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INTRODUCTION

Venture capital is consistently identified as a key factor in accounts of the emergence and growth of high technology clusters. For example, Devol (2000: 25) argues that "venture capital is critical in incubating and sustaining an entrepreneurial-based high tech cluster." Florida and Kenney (1988a) emphasise that venture capitalists have a catalytic role in promoting high technology entrepreneurship. Bygrave and Timmons (1992: 244) comment that “there is no doubt that a vigorous local venture-capital community was a necessary element in the building of Route 128 and Silicon Valley.” In similar vein, Bahrami and Evans (1995) identify venture capital as a key constituent of Silicon Valley's 'ecosystem'.

Venture capital makes two key contributions to the development of technology clusters. First, by financing ideas that would otherwise have difficulty in obtaining financing, it provides the means for new technology firms to be established and grow. Second, venture capital firms are actively involved in the "hands on" support of their investee companies in order to try and improve the odds that they succeed. By drawing upon their in-depth industry knowledge venture capitalists are able to provide their investee businesses with technical skills, operating experience, strategic perspectives and networks of contacts to attract resources and establish commercial contacts that are inaccessible to other entrepreneurs (Bygrave and Timmons, 1992; Saxenian, 1994). Indeed, it is these various hands-on activities of venture capitalists that differentiates them from other forms of investors. 

The ability of venture capital firms to make these value added contributions arises because of their position at the centre of extended personalised networks linking other financiers, entrepreneurs, corporate executives, head-hunters and consultants. Such networks are characterised by rapid and continual circulation of information. Venture capitalists draw upon this network to mobilise the tangible and intangible resources required to support business start-up and growth as well as to identify investment opportunities and support deal-making (Florida and Kenney, 1988b). These networks are personalised and so favour face-to-face relationships. The active participation of venture capitalists in their investee companies is also done largely on a face-to-face basis. These face-to-face interactions, in turn, encourage venture capital firms to locate in close geographical proximity to technology clusters (Florida and Kenney, 1988b) 

However, such accounts - which identify venture capital as playing a critical role in the development of technology clusters - leave unanswered the ‘chicken and egg’ issue. As Norton (2001: 288) puts it, which comes first: "the venture capital chicken or the start up egg"? Does venture capital play a causal role in the development of technology clusters? Is it a pre-condition for the emergence of technology clusters? Or is it a consequence of the emergence of technology firms? It seems improbable that venture capital will emerge in advance of demand. In which case, how were the initial technology firms in the technology cluster financed? At what point in the development of a technology cluster does venture capital emerge? And what triggers the emergence of venture capital? We seek to shed some light on these questions by means of a case study of Ottawa’s technology-oriented complex.

THE EMERGENCE OF OTTAWA AS A TECHNOLOGY-ORIENTED COMPLEX: AN OVERVIEW

Ottawa - Canada's capital city and the country's fourth largest, and fastest growing, metropolitan region with a population of 1.2 million - is often thought to be simply a government town. In fact, in recent years it has become a world class technology centre in IT, telecommunications and photonics and also has an emerging life sciences sector. Named “Silicon Valley North” it features in most listings of “silicon valleys” around the world. Ottawa is home to more than 1,200 technology companies who collectively employed 85,000 at the peak of the technology boom in 2000, which exceed the federal government workforce. However, by the end of 2001 technology employment had fallen back to around 70,000 as a result of difficulties in the telecoms sector, with cutbacks by leading employers such as Nortel, Mitel and Nokia and failures amongst recent start-ups (OC, 3 January 2002). 

Ottawa has a variety of world class R&D facilities and capabilities which has created a large community of scientists and technologists. Over 75% of Canada's telecoms R&D is undertaken in Ottawa. It is the primary centre for the federal government's spending on science and technology which is conducted through such agencies as the National Research Council (NRC), Communications Research Centre (CRC), Atomic Energy of Canada Ltd and by major government departments. It is also the location of Communications and Information Technology Ontario (CITO), a provincial research establishment. In addition, it is home to many leading private sector technology companies including Nortel Networks, Newbridge Networks (acquired by Alcatel in 2000), Corel Corporation, JDS Uniphase and Mitel Corporation. Nortel undertakes a large share of its world-wide research in Ottawa. In recent years the recognition of Ottawa as an important centre for telecoms technology has led to global companies such as Cisco Systems, Nokia, Cadence Design Systems and Premisys Telecommunications seeking a presence in the region either through greenfield site investment or acquisition of local companies. 

The NRC was founded in 1916 as government's primary adviser and supporter of scientific and industrial research. The foundations of NRC's growth into a world class research institution were laid during the second world war when it played a central role in research in a wide range of fields. The origins of Ottawa's technology cluster date back to the early post-war period with the founding of Computing Devices of Canada Ltd in 1948 as a spin-out from NRC laboratories to produce military computer hardware. It was taken over by Control Data Corporation of the US in 1969. Both NRC and CRC have been the origin of many other spin-out companies since then. A further significant building block was the decision of Northern Telecom (the forerunner of Bell Northern Research and later Nortel Networks) to move its R&D facilities from Montreal to Ottawa in the 1950s. This facility has gone on to become one of the largest and most innovative telecommunications research centres in the world. It too has been a major source of spin-out companies. Microsystems International - a subsidiary of Northern Telecom - was one of the earliest developers of semiconductor technology. It was closed in the mid-1970s when the chip business took a temporary downturn. Microsystems had attracted a large number of highly skilled IT engineers and scientists to Ottawa. Following its closure many of these staff went to work for Nortel Networks but some started their own companies. Indeed, more than 20 start-ups can be attributed to former Microsystems employees. 

