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The internationalization of firms has been subject of much debate in the field of international business, with many studies examining firm-level internationalization using a number of different measures, but few investigating changes in these measures over time.  In order to contribute to closing this gap, we conduct a longitudinal study of the patterns of internationalization of 164 German firms from the Thomson Reuters Germany Equity index between 1998 and 2015, contributing to the debate surrounding regionalization or globalization at the firm level.  To capture different aspects of multinationality, we measure both the extent and scope of internationalization, measuring extent using percentage foreign sales, and scope using the number of geographic segments that firms report material sales in and the number of world regions in which those sales occur. We further categorize these measures of internationalization over time within categories of age, size, and industry.  A strong trend towards globalization is revealed, with most firms reporting foreign sales outside of Europe and very few operating in this region only.
1. Introduction
In an era of trade liberalization, declining costs of transportation, and technological advances over recent decades, firms have sought to take advantage of opportunities offered by globalization by internationalizing their activities beyond the borders of their home markets (Welch & Luostarinen, 1988; Johanson & Vahlne, 1990; Casillas & Acedo, 2013, Sekliuckiene, Sedziniauskiene and Viburys, 2016).  Since the 1970s, the concept of firm level internationalization and the pace of globalization have been widely analyzed in the field of international business (Knight & Liesch, 2016). Although globalization has been observed at a macro level, it has been argued that regionalization is mostly prevalent at a micro level (Verbeke, Coeurderoy & Matt, 2018). Strategies that firms pursue along with the extent of their globalization has been the subject of much debate, with authors such as Rugman & Verbeke (2007, 2008) arguing that globalization at firm level is a myth. This is supported by others who find that firms operate along regional paths, creating an economic picture of increasing regionalization (Rugman, 2000; Rugman & Verbeke, 2003; Ghemawat, 2003; Amussen, 2008). However, these claims are strongly opposed by other authors, who stress that a global vision and strategy are vital for firms in today’s interconnected world, and find evidence for increasing firm-level globalization when other measures and thresholds are applied (Stevens & Bird, 2004; Aharoni, 2006; Flores & Aguilera, 2007; Osegowitsch & Sammartino, 2008; Berrill, 2015).  
Growth in global trade has slowed since 2012 relative to its strong performance in previous years and relative to overall economic growth (Aslam et al, 2017).  In Europe, large increases in cross border capital flows, which occurred between the introduction of the Euro and the onset of the financial crisis in 2007, were largely reversed in the period since (Lund & Haerle, 2017). In the context of these macro-economic developments, this research seeks to examine patterns of firm internationalization and to investigate whether German firms internationalize along regional paths in Europe facilitated by European Union trade arrangements or whether they pursue patterns of globalization, which will contribute to the debate surrounding globalization at the firm level. 
We conduct a longitudinal study of the internationalization of 164 German firms between 1998 and 2015. With a relatively small domestic market, a strong geo-political position in Europe, and a persistently large current account surplus (Destatis, 2017), it is particularly interesting to analyze the internationalization of German firms over this time period.  Our longitudinal dataset allows us to analyse changing patterns of internationalization using each measure over a period of 18 years, accounting for the dimension of speed of internationalization.  Although many theories exist which model how firm internationalization evolves over time, an extensive empirical longitudinal study on the internationalization of German corporations across all industries does not exist in the literature to date. 
Firm-level internationalization has been measured in many ways. Some measures try to capture the extent of foreign activity (Sullivan, 1994; United Nations Conference on Trade and Development, 1998) or the location of those activities (Rugman & Verbeke, 2008; Aggarwal et al., 2011), both attempting to quantify the spread of a firm’s operations beyond their domestic market. Most research focuses on cross-sectional studies, with few measuring changes in internationalization over time (Contractor, 2007; Hennart, 2007). The mounting importance of longitudinal studies in the analysis of internationalization patterns is being recognized in the literature, with the need to introduce this dimension, which has largely remained implicit in traditional models, being highlighted (Hisrich & Bostjan, 2000; Jones & Coviello, 2005; Glaum & Oesterle, 2007; Eden, 2009; Casillas & Acedo, 2013). In order to address the dearth of longitudinal studies we conduct a comprehensive study, using three measures of internationalization; a firm’s percentage foreign sales, the number of geographic segments reported in the firm’s annual accounts, and the number of world regions in which those segments are located,  and study how these measures change over our time period. We further analyse patterns of internationalization within categories of age, industry and size.  Older and bigger firms may be expected to be more global due to resource constraints that younger and smaller businesses face, while firms operating in non-service industries may be expected to be more international than those operating in service industries (Rugman & Verbeke, 2008; Berrill & Hovey, 2013; O’Hagan-Luff & Berrill, 2016).
Our findings contribute primarily to the ongoing debate surrounding regionalization or globalization at the firm level. Additionally, we contribute to the literature on the internationalization of firms by age, size and industry. We find that German firms display a strong tendency towards the pursuit of global strategies, suggesting that globalization is alive and well.  This strong trend of continuously increasing internationalization of large publicly-listed firms has implications for Germany’s already large current account surplus, suggesting that large multinational firms will not contribute to any reduction in this surplus in the near future. This has implications for global policy makers, who may need to cushion the effects of such a surplus on global trade, which can act as a drag on growth (Sinn, 2014). These findings also have implications for the importance of global rather than regional trade arrangements.
The remainder of this paper is structured as follows: Section two provides a literature review in this area while section three covers the methods and different measures of internationalization used to categorize the firms in the underlying dataset. In section four the findings of the longitudinal analysis are reported and discussed. This paper concludes with section five providing insights into implications for practice, potential for future research, and limitations of this study. 
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The process of internationalization of firms and the rationale of their location choices have been at the core of international business research for many decades (Dunning, 1998; Eden & Lenway, 2001, Conconi et al., 2016, Santangelo & Stucchi, 2018).  Earlier streams of international business literature range from theories seeking to explain the existence of the Multinational Enterprise (MNE) to theories explaining how firms internationalize. Hymer (1976) contends that market imperfections create advantages and conflicts which induce companies to implement Foreign Direct Investment (FDI) in order to increase their competitiveness. Buckley and Casson (1976) emphasize the ability to innovate as a pivotal firm-specific advantage (FSA) leading to internationalization across national boundaries focusing on industry- and firm-level determinants of international investment flows. Rugman developed internalisation theory as a distinct subfield presenting a concept of the multinational enterprise focusing on FSAs best exploited through internationalization (Rugman, 2000). The eclectic paradigm, also known as the Ownership-Location-Internationalization model (Dunning, 1981), suggests that firms will establish foreign affiliates in case of strong ownership (knowledge)-, location (existence of raw materials, low wages, and special tariffs)-, and internalization (benefits from own production) advantages. While the  assumption underlying why firms internationalize is that they aim to increase their long-term profits while restraining risk-taking behavior (Johanson & Vahlne, 1977, 1990), many theories exists as to how firms internationalize.
2.2 Internationalization Models
Theories describing how firms internationalize can be broadly categorized into three approaches: the stages, the contingency and the learning approach. According to the stages approach, internationalization involves an increasing commitment of resources (Bilkey & Tesar, 1977; Cavusgil, 1980; Reid, 1981, Helpman, Melitz & Yeaple, 2004)) a successive evolution from tentative steps towards full involvement (Fletcher, 2008), with firms often choosing to serve a foreign market through exports, before engaging in FDI (Conconi et al., 2016).  The contingency approach regards internationalization as a response to certain circumstances and opportunities in the marketplace determining the choice of markets and entry modes (Turnbull, 1987; O’Farrell & Wood, 1994, He, Lin & Wei, 2016, Clark, Li & Shepherd, 2018). The learning approach of the Scandinavian school (Uppsala Model) focuses on a gradual acquisition, integration and use of knowledge about foreign markets and operations, where experiential learning is critical and path dependencies can be observed (Johansson & Vahlne, 1977, 1990; Barkema, Bell and Pennings, 1996, Vahlne & Johnson, 2013).  Several authors have criticized this model, pointing out that firms do not always necessarily advance by incrementally increasing their degree of internationalization, but can display intense periods of internationalization that are intercepted by periods of de-internationalization, where a focus is being put on domestic market operations (Benito & Welch, 1997; Crick & Jones, 2000; Casillas & Acedo, 2013).  Vahlne & Johnson (2017) revisit their original Uppsala model, 40 years on, reclassifying the Multinational Enterprise (MNE) as a Multi-Business Enterprise (MBE), and reframe their original model for the modern multinational as a process of knowledge development and resource commitment.  Hakanson & Kappen (2017) propose a ‘Casino model’, describing internationalization as occurring in waves, rather than as an incremental process, whereas Santangelo & Stucchi (2018) stress the presence of non-linear and discontinuous dynamics in the internationalization process. Coviello et al. (2017) add technological context and behavioural aspects of individual decision makers as further dimensions of internationalization process, while Hutzschenreuter & Matt (2017) describe the contribution of MNE subsidiaries as a crucial source of knowledge accumulation in this process.     
In contrast to the traditional incremental approach to internationalization, recent literature provides evidence for early and rapid internationalization of so-called Born Global firms (Oviatt & McDougall, 1994; Melén & Nordman, 2009; Knight & Liesch, 2016). Such firms challenge the conventional belief that small companies are prevented from entering international markets at or near their foundation due to resource constraints. Lopez, Kundu and Ciravegna (2009) find these firms to be more regional in their internationalization, especially in their early years. Additionally, Bell, McNaughton and Young (2001) identify the phenomenon of born-again global firms which are well established in their domestic markets and suddenly engage in rapid internationalization. This trend has been facilitated by the forces of globalization, the internet, and other communications innovations reducing the costs of internationalization for resource-poor companies (Cavusgil & Knight, 2009).   However, Verbeke & Ciravegna (2018) point out that these firms tend to be the exception rather than the rule.
Other scholars consider variations in internationalization patterns by industry, highlighting the need to put the process of internationalization within the context of a firm’s industrial categorization as it is found to be a major factor influencing internationalization strategy and its pace (Andersson, 2004; Fernhaber, McDougall & Oviatt, 2007; Aspelund, Madsen and Moen, 2007; Thai & Chong, 2008; Taylor & Jack, 2016). In this context, studies by Javalgi, Griffith and White (2003) find that service firms are expanding more rapidly in their internationalization, which is supported by Kundu and Merchant (2008), who call for the need for more longitudinal studies on the internationalization patterns of service firms. 
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As internationalization is a complex multidimensional concept, various methods of measuring internationalization capture different aspects. Bartlett and Ghoshal (1989) proposed a fourfold typology of MNE organisational structure, classifying companies as multinational, international, transnational, and global. The United Nations Conference on Trade and Development (UNCTAD, 1998) calculated a transnationality index for firms, which is composed of the average of three ratios: foreign sales to total sales, foreign assets to total assets, and foreign employment to total employment. Sullivan (1994) developed a degree of internationalization scale which is based on percentage foreign sales, research and development intensity, assets, percentage of overseas subsidiaries, and the international experience of managers. In order to overcome the foreign/home country contradiction affecting many approaches to measure internationalization, Ietto-Gillies (1998) proposed the network spread index, multiplying foreign assets, sales and employees’ ratios with the percentage of the world’s 178 countries in which the respective MNE owns subsidiaries. Additionally, Ietto-Gillies (2001) developed the geographical spread index as a further measure of internationalization, based on the square root of the internationalization ratio multiplied by the number of countries the company operates in. 
Rugman (2003) and Rugman and Verbeke (2004b) focus their analysis on the triad regions of North America, Europe and Asia Pacific and apply thresholds to categorise firms based on foreign sales of companies as home-region, host-regional, bi-regional, and globally oriented. Aggarwal et al. (2011) propose a system where firms are classified based on the breadth and depth of their international activities across six world regions that incorporate all countries of the world. In this context, breadth is measured as the geographical spread of a firm’s operations, whereas depth is measured as the degree of involvement in each geographic region.  
The measurement of firm-level internationalization considering aspects of extent, speed, and scope is proposed by Casillas and Acedo (2013) and by Berrill & Hovey (2013) and O’Hagan-Luff and Berrill (2016) who use the three means of measurement in their studies on US and UK firms respectively. Zahra and George (2002) also find that these metrics are being applied in international entrepreneurship, where extent is typically measured by firms’ percentage foreign sales, scope by the number of countries or regions firms operate in, and speed as the time between the founding of a company and the first year foreign sales are recorded. They further note that the majority of studies focus on the extent or scope of firm-level internationalization. The dimension of time is often ignored in literature, with several authors commenting on the need for more longitudinal studies (Contractor, 2007; Glaum & Oesterle, 2007; Hennart, 2007; Asmussen et al., 2009; Kuivalainen et al., 2012; Casillas & Acedo, 2013). However, other researchers have started to put an implicit focus on the dimension of time in their analyses (Kutschker, Bäurle and Schmid, 1997; Hisrich & Bostjan, 2000; Humerinta-Peltomäki, 2003; Jones & Coviello, 2005) focussing on the extent and scope of firm internationalization and changes in either measure (Fletcher, 2008; Melén & Nordman, 2009; Fletcher & Prashantham, 2011; Puig, González-Loureiro and Ghauri, 2014; Lafuente, Stoian and Rialp, 2015). 
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The extent to which firms pursue global or rather regional strategies continues to be source of much debate.  Doremus et al. (1998) contend that nothing remotely close to full globalization has been reached yet, with state sovereignty remaining strong and the world’s largest MNEs retaining a national and regional focus. Ghemawat (2001, 2003) highlights the existence of residual barriers at borders and costs of internationalization. Rugman (2003) and Rugman and Verbeke (2004b, 2007) analyze foreign sales of the world’s largest MNEs. Focusing on firms’ sales in the triad regions of Europe, North America and Asia.  Rugman (2003) and Collinson and Rugman (2008), find that few truly global firms exist, with the majority of sales located in the home region and suggest that firms are regional or bi-regional at best. Rugman and his co-authors conclude that there is a growing trend towards regionalism over the last 25 years and describe globalization as a myth (Rugman, 2001; Rugman & Oh, 2013). These authors explain their findings based on the notion of severe limits to the transferability of a firm’s FSAs beyond the home region in which they were created, as well as the cost penalty associated with venturing into other regions, making intra-regional expansion more favorable (Rugman & Verbeke, 2004a, 2005, 2007).
The evidence presented by Rugman and others in favour of regionalisation has been challenged by several authors. They question the appropriateness of the triad region as a unit of analysis, the chosen thresholds to classify firms, the lack of a robust definition of globalization, failure to capture the dynamics of firm internationalization by not using longitudinal data and the extent to which conclusions about regional strategies are supported by the data (Stevens & Bird, 2004; Aharoni, 2006; Berrill, 2015). Osegowitsch and Sammartino (2008) point out that there is no room for a fully domestic firm in the triad system, explaining that the application of home-regional thresholds without accounting for domestic sales can potentially obscure a firm’s FSA reach in its home region. Moreover, these studies neglect to include emerging markets, which are becoming more important as destination countries to FDI and exports (Flores & Aguilera, 2007). Stevens and Bird (2004) strongly disagree with an economic picture of increasing regionalisation and argue for an evident shift towards globalization.  Dunning, Fujia and Yakova (2007) report that MNEs do operate along regional paths but explain that this reflects the gross domestic product and trade of the respective countries rather than regional strategies.  Asmussen (2008) points out that although the data may imply that large MNEs internationalize along home region-oriented paths, using regional sales ratios does not control for the home country orientation.  Although the data may show that very few firms are global, it cannot distinguish between regional orientation, or local orientation. Berrill (2015) analyses the breadth and depth of internationalization of firms in G7 countries using sales and subsidiary data.  She finds that although the world’s largest firms range from purely domestic to fully global, most are trans-regional. She further illustrates that the majority of firms do not fully penetrate their home region, with few being active in more than one- third of the countries in their region. Collectively, these researchers find that the evidence for regionalisation is not as overwhelming as presented by Rugman and his co-authors. They question the robustness of the claim that globalization is a myth and, in contrast, suggest an increasing shift towards semi-global and global internationalization patterns. In response, Verbeke, Coeurderoy & Matt (2018) argue that despite the continued reduction of trade barriers leading to ever greater globalisation at the macro level, at the micro level, regionalisation is still far more relevant for most firms than globalisation, distance still matters (Verbeke, Puck &Van Tulder, 2017; Beugelsdijk, Ambos & Nell, 2018) and the importance of home-country origin has not been diminished (Coeurderoy & Verbeke, 2016).
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Firms are selected from a constituent list (LXDEFLDL) of the Thomson Reuters Equity Germany index as of October 2016. Companies are included in the list on the basis of free float adjusted market cap (top 99.5%), average daily traded value (top 99.5%), trading frequency (90%), a minimum size of $150mn total market cap, and $75mn free float adjusted market cap (Thomson Reuters, 2016). The index is rebalanced on a semi-annual basis, where new constituent lists are effective on the first Monday of April and October. The initial constituent list included 175 firms. Preference share duplicates and companies with inaccurate or missing data for the different measures have been removed from the dataset, leaving 164 firms with available data. Foreign sales as a percentage of total sales for every firm was obtained for each year from 1998 to 2015. This 18-year timeframe has been selected on the basis of availability of data and the coverage of three important global crises, namely the dotcom bubble, the credit crisis and the European sovereign debt crisis. The geographical breakdown of each firm’s sales for every year is obtained for the same period. In this context, firms can specify up to ten geographic segments in which material sales are recorded.[footnoteRef:2]  For each firm we also obtain its age, measured by its foundation date, its Standard Industrial Classification (SIC) code[footnoteRef:3] and its size as measured by total revenues in each year.[footnoteRef:4]  [2:  Firms may specify up to ten geographic segments in which material sales occur.  The relevant accounting standard for geographical segment disclosure, International Financial Reporting Standard (IFRS) 8, replaced the International Accounting Standard (IAS) 14 in 2006.  Although the accounting standard does not specify a minimum threshold for ‘material’ sales or assets, it is assumed to be between 5 and 10 percent.  Firms must disclose a segment that accounts for over 10 percent of its total assets, profit or revenue.]  [3:  There are different ways to classify firms by industry, some with a production-oriented focus and some with a market-oriented focus. However, many companies offer both goods and services, so the line between goods and services can become blurred.   We use SIC codes, which classify service firms as a separate industry category. ]  [4:  We acknowledge that this may be an imperfect measure of size due to the de-centralized structures of some MNEs which may under-represent the actual size of a conglomerate.] 

