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THE DYNAMICS OF INNOVATION FINANCING IN SWEDEN Dilek Karaomerlioglu and Åsa Lindholm Dahlstrand



Abstract As we consider a well functioning and dynamic system of innovation financing to be an important tool for the development of future important growth sectors, this paper attempts to analyze the dynamics of innovation financing by using the case of Sweden. Similar to many studies, our analysis also shows the importance of government and venture capital in financing innovation. We further highlight three important dimensions. First, the role of acquisitions in innovation financing indicates acquirers as active actors in the financial system, this is in addition to the public sector and the venture capital industry. Second, we show that innovation financing differs by firms' technology specialization and industrial branches. Third, technology-intensive service firms, an important part of innovative economy, have different financing patters than manufacturing firms. By using the analysis of dynamics of innovation financing, the paper concludes with a discussion on three important actors in financing system, namely government, venture capital, and competent acquirers. 1. Introduction Financial constraints can often prevent a new technology based firm from expanding its operations (e.g. Moore 1994, Mason and Harrison 1994, Garnsey 1995, Westhead and Storey 1997, Murray 1998). A substantial amount of studies and literature has been produced on the subjects of innovation financing and the development of new technology-based ventures (Bygrave and Timmons, 1992; Sapienza, et. al, 1996; Kortum and Lerner, 1998). However, many of the earlier studies relates to the US conditions, which often differ quite considerable if compared to, for example, European or Swedish conditions. While technology-based industrial development in the US has been largely in the form of the establishment and growth of new technology-based firms; in Europe, such development has instead largely been through later stage development and exploitation within larger and more mature firms. In parallel, the US venture capital industry has enabled fast growing companies to raise funds to finance their fast growth (Mason and Harrison, 1994). In addition to the venture capital industry, the US government has engaged both directly in the early stages of seed financing for new ventures, and through different institutional support mechanisms that cover individual institutions and regulations. This includes, for example, special over-the-counter stock markets for smaller firms. Many European countries have tried to learn from, or imitate, the success of the American innovation financing system. In the beginning of the 1980s, the European venture capital started to increase. Still, the European attempts at imitating the US venture capital have been less successful in stimulating 'high tech' start ups (Brouwer and Hendrix, 1998). Especially with respect to the early stage investment, the European venture capital industry differs from the US. Instead of supporting the more risky and uncertain start up and early stages of development, the European venture capital has focused on financing the later stages of development. The lack of start up or seed capital may then be an indication of a market failure in the provision of finance for radically new innovations and new technology-based firms (NTBFs).



Many times a new technology-based firm needs to go through several rounds of external financing before it can begin to reap any economic returns of its technological development. Several studies have shown that, above all, entrepreneurs must themselves contribute, from their own personal savings, the financial resources needed to start the business (Cooper 1986, Moore 1994). Since new technical development and potential break-through innovations are specifically difficult to evaluate, the private sector financiers often try to avoid risky investments in the early phases of firms based on completely new ideas. If this market failure thus discourages economically beneficial new firms and ideas to be developed, there may be an important task for government invention and public sector support. The public sector may both directly provide access to necessary resources, but also, indirectly, stimulate private financiers to invest. By the support and the selection process in this early start up phase, the public sector can assist by decreasing the risk for later stage -- and often considerably larger private sector investments. In Sweden, access to finance has improved since the late 1970s, but the lack of capital might still be a problem for highly innovative firms, employing new technology (Davidsson 1989, Karaömerlioglu and Jacobsson 1999). In this paper we want to further explore the dynamics of financing innovative new ventures in Sweden. We like to include into our analysis the role of both public financial resources in the earlier phases of encouraging new technological innovations, and the later rounds of financing the development of new technology intensive firms. We consider a well functioning and dynamic system of innovation financing to be an important tool for the development of future important growth sectors. Not only is it important that a financial system can support the start up and growth of new technology-based ventures; it must also have mechanisms to support new industrial sectors which may not yet exist but can be highly valuable in the future. Thus, a well functioning dynamic system of innovation financing must be able to encourage the development of ideas outside existing and well established industrial sectors. In this paper we will start with a discussion on the importance of government support to innovation, and on the role played by venture capital. We are using the Swedish example to illustrate how government and venture capital assist in innovation financing. Using a Swedish sample of new technology intensive firms, we are further able to highlight three important dimensions: (1) The role of acquisitions in innovation financing, indicating that acquirers are active actors in financial system besides government and venture capital industry. (2) The analysis of innovation financing of firms on the basis of their technology specialization and industrial branches, introducing the discussion of different industrial and technological characteristics in financing process. (3) The inclusion of technology-intensive service firms into the analysis of innovation financing, incorporating an important part of economy that contributes to innovations. These dimensions are missing in the literature but they are necessary elements in understanding the real dynamics of innovation financing. Therefore, the paper applies this new approach while analyzing the financing of new Swedish technology intensive firm. By using the analysis of dynamics of innovation financing, the paper concludes with a discussion on three important actors in financing system, namely government, venture capital, and competent acquirers. 2. Financing new technology intensive ventures In this section we will continue our discussion of the role of government support and venture capital in the financing of innovations. The first part of this section includes the different roles for government in supporting innovations and the financing of new technology intensive ventures. In the second part of the section, different concepts relating to venture capital (VC) are defined and discussed.



