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Abstract:

One important factor to explain the slowing of the German economy is its poor ability to shift its economy from a traditionally-based to a knowledge- and R&D- based form. This might be due to the lack of sufficient private and public finance for high risk innovations in small and medium sized firms (SME’s). In general, neither traditional financial institutions nor venture capital firms provide the necessary funding for innovative ideas that have a high risk of failure, but a high probability of yielding great private and public benefits in the future. In the United States specific federal grants try to correct this market failure by funding such risky R&D even if no private financing can be attracted. The significant contributions of these programs to the U.S. economy warrant an investigation of the German innovation system.  Without creating its own policy instruments to submit high risk but high innovative investment, Germany wastes important options for stimulating innovative activities, and thus improving the whole economy.

Introduction

After several decades of strong development, Germany’s economy is experiencing a slowdown. Germany has shown strong leadership in important segments of the world market, and has enjoyed a stable employment and social situation.  The 1990’s have brought a change: Germany’s economy has been developing much slower than many other highly developed countries and the job market situation remains dramatic. Germany is still strong in traditional market fields but has not been as successful as others in restructuring to a knowledge-based economy (DIHT 2000, Meyer-Kramer 2000, Gries 1998). The U.S., in particular, has been much more successful in fulfilling the needs of globalization. Compared to Germany, the American economy showed high growth rates and a decreasing and low unemployment rate during the last decade. The U.S. not only improved its position in numerous existing fields of the world market, but was able to define new world market trends and become the main supplier in various segments of the New Economy. 

When looking at the reasons for Germany’s retreat during the last decade, falling not only behind the U.S., but behind many other European countries, as well, many factors are evident. For example, the extreme burdens of the reunification process, the inflexible labor market and a high level of bureaucracy are cited as some of these reasons. Beyond these reasons, an analysis of the economic success in markets of the New Economy shows that Germany has difficulties in changing its economy from a traditional industry-based form to a modern knowledge and research and development (R&D) based form. One explanation for these difficulties could be found in the technology policy for small and medium sized firms (SME’s). In all developed economies over the last decades, SME’s have gained a new role for bringing out innovative ideas and creating jobs (OECD 1993, Scarpetta et. al. 2002, Shapiro 2002). Modern economic policy must recognize this new role and the advantages these firms bring to innovation and growth. But policy must also recognize the fact, that by their very nature, SME’s have greater difficulty staying in the market in the long run and conducting expensive R&D than large and established firms do. 

After explaining the changing role of small and medium sized firms in the past and their importance in the modern economy, I will show the gap between the U.S. and Germany by means of some economic facts. I will then show , that neither the traditional financial market nor the venture capital market is able to provide the necessary finance for high risk R&D projects, especially in SME’s. In the past the U.S. created programs to correct this market failure. The Small Business Innovation & Research Program and the Advanced Technology Program are examples of how the federal government can help. These programs, by providing funding for mostly high risk projects that are not able to attract private finance, yet expect large social benefits in the future, contribute significantly to U.S. innovative activities and to the wealth of the country. In contrast, the current German policy does not correct the failures of private financial markets. It will be shown that the current policy regarding SME’s does not correspond to their needs in high technology and high risk fields. 

In order to overcome its economic difficulties and to become successful in the national and international New Economy sectors German policy might benefit from a look at the U.S. example. The conclusion of this paper is that it is necessary to investigate, to what extent an application of the goals and ideas of the U.S. programs concerning high risk innovations might be useful to the German economy in bringing it back to its former position in the world market and to increase long term growth and wealth. 

The effects of globalization on SME’s in the United States and Germany

One effect of globalization has been that it allows a larger geographical radius for firms that are large and strong enough to work all over the world. The availability of new information and communication technologies, the improvement of transportation infrastructure and human capital as well as other production conditions in many developing countries, plus the availability of these input factors for a much lower price than in the industrialized world, made it possible to change production and marketing places to areas such as in Asia or South America. The fall of the wall between West Europe and the former socialist countries also spurned this development. 

In the U.S., already in the late 1970’s, the opportunity to utilize use comparative advantages outside the country arose, but increasing competition forced firms, especially large manufacturing firms, to relocate if they wanted to hold or increase their market position. This led to a decrease job-availability in large corporations, loosing approx. 43 million between 1979 and 1995
. The focus of economic policy in the U.S. affected SME’s already in the 70’s and early 80’s. SME’s were at this point in time not able to fill the job gap that was created by large firms. Two main questions arose: how to increase their weak competition position and how to create more jobs in SME’s.

