significant	market	share	(%	of	firms)	 29.9	 23.9	 57.0	
	

32.7	 25.1	 59.8	
	

26.3	 22.5	 51.4	
Sales	growth	(%)	 -1.3	 -2.1	 1.7	

	
1.9	 1.4	 3.8	

	
-5.4	 -5.9	 -2.4	

Note: See Table* in the Appendix for the definition of the variables. 



 
 
 
Table 2. Description of some variables of the regional context. 

	
2000-2014(15)	

	
2000-2008	

	
2009-2014(15)	

	

GERD	
Total	

GERD	
BES	

Scient	
&	Eng	

Univ.	
degree	

GERD	
Total	

GERD	
BES	

Scient	
&	Eng	

Univ.	
degree	

GERD	
Total	

GERD	
BES	

Scient	
&	Eng	

Univ.	
degree	

Andalusia	 0.91	 0.31	 3.48	 26.66	
	

0.78	 0.27	 3.37	 25.02	
	

1.10	 0.39	 3.63	 28.77	
Aragon	 0.85	 0.48	 5.22	 34.62	

	
0.76	 0.43	 5.06	 32.83	

	
0.99	 0.54	 5.43	 36.91	

Asturias	 0.83	 0.38	 4.71	 36.09	
	

0.75	 0.34	 4.18	 31.82	
	

0.94	 0.44	 5.39	 41.57	
Balearic	Is.	 0.31	 0.05	 2.95	 23.17	

	
0.27	 0.05	 2.88	 20.84	

	
0.36	 0.05	 3.04	 26.16	

Canary	Is.	 0.56	 0.12	 2.90	 26.22	
	

0.57	 0.13	 2.80	 25.20	
	

0.55	 0.11	 3.03	 27.53	
Cantabria	 0.80	 0.28	 4.30	 35.86	

	
0.63	 0.22	 3.79	 32.54	

	
1.06	 0.36	 4.96	 40.11	

Castile-La	Mancha	 0.51	 0.27	 3.58	 25.00	
	

0.46	 0.22	 3.24	 22.68	
	

0.60	 0.34	 4.01	 27.99	
Castile-Leon	 0.98	 0.54	 4.54	 33.27	

	
0.92	 0.51	 4.04	 31.06	

	
1.08	 0.60	 5.17	 36.11	

Catalonia	 1.38	 0.85	 4.99	 33.07	
	

1.27	 0.82	 4.59	 30.74	
	

1.55	 0.88	 5.51	 36.06	
C.	Valenciana	 0.93	 0.36	 3.87	 28.80	

	
0.85	 0.31	 3.52	 26.34	

	
1.05	 0.42	 4.31	 31.96	

Extremadura	 0.70	 0.13	 3.94	 24.84	
	

0.63	 0.12	 3.68	 22.62	
	

0.79	 0.15	 4.29	 27.70	
Galicia	 0.86	 0.37	 3.99	 31.43	

	
0.82	 0.34	 3.36	 28.22	

	
0.91	 0.42	 4.80	 35.54	

Madrid	 1.76	 1.00	 7.80	 41.65	
	

1.72	 0.99	 7.34	 38.51	
	

1.83	 1.01	 8.39	 45.69	
Murcia	 0.76	 0.31	 3.73	 26.68	

	
0.69	 0.30	 3.51	 25.36	

	
0.87	 0.34	 4.00	 28.37	

Navarra	 1.67	 1.14	 5.75	 40.50	
	

1.47	 0.99	 5.29	 38.52	
	

1.97	 1.36	 6.34	 43.04	
Basque	C.	 1.74	 1.34	 5.87	 46.57	

	
1.49	 1.17	 5.14	 43.83	

	
2.11	 1.60	 6.80	 50.09	

La	Rioja	 0.82	 0.48	 4.18	 33.84	
	

0.73	 0.46	 3.48	 30.59	
	

0.97	 0.51	 5.09	 38.03	
Note: See Table* in the Appendix for the definition of the variables. 



 
 
Table 3. Estimation results for R&D activity. Full period 2000-2015 
	 (i)	 (ii)	 (iii)	 (iv)	 (v)	 (vi)	 (vii)	

GERD	(lag)	 0.160***	 0.133***	 0.108***	 0.141	 0.114	 0.0753	 -0.0529	

	
(0.0236)	 (0.0380)	 (0.0412)	 (0.0968)	 (0.112)	 (0.0629)	 (0.102)	

R&D	exp.	(lag)	
	 	 	 	 	

2.021***	 2.018***	

	 	 	 	 	 	
(0.0606)	 (0.0605)	