2.1 The role of Government in innovation financing Government directly and indirectly influences innovation financing. Countries employ different strategies for supporting innovation. Among these, three types of financial backing deserves special attention: (1) VC funds, (2) Soft loans, (3) Indirect financial impact through institutions both as organizations (such as incubators) and as regulations (such as taxes). Depending on country preferences and general science and technology policies, governments employ a combination of these strategies that show a great variety in terms of how they are applied. These strategies also change through time. For example, the US government has used different means in innovation financing throughout years. In 1958, it established small business investment company's (SBIC) that can be considered as a form of VC funds. These SBICs were very active in the 1960s and 1970s but many of them failed in the 1980s. However, government revised this program in 1992 and in 1997 alone, government invested about $2.2 billion through SBICs, more than half (60 per cent) being the equity investment. This is a significant amount when compared with the entire VC industry that invested approximately $10 billion in the same year (SBIC, 1999). In terms of soft loans, in 1982 the US government started the Small Business Innovation Research (SBIR) program. This program receives funds from various federal agencies such as the National Science Foundation and the Department of Commerce and invests these funds in small high tech businesses as well as academic research. In 1996, SBIR investments reached $916 million. Another such award program, Small Business Technology Transfer (established in 1994), invested $64.5 million in high tech firms in 1996 (SBA, 1999). In addition to direct innovation financing, the US government has institutional support mechanisms that cover individual institutions and regulations. Regarding institutions, for example, the US established the first special stock market, NASDAQ (National Association of Securities Dealers), in 1971 for unlisted firms to raise money. This made small firms able to reach financial resources. Moreover, the US government runs many laboratories and research facilities that are used by researchers. In the 1990s, new institutions such as incubators and Edison excellence centers are formed since government focus shifted towards commercialization of government financed research projects through these organizations. One such center is NASA Lewis incubator in Cleveland, Ohio where firms use laboratory facilities with very low fees and benefit from government patents database and library facilities supplied in the incubator. In terms of regulations that shape the institutional environment for innovative small startup firms, the US government supplies supportive and flexible regulations (OECD, 1998). A good example with respect to regulations is the role of government in the US VC industry. Many studies show that the outstanding development of VC industry in the 1980s were made possible by the regulations that took place in 1978 and 1979. These regulations allowed pension funds to invest in VC firms that pooled into the industry in the 1980s (Bygrave and Timmons, 1992). Another example is taxes. There are many incentives and tax breaks for small high tech firms. 2.2 The role of Venture Capital in innovation financing Venture Capital can be considered as a private equity market with both formal and informal market segments. While the formal market consists of financial intermediary firms, the informal market is made of wealthy individuals called "business angels." Besides VC, corporate finance can also be received from other markets such as public equity, bond, and debt markets. VC supplies funds for start-up firms, private middle-market firms, firms in financial distress, and public firms seeking buyout financing. Because of the wide spectrum of customers of the industry, some researchers avoid to use VC for private equity firms focused on other than new start-up firms. Accordingly, firms investing in portfolio firms that are in a phase earlier than initial public offering (IPO) are



"classic VC firms" (Bygrave and Timmons, 1992). As we are interested in innovation financing, we are interested in classic VC firms. Especially one specific segment of classic VC firms is focused in this paper; the VC firms investing in the early stages of high tech firms with long-term focus and value-adding skills such as company forming, building, and harvesting. This is because not all VC firms investing in early stages are necessarily competent in adding value to firms. So, we call this type of innovation financing firms "competent VC." Many studies highlight the importance of competent VC as a crucial financial institution for invention and entrepreneurship (Bygrave and Timmons, 1992; Christensen, 1998). The reason behind this special role of VC in innovation is described as "contributions" of venture capitalists to portfolio firms beyond the provision of capital. Clearly, finance is important to NTBFs, since compared to any start-up firms they find it harder to raise finance due to their intangible assets, unproven markets, highly complex products and technologies, and high risks. However, surveys show that VC's important roles are strategic, interpersonal, and networking roles (Sapienza, Manigart and Vermeir, 1996). As competent VC adds value to portfolio companies, the shift of the US VC industry into later stage investments in the late 1980s are considered as a loss of this distinct characteristic of VC, namely its competence. Even it is claimed that the industry becomes an ordinary financial industry such as banks and investment companies (Bygrave and Timmons, 1992; Camp and Sexton, 1992). In fact, this has been the main complaint in the European VC industry that is focused in later stages and low technology industries. VC industries in European countries supply insignificant amount of risk capital for new entrepreneurial and small business growth in technology markets. That is why new EU funds are established to fill this gap as well as individual governments' own special programs (Murray, 1998). However, some of these programs tend to forget that for innovative firms what is needed is competent VC not VC alone. Studies show that VC firms develop deep industry and technology specific competencies in a narrow field so that they could add value to their investments. Firms supplying competent VC need to have knowledge of technological, market, and product expertise, as well as networks comprising experts and investors in the area (Norton and Tenenbaum, 1993: 435). This knowledge base and competence help them to assess information in specific industries and technologies. This, in turn, reduces risks and mobilizes networks of investors for innovation financing. Moreover, experience and contacts of competent venture capitalists reduce many information and opportunity costs associated with new business formation and speeds up commercialization (Florida et al, 1990). Although competent VC plays a role in financing NTBFs, it is important to be cautious about its limit. A recent study indicates that out of $10 billion investment in the US in 1997, only 6% went to start-ups (Zider, 1998). The same study also shows that in overall investments, only $1 billion of VC investments were spent for R&D in portfolio firms while government and corporations invested in R&D many times of this amount, $63 billion and $133 billion respectively. This example from the most developed VC industry in the world shows us that even though the VC industry is important for innovation financing, its role should not be exaggerated. The successful VC investments in the US information technology sector is a well known example of how venture capital can play a role in the evolution of an important growth sector. Even so, this example is not enough to tell us very much about VCs ability to provide the necessary funds for the establishment of what will become tomorrow's growth sectors. 3. Method The empirical data presented in this paper belongs to two different databases, (1) the Swedish VC database and (2) the NTBF database. The first, the analysis of the Swedish VC industry, is relying on two different data sources. The first source is the EVCA (European Venture Capital Association) Yearbook, which is used to do international comparisons as regards the size of the VC industry and as regards its emphasis on various investment phases. As the EVCA compiles its data from its members we would expect that the procedure is standardized, and that the data



