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[bookmark: _GoBack]This study expands on the work of Hausmann et al. (2007) on the product space of nations to come to a model for first mover industry advantage. For this model, insights from the varieties of capitalism theory (Hall & Soskice, 2001), comparative advantage theory (Davis, 1995) and first mover advantage theory (Wernerfelt, 1984) were combined in order to derive two key factors of endogenous industry growth, namely a learning advantage and a financing advantage. This model was then applied to the recently emerged industry of biopharmacy in the USA and the EU. For this case study, information from several different industry reports was gathered and combined into a narrative on the development of the industry in the USA and the EU since 1980. In this narrative, it was found that the USA had an early start in the development of biopharmaceutical products, owing to the Bayh-Dole act formulated in 1980 (AUTM, 2013), while corresponding European laws were only implemented 10 years later. This early advantage was maintained up to the current situation, where the USA has a firm lead in the biopharmaceutical industry. Based on the conceptual model derived earlier, an explanation for this phenomenon was found: in the early period of the industry, developing new biopharmaceutical products carried relatively little risk, allowing venture capitalists to gain experience in guiding new ventures to a successful exit. When the European nations implemented their versions of the Bayh-Dole act, these low-risk products had already been developed, meaning that the EU based venture capitalists did not have the same opportunity to gain experience that the USA based firms had been given. This difference in experience has led to the USA based ventures continuing to have a higher success rate than their EU based counterparts, giving the USA a long-term competitive advantage in the industry. In general, the coevolution of endogenous industry effects such as the knowledge accumulation in firms and venture capitalists are an integral part of the development of an industry and should be taken into account by policy makers attempting to stimulate industry growth. 
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Innovation is important for the survival and growth of businesses and, consequently, for economic growth (Tidd et al., 2005). For economic growth the high-tech sectors are especially important, since the higher the level of complexity of the technologies used, the higher the potential profit margins become (Hausmann & Klinger, 2006). Recognizing this, the European Union (EU) has appointed several high-tech industries as Key Enabling Technologies (European Commission, 2013a) which are to be stimulated in order to improve the competitiveness of the EU as a global economic power (European Commission, 2013b). The EU has decided to focus on a select group of technologies, based on their innovativeness and the specific goals and capabilities of the EU and its member states. 
Much has been written on the competition between nations (Porter, 2011). The specialization in types of goods produced by different countries has been studied extensively in trade theory (Davis, 1995; Aiginger & Rossi-Hansberg, 2006). This theoretical field originated from the concept of comparative advantage (Ricardo, 1819) and has since then been expanded by various scholars (Davis, 1995; Hidalgo et al., 2007). In a recent contribution to this field, called the product space (Hausmann & Klinger, 2006), attempts are being made to explain why some countries are more adept at producing certain goods in comparison with their peers. According to this theory, the “closer” a new industry is related to already existing industries present in that country (in terms of knowledge and capabilities), the easier it is for the new industry to be developed in that country (Hausmann & Klinger, 2006, Hidalgo et al., 2007). In this way, countries specialize in “cores” of groups of technological fields, adjacent to each other, from where they expand into new industries. 
The concept of the product space explains how industries develop in a country by branching out from product cores (Hidalgo et al., 2007). However, the concept of product space does not explain how these cores have emerged, nor does it fully delve into the mechanisms by which new industries are explored. In fact, little has been written about these macro-level initiation mechanisms in general. The objective of this study, therefore, is to design a model that describes how new industries emerge and grow to become new product cores. For this purpose, insights from three theories will be utilized. As mentioned, the product space theory (Hidalgo et al., 2007) is used as a base. This is then further explained by using the concepts of comparative advantage (Porter, 2011) and the varieties of capitalism theory (Hall & Soskice, 2001), which will be explained in the theory section of this paper. 
These theories help to identify the elements interacting on a macro level during the growth and expansion of a (national) industry. Still, none of them specifically answers the question of how these industries actually start and through which mechanics the initial growth phase unfolds. In particular, very little is known of the endogenous effects that contribute to this growth. Because of this, the concept of product space will be expanded based on insights from the concept of first mover advantage obtained by firms (Teece, 1986). This concept addresses individual firms, not industries. It does, however, provide insight into on the interactions and dynamics during the early stages of business activities, like the mechanics through which parties can capitalize on either entering an industry earlier or later. These mechanisms will therefore be used to enhance our understanding of the macro-level interactions at the level of a new industry. These dynamics are used as a base to design the concept of first mover advantage at the industry level, thereby attempting to describe the mechanisms behind the initial growth of industries and the competition between a first mover and an early adopter (Teece, 1986) at the industry level. 
The main research question is therefore formulated as:
To which extend is a nations comparative advantage in an industry dependent on that industry’s first mover advantage?
The first step in answering this research question is to derive a conceptual model. For this, the theories previously mentioned will be examined and combined in order to utilize the insights in a theoretical framework of first mover industry advantage. 
After the development of the conceptual model of first mover industry advantage, it will be empirically investigated in a case study on the biopharmaceutical industry, as will be further explained in the methodology chapter. In this study, the development of this industry in the USA and the EU will be studied, in order to determine whether the USA gained a first-mover industry advantage in this industry, which could explain the current gap in industry development between the USA and the EU. 
This study seeks to provide insights into the way firm-level interactions and dynamics influence comparative advantage on a national level, which is an area where little research has yet been done. It is specifically targeted at first-mover advantage dynamics. This approach is used to demonstrate the differences and interactions between endogenous industry development compared to exogenous development through governmental intervention. From a policy perspective, a better understanding of the dynamics in high-tech industries will help to steer public investments and subsidies to where they will have the best effect. This is valuable for nations seeking to use subsidies to either reinforce existing markets or encourage the development of new ones (Carree & Thurik, 2010). 
This thesis is structured as follows. First, the theories used in the development of the conceptual model are discussed. Then, the conceptual model itself is formulated, including the different concepts and the hypothesized relations between them.  After this, the research methods to investigate this model empirically are described in the methodology section. In the results section a narrative of the case study is presented and the concepts and their hypothesized relations are examined and assessed. This is followed by a discussion and conclusion. 



[bookmark: _Toc387155084]Theory
As mentioned in the introduction, concepts from three theories are used in order to design a conceptual model for first mover industry advantage. On the national level, varieties of capitalism theory discusses institutional differences between nations (Hall & Soskice, 2001) while the theories on comparative advantage (Porter, 2011), and in particular the concept of product space (Hausmann & Klinger, 2006) gives insight into differences between national industries. The resource based view (Mahoney & Pandian, 1992), with an emphasis on Teece’s (1986) first mover advantage theory, is then analyzed for firm dynamics that might play a role in the emergence of a new national industry. 