We conduct a longitudinal study of firm-level internationalization using three aspects of internationalization: extent, scope, and speed. The extent of internationalization is measured using foreign sales as a percentage of total sales, the most commonly used measure in the literature (Fatemi, 1984; Qian, 1996; O’Hagan-Luff & Berrill, 2016).  However, even though percentage foreign sales is a reliable quantitative measure for the extent of a firm’s foreign engagement, it does not provide information on the markets a company operates in or their location. To illustrate this point, in 2015, Thyssenkrupp, a German steel producer, has 70% foreign sales spread across Europe, Asia, Africa, North and Central America, Oceania, and South America, whereas Zooplus, a retailer of pet supplies, records 69% foreign sales, all of which occurred in Europe. A high level of foreign sales does not necessarily imply that firms are operating in a wide range of geographic locations. To add robustness to this measure and reduce the risk of omitting pivotal aspects of firm internationalization, the measure of scope is used to also account for the locations in which material sales are recorded. 
Scope of internationalization can be defined as the range of locations where the company develops its business (Zahra & George, 2002), covering the markets and countries where it sells or manufacturers its products and services (Welch & Luostarinen, 1988). We measure scope using the geographic segments in which firms report material foreign sales and the locations of these segments, which overcomes some of the limitations of using percentage foreign sales as a measure of internationalization.  Counting the number of geographic segments disclosed provides useful information on the dispersion of a firm’s sales. 
While the number of geographic segments can provide insights into the dispersion of foreign operations, it can be misleading in some cases since companies do not follow standard ways of classifying their segments. Firms may specify one country, continent or even business department as a segment.  Consequently, we identify the world regions in which the reported regions lie.  We use the classification scheme proposed by Aggarwal, Berrill, Hutson and Kearney (2011), which divides the world into six regions: Africa, Asia, Europe, North and Central America, Oceania, South America (hereafter referred to as the ABHK model).  The ABHK model has been chosen over the triad system (Rugman & Verbeke, 2004b, 2007), as it includes all geographic regions of the world    Additionally, this model addresses Osegowitsch’ and Sammartino’s (2008) criticism that there is no room for a fully domestic firm in the triad system, where the application of home-regional thresholds without accounting for domestic sales can potentially obscure a firm’s FSA reach in its home region. Moreover, with a current shift in global economic powers, it is important to incorporate firms’ activities in all major emerging markets, as done in the ABHK model, to account for the dynamics of internationalization which studies of Rugman and his co-authors neglect to do. 
Following the ABHK scheme, if a firm’s sales are located solely in Germany, it is given a score of 0 and is classified as domestic. If sales outside of Germany but only in Europe occur, it is given a score of 1 and is classified as regional. If a firm has sales in Europe and another region it receives a score of 2, if it has sales in Europe and two additional regions it is assigned a score of three and so on until a maximum score of 6 is reached. For each year and each firm, the reported geographic segments are analyzed, non-geographical segments are removed and the remaining segments in which material sales occur are reclassified into one of the above described categories, ranging from domestic (0) to global (6).[footnoteRef:5] The third measure of internationalization used in this study is speed. To account for changes in extent and scope over time, we conduct a longitudinal study over the period of 18 years.  To gain insight into the impact of crises periods, the dataset is divided into four sub-periods; 1998 to 2002, incorporating the dotcom bubble, the lead up to the credit crisis, 2003 to 2007, 2008-2012, incorporating the European sovereign debt crisis and 2013-2015, the remaining period. We further analyze firms by age, dividing companies into nine age groups based on their foundation date. Firms are categorized in accordance with their size based on their total net sales as small, medium or large companies. As the industry category a firm belongs to can have an influence on the patterns and pace of internationalization, an industry analysis based on a SIC code classification of firms is conducted.  [5:  Some firms use classifications such as EMEA (Europe, Middle-East and Africa) which we classify as three regions in accordance with the ABHK model. Asia Pacific is being classified as two regions. Many firms use additional classifications such as “others”, “other foreign” or “rest of the world”, to account for all remaining items after the most significant areas have been covered. When such a classification is noticed, we add one region. If a firm for example has sales in Germany, Europe and “other”, we assign a score of 3 regions.] 
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In Table 1, in order to examine the changing patterns of internationalization over the 18-year period, we count the number of firms in several distinct categories of internationalization. To measure the extent of their internationalization firms are categorized by their percentage foreign sales. To measure the scope of internationalization, firms are categorized by the number geographic segments they report (up to 10) and the number of regions in which they have sales (up to 6). We also report the average level for all firms in each year to highlight patterns of internationalization over time. 
The average percentage foreign sales of all firms increases from 52.23% in 1998 to 61.61% in 2015. The number of firms with 50% foreign sales or more, increases from 40 firms to 86 in 2015.  Firms with between 0% and 25% foreign sales, and 25% to 50% foreign sales increased moderately over the time period.  The number of firms with no foreign sales more than halves from 96 in 1998 to 37 in 2015, indicating an expansion of foreign sales activities.  The average number of segments reported doubles from 1.93 in 1998 to 3.86 in 2015.  The average number of regions per year increased from 2.90 in 1998 to 3.40 in 2015, however, periods of downturns can be seen between 2003 and 2007, as well as 2013 and 2015.  For the number of regions, although the largest proportion of firms have operations in 2 regions up to 2014, the number of firms with sales in all 6 regions of the world continuously increases over the 18-year period, tripling from 11 to 39 firms in 2015.  In 2015 the largest proportion of firms are categorized as global, operating in all 6 regions. Also of interest is that very few internationalized firms report foreign sales in Europe only (an average of 4%), and this decreases over time.  There are more purely domestic firms than there are firms operating in Europe only.  Firms, when they internationalize, do not operate only in their home region. Figure 1 illustrates the decrease in the number of firms with no foreign sales over the years, while the number of firms reporting over 50% foreign sales constantly increases. 
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We analyze the changes in each measure of internationalization by firm in Table 2. Of the 139 firms for which data was available, 99 firms experienced an overall increase in their percentage foreign sales during the time period of 1998 to 2015, while 37 witnessed an overall decrease and three firms remained constant.[footnoteRef:6]  Two firms report an increase of over 70% and 80% during the underlying timespan from 1998 to 2015. The first is GFT Technologies, an IT-service provider for banks, which increased its percentage foreign sales from 21.61% to 96.92%. The latter company is Zeal Network, an online lottery, which increased its percentage foreign sales from 8.01% to 94.08%. Two firms report a decrease of over 40%. Evotec, a pharmaceutical research and development company reports a decrease in their percentage foreign sales from 92% in 2001 to 43% in 2015. The materials handling equipment manufacturer Kion group reported a decrease from 75.04% in 2009 to 26.95% in 2015.   [6:  For changes in the level of internationalization absolute change was used rather than percentage change as this has been seen to be a better method and counteracting the distortion of results. The reason for this being that percentage change would rank a firm with a change from 10% to 20% equally with a firm with a change from 1% to 2% (O’Hagan-Luff & Berrill, 2016).] 

