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Abstract

:

This piece of work provides new findings about the effects of interactions between efforts to innovate and foreign direct investment on the results of innovation in Spanish firms. Examples of beneficial outcomes would be patents, as well as new products and processes. In addition, consideration will be given to the innovation activities that can favour from foreign direct investment in such a way as to attain innovation objectives of this sort. The source of the information used is PITEC, the Spanish Panel for Technological Innovation, together with figures from DataInvex, which contains the official statistics on foreign investment and other trade figures, provided by the Spanish Ministry of Commerce. In this study, we use logistic regression models to explain the impacts that attempts to innovate have upon the absorption of the foreign direct investment to attain the innovation outcomes. R&D expenditures, external collaboration, and public funds for innovation favour the absorption of Foreign Direct Investment to achieve beneficial outcomes from the innovation.
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1. Introduction


The aims of this paper concentrate on providing new findings about the effects of the foreign direct investment received by a sector on the results of innovation, such as patents or novel processes and products. Consideration is also given to any foreign presence and to efforts to innovate, which include spending on research and development (R&D), cooperation with other economic agents, or public funding. Attention is paid to the combined impacts of each of these strivings to innovate in conjunction with foreign direct investment and any foreign presence in the sector. R&D expenditures, external collaboration, and public funds for innovation favour the absorption of Foreign Direct Investment to achieve beneficial outcomes from the innovation.



In undertaking this work, logistic regression models were used, with the calculations being performed using the Stata 14.0 software package. The figures were drawn from the PITEC databases and from DataInvex statistics. The polarity and intensity of efforts to innovate made by Spanish companies were investigated, in conjunction with their ability to absorb foreign direct investment in order to achieve beneficial outcomes from innovation.



The paper is structured as follows. Section 2 looks at the literature review; Section 3 presents the models, data, and methodology used to explain the factors of the interaction between efforts to innovate and foreign direct investment that affect the results of innovation. The final section concludes the paper.




2. Literature Review


2.1. Foreign Direct Investment and Innovation Results


The literature regarding foreign direct investment (FDI) and the related outcomes of innovation highlight the fact that the movement of capital from multinational companies to Spanish enterprises is indirectly related to the achievement of certain innovatory results, as may be seen in [1]. These authors studied the impact of foreign direct investment and the capacity to absorb it upon the outcomes of innovation, using figures for the patent applications that were submitted and the new technologies that were developed. They demonstrated a significant positive effect of FDI on innovation. There has also been confirmation of a positive linkage between FDI and the expansion of innovatory technology, leading to noteworthy financial growth in the involved firms [2].



Álvarez-Herranz et al. [3] showed that the very process of innovating had a positive influence on the attainment of beneficial results from innovation. Baumann and Kritikos [4] found that micro-enterprises obtained comparable advantages from innovatory processes to those of larger firms, since they were equally capable of enhancing the results of innovation. New approaches also trigger technological progress, allowing for the use of cleaner energy, enhancements in energy efficiency, and reductions in polluting emissions. However, innovatory activities are always accompanied by a high level of risk, so large investments of resources may not be rewarded [5]. Shen et al. [6] observed that no evidence was found to demonstrate that innovation has secondary effects on productivity. Consequently, the present study aims to check whether there is any positive impact from efforts to innovate that would favour the absorption of FDI, to achieve good results from innovation.



Zheng et al. [7] suggested that there is a long-term relationship of considerable extent and significance between foreign direct investment and innovation.




2.2. Absorptive Capacity from Foreign Direct Investment


Huang and Zhang [8] discovered that FDI stimulated the innovatory activities of domestic companies. Alsebai et al. [9] found a positive relationship between FDI and participation in total capital formation in terms of economic growth. Other studies, such as Cohen and Levinthal [10], agreed on the importance of applying any new knowledge that is acquired, since if this is not applied then there will be no way of exploiting existing skills or building up new competences.



Moreover, local spending on R&D is a highly significant determinant of the capacity to innovate [11].



