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Overview

Innovation, and particularly the knowledge embedded in the human capital are key values to attract in every country, particularly in the developing ones which are poorly endowed with advanced technologies and mainly rely on the cheap exploitation of the resources available on their territory to compete with more technologically advanced nations. Knowing how to attract this innovation may be a key strategy for the growth of certain states. 
The main question of the paper is to analyse what pushes multinational firms to innovate in some countries rather than others, particularly focusing on the role of intellectual property rights protection. There has always been a dispute among whether a stringent IPR would incourage firms to innovate ensuring them the possibility to protect strongly enough their new creations or, on the other side, would discourage them from investing in R&D due to a too close protection of inventions which would impede the natural circulation of new ideas and therefore theprogress on the innovation line. 
Bilir (2013) shows that firms prefer to locate their production in countries with stronger IPR protection, this particularly for those products with a long life cycle, defined as those for which there is a shorter turnover of patents and a new product lasts longer. We want to see if what Bilir found is true also for innovation. Does firms prefer to locate their innovation in countries with a stronger IPR protection? And is it particularly true for the lines of products with a longer life cycle? We additionally distinguish among two types of innovation: internal innovation, the R&D made in a place where the multinational has a subsidiary, and external innovation, when the inventor is located in a country where the firm is not present and therefore doesn’t have a production site. This distinction allows us to disentangle the simultaneous effects between innovation and production. Confirming that even external innovation is driven by stronger IPR would allow us to identify innovation as the primar indicator for firm’s strategical decision, on the other side finding no effect of IPR on external innovation would ratify the idea that production decisions are the main drivers for a firm strategy and R&D investments come secondary and eventually are adpted to production’s location plans. 
Methods
We conduct an empirical study exploiting a unique dataset containing information on patents (the most precise measure of innovation we can actually observe)  belonging to all major multinationals in the world grouped by sector and country of invention. To build this dataset we use Orbis database of Bureau Van Dijck which allows us to carefully rebuild the ownership structure of each multinational involved in the analysis.  We are able to meticulously locate innovation of multinational thanks to information on the inventors’ addresses. We take IPR stringency measures from the Global Competitiveness Report of the World Economic Forum report for the all the years from 2004 to 2014. Since we have panel data and we want to concentrate our attention on the role of IPR we used a fixed effect regression to estimate our main model: 
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 Where INN is the number of patents invented in country i, in sector j, at time t. IPR measures the intellectual property rights stringency in each country i at any time t. T is the life cycle length of each sector, defined in Bilir (2013) as the length of time during which a given patent continues to be cited by subsequent patents.
 We include two fixed-effects: one country-time specific and the other sector specific in order to control for the non-observable characteristics and focus specifically our attention on the interaction term between intellectual property rights protection and lifecycle length. We check the robustness of our specification including additional interaction terms: IPRit (Tj)2, ln(GDP)itTj, ln(GDP)it (Tj)2.
 Later we run the same equation on specific subsamples dividing between internal innovation and external innovation. 
Results

We are able to confirm that Bilir’s findings extend also to the innovation scenario: innovation tends to be located in countries with stronger IPR protection, and the IPR stringency matters more for those technologies with a longer lifecycle length, typically for these products a patent has a bigger relevance and lasts longer than the shorter life cycle ones.
 
We additionally find that this relation is only present for internal innovation, but does not extend to the external one. This entails that the effects of IPR on innovation is mainly driven by the production location choices. Stronger IPR protection attracts firms which decide to locate there their production along with their R&D activity.   
Conclusions
Following the results of our analysis we conclude that countries should reinforce their IPR protection together with other policies directed at attracting multinational activities on their territories. The presence of multinational affiliates will bring along also R&D investments and innovation, important for the gradual local diffusion of new technologies  
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�  It provides an indication of the market lifetime of the technology, with a bigger T indicating that the technology exhibits lasting relevance to future innovations. 


� Where GDP represents the national per capita gross domestic product in country i at time t. 


� Think about computer and electronics machinery compared to chemical products: the first ones have a shorter product lifecycle meaning that innovation becomes obsolete more quickily and it is fastly replaced by new inventions, while the latter has longer life cycles meaning that innovations keep being on the market for a longer period of time.