In contrast to this the German economy, still in the late 80’s, was considered a success story, in particular regarding the perfect combination of large, medium and small firms, which have been very successful on the domestic and the international market and showed stable growth rates. Germany seemed not to be negatively influenced by the New Economy. Especially the large number of export-oriented SME’s maintained a strong competitive position, mainly by investing in highly qualified human capital. Their growth was slight, but stable.

Mainly caused by the entry of East Europe into the world market, the pressure to cut domestic jobs in large firms reached Germany by the early 90’s. Not only did large firms start to move to places in Asia or East Europe, but suddenly former strong small firms saw themselves in a situation of new competitive conditions in the international traditional-goods market. Products from other countries, high quality goods with much lower production costs, made a remarkable change in the competitive conditions in the world markets. The supply of goods and products from other countries edged SME’s out of even the domestic German market. So not only large firms cut jobs, but also a lot of SME’s had to stop production. In Germany, one could observe a similar situation like the US had in the late 70’s. 

Today, large firms still play a large role both country’s economies, especially for maintaining overall growth and stable employment. But economists agree that small and medium sized firms are the new engines of high technology development in modern economies (Acs & Audretsch 1990a and 1990b, Acs 1999, Committee on Technology 1995). Because of their smaller size, they can react much faster to market changes. They are mostly strongly connected to their customers and business partners, which makes it possible to quickly adapt to changes of preferences or production conditions. SME’s do not show hierarchal structures like large corporations, which often makes communication between scientists and managers easier. Persons with far-reaching ideas have a higher chance to be taken seriously in a SME, which means SME’s offer a better venue to develop an absolutely new and unexpected idea and to convert it into an innovation than do large firms. 

A modern economy therefore must have two main goals: first, to enter new market fields which are R&D intensive in order to develop competitive products, which in turn can guarantee high employment and high wages in the long run; secondly, to promote a good business environment for the success of small and medium sized firms, because they are the main drivers of innovation. 

The economic gap between the United States and Germany

The strong differences in terms of general economic success cannot only be shown by the large differences in growth numbers or unemployment rates (OECD 2000). Regarding the necessary shift from a traditional industry based economy to a knowledge based economy, we should look to what extent a country is able to trade with its products on the international markets for high tech or knowledge based goods. 

Table 1 shows how tremendously the US developed their export performance during the period 1995 to 2000, especially in fields which can be related to the modern economy and/or which usually have a high part of R&D activity. Germany showed only slight improvement in its exports in most of these fields. In some fields Germany even showed a decrease in its exports. 
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Total Export

Medical and pharmaceutical products

Chemical material and products

Power generating machinery and equipment

Specialized machinery

Metal working machinery

Other industrial machinery and parts

Office machines and automatic data processing machines

Telecommunication and sound recording apparatus

Electrical machinery, apparatus and appliances

Road vehicles

Transport equipment

Professional and scientific instruments

Photo apparatus, optical goods, watches

Germany USA


Table 1: Change of Exportations in Germany and the U.S. between 1995 and 2000

in Percent, OECD 2001a.

Looking at general international market shares we can see that the U.S. increased their market shares whereas German firms were less successful, losing market shares (see Table 2).

	
	1992
	1995
	1999

	United States
	14.3
	15.4
	16.4

	Germany
	12.2
	11.1
	10.4



Table 2: World Market Shares, DIHT (2000), p. 24.

Table 3 shows the decreasing market share of Germany in the 12 largest import markets. The Deutscher Industrie- und Handelstag comments, based on surveys of German firms in foreign countries, that German firms are (still) very successful in traditional market segments, like car and machinery production, but that they do not produce adequately in fields like information and communication technologies, biotechnology or pharmaceutical goods. The importance of these high tech products is increasing year by year for most import markets. Therefore the German economy might further decline its world market position if German firms are not able to enter these markets (DIHT 2000)

	
	1995
	1997
	1998
	1999

	United States
	15.4
	16.1
	18.8
	18.8

	Germany
	10.6
	9.4
	9.9
	9.6


Table 3: World Market Shares at the 12 Largest Import Markets of the World 

in the Years 1995, 1997, 1998 and 1999, DIHT (2000), p. 27.