FDI is seen as a motor for growth and enhancements in productivity via technology [12]. Prior work has suggested that FDI tends to have a technological spillover effect, increasing the productivity of domestic firms as well [13,14]. Most of the published literature concentrates on FDI’s impact on Total Factor Productivity, paying less attention to its influence on the results of innovation.



Foreign direct investment improves the absorption of outcomes from innovation and economic growth through the diffusion of novelties in host firms. Furthermore, it is said that innovation is a motor, driving successful companies at the micro level [15]. Innovation takes place when firms can create new processes to produce existing products more efficiently, differentiate current products, or introduce completely novel products, so as to increase sales and market performance [16].



Research and development not only acts as a stimulus for innovation, but also permits a company to identify, assimilate, and exploit know-how from outside sources [17]. In addition, thanks to the availability of funds, companies receiving FDI are likely to attract and retain more qualified personnel by offering higher pay [18,19]. Hence, access to funding stimulates innovation in firms [20].



Arun and Yıldırım [21] investigated how FDI plays a central role in raising the level of innovation in most countries. FDI and collaboration with outside bodies need to be combined to boost innovation.



The hypothesis the present piece of work aims to confirm, following suggestions from earlier studies, is that the enterprises receiving the most FDI are more likely to achieve beneficial innovation outcomes.



Lutz et al. [22] noted that a foreign presence, established through FDI, can have a positive impact on the competitive performance of domestic firms. This is because the productivity of local enterprises can be enhanced through technology transfer or its effects, which can act as an example or demonstrate how things can be done. Lutz et al. [22] and Ongena et al. [23] showed that a foreign presence and FDI could have a positive influence on production and exports in domestic businesses.



As noted in previously published work, a foreign presence in a sector can act as a spur for companies to undertake direct investments abroad. The present investigation is intended to demonstrate that the interaction between foreign direct investment and the activities of a foreign presence in a sector tends to yield favourable results through innovation.




2.3. External Collaboration for Innovation


At present, those studying the management of innovation, firms, and those with political responsibilities all recognize that collaboration with outsiders is crucial if organizations are to obtain new knowledge. Cooperating with others offers many advantages to firms, including gaining access to new skills, reducing the cost of acquiring these skills, increasing innovation, and decreasing the risks associated with R&D activities and projects for innovation [24]. In this way, collaborating with outsiders enhances the innovation performance of companies [25,26,27].



The extent of external cooperation is important if firms are to acquire the knowledge necessary for innovation [28].



Numerous studies have shown that collaboration with others enhances the innovation performance of businesses. Faems et al. [25] suggested that there is a positive relationship between the innovatory performance of an enterprise and its cooperative links with other organizations. Huang and Yu [29] found that, in the information and communications technology, industry collaboration, whether or not it is competitive, had a positive influence on the innovation of an enterprise. The impact of cooperating with outsiders differed in accordance with the kind of innovation involved. Un et al. [30] discovered that collaboration on research and development with suppliers and universities was beneficial for process innovation, but other sorts of collaborative contact either had no significant effect or were of no great use.



Likewise, Ollila and Yström [31] noted that the building up of networks and multifunctional encounters in open spaces for innovation, where member organizations could meet to innovate together, were of value in facilitating a creative climate. We propose, according to the literature review, Hypothesis 1:



Hypothesis 1 (H1):

The external collaboration for innovation favours the absorption of Foreign Direct Investment so as to achieve beneficial outcomes from innovation.






2.4. R&D Expenditures


It has been demonstrated that R&D activities favour good results regarding innovation in businesses [32,33]. Havins [34] linked R&D expenditure, along with the management of innovation, as being among the principal components for tackling the unique challenges facing present-day organizations and, in this way, improving the quality of the decisions they took.



Yıldırım and Arun [35] showed that work on R&D in combination with FDI improved innovation outcomes. León et al. [36] highlighted the considerable value of open models for innovation for organizations in enhancing their levels of R&D and innovation.