[bookmark: _Toc387155085]Varieties of capitalism
The varieties of capitalism theory was originally introduced by Hall & Soskice (2001) in an attempt to understand the consequences of differences in institutional frameworks between nations. According to them, developed nations can be assigned to one of two groups of economies: Liberal market economies (LMEs) or coordinated market economies (CMEs). In this categorization, nations like the USA and the UK are categorized as LMEs, while most of the nations of central Europe are seen as CMEs. In LMEs, institutions are designed to allow more freedom for firms to compete with each other on the basis of individual firm characteristics. On the other hand, CMEs favor benefiting the population directly, rather than indirectly through more prosperous firms. Their institutions are designed for a more controlling function, promoting coordination among firms. Hall & Soskice (2001) then assess differences between these two types of economies, determining that LMEs are better suited for radical innovations while CMEs should focus on incremental innovations. 
In the years following this publication, several articles have been published offering various critiques of this theory (Schneider & Paunescu, 2012; Akkermans et al., 2009; Taylor, 2004; Meelen, 2013). Schneider & Paunescu (2012) do find support for the claims of Hall & Soskice (2001), but disagree with their claim that nations are fixed into either an LME or a CME. Instead, they observe that several CMEs have been taking steps to move close to a LME. Still, when analyzed as a separate group, it was shown that these “liberalizing CMEs” did not show a strong shift in specialization compared to the stable CMEs (Meelen, 2013). Despite these changes, the data used in these reports found partial support for Hall & Soskice’s (2001) claim, with Schneider & Paunescu (2012) stating that the LMEs have a stronger economic specialization in high-tech industries compared to CMEs. Meelen (2013) instead finds that the economic specialization should be reconsidered as technological specialization. 
A different type of adjustment to the original varieties of capitalism theory is made by Akkermans et al. (2009). They used the USPTO patent database to analyse the differences in technological specialization between LMEs and CMEs. For this, they excluded the USA as an LME, since the USA would give biased results due to a home advantage. With the USA excluded they find that the varieties of capitalism theory holds true for only some industries as the results vary considerably depending on which technologies are taken into account and that the theory is not universally applicable. Taylor (2004) takes this finding one step further still, and states that, if the USA is taken as an outlier, the dichotomy between LMEs and CMEs actually does not appear at all. An indication of this is also given by Leiponen & Drejer (2007), who find that different firms within the same industry use different strategies for innovation, suggesting that the specialization in innovative strategies between high-tech and medium-high-tech industries does not exist at all. It should be noted, however, that Leiponen & Drejer (2007) only analyzed nations that are considered liberalizing CMEs in the study of Schneider & Paunescu (2012)
The results of Taylor (2004) become even stronger for the biopharmaceutical industry, since in the EU this industry is not regulated on a national scale but has institutions that have authority in the entire Union. This has a dampening effect, where the large differences between nations are lessened through compromises in the international regulations. Because of these findings on the institutional differences between the USA and the EU, the USA will be compared to the EU in this research. 
[bookmark: _Toc387155086]Comparative advantage
The varieties of capitalism theory offers a classification for comparing institutional differences between countries (Hall & Soskice (2001)). However, differences in national economies can depend on more than just institutions. Trade theory (Krugman, 1981; Markussen 1995) offers an alternative insight into the dynamics of national economies, based on the capabilities of their industries and measured through export figures (Davis, 1995). The foundations of the theory were conceived by Smith (1845), stating that unrestricted trade between nations would benefit all nations involved. Trade theory has since then been enhanced by numerous authors, adding factors like economies of scale (Krugman, 1981; Helpman, 1982) and intra-industry trade (Davis, 1995). 
An important aspect of trade theory is the concept of comparative advantage (Markussen, 1995). This concept, first described by Ricardo (1819), describes how nations can benefit from trade, even when one of the trading nations does not have an absolute advantage in any of the traded products. According to Ricardo (1819), even in such a situation, trading nations can still profit by specializing in the product where they’ve got a comparative advantage relative to alternative products (Davis, 1995). A main benefit of trade theory is the ability to derive mathematical models from its assumptions, especially when micro-economic insights are added (Leamer, 1984). Traditional trade theory has made several major assumptions, like the homogeneity of firms and resources, to allow for these models. More modern approaches are questioning these assumptions, and find that even without them, trade theory still holds significant merit (Bernard et al., 2007; Cuñat & Melitz 2012)
In short, a major factor of the economic welfare in a country is the type of product produced in that country (Markussen, 1995; Hall & Soskice, 2001). In a recent addition to trade theory, Hausmann& Klinger (2006) and Hidalgo et al. (2007) have introduced the concept of the product space, in which they attempt to provide insights on the reason why certain nations produce particular products. Instead of the institutional perspective offered by the varieties of capitalism theory (Schneider & Paunescu, 2012), the product space concept analyses this question at the level of single products (Hausmann & Klinger, 2006). In the product space, products which require similar technologies, skills and infrastructure are more often co-produced than products which need more diverse resources (Hausmann & Klinger, 2006). As a result of this, nations will be more likely to move into new product groups that are closely related to their existing product cores in this product space (Hidalgo, 2007). Hausmann & Klinger (2006) also found that typically, high-tech products are closer related in this product space than lower-tech products, making it easier for nations with a high-tech industry to move into new industries than for nations without this industrial base. Hausmann et al. (2007) further expanded upon this insight by studying the benefits for first movers into new products, finding that they’re likely to have an advantage compared to later entrants. They recommend subsidizing initial entrants into a new industry in order to profit from this effect. However, Hausmann et al. (2007) only investigated whether or not a nation was a first mover in an industry and do not mention any dynamics that cause a first mover to gain an advantage over later entrants. 
One theory that considers firm dynamics is the theory of the competitive advantage of nations by Porter (2011). He recognizes the need for innovation, and lists four specific conditions for competitive advantage: Factor conditions such as labor conditions and infrastructure, demand conditions, related and supporting industries, and firm strategy, structure and rivalry. Porter (2011) claims that nations will succeed typically in industries where these factors are properly implemented. A nation seeking to increase its competitiveness in an industry should therefore make an effort to create these factors. 