Of the changes in segments that are reported over the time period of 1998 to 2015, 56 firms experienced an overall increase in the number of segments, 77 remained constant, and 31 firms report an overall decrease. The largest increase was reported by Krones AG, a packaging and bottling machine manufacturer, which increased by 7 segments from 3 in 1998 to 10 in 2015. Gerry Weber Intl. AG, a fashion manufacturer and retailer, experienced the greatest decrease of 5 segments from 7 in 1998 to 2 segments in 2015. 
Examining the changes in the number of regions in which sales occurred over the 18 years’ period, 80 firms remained constant, 62 companies increased and 22 decreased. 12 firms experienced the largest increase of 4 regions, including Vossloh AG, a transport technology manufacturer, SMA solar technology AG, a solar energy equipment supplier, Aurubis, a copper producer, and Krones AG, which also reported the largest increase in segments.  In contrast, 7 firms reported a decrease of 2 regions, such as VTG, a logistics company, Xing, the professional networking site, and Commerzbank, a banking and financial services company. 
Over the full time period from 1998 to 2015, the number of firms experiencing increases in each measure of internationalization is larger than the number decreasing, and the magnitude of the increases are larger than the magnitude of the decreases. Almost three times as many firms increased rather than decreased their percentage foreign sales, 99 increased their foreign sales, while 37 decreased. Approximately twice as many firms increased their number of segments, 56 firms increased and 31 decreased, and almost three times as many companies increased their number of regions, 62 firms increased and 22 decreased.  The largest increase in foreign sales is 86% and the largest decrease is 49%. The largest increase in segments is 7 and the largest decrease is 5, and in regions the largest increase is 4, while the largest decrease is 2.  
Although internationalization increases overall by all three measures between 1998 and 2015, this is not necessarily the case for individual firms. When firms are ranked by the three measures of internationalization, we find little overlap in the highest ranked firms, for example, Zeal Network has the greatest increase in foreign sales of 86.07% but reports no change in either of the other two measures. Evotec reports the greatest decrease in foreign sales by 49% but its number of segments and regions increases by 1 and 3 respectively. Deutsche Telekom increases its foreign sales by 57.09% but decreases in the other two measures. Of the 18 firms that report decreases between 15% and 50% only two firms decrease in all three measures (Biotest and Xing). Krones AG, which reports the largest increase in segments of 7, also reports a high increase in regions of 4 but shows only a small increase in percentage foreign sales by 7.95%. We find that changes in foreign sales do not necessarily correspond to corresponding changes in the two other measures or vice versa at the firm level. We find that different patterns of internationalization are being captured by the three measures.
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To assess the impact of crisis periods, the underlying timeframe is divided into four sub-periods, 1998 to 2002, 2003 to 2007, 2008 to 2012 and 2013 to 2015. Table 3 lists the results for each measure. Part A shows the changes in percentage foreign sales, part B illustrates changes in the number of segments, and part C concludes with the variations in the number of regions.
When comparing sub-periods, it can be seen that the greatest number of firms report increases in internationalization by all three measures between 2008 and 2012. In this period two companies report increases of over 70%, namely S&T, an IT consulting, solutions and service provider with a 79.38% increase, and Zeal Network, an online lottery with an increase of 86.82%. The number of firms that do not record any changes in their number of regions and segments gradually increases as time progresses. 142 firms report no change in the number of regions in the final period and 137 in the number of segments, whereas the majority of firms continue to increase their foreign sales in each period. This indicates that while companies intensify their foreign sales, they largely keep their reported segments and regions constant. This finding is consistent with the notion of sequential internationalization and the results in the previous section. 
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In order to provide a robust and comprehensive analysis of internationalization, we examine our measures of extent and scope within the context of age, industry, and size. Firms are divided into nine age categories, ranging from 1750 to 2015. The results are listed in Table 4. The largest number of firms (34) were founded in the period of 1990 to 2000, 27 between 1870 and 1900, 26 between 1970 and 1990, and the lowest number (7 firms) were founded between 1750 and 1850. 
We observe that the oldest firms, founded between 1750 and 1850, are, on average, the most international, while the youngest firms, founded between 2000 to 2015, are the least. However, these results can potentially be distorted by the fact that both groups contain a small number of firms. Looking at the other age categories, firms founded between 1870 and 1900 have, on average, the highest level of foreign sales of 62%, the highest average number of segments, 5, and an average of 4 regions. Firms in this age bracket are, on average, more international than those founded in any of the later age brackets, arguably lending support to the incremental internationalization model. Overall, the age analysis reveals a pattern of older firms being more international than younger ones using all three internationalization measures. 