Although Ottawa contains several branch operations of multinational enterprises, the region's emergence as a major technology cluster is largely a 'home grown' phenomenon, attributable to the start-up and growth of entrepreneurial companies over the past 30 years. The first wave of start-ups - in the 1950s and 1960s were mainly defence-oriented businesses; the latest wave of start-ups, which started in the late 1990s, are telecoms-related (e.g. photonics, optical networking, semiconductors). Ottawa now has several entrepreneurs on their third or fourth start-up. However, on the negative side, critics point to the paucity of fast growing, sustainable high technology companies to have emerged from the most recent waves of start-ups.

VENTURE CAPITAL IN OTTAWA: TRENDS IN INVESTMENT ACTIVITY

Based on a review of documentary sources and interviews with venture capitalists and other key informants, it is clear that the initial emergence and early growth of Ottawa as a technology complex occurred in the absence of local sources of venture capital. Writing in 1991, Denzil Doyle - a long-time participant and commentator on the Ottawa high tech scene - observed that compared to technology clusters in the USA, "Ottawa is conspicuous by its ... low venture capital investment". However, this comment needs to be set in the context of the virtual disappearance of venture capital in Canada in the late 1980s and early 1990s. The losses which large institutional investors incurred following the 1987 Stock Market crash turned them against venture capital investments for several years. Venture capital re-emerged in Canada from around 1993, helped by the establishment of Labor Sponsored Venture Capital Pools (LSVPs). These are mutual funds which offer generous tax credit packages to Canadian individual investors. Paralleling trends in the USA and Europe, there has been enormous growth in venture capital activity in Canada during the second half of the 1990s. 

Prior to the 1990s the only sources of venture capital in Ottawa were provided by Quebec lumber companies, which began to invest in the 1960s in local high tech companies. One of these lumber companies - McLaren Power and Paper - was acquired by Noranda which went on to create Noranda Enterprises, Ottawa's first venture capital company, in the late 1970s. Indeed, it was the only local venture capital company listed in both the 1989 and 1992 directories of Canadian venture capital. Noranda "participated in nearly every successful high technology company that was ever formed in the Ottawa-Carleton Region." (Doyle, 1993: 12); its investee companies included Lumonics, Mitel, Cognos, Norpak and Simware (Doyle, 1993). However, these investments were made to support expansion rather than start-up. Mitel, for example, was started with seed money from local lawyers, while Lumonics raised the $300,000 required to purchase a technology licence from local businessmen ("retailers, lawyers and car lot owners") (Mittelstaedt, 1980). A survey of high tech start-ups founded since 1965 (but primarily from 1978-1982) reported that few had raised external finance, none had raised venture capital and the most important source of funding was the personal savings of the founders (Steed and Nichol, 1985).

Noranda was acquired in the 1980s. Its new owner saw Noranda as a resources company and so began to liquidate the investments of Noranda Enterprises which was closed in 1992, despite achieving a 38% compound rate of return to shareholders (Doyle, 1991; 1993; interview). The consequence was that by the beginning of the 1990s Ottawa was suffering from a paucity of venture capital. That, in turn, produced a situation in which "high technology start-ups [in Ottawa] have all but ceased" (Doyle, 1991: 39). 

Even as recently as 1996 the Canadian Venture Capital Association directory listed just two Ottawa-based funds: a branch office of the Business Development Bank of Canada (BDC), a Crown Corporation which provides both debt and equity finance to Canadian small businesses via a network of branch offices, and Capital Alliance Ventures, founded in 1994 as a Labor Sponsored Venture Capital Fund, by Richard Charlebois, who had previously been the managing partner of Noranda Enterprises, and Denzil Doyle. This absence of local sources of venture capital was not offset by flows of investment from out-of-town investors. Toronto-based venture capital companies did not emerge as investors in Ottawa-based businesses until the mid-1990s and Ottawa’s 1997 Venture Capital Fair was the first which attracted non-local investors.

For much of the 1990s the most significant supplier of venture capital in Ottawa was Newbridge Networks, founded in 1986 by Terry Matthews who had previously founded Mitel (with Michael Cowpland). Newbridge was acquired by Alcatel in 2000. Under the Newbridge Affiliates Program, started in 1993, a total of 16 companies (nine local) were 'incubated' by Newbridge. Eleven of these companies are still owned by Alcatel. Of the Ottawa-based affiliates, Tundra and Cross-Keys are publicly quoted and Cambrian Systems was sold to Nortel Networks. The affiliates were companies that were developing products that were compatible with Newbridge equipment and so could leverage Newbridge's sales force. The affiliates programme provided these companies with direct investment by Newbridge and also by Matthews himself, as well as mentoring and ongoing support. Back office functions such as payroll and accounts were handled by Newbridge. Matthews' motive for starting the affiliates programme is attributed to the absence of venture capital in Ottawa: "if he [Matthews] didn't write a cheque nobody else would, and he wanted to start businesses" (Waitman, interview). An alternative interpretation of the affiliates programme is that it enabled Newbridge to undertake high risk projects by means of off-balance sheet financing. The affiliates programme led to the creation of new companies, which employed 4,000 people at their peak. However, critics suggest that the affiliates outgrew the benefits of the Newbridge connection, not least because commercial considerations generated divergent motivations between Newbridge and its affiliates, which ultimately hindered their development (Austin, 1999a).

The availability of venture capital has been transformed in Ottawa since the late 1990s.