Through the use of factor conditions, Porter (2011) adds an institutional aspect to the economic insights of comparative advantage and trade theory as a whole; an approach which is similar to Hall & Soskice’s (2001) work on the varieties of capitalism theory. The difference is that Porter (2011) tries to find universally applicable guidelines instead of using a categorization. The identification of issues such as the adept creation of factor conditions or the clustering of supporting industries shows an attempt at identifying underlying dynamics involved in the initial creation of a product core. However, the actual mechanics involved in the initial rise of an industry remain out of the scope in Porter’s (2011) study. Therefore, insights from a different theoretical field are used in order to come to a more comprehensive first mover industry advantage model. 
[bookmark: _Toc387155087]Firm level dynamics
While still relatively unexplored on the macro level, these mechanics have been studied extensively on the micro scale via the behavior of individual firms. According to the Resource Based View (Wernerfelt, 1984), firms compete with other businesses on the basis of unique resources (Mahoney & Pandian, 1992), like the way countries specialize on the macro-scale (Davis, 1995). The resource based view is concerned with the diverging strategies of firms based on the resources they have at their disposal (Wernerfelt 1995), meaning that firms with different resource bases require different strategies to be able to accumulate rents (Mahoney & Pandian, 1992). A resource is defined here as any asset that is tied semi-permanently to the firm (Lockett, 2000) and includes assets like the tacit knowledge base of the employees or the distribution channels of the firm. Success of a firm depends on having specific resources that are of a benefit to that firm in the specific industry in which the firm operates (Lockett, 2000). According to Lockett (2000), these resources need to be valuable, rare, inimitable and non-substitutable to make sure that rivals will not be able to imitate or circumvent the beneficial resource position of the firm. 
Simultaneously with Resource Based View framework, a theoretical concept has been developed called “first mover advantage” (Teece, 1986). Both theories were then linked together in order to counteract the main disadvantages of either theory (Lieberman & Montgomery, 1998). The main argument of the first mover advantage theory is that first movers are not guaranteed to have a benefit, but have an opportunity to turn several factors to their advantage (Teece, 1986; Tellis & Golder, 1996). From the concept of first mover advantage, several mechanisms have been derived through which the firm that first moves into a new market can reap the benefits from that early entry, on the short and the long term (Teece, 1986). 
The main reason why being a first mover does not necessarily lead to an advantage is because of the difference in development costs (Teece, 1986; Lieberman & Montgomery, 1988). The first mover needs to spend additional funds in order to develop a working product, while later entrants only need to copy this prototype (Kerin & Varadajaran, 1992). This means that the first mover needs to earn back its initial investments in a limited amount of time (Teece, 1986). 
However, a first mover can make use of several mechanisms in order to gain an advantage. According to Lieberman & Montgomery (1988), three factors contribute to a first mover advantage. The first and most obvious is that of technological leadership (Teece, 1998). This involves both the accumulation of tacit knowledge or experience with the new product as well as having patents for that new product. For this factor, it is important to note that patents are more effective in an industry with a stronger appropriability regime (Teece, 1986), meaning that it is easier to patent competitive aspects of the product and that it is more difficult for competitors to circumvent the patent by substituting the patented aspect of the product with another technology. This is of bigger importance in industries where innovation originates from new entrants. Industries where innovative actions are mainly performed by large incumbents are typically characterized by complex innovations, where the absorptive capacity of firms is more important (Breschi, 2000). On the other hand, an advantage in tacit knowledge will give the first mover an advantage regardless of the appropriability regime in place (Kerin & Varadajaran, 1992)
The second factor is the so-called preemption of scarce assets. This factor can be seen as a form of barriers to entry (Porter, 2008). According to Lieberman & Montgomery (1988), this factor concerns matters such as having a first choice in complementary assets (Tellis & Golder, 1996), occupying a niche in the market which only has enough “room” for a few firms, or through having already invested in large plants and equipment. Complementary assets are assets such as distribution channels or premium suppliers, which are not directly tied to the firm but nevertheless can function as a source of competitive advantage (Teece, 1986). Occupying a niche in the market is also related to market saturation. The fact that incumbents have already invested in expensive plants and equipment is related to the “capital requirements” factor of Porter (2008). It can be seen as an aspect of competition since new entrants need to earn rents to make a profit on the investments, while incumbents have already made these investments and can therefore lower their prices to keep new entrants out of the industry (Porter, 1979).  
The third factor of Lieberman & Montgomery (1988) is that of buyer switching costs. This includes both tangible switching costs like the need to change the infrastructure using the product such as the fuel distribution centers for petrol-based automobiles or the cost of the time needed to learn a new product, as well as the intangible costs of uncertainty. In situations of uncertainty, a buyer takes a risk in choosing a new product to replace its existing choice. In this case, buyers will often stick with the first product they find that fulfills its purpose satisfactory (Schmalensee, 1982). If this product is the first product on the market, it can become a prototype with which other entrants are compared (Kerin & Varadajaran, 1992). 
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While these mechanisms cannot be directly copied to the macro scale, they can be translated in a way that they offer an explanation for if and how countries can gain first mover industry advantages. In this study, this is done through the concept of first mover industry advantage. First mover industry advantage seeks to provide an answer to the question of how product space cores come into existence. The existing national level theories of trade theory and Varieties of Capitalism theory (Hausmann & Klinger, 2006, Hidalgo et al., 2007; Hall & Soskice, 2001) argue that exogenous factors such as economic and institutional conditions are the main cause. When combining these insights with the firm-level first mover advantage (Teece, 1986; Lieberman & Montgomery, 1988), two endogenous industry factors can be discerned that stimulate the growth of a new industry. 
The first main factor is that of knowledge accumulation, or the learning advantage, which is a national level equivalent of the technological leadership factor mentioned in the previous section (Lieberman & Montgomery, 1988). This advantage means that the longer a country has been active in a certain industry, the more tacit knowledge will have been built up by the people working in that industry. This is especially relevant for high-tech industries, where the level of complexity demands a high level of tacit knowledge (Teece, 1998). In the micro-level first mover advantage, this is seen as a short-term advantage, since later entrants can catch up to the level of knowledge used by early entrants, and importantly without the same R&D costs, since they would know which paths of development to follow (Teece, 1986). Late entrants also have the option of taking over (some of) the employees from the first movers. However, on the industry scale, these developments take more time. 
First of all, there are cumulative learning effects which enhance the development of knowledge within a (regional or national) industry or milieu, but which usually do not cross outside of that milieu (Capello, 1998). What this means is that any new country or region seeking to develop a certain industry would first have to build up those learning effects before being able to compete with existing milieus. An additional point is that one employee can help improve the level of tacit knowledge in a firm, but has a lot smaller effect on the amount of tacit knowledge in the entire national industry. As stated by Dierickx & Cool (1989), resources like tacit knowledge cannot be acquired but accumulate over time. Because of this, an industry that has an advantage in knowledge accumulation is likely to maintain this advantage for a longer period of time. 