is reasonably reliable. However, upon closer scrutiny of the Swedish VC industry, we have found that the data is questionable in several ways. First and foremost, it includes a set of actors, which are not venture capital firms proper. Second, the association does not have some important firms in the industry as its member. We have therefore collected our own database of 96 firms in Sweden, in contrast to the much smaller number of firms listed by EVCA. This second data is collected from various sources, including SVCA Directory (SVCA, 1998), internet sites of firms, Industrifonden study (Industrifonden, 1998), Affärsdata. database, newspaper articles, surveys and studies (NUTEK, 1998; Isaksson, 1998). By bringing all these data together, we were able to have a list of risk capital firms. We will use this database for our analysis of the diversity of the Swedish VC industry. The empirical sample of NTBFs analyzed in this paper was earlier described and analysed by Rickne and Jacobsson (1999) and Saemundsson et. al, (1997). The definition of a technology-intensive firm, is a 'firm whose strength and competitive edge derives from the know-how within natural science, engineering or medicine, of the people who are integral to the firm, and upon the subsequent transformation of this know-how into products and services for a market'. Thus, this does not only refer to firms developing or using 'high' technology but to all firms where natural science, medical or engineering skills are central to achieving a competitive edge. These include, of course, not only manufacturing firms but also firms in industry-related services (Rickne and Jacobsson 1999; Saemundsson et. al, 1997). In this paper the term 'technology intensive firms' will sometimes be used in order to distinguish these firms from the more generally used terms of high-tech or technology-based firm. The identification of firms to be included in the sample, is based on data from the Swedish Bureau of Statistics (SCB). The firms in the sample are classified in a selected set of industries and industry-related services1, including those industries which employ the bulk of the engineers and natural scientists, excluding public sector activities such as education and health. Second, only firms with at least one employee (two in the service sector) with an academic degree in any of these fields were included. Third, the firm should have been established after 1975, and have at least three employees, which means that a high number of very small firms were excluded. Finally, companies which were the result of a reorganisation of existing businesses, and therefore all foreign direct investments and all divisionalisations or diversifications by established firms were excluded. The firms were traced over the period 1975-1993, and in 1993 the national population of 'surviving' firms amounted to 1,352 (Rickne and Jacobsson 1999). In 1998, a postal questionnaire was sent to all surviving firms (1113 firms) in the Swedish NTBF sample. The questionnaire included questions about, for example, the background of the founders, the financing of the firm, the customers, different links and interaction with other organizations, and acquisitions and spin-offs. We received usable answers from around a third of the firms in the original sample; that is, of the 1113 firms we received 368 completed questionnaires. 4. Innovation financing in Sweden In this section the role played by Swedish government in innovation financing will be presented. The development of the Swedish venture capital industry is described in the second part of the section. 4.1 The Swedish Government Programs for Innovation The Swedish government is an important actor in innovation financing. It is not only an active actor in the VC industry but also a strong soft loan supplier. If we start with its role in the VC industry, we see that after the crises of the early 1970s and the 1990s, government initiated a wide range of policies to motivate small and medium enterprises, particularly finance through VC. In 1978, it supported the establishment of regional development funds in order to support SME businesses with advice and loans. These regional private investment companies for small businesses were planned on the basis of the US SBIC model.