There is now a significant flow of venture capital into Ottawa's high tech cluster; indeed, $1.2 billion of venture capital was invested in Ottawa in 2000, equivalent to 25% of the Canadian total. This was four times larger than in 1999 and more than seven times larger than in 1997. Moreover, Ottawa attracted 19 of the 50 largest venture capital investments in Canada (38%) (OBJ, 29 March 2001). Driving this growth has been the trend towards larger deal sizes: for example, 16 companies raised more than $50 million in 2000. 

The crisis in the high tech sector - and in the telecoms industry in particular – and the consequent global downturn in venture capital activity might have been expected to result in a sharp fall in venture capital investment activity in Ottawa in 2001. But, in fact, venture capital funds investments in 2001 are likely to top £1 billion
, only slightly lower than in the previous year (OBJ, 10 December 2001). Ottawa has therefore not been as adversely affected by the venture capital downturn as other technology centres in North America. This is largely attributable to two factors: first, there were a significant number of follow-on financing activity which, in turn, is attributable to the focus of earlier venture capital investments on infrastructure companies rather than dot-coms; second, deals were larger, although there have been fewer of them. 

This growth of venture capital activity in Ottawa is partly a function of the increase in the number of locally-based venture capital funds. Currently, 15 venture capital funds have a presence in Ottawa. These comprise the following:

•
local funds: Capital Alliance Ventures, Sussex Place Capital, Skypoint Capital Corporation, Celtic House, Venture Coaches and StartingStartUps (the latter two were both started in 2000)

•
Quebec-based funds (offices in Hull): Innovatech du Grand Montréal, SOFINOV

•
branch offices of Canadian funds: BCE Capital Inc, Business Development Bank, Primaxus Technology Ventures, Royal Bank Ventures, McLean Watson, Ventures West and VenGrowth

In addition, some several other non-local funds have announced partnership arrangements to give them a presence in Ottawa. These include the following: 

· Montreal-based Novacap has enlisted the services of a well-known Ottawa entrepreneur and angel investor to expand its reach into Ottawa (OBJ, 12 February 2001);

· Silicon Valley firm Newbury Ventures has established a relationship with Eagle Ventures (founded by two former Newbridge Networks executives, both angel investors) to scout for potential investments (NP, 12 June 2001)

· US firm, Kodiak Venture Partners has appointed Bruce Gregory, a founder of Extreme Packet Devices which was acquired by PMC-Sierra, as a partner to support its current investments in Ottawa and to help identify new investment opportunities (SVN, July 2001)

· US bi-coastal venture capitalist Advanced Technology Ventures has hired an ex-investment banker (who had also made some angel investments in the Ottawa area) to look for investment opportunities in Canada, with Ottawa as the primary focus (OBJ, 29 October 2001)

· Montreal-based Talvest Fund Managers has acquired a one-third share in StartingStartUps to gain access to high tech financing opportunities in Ottawa (OBJ, 27 August 2001).

However, a significant proportion of the venture capital invested in Ottawa since the mid 1990s has come from non-local investors. Indeed, several funds based elsewhere in Canada - mainly Toronto - have made between one-fifth and one-third of their investments in Ottawa. In addition, some 35 US venture capitalists - mainly from Boston but also including some Californian ones - have invested in Ottawa-based companies in the two years up to May 2000 (OBJ, 15 May 2000).
 The leading US investor in Ottawa is Kodiak Venture Partners of Concord, Mass. which has invested in 12 local companies (OBJ, 6 March 2001), including Skystone Systems, Extreme Packet Devices and Philstar Semiconductor which were all sold at very high valuations (see below) (OBJ, 15 May 2000). Typically US venture capital firms have been brought into second and third round investments by Canadian funds who have made the first round investment. However, Ottawa-based entrepreneurs are increasingly approaching US venture capital funds directly, first because they tend to offer higher valuations, second, because they are perceived to add more value (which is disputed by Canadian venture capitalists), and third, because of the Canadian mindset that says "if I can raise US funds that shows that I am ... a world player …. A mark of distinguishing excellence is your ability to raise money outside Canada" (Cornwall, BDC, interview). It is significant that investments by US venture capitalists in Ottawa, and in Canada as a whole, have not declined in 2001, in contrast to trends in the US itself (G&M, 27 December 2001)

Three further developments are of note. First, there has been a significant growth in the pool of business angel capital since the mid-1990s. Observers suggest that there were 100-150 angel investors in the mid-1990s with an investment capability of around $20m-$50m, few of whom had deep pockets. However, as a direct consequence of the many successful, cashed out entrepreneurs since the mid-1990s, and also the large number of company executives who have made significant amounts of money from stock options in successful companies such as Nortel
 and JDS-Uniphase, the population of business angels has expanded to around 500. These high net worth individuals have a strong reinvestment ethic. Indeed, within the technology community becoming a business angel is now seen as "the natural thing to do" for people who have made money in technology (Hardy, interview). Moreover, unlike the high net worth individuals of the 1970s and 1980s who had money but limited investment skills, the new generation of business angels in Ottawa are knowledgeable about technology and by investing in areas that they understand are able to bring commercial know how to support new technology entrepreneurs who lack commercial savvy. 