The second factor is the financing advantage, indicated by venture capital availability. Venture capital is an attractive means for a new industry to grow (Chemmanur, 2011). This is because venture capitalists, in contrast to other forms of external capital, are closely involved in the firms they invest in, guiding them to growth more rapidly (Chorda, 2014). Banks do not have that level of involvement. This is mainly due to banks not having sufficient knowledge of new industries and technologies to invest in new businesses. The financing advantage means that firms in a more developed industry have a bigger chance of attracting venture capital. This leans on the fact that venture capitalists do not just choose to invest in the most promising firms. They first investigate which industries have the best chances of producing profitable businesses and after that they decide on which firm to invest in (Zider, 1998, Bezemer, 2012). Therefore, the region/nation with a time advantage in industry development will be better at attracting venture capital than a region/nation which lags behind. Venture capital can therefore be seen as a national level complementary asset (Teece, 1986).
As discussed in the previous chapter, two factors are theorized to be necessary for a first mover industry advantage. Knowledge accumulation can be seen as the accumulation of tacit knowledge and can be studied through R&D indicators such as the overall R&D expenditure of each nation in a certain industry. The second is the financial advantage, or accumulation of finances. It is mainly expressed through the amount of venture capital going into the industry every year. 
The growth of an industry will also be measured on two additional factors. In a new industry, innovative activities are mainly performed by new entrants (Tidd et al., 2005). For these new entrants to become successful, they need to bring new products to the market, for which patents are often in place. 
[image: ]
Figure 1: Endogenous factors in the conceptual model
Building upon these factors, the conceptual model in figure 1 can be derived. In this model, an increase in knowledge accumulation leads to a rising number of new starting firms trying to profit from this. This increase of the number of new firms leads to an increase in patenting activities and an increase in the amount of marketable products in that industry. There’s also a direct positive causal link from knowledge accumulation to patenting activities and new product creation, representing incumbent firms developing new technologies and products. 
An increase in the number of new firms, the patenting activity of these firms and resulting new products indicate a (potentially) profitable industry, resulting in attracting venture capital (Zider, 1998; Bezemer, 2012). In turn, an increase of venture capital may also stimulate further research within the industry, as well as provide an incentive for new firms to enter. This develops into a self-sustaining mechanism, allowing the industry to grow endogenously. This mechanism is depicted in Figure 1, where an increase of the number of new firms as well as patenting activity and new products at T-1 leads to an increase of venture capital at time T, and an increase of venture capital at time T leads to an increase of knowledge accumulation and the number of new firms at T+1
Several potential mechanisms exist to initiate this endogenous growth. In some industries, adapting institutions to become more favorable to a new technological field can be sufficient to attract funds for first movers and early adopters (Aldrich & Fiol, 1994). In other industries, governmental aid can help to stimulate the development of the industry. Two main examples include public research institutes, like universities acting as producers of new technologies, and governments acting as lead customers. Public research institutes may increase the amount of knowledge accumulation in the industry (Cohen et al., 2002). This can provide the basis for more firms to get started, which can function as a sign that the institutes are functioning properly and more resources should be invested in the starting industry. On the other hand, a government taking the role a of lead costumer acts as an alternative to venture capital (Tessler et al., 2003, UK Parliament, 2013). In that case, the feedback mechanism works through the patenting activities and new products launched, which might encourage more government projects. It should be noted here that while these activities can increase the speed of the industry growth, most industries should also be able to grow without governmental aid or interference, especially when they reach a certain point size. 


[bookmark: _Toc387155089]Methodology
As mentioned in the introduction, the conceptual model is assessed in a longitudinal case study (Yin, 2009) of the development of the biopharmaceutical industry in the USA and the EU since 1980. This time period was chosen because it was around this time that the first biopharmaceutical firms were established (Grabowski, 2006). 
[bookmark: _Toc387155090]Research design
The case study approach is used since the study has an exploratory nature (Bryman, 2012). It also studies a single complex case for which the phenomenon of a first mover industry advantage is not easily separated from its context (Yin, 2009). For this case study, a narrative is derived from the data available, showcasing the development of the industry in both the EU and the USA. Therefore, various data sources, like market and industry reports such as Ernst & Young’s Beyond Borders (2005-2013), online databases (OECD, 2013, FDA 2014, EMA, 2014) and articles on industry development (Motohashi 2012) are used. 
The narrative approach is chosen because of the variety of data sources available. Comparable time series of data do not exist for this industry in the USA and the EU (European Commission, 2001), making it impossible to conduct statistical analyses. The narrative is a qualitative method often used in the field of innovation studies (Hekkert & Negro, 2009; Narayanan et al., 2009; Creswell, 2007) and in general for case studies using “explanation building” as an analytical technique (Yin, 2009). For this method, data from several sources is gathered and combined, creating a chronological discourse on the history of the biopharmaceutical industry in the EU and the USA. 
[bookmark: _Toc387155091]Data collection and analysis
This study will focus on the development of the bio-pharmaceutical industry in the USA and the EU (OECD, 2013). This industry is a relatively new technological field, but is mature enough to discern first moving nations from laggards in the industry. Also, unlike some other new high-tech industries, the bio-pharmaceutical industry started and grew with relatively little governmental intervention compared to other new industries like ICT, thereby making any observed developments more likely to originate from industry effects rather than policy effects. While industries like semi-conductors initially strongly relied on the government of the USA acting as a lead-customer to kick-start the market, the bio-pharmaceutical industry relied more heavily on private capital investments (Giesecke, 2000). Especially in the USA, most governmental measures used to stimulate the bio-pharmaceutical sector were factor creation efforts (Porter, 2011), of which the effects were not limited to the bio-pharmaceutical industry but boosted a range of high-tech sectors. This means that the patterns or effects identified during the case study can be attributed to firm and industry dynamics, qualifying it as a good candidate for this case study. 
The variables used for the creation of the narrative presented in this report are derived from the theories discussed in the theoretical framework (Yin, 2009). For knowledge accumulation, the amount of capital invested in R&D is used. Information on this knowledge accumulation is gathered from annual market reports (Ernst & Young, 2005-2013). For the number of new firms, annual data are gathered from articles (Motohashi, 2012), as well as an online database (Amadeus, 2014). For patenting activities, a graph was constructed using data from the OECD (2014). It should be noted here that the OECD database only has information on the overall biotechnological industry; information specific to biopharmaceuticals is not available for this variable. The variable “new products” was measured on the list of orphan drugs approved by the FDA (2014) and the EMAA (2014), since orphan drugs typically are designed through biopharmaceutical means (Reichert, 2000), and these institutions themselves do not differentiate between biological and synthetic pharmaceuticals. Venture capital is operationalized as the amount of venture capital invested in the industry on an annual basis. The data on this is gathered from market reports (Ernst & Young, 2005-2013) and articles of the North American Venture Capital Association (NVCA, 2013). In addition to this, several other articles and reports were studied to provide further background information. 