Firm	characteristics	
	 	 	 	 	 	 	

Test	of	significance	
	

5817	 4477	 1608	 402.9	 87.20	 87.32	

p-value	
	

0,000	 0,000	 0,000	 0,000	 0,000	 0,000	

	 	 	 	 	 	 	 	
Market	characteristics	

	 	 	 	 	 	 	
Test	of	significance	

	 	
137.7	 43.64	 9.679	 11.26	 11.19	

p-value	
	 	

0,000	 0,000	 0.469	 0.337	 0.343	

	 	 	 	 	 	 	 	
Other	regional	factors	

	 	 	 	 	 	 	
Test	of	significance	

	 	 	 	 	 	
7.103	

p-value	
	 	 	 	 	 	

0.213	

	 	 	 	 	 	 	 	
Other	controls	

	
YES	 YES	 YES	 YES	 YES	 YES	

Within	averages	
	 	 	 	

YES	 YES	 YES	

Initial	R&D	
	 	 	 	 	

YES	 YES	

	 	 	 	 	 	 	 	
Observations	 20,521	 19,096	 17,101	 17,101	 17,101	 17,003	 17,003	

Number	of	Firms	
	 	 	

2,690	 2,690	 2,673	 2,673	

rho	
	 	 	

0.664	 0.628	 0.0779	 0.0776	

Test	signif	(rho)	 		 		 		 2122	 1779	 12.85	 12.89	
Notes: The dependent variable is a binary variable that equals 1 if the firm declared to perform R&D activities and 0 
otherwise. All estimates include industry and year dummies. The full list of result is available in the Appendix. 
Standard errors clustered by firm in parenthesis. *** p<0.01, ** p<0.05, * p<0.1 



 
 
Table 4. Estimation results for R&D activity. Period 2000-2008 
	 (i)	 (ii)	 (iii)	 (iv)	 (v)	 (vi)	 (vii)	

GERD	(lag)	 0.104***	 0.0912*	 0.0571	 -0.0141	 -0.0654	 0.0325	 -0.00736	

	
(0.0341)	 (0.0529)	 (0.0585)	 (0.142)	 (0.169)	 (0.0913)	 (0.196)	

R&D	exp.	(lag)	
	 	 	 	 	

1.984***	 1.978***	

	 	 	 	 	 	
(0.0904)	 (0.0902)	

Firm	characteristics	
	 	 	 	 	 	 	

Test	of	significance	
	

3081	 2284	 809.5	 95.29	 49.26	 48.88	

p-value	
	

0,000	 0,000	 0,000	 0,000	 0,000	 0,000	

	 	 	 	 	 	 	 	
Market	characteristics	

	 	 	 	 	 	 	
Test	of	significance	

	 	
84.43	 35.84	 12	 16.46	 16.44	

p-value	
	 	

0,000	 0,000	 0.285	 0.087	 0.088	

	 	 	 	 	 	 	 	
Other	regional	factors	

	 	 	 	 	 	 	
Test	of	significance	

	 	 	 	 	 	
3.502	

p-value	
	 	 	 	 	 	

0.623	

	 	 	 	 	 	 	 	
Other	controls	

	
YES	 YES	 YES	 YES	 YES	 YES	

Within	averages	
	 	 	 	

YES	 YES	 YES	

Initial	R&D	
	 	 	 	 	

YES	 YES	

	 	 	 	 	 	 	 	
Observations	 10,710	 9,955	 8,684	 8,684	 8,684	 8,648	 8,648	

Number	of	Firms	
	 	 	

2,030	 2,030	 2,015	 2,015	

rho	
	 	 	

0.706	 0.697	 0.120	 0.121	

Test	signif	(rho)	 		 		 		 1029	 904.2	 8.440	 8.735	
Note: see Table 3. 
 



 
 
Table 5. Estimation results for R&D activity. Period 2009-2015 
 

	 (i)	 (ii)	 (iii)	 (iv)	 (v)	 (vi)	 (vii)	

GERD	(lag)	 0.218***	 0.203***	 0.181***	 0.304**	 0.385**	 0.139	 -0.0327	

	
(0.0329)	 (0.0567)	 (0.0606)	 (0.146)	 (0.177)	 (0.0866)	 (0.143)	

R&D	exp.	(lag)	
	 	 	 	 	

1.908***	 1.910***	

	 	 	 	 	 	
(0.0864)	 (0.0864)	

Firm	characteristics	
	 	 	 	 	 	 	

Test	of	significance	
	

2668	 2143	 825.4	 148.1	 66.81	 67.47	

p-value	
	

0,000	 0,000	 0,000	 0,000	 0,000	 0,000	

	 	 	 	 	 	 	 	
Market	characteristics	

	 	 	 	 	 	 	
Test	of	significance	

	 	
68.06	 28.88	 9.537	 9.928	 9.879	

p-value	
	 	

0,000	 0.001	 0.482	 0.447	 0.451	

	 	 	 	 	 	 	 	
Other	regional	factors	

	 	 	 	 	 	 	
Test	of	significance	

	 	 	 	 	 	
5.965	

p-value	
	 	 	 	 	 	

0.310	

	 	 	 	 	 	 	 	
Other	controls	

	
YES	 YES	 YES	 YES	 YES	 YES	

Within	averages	
	 	 	 	

YES	 YES	 YES	

Initial	R&D	
	 	 	 	 	

YES	 YES	

	 	 	 	 	 	 	 	
Observations	 9,811	 9,141	 8,417	 8,417	 8,417	 8,411	 8,411	

Number	of	Firms	
	 	 	

1,952	 1,952	 1,951	 1,951	

rho	
	 	 	

0.685	 0.702	 0.091	 0.086	

Test	signif	(rho)	 		 		 		 906.9	 877.7	 4.784	 4.254	
Note: see Table 3. 
 
 
 
 
 
 
 