Spending on research and development is normally undertaken with the goal of achieving useful outcomes regarding innovation. The piece of research reported here investigated Hypothesis 2 (H2):



Hypothesis 2 (H2):

There is a positive link between the interaction of FDI and R&D spending with the attainment of good results from innovation.






2.5. R&D Activities: Internalization and Externalization


Sbernini et al. [37] investigated the relationships between strategic development decisions for global products, including sub-contracting, outsourcing, and strategies for alliances, together with their impact on day-to-day business, in the context of open global innovation. Cammarano et al. [38] considered that the adoption of open innovation, particularly the externalization of R&D, positively affected innovation.



Supported by this technical perspective, Audretsch and Vivarelli [39] indicated that gaining knowledge from outside sources is more likely in those enterprises with a larger amount of specific resources devoted to acquiring and assimilating foreign technology.



Watkins and Paff [40] pointed out that the complementarity of internal and external R&D activities was especially common in sectors characterized by complexity and rapid technological change. They noted that, in sectors of this kind, the learning effect arising from internal R&D plays a decisive role in the assimilation of information gleaned from external sources.



These features, together with the growing complexity of innovatory processes, create incentives for enterprises to include external sources of knowledge in their technology strategy [41]. Recent studies have analysed how public subsidies stimulate this interaction. Busom and Fernández-Ribas [42] concluded that subventions of this kind had a positive effect on the setting up of cooperation agreements. Their findings demonstrated that subsidies encouraged cooperation with customers and suppliers, as well as with universities and research centres. Similar results were noted in Afcha Chavez [43] for central and regional government subventions in Spain.



Martínez-Noya and García-Canal [44] analysed various factors in enterprises and the environment that influenced the decision to outsource R&D services.



The present piece of work proposes Hypothesis 3 (H3):



Hypothesis 3 (H3):

The interaction of FDI with R&D outsourcing has a positive link with the achievement of good outcomes from innovation.






2.6. Relationships with the State in Terms of Innovation


Junior et al. [45] highlighted the fact that public funding played an important role in stimulating research and development activities. Oliver-Espinoza et al. [46] stated that they found no relationship between public financing and the results regarding innovation. This may be an exception, since various successful policies giving rise to radical innovations have concentrated on the formation of markets through direct generalized public funding [47].



Government subventions have an influence on the combination of internal and external R&D expenditure, favouring a good innovatory performance by firms [48].



In Spain, the percentage of companies involved in subsidized cooperative agreements was greater than those participating but receiving no subsidy [43]. Furthermore, the receipt of public aid permitted enterprises to demonstrate their financial viability, together with the scientific and technical quality of their R&D work, hence reducing uncertainty, assisting in the correction of information asymmetries that may make it hard for a given firm to gain access to external funding, and aiding the sales of its products in a technological marketplace [49].



Public funding is a very great help to firms in the development of innovatory actions. The present paper aimed to investigate Hypothesis 4 (H4):



Hypothesis 4 (H4):

The interaction of FDI with government financing stimulates the attainment of beneficial outcomes from innovation.






2.7. Patents


The findings published by Lampe and Moser [50] suggest that when the establishment of patent rights by firms has been extensive and strong, the same enterprises also achieved other positive results regarding innovation.



Lema et al. [51] concluded that the effects of patents as incentives to innovation are stronger in some sectors than in others. Kim et al. [52] investigated patents with regard to innovation performance.



Baten et al. [53] held that firms expand their number of low-quality patents with an eye to protecting their strategic, higher-quality patents. Zemla-Pacud [54] suggest that if a system for patents was to function well it had to provide incentives to innovate, safeguarding dynamic competition and protecting the public interest. This constitutes a balancing act and is faced with considerable difficulties in today’s joined-up world.




2.8. Product Innovations


Enterprises investing more in R&D succeed in innovating their procedures before their competitors. This allows them to enhance the quality of their products and grow more rapidly, making them able to enter new markets [55].