With the data gathered from these sources, several timelines for the variables mentioned in the case study are established, showcasing the development of the biopharmaceutical industry. These timelines, together with citations from market reports that were analyzed, are used to examine whether or not one nation has had an earlier start in the industry. If this is the case, a narrative is constructed demonstrating whether this early start allowed that nation short- or long-term advantages compared to its competitor. Statistical data and citations from industry reports and studies are used to illustrate the arguments made. At every step of the narrative a comparison is made between the USA and the EU in order to assess the situation of the national industries at that point in time. Based on these comparisons, conclusions are drawn on the overall development of the biopharmaceutical industry in the USA and the EU in the time period of 1980 until today.
[bookmark: _Toc387155092]Quality of the research
Several steps have been taken in an attempt to ensure that these conclusions are plausible. Where possible, figures and analyses from multiple sources have been combined. This is one of the strengths of a case study and is often used to improve the construct validity of a study (Yin, 2009). In addition to this, all information used is displayed in the report, with references to the original sources, as advised by Loh (2013). The variables used were deduced from several established theoretical fields (Porter, 1979; Wernerfelt, 1984; Hausmann et al., 2007), and the steps taken to come to the conceptual model based on these theories are documented in the theoretical framework. This is done not only to strengthen the claims made by the conceptual model itself, but also to strengthen the external validity of the study (Yin, 2009). The data was analyzed and discussed with several researchers in order to reduce bias.

[bookmark: _Toc387155093]Results 
The biopharmaceutical industry started with new discoveries being made in public research institutes like universities (Chordá et al., 2014, Stevens, 2007). Here, new breakthroughs in biology and biotechnology allowed researchers to manipulate certain organisms to produce specific substances. It was discovered that these methods could also be used to produce pharmaceutical substances. When the possibility occurred, some of these researchers started new businesses developing drugs using this technology. In this field the United States of America (USA) had a head start compared to the EU. This can be attributed to the so-called Bayh-Dole act (AUTM, 2013). This act, formulated in 1980, allowed public institutions like universities and non-governmental institutions to patent their findings, allowing them to make a profit from their discoveries through royalties earned by other firms using their patents or through researchers creating spinoffs. As such, it can be seen as an act of factor creation (Porter, 2011), stimulating knowledge accumulation in the industry (Cohen et al., 2002). Shortly after this act was enforced, the first biopharmaceutical firms were started as university spinoffs patenting their findings. 
The countries of the EU did implement their own versions of this act, but only during the 1990’s (Geuna & Nesta, 2006). After this happened, the number of new biotech firms also started to increase in the EU as well, and patenting activities took off as well. However, at this point the USA already had a head start, as can be seen in figure 2 on the number of patents applied for by biotech firms in the EU and USA. This graph shows all biotechnological patents applied for, not just the biopharmaceutical ones. However, the USA had a larger percentage of pharmaceuticals in biotechnology patents compared to the EU during the period 1980-2009, meaning that the actual difference in biopharmaceutical patents is even larger (European Commission, 2001). In addition to this, the patents applied for by USA firms during this timeframe were more influential in functioning as building blocks for the patents applied for later than the patents originating from EU firms (European Commission, 2001). Having influential patents is an indication that your product is likely to succeed, which is also used by venture capitalists as an indication for success as stated by Chordà et al. (2014, p. 7):  
Among human health dedicated biotechnology firms, only those with patents and venture capital were growing. Patents are key: they send a signal to the financial community about the novelty and the commercial value of the discoveries made. Venture capital uses patents as their main indicator of the value of the research conducted in biotechnology firms (Niosi, 2003; Bas and Niosi, 2007). 


Figure 2. Source: OECD.org

Figure 3. Source: European Commission competitiveness report 2001

Figure 4. Source: Motohashi 2012. Data on biopharmaceutical firms was not available for this study. 
Up to 2000, the numbers of biotech and biopharmaceutical patents climbed steadily, but with a sizeable gap between those of the EU and the USA (figures 3 and 4). This gap is noteworthy since the total number of new firms entering the biotechnology industry has been relatively similar in the EU and the USA up to 1996. In the years of 1997 up to 1999, the EU actually had more new firms started compared to the USA.  However, the USA specialized more in pharmaceutical applications of biotechnology than the EU (European Commission, 2001), meaning that the actual number of biopharmaceutical firms started in the USA has been higher than in the EU. This suggests that the USA had already gained an advantage in the field of biopharmaceuticals since on average, USA based firms are granted more patents than EU based firms. This observation becomes even more pronounced when the success rates of the new ventures developing biopharmaceutical patents are taken into account (figure 5). 

Figure 5. Source: Kraüssl & Krause, 2014

As can be seen for the period 1985-1999, USA based firms receiving venture capital are more likely to become successful than their EU counterparts. This could be an indication of the availability of low-hanging fruits in the biopharmaceutical industry (Fazeli, 2005). In the first years of the biopharmaceutical industry, the technology was mainly used to develop new ways of producing drugs for already known targets for which it was difficult to develop drugs through a synthetic approach (Reker et al., 2014). Since these targets did not have to be found first, the ventures had already a relatively high chance of becoming successful, leading to a quick growth of the industry. Since the USA had an earlier start in the industry, leading to an early accumulation of knowledge, USA based firms managed to develop a relatively large part of these low-hanging fruits. 
Since these ventures had relatively little risk associated with them, it allowed USA based venture capitalists to get involved in the industry in an early stage. The result of this development was that these venture capitalists also got early experience in assisting these new biopharmaceutical firms with their business development. 
The latter point can also be seen when considering the period 2000-2009. As was already shown in the graphs for the numbers of patents applied for (figure 2), the market changed after 2000. A major factor in this change was the burst of the dot-com bubble (Lowenstein, 2004), which put a strain on the venture capital available to invest in new ventures like biopharmaceutical firms. In addition to this, the success rates of biopharmaceutical ventures also strongly decreased. The reason for this change may be that all the low-hanging fruits (Fazeli, 2005) had already been developed. New biopharmaceutical endeavors now involved finding completely new drug targets (Reker et al., 2014) for the development of new products. Nevertheless, the USA continues to be more efficient in terms of guiding new ventures towards a successful exit. This is even more noteworthy because USA venture capitalists are typically more risk prone than their European counterparts. When considering which ventures to invest in, venture capitalists will typically select the firms with the highest success chance. However, for USA based firms the threshold to be selected is lower than for EU based firms, meaning that the USA based investors also accept firms that European investors would deem not likely enough to succeed. The usual consequence of this difference is that the nation with the stricter selection procedure would have a higher success rate (Xu, 2004).  This makes the higher overall success rates of the USA based firms even more impressive.  