[bookmark: _Toc488604899]4.4.2 Industry Analysis
We next categorize firms into one of nine industry divisions based on their SIC codes. Table 5 lists the averages for the three measures of internationalization categorized by industry over the time period 1998 to 2015, separating services from non-service industries. Various differences in firm-level internationalization become evident between industries. Taking into account all three measures, the most domestic industries are agriculture, forestry and fishing, finance, insurance, real estate, and retail trade.[footnoteRef:7] In contrast, manufacturing, wholesale trade, and construction are the most international. Disregarding industries categories with only 3 firms or less, wholesale trade has the highest average percentage foreign sales of 71%.  Manufacturing firms report the most segments and regions with an average of 5 segments and 4 regions. Finance, insurance, and real estate have the largest change in percentage foreign sales of 38%, followed by retail trade with 36%.  The greatest change in segments and regions is found for wholesale trade with an increase of 2 segments and 2 regions. Transportation, Communications, Electric, Gas and Sanitary Services experience a decrease in percentage foreign sales and segments while the number of regions remains constant. Interestingly, the more domestically oriented Retail Trade records a large increase in foreign sales from 1998 to 2015. In comparison to non-service firms, the 31 firms categorized as services report comparably lower averages for all three measures but large increases in internationalization, evidenced by a constant increase in percentage foreign sales from 2008 onwards. Overall, and in accordance with the literature, the industry analysis finds that non-service firms are more international than service ones (Rugman & Verbeke, 2008; Berrill & Hovey, 2013; Rugman & Oh, 2013; O’Hagan-Luff & Berrill, 2016).  [7:  It ought to be noted that the results for agriculture, forestry and fishing, mining and construction should not be regarded as representative of the whole industry since they only include 1, 2 and 3 firms from the dataset respectively. The results of these industries will therefore be disregarded in this analysis. Manufacturing constitutes the largest industry with 75 firms. Additionally, only 9 industries were identified, with no firm in the dataset being classified as the tenth division of public administration.] 