The reduction in taxes and the entrance of institutional investors increased the flow of capital into risk capital markets where 20 new private VC funds and 30 new regional investment companies are established in the period of 1982 and 1984 (Olofsson and Wahlbin, 1985). This period was the first big VC wave in Swedish history. However, between 1985 and 1989, a shakeout period followed these golden years. During this shakeout period, even though the number of VC firms decreased, the total amount of funds increased due to government contributions, corresponding to almost 43 per cent of the total VC in 1987 (Statens Industriverk, 1990). The early 1990s were the start of the second boom period for VC. Since 1992, the Swedish VC has reached to a record level of number of VC firms and funds. Many reforms are introduced in taxes and stock markets, but more importantly new institutions are set up and government money pooled into VC market. First, in 1992, government created two investment corporations: Atle and Bure. By dissolving the labour fund, government transferred 6.5 billion SEK in one year to these two investment companies. Later, in 1995, Swedish government's holdings in Atle and Bure were sold out, only keeping ~10 per cent indirectly, via its pension funds involvement in these firms (Isaksson and Cornelius, 1998). Both Atle and Bure are traded on the Stockholm stock exchange and they have become later stage investors. In 1996, 6:e AP fund, a pension fund, was formed basically to supply money to the equity market in Sweden. This fund manages 12 billion SEK of which 10 per cent is directly used to support VC market. Even though the fund management does not directly invest in high tech small firms, it puts money into various VC firms' funds that are invested in this type of risky NTBFs. Another such government fund is Industrifonden with 3.8 billion SEK that involves in equity investment since 1996 through its three regional VC firms. Regarding soft loans, Sweden has 140 types of subsidies, with an additional 110 available from the EU, that serves to nurture small enterprise growth. Government set up new institutions or transformed existing ones into new forms so that it can give soft money to potential entrepreneurs or NTBFs (OECD, 1998; NUTEK, 1997). The most important ones of such institutions are ALMI and NUTEK. ALMI provides new firms with soft loans with a maturity of 6-12 years, covering up to 30 per cent of total capital requirements. NUTEK gives 100 million SEK per year ($12,5 million) as seed money in order to finance basic science and product development activities. Support is provided in various forms such as loans, capital against royalty, or project guarantees to a maximum of 50 per cent of the cost of the project. Another government institution is the Swedish Industrial Development Fund that manages various programs in favor of smaller enterprises. For example, it gives: loans for specific projects (maximum 50 per cent of total costs); capital against royalty (maximum 50 per cent); credit guarantees (maximum 80 per cent of the loan); and VC in exchange for shares or convertible loans. Regarding institutions, Swedish government tries to improve its organizations and regulations to create a healthy environment for innovation financing of NTBFs. As mentioned above, it set up special institutions in the 1990s to supply soft loans. It also made many changes in stock markets in order to improve OTC (over-the-counter) market that was established in 1982. First, in 1992 the Stockholm Stock Exchange's monopoly on listing of equity is abolished (NUTEK, 1998). Individual stockbrokers started listing equity issues by small and unlisted clients on their electronic trading systems. This increased the involvement of individual investors and firms, building up trust on stock markets and making it an attractive investment tool. Another important change was the establishment of three new markets for small companies. The first one, a stock market for smallest companies, is called AktieTorget. The second one is Stockholm Bourse Information (SBI) where listing of unofficial quotations before the company is introduced to the public markets. The last one, Innovationsmarknaden (IM -innovation markets-) is established in 1994 to serve as a stock market for growth stocks. IM provides a possibility for individual investors to invest into individual company's stocks. Recently (in December 1998) IM and SBI are merged. A final example of government organization created in the 1990s for NTBF is the "Innovation Center". This center supports the early stages of the innovation process, such as technical and commercial licenses.



The institutional changes are not limited to organizational changes. There were many regulation changes too. First, taxes are reformed in the 1990/91 period. The maximum personal income tax is reduced to 55-58 per cent from as high as 85 per cent while corporate tax rate kept at 30 per cent, which was lowered to 28 per cent in 1994 (OECD, 1998). This drop facilitated the savings of individuals that later could be transferred into investments in equity markets. Firms are allowed to reduce their tax base through accelerated depreciation of capital stock and inventory and allocations to in-house investment funds. Reforms diminished tax-distortions between different forms of enterprise financing, reducing the prohibitively high marginal tax rate on new share issues in companies owned by households. Moreover, in 1997 a partial exemption for unlisted businesses was re-introduced. Accordingly, all equity listed on the OTC and the O-lists of the stock market, along with equity unlisted altogether is considered as working capital and that is why they are untaxed. Also, firms are allowed to move from the OTC to the Alist while retaining their exemption from wealth taxes (OECD, 1998). As heavy tax burden on small and medium sized firms has been a complaint by small firms, reduced taxes motivated the establishment of small firms and resulted in a creation of new entrepreneurs. 4.2 The Structure of the Swedish VC industry Sweden has the fourth largest stock of cumulative VC funds in Europe, relative to the size of the GDP (OECD, 1998). The growth rate in the size of the industry has been phenomenal in the 1990s. For example, between 1995 and 1998, the growth was 156 per cent, increasing from 16 billion SEK to 41 billion SEK ($ 5 billion) (SVCA, 1998). We compiled a database of 96 firms active in the Swedish VC industry and then classified them as classic and nonclassic financing VC firms. The difference between these groups is that the latter invest in late stages whereas the former invests in early stages. We also distinguished between private and government owned firms. As is shown in Table 1, over 60 per cent of the private firms are VC firms investing in venture financing but they account for less than 20 per cent of the funds. This is much more than the 7 per cent share of early stage finance reported by the EVAC, which mean that our database includes a range of VC firms, which are not members of the Association. Government firms are fewer and their funds are less than a fourth of the private VC funds. Hence, they could only be seen as a supplement to the private VC industry. In general, our data base gives the same message as that of the EVCA, most of the 'VC industry's' activities are in late stages are not VC activities proper. Table 1. Number and % of firms, Total VC funds, and % of funds in the Swedish VC industry (1998). Number of firms % of firms Total funds (M SEK) % of funds Total firms