Figure 6. Source: Kraüssl & Krause, 2014
The high USA success rates have two potential causes. Firstly, due to the earlier start of the industry, as well as the generally larger number of patents granted per year, the overall tacit knowledge available in the industry has grown faster in the USA than in the EU. Because of this, USA based firms, as well as the venture capitalists backing these firms, both have become more skilled in successfully developing biopharmaceutical drugs to the point where the new venture generates a successful exit for the venture capitalists, either through an acquisition or an IPO (Kraüssl & Krause, 2014). 
Secondly, besides the time differential between the USA and EU in early knowledge accumulation by the biopharmaceutical industry and the venture capitalists investing in that industry, another cause of the difference in biopharmaceutical industry development between the USA and EU may lie in the innate difference in the financing structures of the USA and the EU. In the EU, a large amount of the resources spent on R&D originates from the public sector, and a select number of large firms with stable fixed R&D expenditure, which differs heavily from the financial markets dominated by venture capital in the USA as stated by Chordá et al. (2014, P 5), also shown in figures 7 and 8:

Continental Europe […] arrived later to this technology, and for both institutional and market reasons, its development followed a different pattern. In this model, venture capital plays a more modest role, and government support of both public and private research is much more important compared to private sources of finance.

Figure 7, source: Ernst & Young Beyond Borders


Figure 8, source: Ernst & Young Beyond Borders
Contrary to the hypothesis posed in the conceptual model, the amount of venture capital available does not seem to have an effect on the amount of new firms started. Potential biopharmaceutical entrepreneurs do not make their decision based on the availability of capital but on the initial product idea (Burns et al, 2009). This means that new biotechnological firms will be started regardless of the willingness of venture capitalists to support these ventures. As stated by Burns et al. (2009, p. 83):
“…market entry is associated with neither the number and valuation of M&As nor venture capital funding of biotechnology or medical device firms. This suggests that firms do not enter the market in response to the availability of venture capital financing. More likely, firms enter the market with promising science/technology and backed by personal capital or other investors and then look for venture capital funding later. Venture capital funding is nevertheless important for supporting those start-ups whose promising technology pans out in terms of actual product sales.” 
So, venture capital only becomes important in later stages of new venture development, when additional funds are needed to develop and test the new product and the managerial advices of VCs start to pay off. At the beginning of the biopharmaceutical industry development in the EU, venture capitalists had little experience in this field. At the same time, less low-hanging fruits were available, since most of the initially known targets had already been developed. This meant that there was no relatively safe way to gain experience in the field. This indicates that a lot of European based biopharmaceutical start-ups experienced serious difficulty with finding venture capital in order to grow, to which the European governments responded by offering research grants to these firms in an attempt to stimulate the industry (European Commission, 2001). 
Furthermore, as most R&D ventures in the USA were financed with private capital from venture capitalists, this is a benefit for these ventures since firms financed with private capital will often have the advantage of receiving better management advice than firms financed from public research grants.  (Hellman & Puri, 2002). Because of these characteristics of financing new biopharmaceutical firms in the USA and EU, USA based firms have a higher chance of creating a successful exit (Kraüssl & Krause, 2014). In other words, as Chordá et al. (2014; p. 5) mention, receiving venture capital increases the chance of success more than receiving public research grants: 
Even if the Anglo-Saxon innovation system appears to be the most efficient and effective in this particular technology, some of its limitations have been pointed out. In such a system, venture capital may be not only supporting winning firms, but even deciding which ones will succeed.
At the same time, the growth and development of the industry does not seem to have as large an influence on the amount of venture capital available in the industry as outside factors. Judging from the data represented in figure 8, a main determinant of the amount of venture capital available in the USA as well as in the EU is the overall state of the financial market. The amounts of venture capital invested in the biopharmaceutical industries of the USA and the EU follow the changes in international financial markets e.g. the dot.com bubble (Gaither & Chmielewski, 2006), but remain structurally larger in the USA than in the EU. From this it can be concluded that the US biopharmaceutical industry is still more attractive for venture capitalists to invest in than the EU biopharmaceutical industry. This observation is in line with the argument of Zider (1998), who stated that potential investors first decide on the industry to invest in before they start selecting the firms to invest in.
These findings suggest that the head-start of the biopharmaceutical industry in the USA has led to the USA having an advantage in industry development at this point in time. This can also be seen in the origination of new biopharmaceutical products approved in these two regions, as indicated by the number of approved orphan drugs in the EU and the USA respectively (Meekings et al., 2012).  In the USA, almost all new orphan drugs are designed by USA based firms (figure 10), while in the EU, a significant number of products is developed by foreign and especially US firms (figure 9). It should also be noted that the total number of orphan drugs approved by the FDA in the period of 2001 to 2012 has been three times larger than the number approved by the EMA in the same period (EMA, 2014; FDA, 2014). This indicates that the USA based firms have been strengthening their positions both in the USA pharmaceutical markets as well as that in the EU, while the EU based firms have been facing large difficulties with getting their drugs approved in the USA. 


Figure 9, Source: EMA, 2014	 		          Figure 10, source: FDA, 2014
Another relevant factor is the role of the traditional pharmaceutical industry in the development of the biopharmaceutical industry. Large pharmaceutical firms, or “big pharma”, have traditionally relied on a few major blockbusters to generate the resources they needed for new drug development. However, this development has become more and more expensive to the point that currently it is hardly economically viable to develop new drugs (Austin, 2007), as is also demonstrated in the following example:
 “What is definitely clear is that the largest pharma companies, such as Pfizer, invest vast sums in their efforts to develop new drugs, and the number of drugs they finally commercialize as a result is very small. [...] Pfizer, one of the world’s largest drug companies, invested $60 billion on R&D between 2000 and 2008, but won FDA approval for only 9 new drugs (NMEs) during that period.” (Plunkett research, 2014)
This increase in development costs has led to pharmaceutical firms worldwide investing more into marketing than in R&D, trying to boost the sales of existing drugs instead of increasing their efforts to find new product discoveries. This strategy also ran into problems though, since pharmaceutical products only have a limited amount of time before they reach a patent cliff: 
Patent cliff describes what happens to the sales of an original drug when its protection (patent, regulatory, etc.) ceases: A dramatic drop in sales both due to declining unit numbers, but also a price erosion of up to 70 percent within months. (IMAP, 2014)
Currently, most of the pharmaceutical industry’s best selling products are approaching or have gone over this patent cliff (IMAP, 2014; Kola & Landis, 2014). To compensate for their lack of a pipeline of new products coming up (Kola & Landis, 2004) and the pending loss of profit, pharmaceutical firms worldwide have turned to taking over smaller biopharmaceutical firms with promising developing products to fill up the holes in their new product pipeline. 