Not only has Ottawa's angel population expanded, but a number of 'tier 1' angels capable of investing upwards of $1m per deal have also emerged. These include Terry Matthews (Mitel, Newbridge Networks), Michael Potter (former CEO of Cognos) and Antoine Paquin (founder of Skystone Systems). Both Matthews (ranked 10th in the Canadian 2000 rich list and also listed on the Forbes world billionaires list with an estimated net worth of $1.9bn) and Potter (ranked 40th) have established their own venture capital funds (Celtic House and Sussex Capital Inc). There has also been a growth in number of 'tier 2' angels - investing $50,000-$150,000 per deal, and 'tier 3' angels who invest up to $25,000 per deal, and also 'archangels' who try to aggregate lots of small investments (in the $10,000-$35,000 range) from individuals with more limited financial means and who are less well plugged in - "medical doctors, stockbrokers, the occasional lawyers, people who run their own low tech companies" (Roberts, interview).
 One estimate suggests that there may be six angel groups operating on this model in Ottawa. Thus, one of the significant features of the Ottawa technology cluster is the high level of recycling of wealth and expertise that is occurring (Ottawa-Carleton Economic Development Corporation, 1998).

The importance of business angels in the ecosystem of technology clusters is underscored by Riding: 57% of angel-financed firms subsequently raised venture capital compared with only 10% of firms without angel funding (OBJ, 26 November 2001). This reflects the key role of angels in building start-up companies to the point where they become “investor ready”. The reputation of an angel investor can also be a positive signal to venture capital firms. Denzil Doyle notes that his fund, Capital Alliance Ventures, “has invested [in firms] largely because of the quality of their angels” (OBJ, 26 November 2001).

The second significant development is that some professional services firms in Ottawa have been willing to provide services partly or fully on a 'fee for equity' basis. These include law firms, recruitment agencies, property companies and PR companies. LaBarge, Weinstein – a law firm - are reported to have done "a couple of dozen" such deals, including Skystone Systems Corporation (G&M, 31 July 2000). Another example is Ottawa-based business-to-business communications company Hewson, Bridge and Smith Ltd which has a portfolio of around 15 companies (Hewson, interview).

Third, strategic investors are increasingly involved in investments. This includes both major global companies such as Intel, Lucent, Nortel and Cadence as well as smaller US and Canadian (including Ottawa-based) companies. In many cases, especially when large global companies are involved, the strategic investors have been brought into follow-on investments by venture capitalists.

The impact of this explosion in the amount of venture capital invested in Ottawa in recent years is illustrated in Tables 1 and 2. Table 1 shows that 47% of product-based technology firms and 27% of technology service firms have raised venture capital at some point in their development. These proportions are significantly higher than those reported in equivalent surveys undertaken in previous time-periods (e.g. Steed and Nichol, 1985). Indeed, the most recent cohort of start-ups report the highest use of venture capital (Table 1). Investments by venture capital funds in Ottawa have largely been confined to the telecoms sector. This accounts for the high proportion of product-based technology companies that have raised finance from venture capital funds and the low proportion of service-based technology firms that have done so (Table 2).  A further point to note is that significantly more firms have raised venture capital from non-local sources than from Ottawa-based firms, with US based funds investing in the same number of firms as Ottawa-based funds (Table 2). 

Table 1. Use of venture capital by Ottawa's technology companies

	Date of start-up
	Technology product firms
	Technology service firms

	
	number
	% of cohort
	number
	% of cohort

	Pre-1988
	19
	38.8
	 3
	10.0

	1988-96
	20
	45.5
	11
	32.4

	Post-1996
	13
	72.2
	 6
	66.0

	Total
	52
	46.8
	20
	27.0


Source: fax survey of 423 technology product based firms and 343 technology service firms in the Ottawa region (2000). Responses rates of 32% for technology product based firms and 19% for technology service firms.

Table 2. Sources of venture capital

	Source**
	Technology product firms
	Technology service firms
	Total

	
	no.
	%*
	no.
	%*
	no.
	%*

	Business angels
	27
	50.9
	16
	21.3
	43
	23.0

	Ottawa-based venture capital firms
	16
	30.2
	2
	2.7
	18
	9.6

	Other Canadian venture capital firms
	26
	49.1
	4
	5.3
	30
	16.0

	US venture capital firms
	13
	24.5
	5
	6.7
	18
	9.6

	Other foreign venture capital firms
	3
	5.7
	0
	-
	3
	1.6

	Non-financial Corporations
	5
	9.4
	1
	1.3
	6
	3.2

	Other (please specify)
	4
	7.5
	2
	2.7
	6
	3.2


Source: as for Table 1.

Notes:

*   percentage of firms which have raised venture capital

** The table only records the number of firms that have raised finance from each source, not the number of investors. Thus, a firm which raised finance from two Ottawa-based venture capital firms would only be recorded once.

EXPLAINING THE GROWTH OF VENTURE CAPITAL INVESTMENT ACTIVITY IN OTTAWA

There are four inter-related reasons for the recent emergence of venture capital as a significant factor in the development of Ottawa's technology cluster.

i) Contextual Factors

Venture capital funds experienced a boom in fund raising during the second half of the 1990s as a result of the appetite of the stock market for new technology IPOs and the high valuations given to such issues which has enabled funds to achieve high returns for their investors. In addition, companies such as Nortel Networks and Cisco Systems which are involved in building optical fibre networks have adopted R&D strategies that involve "buying rather than building". Consequently, they have been eagerly acquiring young technology companies in order to achieve the status of a 'one stop shop'. An acquisition strategy also overcomes the shortage of engineers. 

Three effects of this buoyant fund raising regime are important. First, it has encouraged Canadian institutions as well as high net worth individuals and strategic investors to re-enter the venture capital market (Leibowitz, 2000). This has enabled established fund managers to raise new funds, but more importantly it has also enabled the creation of some new, specialised early stage technology funds managed by general partners who have been involved in building successful businesses (Gannon, 1999a); McDonald, 2000).