96



50688



VF VC firms



59



61,5%



9538



18,8%



Non-VF VC firms



37



38,5%



41150



81,2%



VF -- Venture financing. Combining the stages of investment with a specialized (such as investing only in medicine related industries) or non-specialized strategy of the VC firms, we end up in Table 2. We have tried to distinguish between firms investing in early stages only, in late stages only or in all stages. In the latter category we also placed firms which



were not very clear about the stages they favored. For this study, the potential competent VC firms are firms that invest in early stages and have industrial focus on certain industries or technologies. Perhaps the most interesting observation from the Table 2 is that the number of specialized firms with a presence in early stage financing has increased a great deal; from 2 prior to 1980 through 7 in the 1980s and 20 in the 1990s2. A second observation is that there is a strong relationship between specialization strategy and presence in early or late stages. As was argued earlier, a firm can reduce risks in early stage investments by developing deep industry and technology specific competence. A firm can still further reduce the risk by having a portfolio of investment objects, which vary across the stages, but largely being within the same industry/technology field. For example, Slottsbacken invests only in telecommunication and information technology firms by supplying seed, start-up or expansion finance. By adding the firms with a presence in early stages ('early' or 'across' phase), we can see that 7 out of the 8 firms established in the 1980s are specialized; in the 1990s, its was 20 out of 23 and in total, the figures are 29 out of 34. On the other hand, for the non-specialized firms, a significant share operates in late phases only; 5 out of 14 in the 1980s and 13 out of 29 in the 1990s. Hence, we can clearly see the expected pattern where a specialization supports early phase investments. Table 2. The Distribution of Risk Capital Firms According to the Establishment Period, Investment Phase and Industrial Specialization -- 1998 Establishment Early Across Late Industrial Specialization Total Period Phase Phases Phase 


Specialized Non-specialized



3 5 8



0 0 0



2 5 7



1 0 1



1980-1990



Specialized Non-specialized



8* 14* 22*



4 2 6



3 6 9



0 5 5



>1990



Specialized Non-specialized



23* 29 54*



6 8 14



14 8 22



2 13 15



Total**



Specialized Non-specialized



34* 48* 84*



10 10 20



19 19 38



3 18 21



* Some firms had no investment phase information. ** 12 firms whose establishment year is unknown are excluded. Table 2 indicates that potential competent VC firms are a small portion of all firms, only 34% (29 firms out 84 firms). However, this can be promising since the majority of these firms are established in the 1990s. We further analyzed these early stage investors to see their technology orientation by observing their portfolio firms' technology focus. We had data only for 26 firms of which only 3 were not high technology investors. This finding is not necessarily in conflict with the overall picture in Sweden in terms of the orientation of VC firms towards 'high-tech' industries. The total amount of funds in our list of 26 firms are 4.9 billion SEK, corresponding to only 9.6% of total VC industry amount in 1998. This is consistent with the fact that Swedish VC investments in value terms are overwhelmingly oriented towards construction, transportation and other manufacturing industries. This



picture is completely different from what the US has where two thirds of VC firms' investments went to 'high-tech' in 1994 (Cheung, Tat, and Grandinson, 1998). It is clear that the Swedish VC industry, as the European, so far has grown a lot but the bulk of it does not support NTBFs. 5. The financing of new Swedish technology intensive firms Before turning to the financing of the firms and analyzing the role of venture capital and other sources of capital, a few details about the sample characteristics are presented. First, Table 3 gives an overview of the sample in terms of age, size and growth. Size has been measured in terms of number of employees, while the annual increase in the number of employees has been used to illustrate growth. Moreover, a comparison between manufacturing and service firms has been included in the table. As can be seen in Table 3, the firms are on average 11.5 years and have 27 employees. The firms in the manufacturing sector are a bit older, and employ considerably more persons. In addition, the average growth rate has been higher in the manufacturing firms, in this category we also find a few high growth and large firms. Except for these few firms, the average firm is quite young, and it is possible that a number of them are likely to be acquired in the future. However, at this age they would in general have experienced the first rounds of financing and acquisition (Utterback and Reitberger 1982; Lindholm 1994). The frequency of using different important financial sources is presented in Table 4. Table 3: Age, size and growth of the Swedish NTBFs. Age (years) Employees Growth (empl./year) Total (N=365)



Mean



11.52



27.04



2.57



Total (N=365)



Mean Median Median Std. Dev.



11.52 11.00 11.00 4.81



27.04 12.00 12.00 58.45



2.57 1.13 1.13 6.13



Mean Median Manufacturing (N=102) Median Std. Dev.



12.57 12.00 12.00 6.06



36.89 15.00 15.00 93.72



3.31 1.33 1.33 9.68



Mean Median Median Std. Dev.