Investigations by Saeed et al. [56] indicated that where there is a capacity for absorption, only collaboration with research organizations and competitors could be seen to have positive effects on the ability to innovate products. Jiang et al. [57] revealed that the presence or absence of unease about this matter could increase or diminish company profits, and encourage or impede product innovation.



The innovation of products can make a strategic difference to the goods an organization offers in the marketplace. This can satisfy demands, build customer loyalty, and improve the firm’s profitability. Innovations in processes, on the other hand, point to a current of renovation within an enterprise [58].




2.9. Process Innovations


Hervas-Oliver et al. [59] showed that innovation in processes was complemented by novelties in organization that favoured innovatory performance.



Lager [60] explained that the objective of product innovation is to develop new products, improve the characteristics of existing products, enhance their quality, etc.



In addition to the presence of a capacity for absorption, cooperation with research organizations and competitors has a positive impact on the ability to undertake upgrading of this sort. However, when it comes to renovating processes, collaborations with research organizations and with suppliers become the weightiest factors [56].



The development of process innovation is strongly linked to external factors; Wheelwright [61] suggested that three currents drive this kind of improvement. These include intense international competition, fragmented but demanding markets, and a wide range of rapidly changing technologies. Cetindamar et al. [62] felt that technology managers should receive training on team administration, data analysis, and development techniques so as to be able to achieve increasing technological innovation. This is principally because innovation in enterprises has been increasing, in parallel with general worries about sustainability.



Milewski et al. [63] showed that flexible hierarchical structures and the building up of a technological infrastructure favoured process innovation, as well as technological or organizational changes in accordance with the level of standardization that is desired.



Frishammar et al. [64] stressed the need to understand the requirements for production, to evaluate product characteristics, to have a full implementation plan, to grasp what resources a project might want, and to anticipate, at an early stage, what results may be expected to achieve good innovation outcomes. Damanpour and Aravind [65] suggested that, in order to create a more unified management, the adoption of novel technologies should go hand in hand with new processes and systems of organization, since performance depends on how well different types of innovation promote organizational objectives. Parida et al. [66] considered that formalized procedures reduced uncertainty, although they might have a downside in adversely affecting process innovation.





3. Data, Model and Methodology


The PITEC database was used to obtain annual information from a total of 12,849 firms, covering the period from 2003 to 2016. Similarly, annual data for the same years were drawn from DataInvex, the statistical resource for foreign investment in Spain, maintained by the Ministry of Industry, Trade and Tourism.



The variables investigated in the model were as follows:



PAT: Patent applications. If a company registered any patents in year t, the variable takes the value 1. If not, it is set at 0.



PRODINN: Product Innovation. This variable takes the value 2 if the firm has achieved any of the following innovation objectives: the incorporation of new materials, the use of novel components or intermediate products, adopting new designs or forms of presentation, and adding further functionality to a product. If none of these have occurred, the variable is given a value of zero.



PROCINN: Process Innovation. The value for this variable is 1 if an enterprise has implemented any of the following changes in processes: the introduction of novel machinery or new methods of organizing production. If this has not happened, the variable is set at zero.



Ln(FDI). The natural logarithm of foreign direct investment at constant prices according to sector and market share. This is calculated by multiplying the market share of firm i in year t by the logarithm of the amount of FDI for year t in the sector of company i.



PRE: Foreign presence in the sector: This variable is calculated as the total sales made by foreign companies in sector s during year t, divided by the sales of all the firms of the sector, both local and foreign, in that same year, expressed as a percentage.



COOP: External cooperation. Shows the level of cooperation with the various external agents considered (companies in the same group, suppliers, customers, competitors, consultancy firms, universities, and public research establishments). The values for this run from 0 (zero), if there is no collaboration with any of these, up to 7, if there is a cooperative link with all of them.



RDIN: Internal R&D expenditures to indicate if a firm has internal R&D expenditures. This variable equals 1 if a firm has internal R&D expenditures; it equals zero other-wise.