Second, the sector which has attracted the largest amount of venture capital in recent years is communications. With the emergence of the internet the communications sector has been re-defined to include not just voice-oriented businesses but also data-oriented businesses, telephony and infrastructure businesses (Law, 2000). These are precisely the sectors in which Ottawa is strong. As one interviewee commented, "everybody wants to invest in whatever speeds up the internet - the next router, the next optical company”. A Silicon Valley venture capitalist observed that "if you're an entrepreneur and you mention the word 'optical' people stand in a line to write you a cheque" (Business Week, 2000). In contrast, Ottawa's other technology sectors - for example, software and life sciences - have attracted only limited amounts of venture capital. 

Third, because of the favourable fund-raising regime US venture capital funds have found that the amounts of money that they have available to invest, allied to increased competition for deals, has outstripped the number of investment opportunities available within their traditional geographical investment boundaries. Moreover, in some particularly 'hot' regions the ability of venture capitalists to build world class companies is being compromised by a shortage of talent. As a consequence, investors who in the past had not showed much interest in opportunities that were not "in their own backyard" have in recent years been willing to make investments further afield, including Canada, either by syndicating with local investors or - less frequently - opening branch offices (Gannon, 1999b). 

Two further factors - highlighted earlier - have reinforced the trend for US venture capitalists to invest in Canada. First, Canadian venture capitalists are increasingly bringing US venture capitalists into deals, either at the initial financing round or in later rounds because they recognise the benefits that a US fund can bring, in terms of credibility, deep pockets, contacts, insights and industry expertise (Leibowitz, 2000). The US venture capitalists benefit from the local contacts of the Canadian funds. Second, Canadian entrepreneurs are increasingly seeking to pitch directly to US venture capitalists in the belief that US venture capitalists offer greater credibility and valued-added benefits, particularly in terms of introductions to suppliers, customers and strategic partners, and in establishing distribution channels.

ii) Profitable exits 

The sale of three young venture capital backed companies for what at the time were extremely high valuations has been – in the view of many observers – the single most important element that catalysed the subsequent explosion of interest amongst venture capitalists in Ottawa. The first of these companies was Skystone Systems which was acquired by Cisco Systems in 1997 for $100 million (US) just six months after it was started (equivalent to $3m per engineer!). In 1998 Cambrian Systems was sold to Nortel for $300m in cash. Soon after, 11 month-old Extreme Packet Devices - which had raised $30m in venture capital - was bought by PMC-Sierra of British Columbia for $450m (US), equivalent to $10m per engineer (OBJ 10 April 2000).
 Because of its stock option plan, the deal turned half of Extreme Packet’s 62 staff into millionaires (OBJ, 2 January 2001). Another high valuation exit was Philstar Semiconductor which was acquired by Conexant Systems Inc of California for $186m (US). 

These deals had several significant repercussions. First, as Andrew Waitman, CEO of Celtic House observed, they "proved to a whole lot of VCs that Ottawa is a great place to make money" (OC, 4 July 2000). The word quickly spread amongst the venture capital community that Ottawa produced good quality companies with high valuations. Second, these monetary successes changed the attitudes of engineers working in large companies towards the desirability and feasibility of entrepreneurship. "Before all these big wins, people at Nortel and Mitel did not have the mentality to go out and get financing for start-ups. Now it's natural." (interview). Third, it became much easier for venture capitalists to pull people out of Nortel and other major companies in order to build start-up teams. Archangel, John Roberts emphasises the significance of these exits on changing attitudes. "These sort of stories - a young guy aged 26 who worked for Extreme Packet who is a multi-millionaire and runs a $195,000 Porche - have become common place. It turns everyone's head … There are more people coming out of Nortel. In the past I couldn't get anyone out of Nortel or Mitel to join my start-ups but now I can because they feel confident [of getting] $10 million within six months as soon as we've got the thing started.... For people not used to this wealth creation it's been quite a revelation." (interview). Fourth it significantly boosted the number of business angels, the most prominent of whom is Antoine Paquin, a founder of Skystone Systems who has made several angel investments, including Extreme Packet and Philstar Semiconductors.
iii) Changes in the Venture Capital Model

The venture capital model is changing (McClearn, 2000; McNeil, 1999; Neidorf, 1998): "the entire venture capital industry has become more specialised. Gone is the generalist venture capitalist who backed a technology company today, a health care company tomorrow and a consumer company next week" (Neidorf, 1998: 35). US funds in particular are increasingly specialising in specific technology spaces. This is changing their approach to investing: 

venture capital funds now assess entire market segments rather than simply the prospects of each deal on an opportunity-by opportunity basis (Neidorf, 1998).  

This trend towards specialisation is being driven by a combination of, on the one hand, larger funds - itself a result of the favourable conditions for fund raising - which leads to larger investments and, on the other hand, the emphasis on speed to market which has led to bigger investments that are made at an earlier point in a company's development. "Today's companies are financed and grow at a pace that makes the model of the 1970s and 1980s seem glacial by comparison" (Conway, LeClaire and Breen, 2000: 44). Any particular sector is unlikely to have many "winners", thus the greatest rewards will accrue to those involved in building the best company in that sector. Providing companies with larger amounts of capital not only gives the company the opportunity to build the product more quickly but it also enables it go out and hire the best management teams possible. Moreover, if a company is well-funded this may serve to discourage competitors from emerging. 