11.11 10.00 10.00 4.18



23.09 11.00 11.00 36.67



2.30 1.09 1.09 4.05



Services (N=263)



Table 4. The use of the most important financial sources. Source*:



Total, % Manufacturing, % Service, % (N=365) (N=102) (N=263)



Self financing



83.0



77.5



85.2



Customer



17.3



32.4



14.1



Bank loans



52.9



75.5



44.1



Business angels



8.9



13.7



6.5



Government grants



18.1



22.5



15.6



Government loans



15.6



21.6



13.3



Venture Capital, Swedish



20.3



29.4



16.7



Venture Capital, foreign



5.8



6.9



5.3



222%



273%



201%



Total:



* Note: More than one financial source possible. In general, the new technology intensive firms in Sweden, have used at least two sources of financing. This figure is somewhat higher in manufacturing firms, they use almost three different sources. In turn, this may indicate either a higher financial need or that the amount of capital supplied by each source is too limited to fulfill the needs. Table 4 supports the earlier discussed self financing of new technology intensive firms (Cooper 1986, Moore, 1994). An overwhelming majority of the firms are using their own generated capital to finance the development of the business. Once again we can note an important difference between manufacturing and service firms. The service firms seem to be better capable of self financing their operations. Further, while the majority of the manufacturing firms use bank loans almost as frequently as self financing, such loans are not even used in half of the service firms. Also the use of other kinds of financial resources in Table 4 differ between manufacturing and service firms. Financing from business angels, venture capital and government, are all more frequently used by the manufacturing firms. However, there are also differences between different industries within the groups of manufacturing and service firms. The first thing to comment in Table 5 is the distribution of firms over different industrial sectors. The largest group of firms belong to technology consulting, in this group computer software development is the largest single business. In turn, this single industry is the reason why the service sector represents as much as 57 per cent of all the new technology-intensive Swedish firms. It is also in this industry we find a very high figure of self financing: 87.4 per cent of the firms are using this source. A special category of service firms are the R&D firms, often established by former university researchers, which are often engaged in contract research for other users. In this group the use of external financial resources are used frequently. The firms are able to attract many sources of risk capital, especially the use of venture capital is usual here; over half of the firms have received venture capital. In the manufacturing sector, firms within the sectors of 'Metal work', 'Electronic equipment' and 'Instruments' are found to be frequent targets for venture capital investment. Among the 55 firms in these three sectors, as much as 42 per cent has received Swedish venture capital. Also the few firms in the 'Chemistry'-sector are able to attract



several sources of risk capital. However, firms in the 'Machinery'-sector have not used venture capital frequently. This is not surprising since very few venture capital firms focus this industrial sector. What is instead striking here, is the very frequent use of business angels, as well as grants and loans from the Swedish government. It seems like it is new Swedish firms in the machinery sector that are best fitted to receive both private and government seed capital. Firms in 'electronic equipment' are not very frequently receiving government grants, in turn this may be the explanation why these firms seek both venture capital and sell minority shares to other industrial firms (see Table 7, below). For firms in the 'Metal work' and 'Instrument' sectors there is more of a balance between seed and venture capital. Table 5: Sources used to finance NTBFs in different industrial sectors. Manufacturing



Services



chemistry



metalwork



machinery



el. equipment



automotive



instruments



retail



N=10



N=17



N=32



N=19



N=5



N=19



N=38



N=207



N=18



N=365



Self financing



7



12



25



15



4



16



30



181



13



303



Customer



2



2



11



5



1



5



7



28



2



63



Bank loans



6



12



25



16



4



14



17



91



8



193



Business angels



2



2



6



1



-



3



2



13



2



31



Government grants



2



5



10



1



1



4



1



37



3



66



Government loans



1



4



7



5



1



4



8



23



4



57



VC, Swedish



3



8



4



7



-



8



5



30



9



74



VC, foreign



1



2



1



3



-



-



4



7



3



21



Source*:



tech. consulting



Total R&D



* Note: More than one financial source possible. VC = Venture Capital



As Lindholm (1994, 1996) has demonstrated, given time, the majority of small Swedish technology-based firms are acquired. Around half these acquisitions are made before the firms have reached the age of ten years. The firms in our sample are much younger (11.5 years on average) than the firms analyzed by Lindholm, and the share of acquired firm ought to be considerably lower. However, as in Lindholm's study, we suspect that selling of may be one important way for a new technology-intensive firms to receive additional financial resources. Table 6 illustrates the frequency of sell off of both minority shares and majority shares to external buyers.



Table 6: Minority investments and acquisitions. Total, % (N=365)



Manufacturing, % (N=102)



Service, % (N=263)



minority shares, Sweden*



27.7



25.5



28.5



minority shares, foreign*



5.8



7.8



4.9



majority, i.e. acquired



20.5



27.5



17.1



Sold



* Note: selling of minority shares to industrial investors and not venture capital firms. The findings of Table 6 tell us that the sell off of a new technology intensive firm in Sweden is as frequent as venture capital investments. Additionally, both acquisitions and venture capital investments are more frequent in the manufacturing industry. In the service sector the selling of minority shares to Swedish industrial buyers is more usual than both acquisitions and venture capital. Again, we can suspect to find a lot of variation within the two groups of firms, see Table 7. Not surprisingly, the acquisitions are unusual in the technology consulting sector. When these firms do not sell off minority shares, they seem to rely on the self financing of the business. Among the manufacturing firms it is more common to sell a majority than it is to sell a minority share. An important exception is found in the 'Electronic equipment'-sector, along with the earlier commented high use of venture capital, these firms seem to prefer selling minority instead of majority shares. By analyzing what financial sources have been used in the acquired firms, further light is shed on the relation between acquisitions and risk capital financing, see Table 8. Table 7: Minority investments and acquisitions in different industrial sectors. Manufacturing, %



Services, %



el. tech. chem- metal- machiauto- instru- retail R&D equipconistry work nery motive ments ment sulting Sold



N=10



N=17



N=32



N=19



N=5



N=19



N=38 N=207 N=18



min. share, Sweden



20.0



29.4



25.0



36.8



0



21.1



21.1



29.0



38.9



min. share, foreign



20.0



5.9



6.2



15.8



0



0



10.5



3.9



5.6



acquired



40.0



35.3



25.0



21.1



20.0



26.6



26.6



15.5



16.7



Table 8: Financing of acquired and non-acquired NTBFs.