As described before, small and medium sized firms play a main role for R&D activities and innovations. Looking at the performance of SME’s in Germany today, we see that many of the formerly successful firms have not been able to react to changes in the international markets (Hauser 2000). They could not decrease costs fast enough and/or restructure their production scheme. Since the beginning of the 90’s, the number of German SME’s going bankrupt increased every year and in 2002, will be as high as it never was before
. One could argue that small firms have in general a low probability to stay into a market and therefore exit and entry rates are always high; if yet the entry rates are decreasing at the same time as exit rates are growing the economy is loosing jobs and the costs of these market fluctuations are very high (OECD 2001b). Currently German SME’s do not contribute as much as they could to innovation and economic success. 

One reason for the worse development of SME’s and the slow growth in new markets could be a lack of finance for innovative ideas. SME’s normally need finance from outside, if they want to conduct R&D, because the owners mostly don’t have enough dispose of private wealth. In the following paragraph I will show that SME’s are discriminated not only because of the special characteristics of the firm structure and the high dependence from market changes, but especially when they want to conduct R&D in risky projects, which have very uncertain results and/or take a long time to develop.

The failures of the private market in providing the necessary finance for high risk R&D 

From a traditional financier's perspective: The “triple risk” of SME's investment into long-run R&D

If a small or medium sized firm wants to invest into a R&D project and has to attract money from the private financial market, there are traditionally two basic options: the debt market and the equity market. Both forms of finance are insufficient for risky investments of SME’s:

SME's have a higher risk to fail than larger corporations. This is caused by a smaller budget, lower profits and lower reserves. SME’s are often specialized to a specific product line or market niche and are therefore highly dependent on the development of demand in this market and from the general business cycle. A decrease in demand in a specialized market can quickly lead to bankruptcy, particularly if the firm is not able to adjust production structures fast enough, able to overcome these difficulties by success in other market fields, and/or if it is not able to attract finance to overcome this period of low sales. 

SME’s often have great ideas for a future product and have the scientific or technical expertise to implement the necessary R&D. But often they have deficits in the business part. In controlling, marketing etc., they are not able to employ experts to calculate investments and evaluate marketing strategies. This could results in difficulties in bringing a developed product into the market. Empirical investigations also show that SME’s are more often negatively affected by bureaucracy and demands of law than large corporations (2001c). They do not have the lobby power to influence policy and law makers in their decisions, nor to circumvent laws, which both could increase their overall costs. These risks belong mainly to the general characteristics of SME’s and their dependence on the economic and legal environment.

A second risk component must be added when talking about R&D investments (Oakey 1995). Traditional financiers do not have the knowledge about real value of an R&D idea like a potential innovator has. Private investors or banks are most likely not experts in technical or specific research fields. Most R&D investments need some time to show results, which increases uncertainty at the point in time when a financier has to decide about giving funding. 

Because of lower profits, SME’s pay usually less wages than large firms. This makes it difficult to attract excellent researchers, which are necessary to do excellent research. It is also more difficult to get access to expensive research capital (unless it is publicly provided). In contrast, large firms have the resources to build special and well-equipped R&D departments as well as to employ highly specialized R&D staff. 

In addition, there is third risk component: when an R&D investment is earmarked for a high-risk idea. Often, the length of a complete R&D process from conception to conversion into a successful market good, is uncertain; sometimes it is expected to be 10 or 15 years. If a firm wants to create a product or process what is brand new and cannot be compared with an already existing good (i.e. not a substitute), it is unknown what problems and changes will occur during the whole R&D process and how the overall economy will develop. It is very uncertain if market preferences and the overall economic situation will fulfill the hopes of the investors in the future. 

This third risk of failure is in the first instance independent from firm size. But taken together with the first two arguments concerning risk for R&D investments of SME’s it becomes clear that traditional investors are less likely to invest in such projects. They will prefer investments in large and experienced corporations and they will prefer investments into shorter, and therefore more certain, research processes. Traditional investors want to get a certain amount of money with a certain probability. They can decide between many options of investment in the whole market. For R&D investments in small and medium size firms, the calculated risk for failure is in their perspective often too high, which hinders the completion of any financing at all. 