[bookmark: _Toc488604900]4.4.3 Size Analysis
We categorize firm size using the total net sales for each firm in each year, dividing firms into three groups by the 0.33 and 0.66 percentiles of the total net sales for all firms in a respective year. The averages and changes over time for each measure of internationalization per size group are reported in Table 6, while the percentages of firms by size are reported in Table 7.  Overall, a positive relationship between size and internationalization is evident where large firms are the most international. While average percentage foreign sales increase the most for small firms by 15% in comparison to 11% for large and 5% for medium sized firms, the average percentage foreign sales, number of regions and segments increase with size.  Large firms are almost global operate in an average of 4 regions, while medium sized and small firms mostly operate in an average of 3 and 2 regions, respectively. Table 7 lists the number of firms for each measure of internationalization on an annual basis. The group of large firms includes the greatest number of businesses in every year. However, this number continuously decreases while the number of small and medium sized firms equally increases, which indicates a trend towards SMEs in Germany.  As firm size increases, higher percentage foreign sales and an increasing number of regions and segments are reported. A larger proportion of small firms are domestically orientated with fewer segments, less foreign sales, and the smallest amount of global companies in every year. The number of large firms with no foreign sales dramatically decreased from 61 in 1998 to 4 in 2015. In contrast this number remains nearly constant for small and medium sized firms. 
[bookmark: _Toc488604901]5. Conclusion 
As firms face different incentives and opportunities to internationalize depending on the size of their home market (Glaum & Oesterle, 2007), Germany provides an interesting backdrop for an analysis of firm level internationalization with a relatively small domestic market, substantial power as a global exporter and a persistently large trade surplus. Our longitudinal study of German firms provides several interesting insights into the patterns of firm level internationalization. While intermediate degrees of internationalization are found in the earlier years of our time period, by 2015 the majority of our sample of firms report over 50 percent foreign sales, and one quarter of our firms report material sales (at least 5-10 percent of total sales) in all 6 regions of the world, illustrating a very strong trend towards globalization. We also find that very few internationalized firms report foreign sales in Europe only. Once internationalized, firms quickly spread beyond their home region. 
When the 18-year period is divided into sub-periods, for firms overall, no substantial decreases in internationalization were found during crisis periods, while on the contrary, the largest number of firms reported increases in internationalization during the period of 2008 to 2012, marking the aftermath of the credit crisis and the onset of the European sovereign debt crisis. This suggests that companies were seeking to diversify their activities by entering new markets outside of Europe as a corporate strategy to minimize the risks associated with the euro crisis, which most likely led to spill-over effects on consumer confidence.  The notion of a sequential internationalization (Johanson & Vahlne, 1977, 1990) is supported with firms increasing their extent to a larger degree than their scope. 
Putting our longitudinal analysis of internationalization into the context of age, size, and industry, we find that older firms tend to be more international, both in extent and scope of internationalization. Moreover, there is a strong correlation between firm size and internationalization, where larger firms portray on average higher levels of internationalization than medium sized and small ones. Nevertheless, small firms experienced the greatest average increases over the underlying period, suggesting that size does not act as a barrier to increasing internationalization (Calof, 1993).  Looking at the findings for both age and size, evidence for the phenomenon of born global firms, as proposed by Oviatt and McDougall (1994) and Knight and Liesch (2016), is not found. This can arguably be due to the more traditional business environment in Germany, lacking a vibrant start-up culture to support young firms. Consistent with findings of Rugman and Verbeke (2008), Berrill and Hovey (2013) and O’Hagan-Luff and Berrill (2016), non-service firms are found to be more internationalized, with the highest levels occurring in manufacturing and wholesale trade. However, service firms have recorded increases in internationalization in recent years, providing an expectation that they will continue to become more internationalized in the future. This is consistent with the findings of Javalgi, Griffith and White (2003), who identify a dramatic expansion in the internationalization of service firms, but which appears relatively modest in comparison to the increases of non-service firms.
Building on the literature surrounding the regionalization and globalization debate of firms, we find our firms to be neither regionally focused as suggested by Rugman and his co-authors, nor pursuing semi-global structures as suggested by Osegowitsch and Sammartino (2008), Berrill and Hovey (2013) and O’Hagan-Luff and Berrill (2016). German firms display a strong tendency towards the pursuit of global strategies at the firm-level, suggesting that globalization is well and alive and providing evidence against Verbeke, Coeurderoy & Matt’s (2018) suggestion that companies exhibit regionalization at the micro-level. It can be concluded that global companies in Germany are not in retreat. This finding contributes to the overall debate on the potential end of increasing globalization and the global firm being in retreat (the Economist, 2017a; Vahlne et al, 2018). Researchers and policy makers have expressed concern about the persistent current account surplus in Germany (Kollman et al., 2015), which is putting strain on the global free trading system, providing a target for protectionists (the Economist, 2017b). Our finding of a continuously increasing internationalization of large publicly-listed firms has implications for Germany’s already large current account surplus, suggesting that the trade surplus in Germany will not be reversed in the foreseeable future. 
While our study provides insights into the internationalization patterns of German companies, we recognise the following limitations. We looked only at publicly listed companies in Germany, whereas the majority of companies are privately held, suggesting that results may vary when taking into account privately held corporations. Additionally, outcomes of the study suggest that large companies in Germany are reducing in size, consequently, future research should focus on the internationalization of SMEs. Furthermore, Casillas and Acedo (2013) point out that some companies sell a small proportion of their products or services abroad but nevertheless operate production plants in different geographical locations. Future research can thus potentially focus on not only analysing firm-level internationalization from an exclusively sales-oriented perspective, but also from that of production. 
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7. Figures and Tables
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[image: ]Table 1: Number of firms by the three measures of internationalization.

Notes: This table illustrates the number of firms in each category in each year for the three measures of internationalization. Part A shows the number of firms in each category of percentage foreign sales, as well as the number of firms with no foreign sales, followed by the average foreign sales for all firms in each year. Part B reports how many firms have reported a specific amount of geographic segments in each year, as well as showing the average number of geographic segments firms reported in each year. Part C shows the number of firms with sales in each number of regions, followed by the average number of regions of all firms in each year. For all categories, the relative percentage in comparison to the overall number of firms is given.


[image: ]Table 2: Longitudinal patterns of internationalization.












Notes: In this table, the changes in each measure of firm-level internationalization between 1998 and 2015 are shown. Part A illustrates the number of firms which saw increases and decreases in their percentage foreign sales over the time period. Part B and C count the number of firms which experienced increases and decreases in their number of geographic segments and world regions respectively.
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[image: ]Table 3: Patterns of internationalization by sub-periods.

Notes: This table shows the changes in firm internationalization by each measure in four sub-periods. Part A shows the number of firms experiencing increases and decreases in their percentage foreign sales in each sub period. Part B counts the number of firms which increased and decreased in their number of geographic segments while Part C illustrates the number of firms that saw increases and decreases in their number of regions in each sub-period.

[image: ]Table 4: Percentages and numbers of firms by age.

Notes: This table categorizes firms by their age with an average of each measure of internationalization over the underlying time period in Part A. Part B shows the number of firms with regards to their percentage foreign sales. For example, 9 firms founded between 1920 and 1950 report over 50% foreign sales between 1998 and 2015. Part C and D list the number of firms by age group with regards to the number of geographic segments and world regions reported over the 18 year period, respectively. Part E shows how many years it took for each age group on average to report first foreign sales within the timeframe of the study. In this context, it took firms founded between 1750 and 1850 2 years of the underlying time period (1998-2015) to report first foreign sales, that is, they reported first foreign sales on average in the year 2000.

[image: ]Table 5: Industry analysis of internationalization.
Notes: The average level of each measure of internationalization for each year is shown in this table. Here, Services firms are excluded from Parts A to C and are separately listed in Part D. The last two columns show the average level and the change in internationalization for each industry and each measure.

Table 6: Firm size analysis and internationalization.
[image: ]
Notes: This table illustrates the average level and changes in each measure for firms categorized as small, medium and large.















[image: ]Table 7: Percentages of firms by size.
