RDEX: External R&D expenditures to indicate if a firm has external R&D expenditures. This variable equals 1 if a firm has external R&D expenditures; it equals zero other-wise.



Intensity. R&D intensity is the ratio of the number of employees working in the R&D department to total staff.



FIN. Public funding for innovation to indicate if a firm receives financial support for innovation activities from national governments, the European Union, or local or regional institutions. This variable equals 1 if a firm receives public funding for innovation; it equals zero otherwise.



Ln(SIZE). The natural logarithm of the number of employees.



Ln(GDP). The natural logarithm of the gross domestic product (GDP) deflator for the year t.



This study uses a logistic regression with unbalanced panel data. For this purpose, nine logistic regression models were produced. Checks were made as to whether it was feasible to confirm the hypothesis that the outcomes from innovation could be expressed as a function of the innovatory efforts that favour the absorption of foreign direct investment.



For Models 1, 2, and 3, the individual efforts to innovate will be included.



In Models 4, 5, and 6, the interaction of foreign direct investment with efforts to innovate will be considered.



Here, the independent variables will be derived from the product derived by multiplying each innovation effort by the amount of foreign direct investment.



Models 7, 8, and 9 will study the interaction of a foreign presence in a sector with the attempts to innovate noted in the previous models.



In these three models, the independent variables will be obtained by multiplying each innovatory effort by the value of the foreign presence variable referring to the given firm i in the year t.



The statistical description and the correlation matrix of the variables used in the models for this study are shown in Table 1 and Table 2.



As shown in the correlation matrix, all the relationships between the variables from 1 to 10 are positive.




4. Results and Discussion


The section below will consider the effect of innovatory efforts that affect the absorption of foreign direct investment to achieve good innovation outcomes. A logistic regression model was utilized, rather than a linear one, to present the results using odds ratios, which provides an idea of the impact of variants of individual binary variables.



The intention was to demonstrate, in this way, that innovation in firms, foreign direct investment, and its absorption were not haphazard, but depended to a great degree upon strivings towards innovation on the part of Spanish companies.



On the same lines as in previous work, in the first three models, attention will first be paid to the individual variables mentioned above. Thereafter, consideration will be given to the interaction of foreign direct investment and any foreign presence in the sector with efforts to innovate.



The results obtained with Stata 14.0 from the nine models are summarized in Table 3.



According to these empirical results, the probability of a company developing new patents increases significantly with foreign direct investment in its sector, internal and external R&D spending, cooperation between organizations, the size of R&D staff, and public funding.



In the light of this, it should be clear that any decision a firm makes regarding foreign direct investment should not be seen as trivial, because its decision can have a positive influence by increasing the likelihood that the enterprise will achieve innovation, reflected in the patent applications. The same is true of inter-firm cooperation, since companies engaging in cooperation over innovation attained the best outcomes in terms of patent applications.



These results support all hypotheses presented this piece of work, as the proposed models point to a strong, significant relationship between foreign direct investment in a sector and innovation outcomes. The greater the effort to innovate when there is foreign direct investment in a business, the larger the business’s capacity to achieve innovations regarding its products. So, if a firm makes a more extensive innovation effort, then it achieves higher productivity. Sánchez-Sellero et al. [67] suggest that, as a consequence of this, innovation outcomes provide benefits in terms of productivity.



Regarding the total personnel assigned to R&D, no clear positive or negative effect was seen following the successful implementation of product innovations.



In light of these results, it would appear that the number of R&D staff may be inversely proportional to process innovation. This may be due to that fact that increasing the proportion of research and development personnel relative to the total staff might reduce company productivity, eroding attempts to innovate processes. In those firms whose employees have few qualifications, the effects on the employment of local innovatory activities are significantly negative, with these effects having no impact on the knowledge derived from other regions [68].



We accept Hypothesis 1 (H1): external collaborations for innovation favour the absorption of Foreign Direct Investment so as to achieve beneficial outcomes from innovation. This result is aligned with that of Faems et al. [25], suggesting that there was a positive relationship between the innovatory performance of an enterprise and its cooperative links with other organizations, and with that of Bataineh et al. [69], highlighting the importance of R&D investment for firms seeking to obtain a competitive advantage.