This emphasis on speed has altered and compressed the processes of screening, analysing and making investments. Venture capital funds must be able to commit capital and close transactions very quickly. This has placed a premium on technical expertise and business experience as venture capital firms need to conduct high quality due diligence and assess technology, management, company strategy, risk and market opportunities within a limited window of opportunity (Conway, LeClaire and Breen, 2000). Specialisation therefore becomes essential in order to reduce investment risk. Specialised funds have the expertise and networks both to be able to undertake due diligence in a timely manner, enabling them to commit capital quickly and with confidence, and also to add significant value to their investee companies. 

One of the consequences of the emergence of specialist funds is that it alters the role of geography. Under the generalist model, venture capital funds in technology regions make their investments within close proximity of their office for the reasons given by Florida and Kenney (1988a; 1998b). However, as one US venture capitalist says, "that was yesterday's point of view, that every company you invest in should be a drive away and a short drive at that" (McClearn, 2000). For funds that have a specialist investment focus there are unlikely to be the depth of investment opportunities within that sector in their own backyard.
 Specialist venture capital funds therefore require a presence in several technology clusters, sometimes extending across several countries. This presence could take the form of offices but may instead involve partnerships or alliances with local investors. The effect of this trend is to erode the local and regional nature of the venture capital industry, and move it in the direction of globalisation. 

This trend towards specialisation is an important reason for the inflow of US venture capital investments into Ottawa. US venture capital funds are significantly further ahead of Canadian venture capital funds in their degree of specialisation because the smaller size of the Canadian market makes it difficult for them to specialise to the same extent.
 Furthermore, because of their smaller size, Canadian funds have lacked the financial muscle to make the aggressive large first round investments necessary to build companies that will lead their industry sector. Many of the specialist funds that have emerged in recent years are in the telecoms space where Ottawa has an international reputation for its world class technology. As a consequence, venture capital firms that are based elsewhere in Canada or the US and which specialise in the telecoms sector cannot afford to overlook Ottawa as a source of potential investment opportunities. So, for example, a general partner at Greylock Ventures of Boston, a tier one US fund, comments that "we see Ottawa as a leading geographical area in communications technology. The areas that immediately come to mind are Silicon Valley, Boston and Ottawa. After that I'd say Dallas, Atlanta and a couple of others" (OBJ, 23 May 2001). 

The creation of Ottawa-based venture capital funds specialising in the telecoms sector is directly linked to Ottawa's strength in telecommunications. Celtic House and Skypoint Capital Corporation both have strong connections with Terry Matthews and Newbridge Networks. Celtic House was formed in 1994, with just one limited partner, Terry Matthews. It is now operating its second fund which has been fully funded by the returns from the first fund. Successful investments from its first fund include Skystone Systems Corporation, Extreme Packet Devices and Cambrian Systems, three of the largest venture capital realisations in Ottawa. With $1bn of assets, Celtic House has quickly become Canada's most significant venture capital company. Its investment focus is start up and early stage businesses in telecommunications, networking, wireless, internet infrastructure, storage networks, semiconductor and fibre optics. Celtic House initially operated from Ottawa and London but has recently opened offices in Toronto, Vancouver and San Francisco and increased its number of general partners from three to five (OC, 6 July 2000)

Skypoint Capital was started by Leo Lax, head of the Newbridge Affiliates programme, along with Andy Katz and Stefan Opaliski. It invests at the seed and start-up stages in the telecoms and data networking industries. Skypoint raised its initial finance from the CBC Pension Fund, and Lawrence and Co, a Toronto venture capital fund. Matthews also has a stake. Its investment focus covers North America, the UK and Israel, locations where its principals have contacts from their earlier professional careers (Austin, 1999b; SVN, July 1999). Skypoint made 14 investments in its first fund, of which eight were in Ottawa, and has just completed raising a second fund (OBJ, 18 March 2001).

Venture Coaches – a new Ottawa-based fund – specialises in early stage wireless and photonics companies (OBJ, 28 February 2001).

iv) The 'coming of age' of Ottawa's technology sector

The growth of venture capital investment activity in Ottawa is also related to the maturing of its technology cluster. Fred Abboud, who managed Ottawa Economic Development's venture capital activities in the mid-1990s noted that when he went down to Boston to encourage its venture capital community to look at investment opportunities in Ottawa "they said it was too early." However, a lot has changed since then. First, it is becoming easier to build start-up companies with strong teams. Abboud notes that "we're starting to spew out senior management and senior technical management with experience. That only comes with time … [Since the mid 1990s] we've started to see engineers …. com[ing] out of Nortel and other companies who are developing new technologies and have the experience to take the idea and commercialise it." Second, Ottawa now has a diverse range of companies from which start-up companies can attract experienced staff. Whereas in the past this had been true for technologists, now marketing, sales, finance and human resources people were also moving to such companies. Third, there are now experienced entrepreneurs on their third or fourth start up. 