Notes: This table shows the percentages of firms for each measure of internationalization, categorized by size. Part A illustrates the number of firms for each threshold of foreign sales in each size category in order to evaluate which size groups had the largest number of firms per time period, while Part B lists the percentage of firms for each size category which report geographic segments in each year. Part C concludes by showing the percentage of firms reporting world regions in each year by size.
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1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Over 0% and under 25% 11 13 13 15 15 15 15 18 21 21 21 17 15 16 17 18 15 14

% of total firms 16% 18% 15% 16% 15% 14% 14% 17% 19% 18% 18% 14% 12% 13% 14% 14% 12% 11%

Over 25% and under 50% 17 18 23 26 23 27 28 26 28 32 34 30 34 29 27 28 29 27

% of total firms 25% 25% 27% 28% 23% 26% 26% 24% 25% 28% 29% 25% 27% 23% 22% 22% 22% 21%

Over 50% 40 40 50 53 62 62 64 65 64 63 64 75 76 81 80 81 86 86

% of total firms 59% 56% 58% 56% 62% 60% 60% 60% 57% 54% 54% 61% 61% 64% 65% 64% 66% 68%

Total firms 68 71 86 94 100 104 107 109 113 116 119 122 125 126 124 127 130 127

No foreign sales 96 93 78 70 64 60 57 55 51 48 45 42 39 38 40 37 34 37

Average                                                         

52.23 51.75 55.28 54.86 56.55 55.46 55.37 54.03 52.76 53.03 52.71 56.34 58.46 59.20 58.53 57.11 58.98 61.61

0 81 76 72 64 57 51 47 42 36 32 32 29 25 22 23 12 6 10

% of total firms 97.59% 86% 78% 64% 53% 45% 40% 34% 28% 24% 24% 21% 18% 15% 16% 8% 4% 6%

1 13 11 6 6 7 8 10 10 11 12 12 13 14 16 16 23 25 22

% of total firms 16% 13% 7% 6% 7% 7% 9% 8% 9% 9% 9% 10% 10% 11% 11% 15% 16% 14%

2 13 13 12 13 11 11 11 15 18 17 16 20 21 19 18 16 19 17

% of total firms 16% 15% 13% 13% 10% 10% 9% 12% 14% 13% 12% 15% 15% 13% 13% 11% 12% 11%

3 13 14 10 10 12 12 18 20 23 25 27 21 21 22 21 19 21 23

% of total firms 16% 16% 11% 10% 11% 11% 15% 16% 18% 19% 20% 16% 15% 15% 15% 13% 13% 15%

4 11 15 24 25 28 31 28 32 30 31 30 31 27 25 23 30 32 26

% of total firms 13% 17% 26% 25% 26% 27% 24% 26% 23% 23% 23% 23% 19% 18% 16% 20% 20% 17%

5 14 13 16 17 17 21 21 21 23 25 27 26 26 29 28 33 28 31

% of total firms 17% 15% 17% 17% 16% 19% 18% 17% 18% 19% 20% 19% 19% 20% 20% 22% 18% 20%

6 13 14 12 16 18 21 17 13 12 11 13 14 17 13 19 17 18 18

% of total firms 16% 16% 13% 16% 17% 19% 15% 11% 9% 8% 10% 10% 12% 9% 13% 11% 11% 12%

7 3 4 8 9 10 7 9 6 6 5 2 5 7 8 9 7 7 6

% of total firms 4% 5% 9% 9% 9% 6% 8% 5% 5% 4% 2% 4% 5% 6% 6% 5% 4% 4%

8 2 2 1 1 2 2 1 1 1 2 2 6 1 1 5

% of total firms 2% 2% 1% 1% 2% 2% 1% 1% 1% 1% 1% 4% 1% 1% 3%

9 1 1 1 1 1 1 2 3 1 1 1 2 2 1 1 1

% of total firms 1% 1% 1% 1% 1% 1% 2% 2% 1% 1% 1% 1% 1% 1% 1% 1%

10 1 1 3 2 1 1 2 2 2 2 3 2 3 2 5 5 6 5

% of total firms 1% 1% 3% 2% 1% 1% 2% 2% 2% 2% 2% 1% 2% 1% 4% 3% 4% 3%

Total firms 83 88 92 100 107 113 117 122 128 132 132 135 139 142 141 152 158 154

Overall 164 164 164 164 164 164 164 164 164 164 164 164 164 164 164 164 164 164

Average 1.93 2.14 2.45 2.70 2.90 2.98 3.03 3.04 3.12 3.21 3.16 3.26 3.43 3.57 3.61 3.75 3.83 3.86

Part C: Number of regions

Domestic (0) 13 12 7 6 7 8 10 10 11 11 11 13 14 16 17 23 25 22

% of total firms 15.66% 13.64% 7.61% 6.00% 6.54% 7.08% 8.55% 8.20% 8.59% 8.33% 8.33% 9.63% 10.07% 11.27% 12.06% 15.13% 15.82% 14.29%

Europe (1) 4 3 7 6 6 7 6 5 7 8 7 5 4 3 1 2 3 3

% of total firms 4.82% 3.41% 7.61% 6.00% 5.61% 6.19% 5.13% 4.10% 5.47% 6.06% 5.30% 3.70% 2.88% 2.11% 0.71% 1.32% 1.90% 1.95%

2 Regions (2) 24 26 23 24 24 23 28 28 33 33 33 35 42 38 37 34 36 36

% of total firms 28.92% 29.55% 25.00% 24.00% 22.43% 20.35% 23.93% 22.95% 25.78% 25.00% 25.00% 25.93% 30.22% 26.76% 26.24% 22.37% 22.78% 23.38%

3 Regions (3) 12 12 11 16 14 16 19 24 21 23 25 23 21 21 21 24 24 20

% of total firms 14.46% 13.64% 11.96% 16.00% 13.08% 14.16% 16.24% 19.67% 16.41% 17.42% 18.94% 17.04% 15.11% 14.79% 14.89% 15.79% 15.19% 12.99%

4 Regions (4) 8 9 9 11 14 15 11 15 16 17 15 15 15 19 21 16 15 15

% of total firms 9.64% 10.23% 9.78% 11.00% 13.08% 13.27% 9.40% 12.30% 12.50% 12.88% 11.36% 11.11% 10.79% 13.38% 14.89% 10.53% 9.49% 9.74%

5 Regions (5) 11 15 21 22 22 21 21 17 16 19 19 21 22 18 18 22 27 19

% of total firms 13.25% 17.05% 22.83% 22.00% 20.56% 18.58% 17.95% 13.93% 12.50% 14.39% 14.39% 15.56% 15.83% 12.68% 12.77% 14.47% 17.09% 12.34%

Global (6) 11 11 14 15 20 23 22 23 24 21 22 23 21 27 26 31 28 39

% of total firms 13.25% 12.50% 15.22% 15.00% 18.69% 20.35% 18.80% 18.85% 18.75% 15.91% 16.67% 17.04% 15.11% 19.01% 18.44% 20.39% 17.72% 25.32%

Total firms 83 88 92 100 107 113 117 122 128 132 132 135 139 142 141 152 158 154

Overall 164 164 164 164 164 164 164 164 164 164 164 164 164 164 164 164 164 164

Average 2.90 3.05 3.38 3.46 3.57 3.58 3.42 3.41 3.31 3.27 3.30 3.31 3.22 3.31 3.32 3.29 3.22 3.40

Part B: Number of geographic segments

Part A: Percentage foreign sales
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Increases Number of firms Decreases Number of firms

Part A: Foreign Sales

0% - 10% increase 32 0% - 10% decrease 17

10% - 20% increase 29 10% - 20% decrease 10

20% - 30% increase 14 20% - 30% decrease 7

30% - 40% increase 8 30% - 40% decrease 1

40% - 50% increase 7 40% - 50% decrease 2

50% - 60% increase 3

60% - 70% increase 4  

70% - 80% increase 1

80% - 90% increase 1

Total firms 99 37

Constant

Part B: Number of segments

1 segment increase 18 1 segment decrease 15

2 segments increase 20 2 segments decrease 9

3 segments increase 8 3 segments decrease 3

4 segments increase 3 4 segments decrease 3

5 segments increase 2 5 segments decrease 1

6 segments increase 4

7 segment increase 1

Total firms 56 31

Constant

Part C: Number of regions

1 region increase 29 1 region decrease 15

2 regions increase 13 2 regions decrease 7

3 regions increase 8

4 regions increase 12

Total firms 62 22

Constant

77

80

3


image4.emf
1998-2002 2003-2007 2008-2012 2013-2015 1998-2002 2003-2007 2008-2012 2013-2015