Source*:



Total, % Acquired, % Non-acquired, % (N=365) (N=73) (N=292)



Self financing



83.0



83.6



82.2



Customer



17.3



20.5



16.4



Bank loans



52.9



53.4



52.4



Business angels



8.9



9.6



8.2



Government grants



18.1



11.0



19.9



Government loans



15.6



9.6



16.8



Venture Capital, Swedish



20.3



30.1



17.5



Venture Capital, foreign



5.8



8.2



5.1



222%



226%



218%



Total:



* Note: More than one financial source possible So far, a total of 20.5 per cent of the firms have been acquired. We find, from Table 8, that acquisitions have been most frequent among firms who have received venture capital. 22 of the 73 acquired firms have received Swedish venture capital before being acquired. In other words, almost a third of the firms receiving venture capital (Swedish or foreign) are later acquired. This is not surprising since one of the main exit routes for a venture capital firm is to sell off the firm to gain a financial return on investment. What may come as a surprise is instead that firms receiving government seed capital seem to stay independent. On average, just over 12 percent of these firms are being acquired. Partly, this is explained by the government seed capital contributions in the machinery-industry, a sector that attracts very few venture capital investments. As argued above, one of the main motives for selling a new technology-intensive firm in Sweden is to receive additional financial resources. In Table 9 the motives for selling off the 73 acquired firms are presented. As can bee seen in the table, the main motive to sell a Swedish new technology-intensive firm is to receive capital for financing the business. Capital for private consumption is more usual as a second motive. Over half of the firms have had a motive of gaining capital for business financing. However, 15 firms who sold to receive capital for financing the business has 'private capital' as a second motive. In addition, five of the six firms who sold to receive private capital has 'business financing' as a second motive. Excluding these 20 firms (from the 41+30=71) results in a total number of 51 firms, or 70 per cent, selling the firm to receive capital. Beside the financial motives, access to marketing channels and image, are also important motives for selling a new technology intensive firm.



Table 9: Motives for selling the firm.



Motive: Business financing Private capital Marketing Generation shift Other Total (N=73)



Prime (N/%)



Second (N/%)



Total (N/%)



35 (47.9)



6 (8.2)



41 (56.2)



6 (8.2)



24 (32.9)



30 (41.1)



10 (13.7)



8 (11.0)



18 (24.7)



4 (5.5)



3 (4.1)



7 (9.6)



18 (24.7)



-



18 (24.7)



73 (100%) 41 (56.2%) 114 (156.2%)



6. Discussion and conclusion In this paper we have focused on the financing of new innovative ventures. It is argued that financial constraints can often prevent a new technology based firm from developing its business and expand the operations. The dynamic nature of financing such ventures is underlined since this is likely to affect a resulting industrial structure, and also since a new technology-based firm needs to go through several rounds of external financing before it can begin to reap any economic returns of its technological development. We have used the Swedish example to illustrate the importance of different sources for innovation financing. We have pointed at the important role of government support and the public sector seed financing. We argue that since new technical development and potential break-through innovations are specifically difficult to evaluate, the private sector financiers often try to avoid risky investments in the early phases of firms based on completely new ideas. A well functioning and dynamic system of innovation financing should be an important tool for the development of future important growth sectors. A financial system must support the start up and growth of new technology-based ventures; and it must also have mechanisms to support new industrial sectors which may not yet exist but can be highly valuable in the future. We have illustrated how the public sector may both directly provide access to necessary resources, but also, indirectly, stimulate private financiers to invest. By the support and the selection process in this early start up phase, the public sector can assist by decreasing the risk for later stage private sector investments. By using the Swedish case as an illustration, we have found that, besides self financing and bank loans, there are three key actors for the external financing of innovative new ventures. We illustrate the characteristics of these three actors in Table 10.



Table 10: Key actors for financing new technology intensive ventures. Actors



Time



Functions



Government From idea to Capital speed and start-up, occasionally before IPO Capital, network, strategy, social relations



Advantages



Disadvantages



Technology and industry Lack of industrial independent support, experience early chances to ideas, support other financial institutions Speed up commercialization and growth of firm, managerial support



Competent VC



After seed, before IPO, occasionally after IPO



Competent Acquirer



During expansion, Capital, Speed up occasionally before international internationalization and network, IPO growth marketing



Focus growth industries and tech., investments in strong high tech regions Non-competent acquires destroy value, risk of industrial lock-in effect