Accordingly, it is becoming increasingly difficult for new ventures to grow by developing a new biopharmaceutical drug.  This is because many promising firms get acquired before they have the chance to grow themselves. The consequence of this development is that it’s becoming more and more difficult to establish a new biopharmaceutical market in a region or nation. This trend is putting an extra strain on biopharmaceutical industry development in the EU, since USA based pharmaceutical firms have more capital available for acquisitions and are therefore better able to acquire more promising biopharmaceutical firms (Ernst & Young, 2012).
In addition, the development costs of biopharmaceuticals are following a similar trend as seen in the traditional pharmaceutical industry (Scherer, 2011). R&D costs in the beginning of the industry were merely a fraction of the costs of synthetic pharmaceuticals. However, the increasing uncertainty of new targets for new biopharmaceuticals (Reekers et al., 2014) drove the development costs of each successful product launched up to the same levels as the costs of traditional pharmaceuticals (Dimasi & Grabowski, 2007; Scherer, 2011). The attempts made to reverse this trend have proven unsuccessful: 
 “R&D productivity has not improved —drug approvals have not increased to any appreciable degree, while development costs have escalated. Indeed, the process of developing drugs has remained unchanged in several key respects. Despite the new technologies that have been introduced, drug development is still linear, slow, inflexible, expensive and siloed (J.M.: fragmented, isolated)” (Ernst & Young Beyond Borders, 2012 P. 4)
This rise of R&D costs per drug is further enhanced by the increasing regulatory burdens for approval imposed by the FDA and EMA (IMAP, 2011). The measures taken by these organizations imply that pharmaceutical firms have less time left to market their product, as shown in figure 11. This figure shows that, besides venture capitalists waiting with an IPO during times of turmoil on the financial market, the average time between a firm receiving venture capital and that firm having its initial public offering (IPO) has increased from 4 years in 2000 to almost 6 years in 2012 (figure 11; IMAP, 2014). This means that these firms have 2 years less left to earn back their investments, thereby putting significant additional strains on their financial situation. 
 
Figure 11, source: NVCA Yearbook, 2013
These additional strains are even more severe in the EU than in the USA. This is because in the EU drugs have to be approved not only by the EMA, they also need to be tested and approved by health care insurance agencies, who judge whether or not they will cover the costs of using the new drug (Ernst & Young, 2011)
Overall, it seems that the biopharmaceutical industry in the USA has acquired a much stronger position than that in the EU, due to its first mover industry advantage built up during the 1980’s. Firms in the USA apply for more patents compared to their EU counterparts. Starting firms in the USA also have a higher chance of being a profitable investment for investors compared to EU based firms. More research is being done in the USA compared to the EU, and more products are being developed in the USA than in the EU. The USA based firms also have a strong foothold in the EU market, while on the opposite side EU based firms have hardly managed to get their products admitted in the USA. 
Based on these results, several conclusions on the hypothesized relations between the concepts defined in the conceptual model can be drawn. Patenting activities and new products are important for new industries, since they stimulate for industry growth, and an early industry growth is a prerequisite to become competitive. This was the case in the biopharmaceutical industry, where the earlier growing industry of the USA managed to gain a long-term advantage over the later-growing European industry.  As such, patenting activities and new products can function as good indicators for researchers or policy makers investigating industry development. The same can be said for the amount of new firms in an industry, which precedes patenting activities and new products. The amount of new firms being started is also a strong indicator for the amount of technological possibilities present in an industry during a certain period of time. 
Knowledge accumulation in firms also seems to be an important factor for industry growth. The region with the earlier and higher accumulation of knowledge, and especially tacit knowledge, will be in a better position to maintain an early advantage when the industry matures, since they will be more likely to identify potential new products as well as be better at creating new products from these ideas. 
Despite external influences, such as that of the financial market, a clear difference was observed between the amount of venture capital available in the EU and the USA. This can be taken as an indication of venture capitalists in the USA still gaining an increasing advantage in knowledge accumulation. 
The main factor in the first mover industry advantage of nations is that of the knowledge accumulation by firms as well as venture capitalists. It is this coevolution of the knowledge base that allowed the USA biopharmaceutical industry to gain a long-term advantage over the EU. As is seen in this case study, the early low-hanging fruits allowed venture capitalists to invest early in the industry while gaining experience with how to help firms operating that industry. This in return allowed them to guide better new startups towards a successful exit, causing the industry to grow faster compared to an industry without this early venture capitalist involvement. Therefore, having venture capitalists involved in the early stages of a new industry can be considered to be of significant importance to the success of that industry. 
The USA managed to become the dominant nation in the biopharmaceutical industry because the USA allowed its biopharmaceutical firms and venture capitalists to pick these low-hanging fruits through the Bayh-Dole act. With most of these low-hanging fruits already taken, the later entrants in the EU faced larger risks and make higher costs to develop a similar level of knowledge as was present in the USA. Because of this, most venture capitalists were reluctant to do so, and the knowledge accumulation in EU based venture capitalists was never initialized. 
[bookmark: _Toc387155094]Discussion
The conceptual model presented in the theory section of this report explicated some endogenous factors relevant in new industry development: knowledge accumulation, the amount of new firms, the number of patents and new products, and venture capital, together with the causal links between these factors. In the case study, this model was used to provide insight into the development of the biopharmaceutical industry, providing handles through which an industry can be analyzed. However, the individual causal links formulated in the conceptual model could not be verified due to the data limitations discussed in the methodology section. The causal relations related to venture capital in particular could not be studied, since the availability of venture capital is heavily subjected to external factors, such as the overall state of the economy, compared to specific intra-industry developments. Despite that, the factors used still turned out to be very relevant in providing a proper overview. 