Part A: Foreign Sales

0% - 10% increase 39 54 53 69 0% - 10% decrease 17 22 22 31

10% - 20% increase 18 14 21 9 10% - 20% decrease 5 4 8 5

20% - 30% increase 5 8 8 2 20% - 30% decrease 2 2 3 2

30% - 40% increase 3 1 4 1 30% - 40% decrease 3 2 1

40% - 50% increase 1 1 1 3 40% - 50% decrease 4 1

50% - 60% increase 1 2 3 50%- 60% decrease 1

60% - 70% increase 2 1 60% - 70% decrease 1

70% - 80% increase 1 1 70% - 80% decrease 1

80% - 90% increase 1 1 80% - 90% decrease 1

Total Firms 71 78 91 88 27 30 33 39

No change 8 7 2 7

Part B: Number of segments

1 segment increase 10 12 18 5 1 segment decrease 12 13 13 8

2 segments increase 10 2 10 3 2 segments decrease 1 6 4 2

3 segments increase 7 2 3 3 3 segments decrease 1 3

4 segments increase 3 2 5 1 4 segments decrease 1 3

5 segments increase 1 1 5 segments decrease 2 1

7 segments increase 1

Total Firms 31 18 38 12 15 24 20 11

No change 70 91 89 137

Part C: Number of regions

1 region increase 15 15 21 7 1 region decrease 9 17 16 5

2 regions increase 9 3 9 2 2 regions decrease 1 5 3 1

3 regions increase 5 1 1 3 regions decrease 3 1

4 regions increase 3 3 2 4 regions decrease 1

Total Firms 32 19 33 12 10 26 20 6

No change 73 88 94 142

Decreases Increases

Number of firms

Number of firms Number of firms

Number of firms

Number of firms Number of firms
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1750-1850 1850-1870 1870-1900 1900-1920 1920-1950 1950-1970 1970-1990 1990-2000 2000-2015

Part A: Average for each measure of internationalization

% Foreign Sales 70 50 62 61 54 59 52 52 48

Segments 5 4 5 4 4 4 4 3 3

Regions 4 4 4 4 4 3 2 3 3

Over 0% and under 25% 1 1 2 2 6 7 1

% of total firms 9% 4% 13% 13% 29% 27% 8%

Over 25% and less than 50% 1 4 5 2 4 4 6 3 3

% of total firms 14% 36% 20% 25% 27% 27% 29% 12% 25%

Over 50% 6 6 19 6 9 9 9 16 8

% of total firms 86% 55% 76% 75% 60% 60% 43% 62% 67%

Total 

7 11 25 8 15 15

21 26 12

1 1 2 1 1 2 5 7 5

% of total firms 8% 7% 11% 6% 12% 19% 21% 31%

2 1 1 1 2 4 7

% of total firms 14% 4% 6% 12% 15% 21%

3 1 2 3 3 3 6 6

% of total firms 14% 7% 19% 18% 12% 18% 38%

4 1 6 4 1 6 6 6 6 2

% of total firms 14% 50% 15% 11% 38% 35% 23% 18% 13%

5 3 4 11 6 1 2 4 5 1

% of total firms 43% 33% 41% 67% 6% 12% 15% 15% 6%

6 1 4 3 4 1 1

% of total firms 8% 15% 19% 15% 3% 6%

7 1 1 1

% of total firms 14% 4% 11%

8 1 2 2 1

% of total firms 4% 12% 6% 6%

9 1

% of total firms 4%

10 1

% of total firms 6%

Total 7 12 27 9 16 17 26 34 16

Domestic (0) 1 2 1 1 2 5 7 4

% of total firms 8% 7% 11% 6% 12% 19% 21% 25%

Europe (1) 1 1 1 1 4 1

% of total firms 14% 4% 6% 4% 12% 6%

2 Regions (2) 1 1 1 3 6 10 9 3

% of total firms 14% 8% 4% 19% 35% 38% 26% 19%

3 Regions (3) 3 2 5 3 6 6 2

% of total firms 11% 22% 31% 18% 23% 18% 13%

4 Regions (4) 1 6 5 1 1 2 2 2 3

% of total firms 14% 50% 19% 11% 6% 12% 8% 6% 19%

5 Regions (5) 3 1 11 3 3 1 1 4 2

% of total firms 43% 8% 41% 33% 19% 6% 4% 12% 13%

Global (6) 1 3 4 2 3 2 1 2 1

% of total firms 14% 25% 15% 22% 19% 12% 4% 6% 6%

Total 7 12 27 9 16 17 26 34 16

Part C: Number of firms -# of segments

Part B: Number of firms- % foreign sales

Part D: Number of firms- # of regions
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Number of Firms 199819992000200120022003200420052006200720082009201020112012201320142015AverageChange

Part A: Average % FS per year

Agriculture, Forestry and Fishing 1 11 35 36 38 37 32 34 36 35 35 34 33 35 35 26 17 54 57 34 46

Construction 3 66 69 70 66 78 75 77 79 78 77 77 79 76 76 78 51 52 79 72 13

Finance, Insurance and Real Estate 24 4 20 45 47 41 34 39 42 39 36 33 42 48 39 40 46 46 43 38 38

Manufacturing 75 57 56 63 63 65 64 63 62 61 61 61 64 66 68 68 65 66 69 63 12

Mining 2 69 68 54 56 55 55 57 59 58 60 66 72 73 75 87 38 62 62 63 -7

Retail Trade 6 16 20 24 27 29 30 33 33 36 37 39 39 42 44 39 29 47 53 34 36

Transportation, Communications, 

Electric, Gas, and Sanitary Services 16 45 47 43 41 43 46 42 43 45 45 43 45 46 44 42 41 43 44 44 -1

Wholsesale Trade 6 67 68 66 67 70 69 70 71 76 70 74 75 74 76 71 63 71 71 71 3

Part B: Average # of segments per year

Agriculture, Forestry and Fishing 1 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 4 4 3 3 1

Construction 3 6 5 3 6 6 6 6 6 6 6 6 6 6 6 6 4 4 4 5 -2

Finance, Insurance and Real Estate 24 2 3 5 5 4 4 4 4 4 4 4 4 4 3 3 3 3 3 4 1

Manufacturing 75 4 5 5 5 5 5 5 5 4 4 4 4 5 5 5 5 5 5 5 1

Mining 2 2 2 4 4 4 4 4 4 4 4 4 4 4 7 6 6 6 6 4 4

Retail Trade 6 2 3 3 4 4 4 4 3 4 3 3 4 4 4 4 5 4 4 4 2

Transportation, Communications, 

Electric, Gas, and Sanitary Services 16 5 5 5 4 4 4 4 4 4 4 4 3 3 3 4 3 3 4 4 -1

Wholsesale Trade 6 3 3 4 4 4 4 5 4 5 5 4 4 5 5 5 5 5 5 4 2

Part C: Average # of regions per year

Agriculture, Forestry and Fishing 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 0

Construction 3 6 4 2 6 5 5 6 6 6 6 6 6 6 6 5 3 3 3 5 -2

Finance, Insurance and Real Estate 24 1 2 4 4 3 3 3 3 3 3 2 3 2 2 2 1 2 2 2 1

Manufacturing 75 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 5 4 1

Mining 2 1 1 2 2 2 2 2 2 2 2 2 2 2 5 5 5 5 5 3 4

Retail Trade 6 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1

Transportation, Communications, 

Electric, Gas, and Sanitary Services 16 3 3 4 3 3 3 3 2 2 2 2 2 2 2 2 2 2 2 2 0

Wholsesale Trade 6 2 2 3 3 3 3 4 3 4 4 4 4 4 4 4 4 4 4 3 2

Part D: Services

Average % FS 47 34 42 40 40 42 42 40 36 37 36 42 44 46 44 53 52 54 43 7

Average # Segments 31 3 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 0

Average # Regions 3 2 2 2 2 3 2 2 2 2 3 3 3 3 3 3 3 3 2 0
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Change Average
(1998-2015)
Part A: Average FS per year
Small 15 50
Medium 5 52
Large 11 63
Part B: Average number of segments per year
Small 0 3
Medium 1 4
Large 0 5
Part C: Average number of regions per year
Small 0 2
Medium 1 3
Large 0 4
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1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Part A: Number of firms- percentage FS