We found a positive link between the interaction of FDI and R&D spending with the attainment of good innovation results, confirming Hypothesis 2 (H2). This is in accordance with the previous finding of Yıldırım and Arun [35], which showed that work on R&D, in combination with FDI, led to better innovation outcomes.



Our results confirm Hypothesis 3 (H3), that the interaction of FDI with R&D outsourcing has a positive link with the achievement of good innovation outcomes. This finding is a new contribution in relation to the previous findings of Cammarano et al. [38], which considered that the externalization of R&D positively affected the benefits of innovation.



The previous study of Afcha and López [48] states that the government subventions have an influence on the combination of internal and external R&D expenditure, favouring a good innovatory performance by firms. In this way, our results provide an additional result: the interaction of FDI and government financing stimulates the attainment of beneficial innovation outcomes, confirming Hypothesis 4 (H4).



The empirical findings show that if a business makes efforts to innovate, combining internal and external R&D, then cooperation between entities or public funding, in conjunction with foreign direct investment, will increase the likelihood that the firm will submit patent applications.



In this model, it may be observed that only the combination of a foreign presence in the sector, external cooperation, and external de R&D actions will favour applying for patents.



Overall, the results show that the greater the attempts to innovate, as measured by the investigated variables, apart from the number of R&D staff, the greater the probability of a company innovating its products.



Only the combined effect of the variables of external cooperation with internal and external R&D spending has a significant impact on triggering product innovations in firms. In contrast, the number of R&D employees or public funding in combination with a foreign presence in a sector have no significant linkage with product innovation. In accordance with this model, it may be stated that a foreign presence in a sector, when combined with external cooperation, or internal and external spending on R&D, encourages innovations in an enterprise’s products.



The results also establish that the greater the efforts to innovate, as measured by the studied variables, apart from the size of the R&D staff, the greater the likelihood of a company innovating its products. Increasing the number of R&D staff without any growth in the overall number of employees in a firm does not increase the probability of there being innovations in processes within the company.



Only the joint effect of the variables of external cooperation and internal and external spending on R&D has a significant impact on the creation of innovative products. The results show that a foreign presence in a sector, taken together with cooperation with outsiders and internal and external expenditure on R&D, will encourage product innovations in firms.




5. Conclusions


The results from the estimates show a strong relationship between efforts to innovate, foreign direct investment, absorbing such investments, and achieving good innovation outcomes. Moreover, the combined influences of foreign direct investment, R&D spending, and the number of staff devoted to research activities further encourage the achievement of innovation in the form of patent applications in Spanish firms.



As more effort was put into innovation by Spanish companies, as seen in the R&D expenditure, external cooperation, numbers of personnel employed on research work, external funding, and FDI, a corresponding increase was seen over the thirteen years addressed by the models, in applications for patents and in process and product innovations, in the investigated businesses.



Striving to innovate creates a favourable climate for establishing patents. These are extremely valuable in protecting the competitive edge that companies attain. When the patent rights held by firms were solid and extensive, these enterprises succeeded in achieving other positive innovation outcomes.



It has been noted in the reported work that collaborating with research organizations and competitors has a positive impact on the capacity to innovate products. Such product renovations can be used to in the strategic differentiation of the goods offered for sale by an organization. This meets the demands of the marketplace, builds up customer loyalty, and improves the firm’s profitability. Process innovation differs, as it is a form of renovation within a business.



Such novel procedures are also complementary to organizational innovation, without limiting innovative performance. The complex complementary links within innovation-targeting processes are a consequence of the simultaneous development and integration of new machinery and new forms of organization.



FDI was shown to be a source of competitive advantage because it offers the capacity to improve scientific and technological innovation in Spanish firms through organizational learning. The acquisition of know-how and technology through such learning accelerates innovation in companies.