In a number of articles, the financial literature shows which factors influence the ability of a firm to attract a loan or equity finance (Greenwald & Stiglitz & Weiss 1984). General findings of empirical studies (for instance from Brewer et. al. 1996) are, that small firms are more likely to get loan financing. This is interpreted to mean that SME’s often get no finance at all or loan finance, but no equity finance. Firms who want to produce intangible goods are more likely to get equity finance, which is often not an option. Besides the fact that many SME’s are too small to be equity-financed, a decision to sell new equity on the market is often interpreted as negative signal about the quality of the firm. Also, shareholders must be convinced about the possible future returns, what is difficult for very risky R&D investments.  Which ever the case, the traditional instruments of the financial market do not provide the necessary finance for high risk projects in SME’s. 

Why the venture capital market is insufficient to finance high risk R&D in small firms

Today, the development of a venture capital market is regarded as "the solution" for  projects with high expected future cash flows but high risk to fail. Venture capital firms (VCF) typically represent a mixture of firms and private persons who are willing to invest, and they act as financial intermediaries between these investors and potential innovators. VCF’s provide equity or equity-like finance with special conditions regarding monitoring, influence on business decisions, and distribution of cash flow. They are mostly specialized in a certain market sector and employ not only management but also scientific professionals. These professionals decide about worthy projects and take more or less an active part in the investment process (Barry et. al. 1990, Lerner 1995, Sahlmann 1990, Hellmann 1998) There are numerous uncertainties and information asymmetries, which can partially be limited by the kind of contract between VCF’s and the firm with the innovative idea. VCF’s often are allowed to actively influence decisions concerning the investment project, such as budget spending decisions or decisions about replacement of staff. The finance literature describes the importance of these contract conditions and how they influence the activities of the entrepreneur as well as of the VC firm (Aghion & Boton 1992, Hellmann 1997, Tykova 2000, Hart 2001). Economists agree, that a well developed venture capital market mainly contributes to innovative activities (Kortum & Lerner 2000).

The question remains, whether venture capital firms are able and willing to finance high risk R&D of SME’s, which are usually rejected by traditional financiers. In practice, it is not the case:

Venture capital firms do have more incentives to finance risky projects than traditional financiers. Nevertheless, the above-described risks connected to expensive and uncertain R&D investments of small firms stay the same. VCF’s also have the option to choose between different applications. They do not take social benefits into account, instead valuing benefits from future cash flow and risk. Therefore their supply of finance for SME’s risky projects will be quite small, even if it is higher than in traditional finance methods. VCF’s calculate a longer lag time before they expect a return cash flow, and because they share risks, they are altogether less risk averse to high-risk investments than single investors or banks. 

A planed investment becomes interesting for a VCF if it offers a high expected cash flow in the future. But the entrepreneur who decides to cooperate with a VCF knows that he/she has to share this cash flow at the end. The less capital and business expertise the firm can bring into the bargaining process, the lower its share of profits will be. More important than this fact is the danger the possibility that professionals of the VCF might use the idea of the entrepreneur to develop the innovation in another firm, which is especially easy if the R&D process in the funded firm fails, the project has to stop for other reasons, or the firm fails altogether. Because of the high uncertainties during long-term R&D projects, the owners of the firm or an entrepreneur cannot be sure to reasonably benefit from the results of the origin idea (Hart 2001). In cases when the VC even has permission to decide about positions of scientific and management staff, the entrepreneur might even lose his/her own position, and therefore the possibility to conduct the R&D at all. This is connected to a high loss of private benefits, which play an important role for many innovators. The VCF does not take in account these private benefits. The firm owners or the entrepreneur know this fact, as well as the possibility of not having decision-making power during the contract period. This might reduce their demand for venture capital or be a barrier at all to apply for funding.

Not only barriers to the demand for finance, but also supply constraints reduce the perfect functioning of the venture capital market as a viable means to finance risky but highly innovative R&D ideas. This could result in the fact that from both sides, there are few incentives to conduct R&D with venture capital. If there is no other option for finance (as mentioned above, traditional finance instruments usually do not support high risk investments), these ideas never get a chance to develop into an innovation and marketable product. The question now is: can we do without these investments, or do we need to develop public initiatives to compensate for these market failures, especially when considering the  benefits these innovation might bring for the whole economy? Let us look at the experience of the U.S.