The three key actors in Table 10, are the government for the supply of seed capital, the 'Competent VC' for business expansion, and the 'Competent acquirers' for a continued business expansion when there is no VC investment or when the VC firms exit a venture. For the first of the actors in the table, government, the main disadvantage in innovation financing is that it is usually only capital support to NTBFs. Many government institutions involved in innovation financing, particularly soft loans, are not specialized in industrial production and thus have no industrial experience. That is why their contribution to firms is only capital. However, there are a number of advantages. The main one, is that it can fill the "capital gap" taking place in the research and start-up process of NTBFs. Another advantage is its support to all sorts of technologies and industries not only growth industries as in the case of VC industry. By supplying R&D and seed capital, government gives chance to a wide range of projects independent of their technologies and industries. However, as found in our empirical data on Swedish technology-intensive firms, Swedish government has been biased against supplying seed capital to firms in relatively mature industries. This bias can be a serious shortcoming in the future, especially if this capital is not balanced by competent VC or acquisitions. In the worst case, Swedish industry might be locked into future non-growth sectors. Besides the supply of seed capital, government might contribute to a healthy development of other sorts of financial institutions in financing innovation such as VC industry (Eisenger, 1993). This can be either indirect involvement through regulations or direct involvement. Although neither the US or Swedish experience of the public sector as active venture capitalists has been very successful, it has served an important training role. A study about the US small business investment companies has shown that these firms helped the US VC industry in two ways (SBIC, 1999). First, they gave the industry a big boost with a fair amount of government money. Second, people learned by doing, spun off, and started other private institutional VC firms remaining in business today. lt is probable that the government involvement had such an impact in Sweden too. But more than that when the private VC firms failed in the 1980s, government funds continued to flow into industry to keep it alive. In the 1990s, more structural changes have been introduced, as mentioned above, and have led to the revival of the private VC industry. Simultaneously, the emphasis of government shifted from being a direct VC firm to being supporter to these firms. That is why it



seems like Swedish government involvement in the 1990s is following a different and professional way in the 1990s. The second actor in Table 10, is the 'Competent VC'. This actor can add value to NTBFs in many ways, including increasing commercialization, supporting the fast growth of firm, linking firms with a wide range of networks of customers and suppliers, and supplying managerial support. That is why the entrepreneurial and high tech economic growth in the US is explained with the well functioning of the VC industry (Bygrave and Timmons, 1992). However, there are a number of good reasons to be cautious about the role of VC. For example, VC is a necessary but not sufficient condition in stimulating high technology economic development. According to Florida and Smith (1990) a two-year study shows that venture capital is not sufficient to stimulate high tech development. This is because venture capitalists in the US invests in established high-technology regions such as Silicon Valley and Route 128 where high-technology investment opportunities exist. If there is no such high technology base, having financially strong VC industry does not guarantee high tech development. VC firms expect a return of between 25-35% per year for their investments, therefore they invest in high growth industries not in good people and good ideas as envisioned wrongly (Zider, 1998: 133). This fact also shows that VC industry not necessarily supports all sorts of technological opportunities in a country if they do not belong to a high growth sector. In the Swedish case analyzed in this paper, it seems like the VC industry has been able to bring venture capital into several future growth sectors, which had been more or less neglected by the government seed capital financing. The third actor in the dynamic system of financing innovative new ventures, is the 'Competent acquirer'. Our empirical findings about new technology intensive firms, indicate that, in Sweden, acquisitions are as usual as venture capital. Selling off their investments to an acquiring firm is an important exit for many VC firms. Also many Swedish ventures, without venture capital, have sold off in order to receive additional financing. Based on earlier findings (Lindholm 1994, 1996 and Lindholm Dahlstrand, 1999), we would like to argue that if such acquisitions are made by 'Competent acquirers', this can be an important mechanism for the growth and development of a technology intensive firm. Especially when a large and competent acquirer can assist a new Swedish venture with an international network this often results in an increased internationalization and growth of the firm. The disadvantage of acquisitions are mainly two. First, there are a number of acquirers that may not be 'competent' in the meaning of supplying such a network, and then instead partly destroy the potential value of the venture. Second, since acquirers focus acquisition targets where there is a high relatedness to the acquirer, there is a risk of industrial lock in effects. Many large industrial firms operate in relatively mature industries, and might therefore not focus on acquisitions in totally unrelated industries, no matter how promising the future growth potential might be. Thus, once again, the importance of a dynamic financial system, with many, and overlapping, actors and activities is underlined. There must be a balance between focusing risky ideas with an uncertain, and sometimes high, future value, and the financial actors and resources mainly employed to stimulate the growth and return of new ventures. References Brouwer, M., and Hendrix, B. (1998) "Two Worlds of Venture Capital: What Happened to U.S. and Dutch Early Stage Investment?", Small Business Economics, Vol. 10, pp. 333-348. Bygrave W.D., Timmons J.A., (1992), Venture Capital at the Crossroads, Massachusetts, USA, Harvard Business School. Camp S.M., Sexton, D.L., (1992), "Trends in Venture Capital Investment: Implications for High-Technology Firms", Journal of Small Business Management, Vol. 30, Issue 3, pp. 11-20.
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The industries included are ISIC (rev. 2 from 1968) 341, 35, 37, 38, 6112, 72002, 8323, 83249, 83292, 83299 and 932. This is a subset of the manufacturing and service sector.
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We should note that the data is based only on those firms that existed in 1998 which means that firms exited, particularly in the 1980s, are not included.
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