This form of inward investment enhances the absorption of results from innovation and encourages economic growth thanks to the diffusion of novelties in host enterprises. Innovation takes place when firms can set up new processes to produce their existing lines of goods more efficiently, differentiate products already in existence, or introduce completely novel items to boost sales and performance on the market. When FDI reaches receptor economies, it triggers innovatory activities.



A foreign presence in a sector also has a positive effect on the achievement of good outcomes through innovation. As the complexity and cost of participating in innovation have risen, collaboration has followed suit. Through their associations with others, businesses attempt to keep up with developments, to expand their incidence in the market, to gain access to a broader base of ideas and technology, and to pinpoint new goods or services that they can put on sale more quickly than their competitors.



Companies that invest the most in R&D manage to bring novelties into their procedures faster than their competitors, and this allows them to enhance the quality of their products, and hence grow more rapidly, enabling them to move into new markets.



There is a positive relationship between performing well in terms of innovation and the inter-organizational cooperation in which a business engages. Collaboration, whether competitive or not, has a positive effect on a firm’s innovation performance. Hence, the hypothesis presented above may be seen as being borne out, in the sense that collaborating with outsiders provides support for an enterprise’s innovatory activities.



External collaboration on R&D has some impact on innovations in products, which arise from research cooperation with universities, suppliers, clients, and competitors. A link between R&D outlays and the management of innovation emerges as one of the principal components in meeting the unique challenges confronting present-day enterprises, by improving the quality of the decisions that are taken.



With regard to the relationship between internal R&D activities and FDI, the empirical results demonstrate that this combination leads to favourable innovation outcomes.



A series of changes in the innovation are tightly linked to the sources of competitive advantage for an enterprise, its drivers to internationalize, the internationalization practices it has adopted, and the set of organizational capacities needed to support such moves and externalize the origins from which innovations are drawn. The results show that the use of open innovation, particularly through using outsiders in R&D, can have a positive impact on innovation performance.



Finally, attention was also paid to the effect of direct subventions, particularly their influence on decisions regarding the proportion of R&D spending directed inside or outside an enterprise. The effect of public funding is positive regarding the absorption of FDI and attaining of good results from innovation. Public subsidies encourage the combination of internal and external R&D spending to improve a firm’s innovation performance.



The receipt of public subventions permits businesses to demonstrate their financial viability and the quality of their scientific and technical R&D activities. It reduces uncertainty and aids in correcting information asymmetries, which makes it difficult for firms to access outside finance and to put their products on sale in a technological marketplace.



In sum, both the literature review and the findings from the present piece of research led to the conclusion that decisions about FDI are far from trivial. Similarly, combined efforts involving external and internal spending on R&D, cooperation among enterprises, a foreign presence in a sector, the number of R&D staff, and public funding may increase the probability of good innovation being achieved in the form of establishment of patents and novelties in products and processes.
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Table 1. Descriptive statistics.






Table 1. Descriptive statistics.





	Variable
	Obs.
	Mean
	S.D.
	Min.
	Max.





	Ln(FDI)
	135,795
	6.0191
	3.0408
	0.0002
	12.9989



	PAT
	135,797
	0.1013
	0.3017
	0
	1



	PRODINN
	135,799
	0.4646
	0.4987
	0
	1



	PROCINN
	135,798
	0.4677
	0.4889
	0
	1



	PRE
	17,486
	0.9841
	2.3808
	0
	50



	COOP
	179,886
	0.5234
	1.2770
	0
	7



	RDIN
	135,806
	0.4917
	0.4999
	0
	1



	RDEX
	135,799
	0.2292
	0.4203
	0
	1



	INTENSITY
	133,622
	0.1156
	0.2558
	0
	1



	FIN
	135,646
	0.2298
	0.4582
	0
	1



	Ln(SIZE)
	133,709
	4.199
	1.7241
	−9.2103
	10.6337



	Ln(GDP)
	179,886
	0.1515
	0.058
	0.0099
	0.1952







Source: own calculations from PITEC.