Also fundamental is that US venture capitalists now recognise Ottawa as being a centre of world class technology in telecoms, photonics, fibre optics and semi-conductors, with companies such as Nortel and JDS-Uniphase who are developing leading edge technology with highly talented engineers. John Keays of Royal Bank Ventures notes that "companies like Nortel …[and] … Newbridge have put this city and this country on the map. Even the recent visibility with Alcatel taking over Newbridge has brought tremendous testimonial to Ottawa in terms of the visibility that it has garnered"  (interview). This is attracting US venture capitalists  "[who are] saying, wow, there's a hot bed. First of all there are people. It's brains. The brains are here and the brains don't necessarily want to move. So you have to go to the brains" (Hewson, interview). This gives Ottawa entrepreneurs credibility to get through the front door of venture capitalists. It is well known that venture capitalists will rarely look at deals that arrive cold, without a referral. To quote one US venture capitalist: "Things that just come across the transcom or show up via e-mail you rarely read them. VCs don't have the time because you're getting several hundred business plans a week. Those don't get as much consideration as something that's referred ..." (McClearn, 2000). However, as Fred Abboud notes, referring to Boston venture capitalists, "when [entrepreneurs] call and say we're from Ottawa and we're working in this area they get attention … because Ottawa now is really on their map" (interview). He quotes one Boston-based venture capitalist who asked him that "if you see a deal involving ex-Nortel guys, I want to see it" (interview). Indeed, US venture capitalists are now coming to Ottawa "and looking for ex-Nortel engineers or whatever engineers and funding their ideas." This sets off a virtuous circle: by investing in Ottawa US venture capital investors gives the region a vote of confidence in the quality of its entrepreneurs and technology.

CONCLUSION

In this account of Ottawa we have tried to understand the link between venture capital and the growth of a high tech cluster. Ottawa's emergence as a high tech cluster goes back some 40 years. However, it only began to attract attention in the early 1980s (Mittelstaedt, 1980; Sweetman, 1982; Steed and DeGenova, 1983; Steed, 1987; McDougall, 1986). Ottawa's technology sector expanded in the 1980s, stagnated in the early 1990s and expanded rapidly during the second half of the 1990s. The main source of this growth has been a high rate of business start-up, particularly of 'gazelles' such as Mitel, JDS-Uniphase and Newbridge Networks. Ottawa is therefore a prime example of an entrepreneur-led technology cluster.

Until the mid 1990s the growth of the high technology cluster occurred largely in the absence of institutional venture capital. There was some business angel activity (Short and Riding, 1989) but only one local venture capital fund in the 1980s, providing expansion rather than start-up finance. During Ottawa's most recent growth phase, since the mid 1990s, in contrast, technology businesses have been able to raise substantial amounts of venture capital at all stages of development from pre-start-up through to pre-IPO. But establishing whether venture capital is a cause of Ottawa's high tech growth or a consequence is difficult to assess. Context is important. Start-ups in the telecoms sector have needed large amounts of finance because of importance of speed to market. Finance is needed for research and development, product development and to attract executive talent: without venture capital the growth potential of such companies is likely to be limited and many may not have been able to start. On the other hand, the availability of venture capital - encouraged by some early spectacular successes - will also have created its own demand from new waves of start-up companies. Thus, the link between venture capital and high tech clusters cannot be separated from time-period and sector. Whereas technology companies were able to start and grow without venture capital in the 1970s and 1980s, it seems unlikely that Ottawa's entrepreneur-led high tech growth during the second half of the 1990s would have been possible without the availability of venture capital because of the large amounts of finance required to build a successful business in the telecoms space. The much slower growth of other technology sectors in Ottawa, such as biotech, which have attracted only small amounts of venture capital, would seem to further emphasise the key role that venture capital plays in stimulating the growth of technology clusters. 

But is it essential that each technology cluster has its own local sources of venture capital, or can it be imported from other places? Here again, the evidence does not provide a clear-cut answer. Certainly, one of the most striking features of Ottawa's high technology cluster is the high level of investment activity by venture capitalists based elsewhere in Canada and by US venture capitalists. This, in turn, prompts a re-assessment of the links between geography and venture capital investment activity. The traditional view is that for the reasons explained by Florida and Kenney paper (1988a; 1988b), and discussed at the outset of this paper, venture capital investments are characterised by a strong degree of regional parochialism (e.g. Martin, 1989; Mason and Harrison, 1991; 1999; Green, 1991; Green and McNaughton, 1989). This study of Ottawa has identified some developments which are clearly loosening the spatial ties between venture capital funds and investee companies. However, other trends which are strengthening the importance of geography in the investment process are also evident.

The traditional explanation for the localised nature of venture capital investing has two elements. The first is that because information on deals has a strong distance decay characteristic it is harder to identify investment opportunities from a distance. However, there are several reasons for suggesting that this situation may no longer be valid. 

First, in the context of venture capital investing the concept of 'local' can be quite broad. One venture capitalist observed that "some folks describe [being local] as an hour's plane ride.” Many of the venture capital firms that are active investors in Ottawa are based in Toronto and Boston - Toronto is a one hour flight away and Boston is about one and a half hours away. Venture capitalists in both cities are therefore able to visit Ottawa on a frequent basis where they can put in a full day's work before returning home. One Toronto venture capitalist commented that "it's very easy to get in and out of Ottawa in a day and conduct a whole day's business. It takes as long to get to Ottawa as it does to parts of Toronto." In such circumstances, he added, "geography doesn't matter" (interview). And by making frequent visits Toronto and Boston venture capitalists are able to develop good deal referral networks. Similarly, Boston venture capitalists, " can [also] come up in the morning, have a meeting and go back at the end of the day. It's very close" (Mary McDonald, interview). Moreover, because "Ottawa is... quite small community you can see a lot of the key players in a day" and quickly get plugged in to local networks in a way which would not be possible in a bigger city such as Toronto (interview). Another (Ottawa-based) VC goes even further: "Ottawa is the world's biggest small town. There are three lawyers who see all the good deals, two accountants and one banker. If I can stay in contact with these six people I will see all the deals" (interview). 