Small

No FS 25 24 22 17 18 18 18 19 20 21 20 20 21 22 25 24 23 23

Between 0% and 25% 2 4 4 6 7 7 7 7 10 7 9 7 7 7 6 8 6 5

Between 25% and 50% 4 5 5 6 5 6 3 5 5 10 8 5 10 4 4 2 6 6

Over 50% 5 5 8 10 12 12 16 14 11 10 10 17 13 18 17 18 19 20

Medium

No FS 10 13 10 7 7 6 8 5 4 3 5 4 4 4 6 8 8 10

Between 0% and 25% 4 4 6 7 6 6 6 9 9 12 10 9 7 7 8 5 6 6

Between 25% and 50% 7 8 8 8 7 8 11 11 12 11 15 14 16 17 15 17 15 13

Over 50% 15 14 16 18 21 22 19 20 21 22 18 22 24 23 23 23 25 25

Large

No FS 61 56 46 46 39 36 31 31 27 24 20 18 14 12 9 5 3 4

Between 0% and 25% 5 5 3 2 2 2 2 2 2 2 2 1 1 2 3 5 3 3

Between 25% and 50% 6 5 10 12 11 13 14 10 11 11 11 11 8 8 8 9 8 8

Over 50% 20 21 26 25 29 28 29 31 32 31 35 36 39 40 40 39 42 41

Part B: Number of segments

Small 

1 35% 26% 18% 19% 20% 19% 21% 21% 23% 28% 24% 26% 25% 29% 29% 36% 37% 33%

2 29% 37% 32% 26% 20% 19% 18% 21% 26% 17% 19% 24% 28% 22% 21% 17% 16% 13%

3 18% 21% 5% 11% 10% 9% 18% 18% 14% 19% 19% 11% 10% 7% 7% 9% 10% 10%

4 5% 18% 19% 20% 28% 15% 24% 17% 17% 22% 24% 18% 17% 17% 17% 18% 21%

5 5% 11% 17% 16% 15% 9% 14% 11% 11% 8% 10% 7% 12% 9% 6% 8%

6 6% 14% 7% 7% 6% 6% 3% 3% 3% 8% 5% 7% 4% 6% 4%

7 6% 5% 5% 7% 7% 3% 6% 3% 3% 6% 3% 5% 3% 10% 5% 2% 2% 2%

8 5% 5% 3% 3% 2% 2% 2% 4%

9 3%

10 6% 2% 4% 4% 4%

Medium

1 21% 18% 6% 3% 3% 5% 8% 7% 7% 4% 6% 2% 4% 4% 6% 10% 9% 10%

2 15% 12% 16% 15% 11% 11% 10% 16% 17% 21% 17% 21% 18% 20% 16% 16% 19% 19%

3 27% 24% 16% 18% 20% 21% 21% 25% 30% 25% 23% 21% 22% 24% 22% 20% 17% 17%

4 12% 15% 31% 26% 23% 24% 28% 27% 24% 29% 28% 28% 24% 24% 22% 25% 26% 21%

5 9% 12% 16% 12% 6% 11% 15% 16% 13% 15% 17% 15% 12% 12% 16% 16% 15% 15%

6 9% 12% 9% 18% 26% 24% 13% 5% 4% 2% 4% 6% 10% 8% 10% 12% 11% 12%

7 3% 3% 3% 3% 9% 5% 3% 2% 2% 2% 2% 4% 6% 2% 2%

8 3% 3% 3% 2% 4%

9

10 3% 3% 3% 3% 2% 2% 2% 2% 2% 2% 2% 4% 2% 2% 2%

Large

1 4% 4% 4% 2% 2% 2% 2%

2 9% 6% 3% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%

3 3% 6% 11% 3% 5% 2% 9% 7% 9% 13% 19% 14% 12% 13% 14% 9% 13% 17%

4 21% 25% 26% 28% 33% 30% 27% 27% 28% 23% 19% 18% 16% 12% 10% 17% 17% 9%

5 33% 25% 26% 26% 24% 28% 22% 25% 26% 29% 31% 32% 32% 38% 30% 39% 31% 35%

6 27% 28% 16% 21% 17% 23% 22% 23% 21% 21% 21% 20% 18% 13% 22% 17% 17% 19%

7 3% 6% 16% 15% 12% 9% 13% 9% 9% 4% 2% 6% 6% 12% 11% 11% 9%

8 3% 3% 2% 2% 2% 2% 4% 4% 8% 2%

9 3% 3% 2% 2% 2% 2% 4% 4% 2% 2% 2% 4% 4% 2% 2% 2%

10 5% 3% 2% 2% 2% 2% 2% 2% 4% 2% 4% 2% 4% 4% 6% 4%

Part C: Number of regions

Small

Domestic (0) 35% 32% 23% 19% 20% 19% 21% 21% 23% 25% 22% 26% 25% 29% 31% 36% 37% 33%

1 Region (1) 9% 15% 13% 16% 12% 12% 11% 14% 11% 5% 2% 2% 2%

2 Regions (2) 41% 42% 23% 19% 23% 19% 24% 24% 26% 22% 24% 24% 45% 29% 29% 23% 24% 23%

3 Regions (3) 12% 11% 14% 22% 13% 28% 30% 32% 29% 25% 27% 29% 10% 20% 24% 17% 18% 21%

4 Regions (4) 6% 5% 9% 11% 17% 9% 9% 9% 9% 8% 8% 11% 13% 12% 7% 9% 8% 10%

5 Regions (5) 6% 11% 23% 15% 7% 3% 3% 6% 8% 5% 3% 10% 7% 9% 8% 6%

Global (6) 7% 6% 3% 3% 5% 2% 4% 4% 4%

Medium

Domestic (0) 21% 18% 6% 3% 3% 5% 8% 7% 7% 4% 6% 2% 4% 4% 6% 10% 9% 10%

1 Region (1) 12% 9% 16% 6% 3% 3% 5% 2% 7% 6% 6% 6% 6% 6% 2% 2% 4% 4%

2 Regions (2) 33% 36% 34% 41% 34% 32% 33% 34% 39% 40% 34% 34% 31% 35% 33% 31% 30% 31%

3 Regions (3) 12% 15% 9% 12% 9% 8% 10% 16% 11% 15% 15% 17% 22% 14% 18% 20% 21% 13%

4 Regions (4) 9% 9% 13% 15% 11% 16% 13% 16% 15% 13% 15% 15% 12% 14% 12% 6% 6% 8%

5 Regions (5) 3% 6% 16% 18% 26% 21% 18% 11% 7% 8% 6% 9% 12% 12% 12% 14% 11% 10%

Global (6) 9% 6% 6% 6% 14% 16% 13% 14% 15% 15% 17% 17% 12% 14% 16% 18% 19% 25%

Large

Domestic (0) 4% 4% 4% 2% 2% 2% 2%

1 Region (1) 2% 2% 2%

2 Regions (2) 18% 17% 18% 13% 12% 12% 16% 11% 13% 13% 17% 20% 18% 17% 18% 13% 15% 17%

3 Regions (3) 18% 14% 13% 15% 17% 9% 11% 14% 13% 15% 17% 8% 12% 12% 4% 11% 7% 6%

4 Regions (4) 12% 14% 8% 8% 12% 14% 7% 11% 13% 17% 10% 8% 8% 13% 24% 17% 15% 11%

5 Regions (5) 27% 31% 29% 31% 26% 28% 29% 27% 28% 27% 27% 30% 30% 15% 18% 20% 31% 20%

Global (6) 24% 25% 32% 33% 31% 35% 38% 36% 34% 29% 29% 30% 26% 38% 34% 37% 30% 44%
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