 





Table 2. Correlation matrix.






Table 2. Correlation matrix.




















	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12





	1. PAT
	1.000
	
	
	
	
	
	
	
	
	
	
	



	2. PRODINN
	0.239
	1.000
	
	
	
	
	
	
	
	
	
	



	3. PROCINN
	0.152
	0.412
	1.000
	
	
	
	
	
	
	
	
	



	4. COOP
	0.274
	0.355
	0.305
	1.000
	
	
	
	
	
	
	
	



	5. RDIN
	0.292
	0.522
	0.354
	0.408
	1.000
	
	
	
	
	
	
	



	6. RDEX
	0.216
	0.326
	0.245
	0.38
	0.402
	1.000
	
	
	
	
	
	



	7. INTENSITY
	0.116
	0.174
	0.061
	0.182
	0.361
	0.202
	1.000
	
	
	
	
	



	8. FIN
	0.252
	0.298
	0.230
	0.388
	0.447
	0.359
	0.246
	1.000
	
	
	
	



	9. Ln(FDI)
	0.163
	0.246
	0.248
	0.137
	0.175
	0.106
	0.053
	0.117
	1.000
	
	
	



	10. PRE
	0.099
	0.078
	0.088
	0.1908
	0.100
	0.100
	0.008
	0.126
	0.043
	1.000
	
	



	11. Ln(SIZE)
	0.049
	−0.024
	0.073
	0.109
	−0.060
	0.040
	−0.234
	0.030
	0.003
	0.387
	1.000
	



	12. Ln(GDP)
	−0.052
	0.016
	0.047
	0.037
	−0.057
	−0.059
	0.006
	−0.026
	0.012
	−0.011
	−0.082
	1.000







Source: own calculations from PITEC.













 





Table 3. Logistic regression results.






Table 3. Logistic regression results.





	

	
PAT

	
PRODINN

	
PROCINN

	
PAT

	
PRODINN

	
PROCINN

	
PAT

	
PRODINN

	
PROCINN




	

	
Model 1

	
Model 2

	
Model 3

	
Model 4

	
Model 5

	
Model 6

	
Model 7

	
Model 8

	
Model 9






	
Constant

	
−9.183

(0.000) ***

	
−4.3

(0.000) ***

	
−4.743

(0.000) ***

	
−6.859

(0.000) ***

	
−2.389

(0.000) ***

	
−2.354

(0.000) ***

	
−7.141

(0.001) ***

	
−3.308

(0.009) ***

	
−3.698

(0.000) ***




	
Ln(FDI)

	
0.15

(0.000) ***

	
0.151

(0.000) ***

	
0.155

(0.000) ***

	

	

	

	

	

	




	
PRE

	
0.019

0.57

	
−0.044

(0.055) *

	
−0.047

(0.017) **

	

	

	

	

	

	




	
COOP

	
0.182

(0.000) ***

	
0.321

(0.000) ***

	
0.382

(0.000) ***

	

	

	

	

	

	




	
RDIN

	
2.157

(0.000) ***

	
1.882

(0.000) ***

	
1.262

(0.000) ***

	

	

	

	

	

	




	
RDEX

	
0.331

(0.004) ***

	
0.695

(0.000) ***

	
0.526

(0.000) ***

	

	

	

	

	

	




	
INTENSITY

	
1.555

(0.000) ***

	
−0.383

0.273

	
−1.392

(0.000) ***

	

	

	

	

	

	




	
FIN

	
0.372

(0.001) ***

	
0.176

(0.039) **

	
0.311

(0.000) ***

	

	

	

	

	

	




	
Ln(FDI) *

COOP

	

	

	

	
0.015

(0.000) ***

	
0.045

(0.000) ***

	
0.04

(0.000) ***

	

	

	




	
Ln(FDI) *

RDIN

	

	

	

	
0.124

(0.000) ***

	
0.189

(0.000) ***

	
0.139

(0