Second, the key to finding deals is effective networking rather than merely having a local presence. Several Toronto and US based venture capitalists have local partner relationships in Ottawa: one Toronto venture capitalist believed that this enabled his firm “to get a sniff of most deals” (interview). Third, the emergence of specialist funds which focus on narrowly focused technologies and search for investment investment opportunities in several discrete locations, often spanning more than one continent, has broken the parochial nature of venture capital investing. Fourth, entrepreneurs are looking further afield for money rather than restricting their search to local venture capitalists. The more savvy entrepreneurs recognise that they should seek money from those venture capitalists that can add the most value. In the case of Ottawa, many of its high tech entrepreneurs see US venture capitalists as providing 'smarter' money than their Canadian counterparts, in particular their greater range of contacts which will help them to penetrate the US marketplace. There's also a view amongst Canadian entrepreneurs that raising money in the USA is a mark of excellence. Finally, the widespread syndication of deals, involving local and non-local investors, is another way in which geographical barriers are overcome, as Florida and Kenney (1988b) argued. However, the motivation for syndication is not to overcome geographical barriers per se but because of the need to bring together investors with complementary expertise. Thus, Canadian venture capitalists often bring in US investors because of their networks to customers, suppliers, human resources and other investors.

However, the effect of these trends which are eroding the importance of geographical proximity in venture capital investing is, paradoxically, to increase the importance of geography amongst Canadian funds without a presence in Ottawa. These funds have experienced greater competion for investment opportunities from both the large, specialist US funds and also Ottawa-based funds and larger angel investors. These funds have the problem that if they do not invest ahead of US funds they are unlikely to be offered a part of subsequent funding rounds. Because of their large size, US funds have no need to syndicate with a Canadian fund other than having a local presence. In addition, the high valuations that US venture capitalists give makes it difficult for Canadian investors to co-invest or participate in later rounds. Rick Cornwall of the BDC notes that “there is no way I want to get in at the valuations they are prepared to give” (interview). 

The response of Canadian funds is to invest at earlier and earlier stages. For example, John Keays, who manages the Royal Bank of Canada’s IT fund, commented that because “in many, many cases if you’re not in the first round you’re not in” he is “trying to move his fund downscale” (interview). Similarly, Rick Cornwall of the BDC says that “I want to get ahead of them” (interview). This requires improving their deal referral sources in order to identify emergent technology companies at an earlier stage. This, in turn, is likely to necessitate some form of local presence, such as a local office or a partnership relationship with a local player, such as a business angel, who become their eyes and ears on the street. Barry Gekiere of Ventures West observes that the more aggressive competitive environment has made their former fly-in approach less tenable and was the factor which led them to set up an Ottawa office. "You try to do it by plane, but …. it's difficult … You have to be part of the community" (interview). Kevin Goheen of Proximas, a seed fund, makes the same point: “the reality is that you’re not going to find the deals if you are not local” (interview).

The second element in the traditional explanation for the localised nature of venture capital investing is that proximity to investee companies is essential for monitoring and adding value. However, technology has weakened the need for face-to-face contact between venture capitalists and their investee businesses. McClearn (2000) notes that "as virtual private networks, video conferencing and other communication technologies evolve, the geographical distance between venture capitalists and their investments is becoming less important." But here again divergent trends are in evidence. Much of the value-added that US investors bring - notably contacts with customers and strategic partners - is not distant dependent. However, the hands on activities of early stage investors are much harder to undertake from a distance. Hence, the reorientation of Canadian funds to make investments at an earlier stage to get ahead of US investors reinforces their need to have a presence in Ottawa because such companies require greater investor support.

The final observation concerns policy for fostering technology clusters. This study of Ottawa emphasises the need for communities seeking to develop high technology clusters to get their priorities right. Creating local sources of venture capital available will not magically generate the conditions under which high technology entrepreneurship will flourish. What is required are a world class knowledge base and high quality engineers. As John Keays of Royal Bank Capital notes, "the need for venture capital drives the VCs." Thus, it is the potential to make substantial returns that will draw venture capitalists to a technology cluster. To quote Denzil Doyle, "build it [a technology cluster] and they [venture capitalists] will come" (OBJ, 2 October 2000).
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NOTES





� We are grateful to Andrew Waitman of Celtic House for this point.


� This is based on reported deals of $941 million and the involvement of local law firms in deals worth over $300 million which are likely to be completed by the end of the year (OBJ, 19 December 2001).


� The founders of Eagle Ventures are also on the board of Venture Coaches (NP 15 May 2001).


� It should be noted that it is very cheap for US venture capital funds to invest in Canadian companies on account of the Canadian dollar-US dollar exchange rate, the availability of R&D tax credits and the lower salary and employee benefit costs.


� For example, the Purple Angel Group is an angel syndicate of current and retired senior executives from Nortel Networks.


� Roberts has recently created two funds, SeedCapital.ca, which has raised finance from sophisticated private investors (minimum subscription of $150,000) and Mezzanine Funding Inc, a projected $3m fund, to invest in companies that have had to delay or restructure their IPO because of the contraction of IPO markets..


� In March 2001 PMC-Sierra closed down the Extreme Packet operation on Ottawa with the loss of 55jobs because demand from Cisco and Nortel, its main customers, dried up (OBJ, 4 May 2001).


� This will depend on how broad based is the focus: for example, an investor who has a focus on IT is more likely to find local investment opportunities than one which is focused on biotech.


� In addition, institutional investors in Canadian venture capital funds will not want these funds to invest in the US because they are likely to have exposure to the USA through other forms of investments.  


� Bill Sinclair, a co-founder of JDS-Uniphase, one of Ottawa's major technology companies, is on the board of Venture Coaches.
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