Experience of the U.S. technology policy concerning high risk R&D of SME’s 

Traditionally, U.S. Congressional mandates had favored corporate conglomerates.  However, as large firms left the U.S. market during the deindustrialization of the 1980’s, federal policy concerning SME’s dramatically shifted. Policy not only started to connect research and higher education facilities much better with innovative firms,
 but also tried to directly provide financial support for R&D related projects in SME’s (Anglund 2000). The problems of market failures have been studied since early on, and consequently, the American government has implemented some specific programs which support highly innovative R&D, even when no private funders are willing to invest.  The government realized that without conducting these projects, the U.S. economy would lose many private and social benefits in the long run. Even in the U.S., where the venture capital market is one of the best developed in the world, most VCF’s are not willing to sponsor long R&D processes with uncertain results. Jere W. Glover of the U.S. Small Business Administration claims: "…In addition to moving away from smaller-sized ventures, venture capital funds tend to require a shorter time to exit from the venture than is appropriate for most SBIR firms, and they tend to be concentrated in a few “fad” industries at a time…"
. Programs giving federal grants finance targeted innovations that would not attract VC investment in their initial R&D phase. These grants are not seen as “corporate welfare”; instead, these programs create a necessary bridge between an innovation’s beginning and the private investment that frequently occurs following grant receipt. In fact, award-winning SME’s often entice VC financing, as the federal grants certify an innovation’s value and marketability (Lerner & Kegler, 2000). In such a manner, high-tech innovations may reach the market, while otherwise they could never be developed. 

Two main programs should be mentioned. In 1982, the United States Congress passed the Small Business Innovation & Research Act (SBIR), mandating each federal agency to grant at least 2% of its federal allocation to pioneering SME’s
. Ten federal agencies and departments in different fields hold SBIR programs. The overall goal of SBIR is to increase commercialization of technological knowledge developed by researchers. While grants are awarded to technologies that align with a particular agency’s mission, private firms retain absolute control of R&D, product development, patenting, and licensing; in fact, the SBIR competition gives preference to companies that transfer the scientific discoveries made by public agencies into marketable technologies controlled by private corporations. Enterprises with 500 or fewer employees are eligible to compete for an SBIR grant. The grant can be awarded in three stages and, cumulativly, exceeds $750,000. One individual or company may garner an unlimited number of SBIR awards. However, the grant is not intended to buffer administrative overhead; rather, the SBIR is targeted to fund the exorbitant R&D costs associated with product development that would otherwise be prohibitive for a small firm to underwrite. 

The Advanced Technology Program (ATP) is a similar federal program designed to encourage R&D
. It was created in 1990 and is administered by the Institute of Standards and Technology at the Department of Commerce. Its goals are the "...development and broad dissemination of challenging, high risk technologies that promise broad based economic benefits for the nation..." (Wessner, 2001, p. 1) and the development of "...technologies, that, because of their risk, or because firms are unable to fully capture their benefits, are unlikely to be developed by individual firms, or may proceed too slowly to compete in rapidly changing world markets without the impetus of an ATP award..." (Wessner, 2001, p.2). While the ATP is not particularly targeted toward SME’s, the grant was specifically created to alleviate the corporate costs associated with high-risk R&D. Thus, because SME’s are among the market actors that invest most heavily in R&D, small- and medium-sized enterprises benefit largely from this grant. Before making an application for the ATP grant, businesses must demonstrate that alternative funding for a particular innovation does not exist. This means it must be shown that banks and venture capital consortia are not willing to give the necessary finance. Therefore, the federal funds dispersed to private ventures through the ATP grants are not intended to displace VC firms but, rather, correct the market failure for finance of high risk R&D. Mainly the ATP funds corporate projects between firms or between firms and public research institutions, which induces a high amount of spillover effects.  

Both grants have been a crucial component of the entrepreneurial spirit for which the United States is internationally recognized. Specifically, by providing funding during the capital-intensive R&D phases of an innovation’s development, the SBIR and ATP compel companies to bring to market technologies that otherwise would not be developed. In numerous evaluations both programs showed significant influence on the innovative activities in the U.S. High spillover effects to the whole economy justify the strong public engagement to correct existing market failures regarding the finance of high risk R&D, especially in SME’s. 