Biotechnology is a young industry, originating from initial USA based startups in the early 1980’s. This was one of the reasons for choosing biotechnology as a case study, since it meant that the first mover industry could be identified with certainty. However, it was unfortunately not possible to perform a statistical analysis on the data available for this industry. The main reason for this is that there are relatively little data available on biotechnology and no available industry reports that compare all the factors needed (European Commission, 2001). Because of this, data from 10 different sources had to be combined to provide an overall overview of the industry. While this did allow the case to be studied, it also came with several complications. First of all, different reports reported along different timelines. For example, the report used for new USA firms (Motohashi, 2012) only displayed data up to 2003, while the reports on research expenditures were only available from 2005 onwards (Ernst & Young, 2007-2013). This means that the overall timeframes for which the factors in the model could be tested were fairly limited. 
This was further complicated by ambiguities in the term biotechnology. In this study, biotechnology is specified as red biotechnology, or biopharmaceuticals, meaning the use of biotechnology in the development of new pharmaceutical drugs (OECD, 2013). However, some articles and reports do not specify which type of biotechnology they relate to, specifically mention that biotechnology entails all forms of biotechnology, including agricultural and industrial biotechnology (OECD, 2013), or do not use the term biotechnology at all, instead listing several subgroups which relate to the industry (AAAS, 2014). 
Despite these complicating factors, a narrative could be constructed by combining insights from the various sources available. Through this approach, it was possible to deduce meaningful conclusions from this case study. A narrative approach has a downside in that it is vulnerable to interpretation errors as well as errors originating from too little and ambiguous empirical support. Because of this, further research on an industry with enough information available for statistical analysis is needed to confirm whether the conclusions drawn in this study are valid for this and other industries as well. 
In general, the model shows merit as a starting point for examining endogenous industry effects and their role in the competition between nations in that industry. The variables through which the model was operationalized in this study represent factors relevant for the starting phase of most industries (Tidd, 2005). Some of the more detailed aspects in this report are industry specific though. For example, the development times for new products in the biotechnology industry are a lot longer than in an average industry. The large investments needed for this development are another factor specific to the biotechnology industry. This means that for some industries, different operationalizations might be required. In order to examine whether the model is valid in other cases than the biopharmaceutical industry, it would need to be applied to different industries, something which is beyond the scope of this research. 
This could be very beneficial both for our understanding of early industry dynamics in general and for the specific industries studied, allowing more generalized statements that could be applied to new emerging industries and increasing the predictive power of the model. These studies would ideally be performed on industries with a longer lifespan than the biotechnology industry, so sufficient data is available for a full statistical analysis. In this way, the outcome of the early competition can be assessed, further demonstrating whether early advantages in industry development lead to a comparative advantage once the industry fully matures. Another example of an interesting research subject is related to the result that the amount of venture capital available in the industry is to a large extent influenced by the overall state of the financial market. It would be relevant to know whether VC availability in other industries corresponds more with the overall state of the financial market, or with the success of an industry (Zider, 1998). 
The main theoretical contribution of this study is the concept of a first mover industry advantage. Here, just like with the firm-level first mover advantage (Teece, 1986), a key aspect of maintaining the advantage over the long-term is in the complementary assets. In the case of the biopharmaceutical industry, the investment finance sector is a critical complementary asset. The study confirms Taylor’s (2004) findings which stated that the USA is the primary reason why authors using the variety of capitalism theories find a significant difference in the specialization of LMEs and CMEs. The USA has a significantly stronger position in this high-tech industry compared to the EU including the United Kingdom and other nations initially labeled LMEs. It also confirms the findings of Hausmann et al. (2007) who argued that nations would benefit from being a first mover into a new industry. 
By having an earlier start in the industry, the USA based new ventures were able to capitalize on the low hanging-fruits present in this new industry. These low hanging-fruits gave the venture capitalists a relatively low-risk entry into the sector. Because of this, the venture capitalists were able to gain experience in the management of biopharmaceutical start-ups. This accumulation of tacit knowledge then allowed them to better assist other biopharmaceutical start-ups with their managerial issues, leading to higher success rates for these start-ups. 
At the level of economical culture and habits, the USA is more risk prone than the EU (Douglas & Wildavsky, 1983). Because of this, when new biopharmaceutical technologies were being developed in universities, the USA was more willing to enact institutions to develop these technologies into new products. The same risk proneness means that more venture capital is available in the USA, and these venture capitalists were allowed to accumulate knowledge on the new industry through the low-hanging fruits then still available. This in itself does not necessarily implicate that the USA is more likely to gain an advantage in new industries. However, it does mean that the knowledge accumulation of financial institutes will have a stronger influence in the USA compared to the EU. 
In general, the results of this research show that there are two reasons why subsidizing new start-ups is not sufficient to bridge a gap in industry development. On the one hand, major incumbents are able to aggressively acquire smaller firms, ensuring that they remain dominant while hampering the growth of these smaller firms. On the other hand, being early in an industry holds major advantages in terms of knowledge accumulation, which are difficult to replicate later on. These dynamics would indicate that investing in early-stage innovation is even more important than previously considered. It should take preference over investing large amounts of capital trying to boost existing lagging sectors. 
[bookmark: _Toc387155095]Conclusion
In this study, a model for endogenous growth of an industry was developed in an attempt to answer whether a nation could have a first mover industry advantage over another nation. This model was then tested in a case study on the biopharmaceutical industry in the USA and the EU. The USA has had a head start in the field of biopharmacy, having started the development of biopharmaceutical products at an earlier moment in time compared to the EU, as well as expanding the market at a faster pace and being more successful in bringing new ventures to a good exit. 
This allowed them to accumulate knowledge both in the biopharmaceutical firms and the venture capitalists supporting them, which appears to have given them a long-term advantage in the industry. The accumulated knowledge in the firms stimulates the foundation of new spin-offs. At the same time, the venture capitalists offering management advice in addition to the financial assistance get more experience in the industry, which leads to these spin-offs having a higher chance of becoming successful.  
At the same time, catching up by the EU is unlikely. Developing a new biopharmaceutical product is becoming more expensive, due to increasing hurdles for product admission requiring new products to pass stricter benchmarks.  They are also increasingly unlikely to succeed, since the drugs that are easier to develop are usually already on the market. The firms that do manage to develop a product to an advanced stage or even market it, are often already acquired by large endogenous firms seeking to strengthen their own product pipeline. In this system, the already established firms get stronger, while potentially fast growing firms are less likely to reach maturity. 
Further research is needed to verify that these findings are valid for other industries. However, it does provide a strong indication for the existence of the phenomenon of a first mover industry advantage. In particular, the endogenous industry effects found in this study should provide both a new interesting subject for further research as well as an important consideration for future industry policies. 
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