Specifically, Link and Scott, in a study of 44 SBIR awardees, find that the grant-winning SME’s would not have pursued R&D for their particular technologies in the absence of public support
. A similar result was found in a comparison between ATP award winners and losers; grantees, to a significant degree, were more likely to pursue the technological innovation
. A study of the National Academies of Science reveals that 80% of grantees brought their innovations to market or intended to do so in the near future
.  Finally, in a study of SBIR grantees of the Department of Defense, Audretsch et al. finds that a significant number of firms would not have been started in the absence of the SBIR
.  Thus, it can be concluded that in the U.S., federal grants provide a crucial catalyst for innovative product development, especially in SME’s. Additionally, Audretsch et al. find that the technical spillovers that result from SBIR granting induce further economic development and innovation. 

Technology policy concerning high risk R&D of SMEs in Germany: the lack of sufficient finance

Technology policy concerning SME’s and improving innovation today has a number of similarities, but also differences between the U.S. and Germany. For instance, in both countries, specific initiatives on federal, state and local level help to improve the use of basic research results gained in universities and non-university research facilities. The creation and use of networks between research institutions and firms, as well as networks between firms, help to create and to utilize spillover effects. Both countries apply a mission oriented technology policy, with the clear goal to improve economic growth and international success and to hold or become world market leaders especially in knowledge base and high technology fields. 

In contrast to the U.S., public funding of SME’s in Germany is always complementary to private funding. Public agencies, like the Kreditanstalt für Wiederaufbau only provide finance if private institutions agree to take part in the finance, as well. As already described, the decisions of banks and private investors depend mainly on expected returns and risk to fail, therefore they mainly do not choose R&D intensive investments in SME’s. As a result, the related public programs mainly support more certain and short-term investments too. Because public money is only spent in tandem to private resources, public agents are only to a very small extent, or even not at all, involved in the process of choosing investment projects. There is therefore little possibility to influence the spending of public money directly towards future oriented areas. Whether an investment is high risk but holds promises of high societal benefits or if it is an investment into a traditional, "old-economy" field, has no influence on the amount of public money invested; only the amount of private finance available does. 

Specific public programs to support the foundation of new SME’s work in a complementary fashion, as well. If a bank agrees to finance part of the founding of a firm, the government adds automatically a certain amount of financing with attractive conditions. But the decision of the bank does not automatically correspond with the goal of technology and innovation policy. The bank would rather decide to finance a bakery or a lawyer’s office than a firm that wants to produce in a new and very uncertain area, since they have a high likelihood of success. 

These approaches worked well as long as there was no strong pressure to jump into totally new market fields and as long especially SME’s had no difficulties to react successfully to the world market trends. In the past, Germany was internationally famous for its huge number of public programs for launching new firms and investing in existing firms. But today, these programs do not concentrate enough on R&D intensive areas nor investments with high future private and social benefits. 

One attempt to correct this market failure is the creation of programs with specific technological goals like nanotechnology or biotechnology. During the last years, the German ministry of education and research created a number of such new programs. Firms can apply for funding for their innovative ideas in these specific fields. But these programs discriminate against small and medium sized firms, because private firms mainly dominate decisions in technological fields (Kantzenbach & Pfister 1995). SME’s do mostly not have the resources to take part in the long running consortia meetings, they do not have the necessary contacts to politicians and the lobby to influence them, because the fate of SME’s are of little interest. Therefore, the programs are mainly created to fulfill wishes of large and established firms rather than the special needs of SME’s. This is very critical because large firms most have access to resources, either within their own budgets, or through networks, and can therefore attract funding more easily than SME’s. Large firms sometimes use public money in order to save their own resources for other goals. In this sense, they take money away from funds that are intended to subsidize necessary but not available private spending. Although they might be the ones with ample financing, large firms are not necessarily the ones with the most innovative and future oriented ideas. In regards to the increasing importance of SME’s in innovation, these existing technology programs do not correct the existing market failures in supporting high risk R&D in SME’s, but they in fact amplify this failure. Furthermore, if an idea does not fit into the narrow requirements of such a program, it will not be considered for financing with the help of such public money. The same problem exists also in the U.S., in particular with large technology programs with specific goals. But in contrast to Germany, there are other options for high risk SME’s to get funding. 

Some politicians argue, that the growth in the German venture capital market during the last years will improve the finance conditions for risky projects, and that a participation of public agencies in German venture capital consortia could help channel funding into future-oriented projects with potentially high social benefits. Let us therefore look at the case of VCF’s in Germany.

Germany: Why public support for high risk R&D should act independent from venture capital firms 
One strategy to impede the discrimination of SME’s and high risk innovation by venture capital firms could be a strong participation of public agencies in VCF’s. Together with private investors and banks, they can decide about applications and could thereby target investment to future oriented areas. The history of the German venture capital market shows clearly that such a combination only yields to a general underinvestment of VC, because private and public investors often have different interests and intentions.  Hellmann (2000) shows this with the example of the complete failure of the first German VCF, the "Deutsche Wagnisfinanzierungsgesellschaft" (German Venture Financing Corporation). The WFG involved both the government and all significant German banks. In contrast to today’s usual conditions, the monitoring by the VCF was limited to hiring controllers. Strategic advice was not desired and not accepted. The WFG could not interfere in business decisions and never replaced founders. The WFG did not obtain control rights, and only took minority equity positions. Through these conditions, the government wanted to increase the demand for venture capital. But the story of WFG was a disaster. Whereas in countries like the U.S. or U.K. the venture capital market quickly grew and the number of investments conducted by venture capital increased tremendously, for many years the German economy did not have a functioning capital base for high risk investments. One reason Hellman gives for this is the different opinions of banks and the government about the goal of such VCF, and their different opinions about risk taking. Whereas the banks clearly did not want to take much risk, the government was most concerned about financing young high technology firms. Banks did not have the expertise to decide about technical ideas. They were also concerned about their public reputation. Therefore, they often could not agree to finance a risky project. When the WFG was founded, the owners identified specific criteria for selecting companies. One of these criteria was to finance only firms that could not obtain finance from other market sources. The result of this rule was that the banks only referred unpromising projects to the WFG, i.e. those that all other investors refused. Promising projects (in sense of cash flow and risk factors) had already been financed outside the WFG. Furthermore, the number of funded projects by WFG was, compared to other countries, very low.

After a change in administration, the WFG decided to drop this criterion. Investment could be justified "only" by market opportunities and cash flow calculations, instead of being innovative in high tech fields. Hellman shows that after this decision the concept of the WFG changed from early stage high risk finance to a later stage private equity funding and that from this point in time the performance of the WFG improved greatly. This change meant that high risk projects were no longer funded by the venture firm. 

Today federal participation is quite small (Hellmann, 2001). Banks are still the largest source of venture funding in Germany. In regards to risk aversion, they will mostly opt for low risk, and therefore often less innovative ideas, thus promoting conservative R&D projects. The goal of financing projects with high future social benefits does not play a significant role anymore. During the last years, the amount of venture capital enlarged strongly.  The number of firms receiving venture capital in traditional manufacturing areas decreased, whereas investments in biotechnology and other new fields increased. This supports a restructuring of the economy. However, Hellman points out, that the remarkable improvement and enlargement of the German market after the introduction of the Neuer Markt should not be interpreted as a general improvement of financing for high risk fields. The general funding did improve, but the above described market failures were not corrected by this development. Currently, there are few, if any, options for SME’s with high risk innovative ideas to get a reasonable amount of funding in Germany. 

Conclusion

It can be shown that currently in Germany, no adequate finance for high risk R&D, especially in SME’s, exists. The private traditional financial market, as well as the venture capital market, do not adequately address the need for fostering innovation in high tech fields. By financing only when  private financiers are already involved, and by including mainly large firms in decisions about public spending in large technology projects, the German government does not correct the market failure for high risk finance, and actually increases the problem by discriminating against small and medium size firms. This might be one reason for Germany’s poor performance in high technology fields of the New Economy.

Germany, currently searching for answers to improve R&D policy, especially regarding SME’s, should look carefully at the experiences of the U.S. Successful federal programs like SBIR and ATP seem to be worth a closer inspection, including a critical evaluation of their transferability to Germany. By not providing sufficient finance for high risk R&D in SME’s, Germany seems to be missing many opportunities to increase innovation and to gain economic success in important world markets. A public financing of promising projects independent from the private financial market could contribute remarkably to a better long term development of Germany’s economy.
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