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Introduction

The Six Countries Conference on Disruptive Technologies brought together an internationally diverse group of speakers and participants to engage in dialogue about Canada’s innovation challenges and the role of disruptive technology on SMEs. The two-day conference offered several highlights, featuring five sessions examining disruptive technologies and Canadian innovation in several contexts, including: policy, business, and research. The following conference report offers a brief review of each session and an assessment of the two-day conference’s overall message. Each session review provides presentation highlights, observations, and relevant recommendations. The report concludes with a general assessment of the entire conference.   

DAY ONE

Session 1

What makes Disruptive Technologies "disruptive", and why are they important to government policy makers, academics and business leaders?

Professor Yves Doz, The Timken Chaired Professor of Global Technology and Innovation at INSEAD (France)

Prof. Doz provided an overview of disruptive technologies and illustrations of the impacts disruptive technologies can have both for companies introducing the technology, and the companies that are affected by the technology. The speaker introduced the concept of social “ technologies” (low cost airlines), where change does not come from technology or science.

Incumbents often react as victims of disruptive technologies mainly: 1/because they are embedded in their network of suppliers, customers and partners and 2/because of their organizational logic that turns successful strategies into “mindless” recipes. Incumbents that respond successfully to disruptive technology do so through prospecting global knowledge from various locations; melding it and deploying it back. For challengers, disruptive technologies open a window of opportunity. They usually originate and spread below the radar of the incumbents, and create vast, new ”low-end’” markets  (e.g. Unilever in Brazil) 

Disruptive technologies should matter to governments because they can:

· Open or close opportunities for local industries – render some obsolete, create new ones

· Geographically displace knowledge bases of given industries, markets – example Motorola and the “fashion” cell phone

· May call for new knowledge networks and thus create new knowledge “hubs”

The first session was a great start to the conference. Prof. Doz set the tone for an interesting and stimulating day. His examples of disruptive technology were very intriguing.

Key points from the session

Generally, SMEs are more successful in responding to disruptive technologies. 75% of large firms don’t respond successfully, while 25% respond successfully to the challenge. However, SMEs rely heavily on scientific competencies and technological knowledge from large companies.  Large companies tend to drive their innovative people away. This process forms an evolutionary co-existence between SMEs and large firms.
Session 2

Identifying the Science and Business Issues: the Case of Nanotechnology 

· How do firms and governments make sure they “catch the next wave?”

· How should we managed emerging technologies, and match skills, applications and markets?

· What are the business opportunities, and how can government support them?

Following Dr. Doz’s introduction to the important issues of disruptive technologies, session two looked at an example of a technology that could “disrupt” the global social landscape in the next ten years and beyond: nanotechnology. This session featured two speakers that discussed current and future concepts of nanotechnology’s potential business and policy implications. 

The fist speaker, Dan Wayner, Director General for the National Institute for Nanotechnology, presented an informative and concise presentation that briefly defined the technology and discussed potential business and government opportunities.

Presentation highlights:

· Nanoresearch (the scientific research and understanding of materials at the nanoscale) vs. Nanotechnology (the useful application of the knowledge generated from nanoresearch) 

· Research suggests that nanotechnology is the “next wave” of revolutionary technological change. 

· Nanotechnology represents convergent technology that needs multi-discipline teams fully explore its complexity. 

· Observations of the nanotechnology industry, particularly regarding SMEs and startups:

· A tendency exists to take technology out of the labs too soon, before the major research problems are solve

· There are products without markets, and markets without products

· Incomplete understanding of the value chain
· Global presence is vital. “We have to remember that being the best in Canada at something is not enough…you really need to think about the world.”

· Managing risk: suggestions/observations on potential policy action:
· Establish technology clusters: regional clusters of competing and collaborating firms, associated with the university and government research facilities to share the risk and rewards

· Funding: need long-term funding of research in universities and government labs; need additional incentives to SMEs (contracts vs. grants)

· Outreach/education: need to close the gap between science and business/investors

· Nano Environmential, Ethical, Economic, Legal, Social Implications: Public engagement is essential. Rejection can derail a technology (i.e. GM foods). 

Action being taken: The University of Alberta is building an NRC institute on campus to house NRC programs, industry, university research, shared nanotechnology facility. 

The session’s second speaker, Dr. Geordie Rose of D Wave Systems, discussed the relationship between nanotechnology and quantum computing, predicting that quantum computing will inevitably become an important part of human history. 

The Quantum Computing Difference 

Three Strategies of Innovation:


1. Trial and error, using human brain-power and intuition

2. Virtual design using computers programmed to stimulate the proposed design and calculate the value of the property. 

The differentiator in the first two strategies is the quality of the scientists. 

3. The third strategy: virtual design with quantum computing, programmed to simulate the design and value of the property. Quantum computers are only good at one thing: mimicking the behaviour of other quantum things. Therefore, quantum computers have a competitive advantage with the creation of things. 

Policy implications

· Highly restricted access to a small number of fields

· Quantum computing is mimicking the early development of the computer

· Nanotechnoogy will ultimately track the development of quantum computers

· Important new technologies don’t change geopolitics slightly, but fundamentally. 

Key points from the session

Dr. Waynar’s presentation appeared to be well received and stimulated several responses and questions from a variety of viewpoints related to policy, research, social aspects, and business. The main concept of nanotechnology was mapped out for the audience, and Dr. Waynar provided a critical look at the different issues and risks associated with Canada catching the “wave” of nanotechnology.

Dr. Rose’s presentation emphasized that a growing body of research and researchers believe that quantum computing is inevitable. As a country, Canada needs to ride the “wave” of nanotechnology and quantum computing to assist SMEs and research institutes deal timely and innovatively with the financial, technological, and policy implications of this technology. 
Session 3


SMEs and Disruptive Technologies: Let 1000 New Flowers Bloom?
· Why are SMEs critical to the development of disruptive technologies?

· How could government support SMEs that are creating or adopting disruptive technologies? (How should that support differ from the support they give other SMEs? 


Canada’s innovation initiative

Lois Stevenson, Wilford White Fellow, International Council for Small Business

Lois Stevenson presented current Canadian initiatives towards a more innovative economy. 3 key innovation challenges were identified:

· The knowledge performance challenge - need to increase R&D investment by the private sector, the government and the universities

· The skills challenge – ensure adequate supply of skilled workers

· The innovation environment challenge – improve incentives for innovation

As a result, in February 2002, the Innovation Strategy Papers were released, setting directions to 2010. Through a large-scale public engagement process the Canadian government sought to align government action with industry advice and to mobilize Canadians to make commitments to the Innovation Strategy.

Key areas of priority

· Improve R&D and commercialization

· Enhance the innovation environment

· Strengthen learning outcomes

· Build inclusive and skilled workforce

· Strengthening communities

In a National Summit in November 2002, 18 specific priority recommendations were developed by over 520 business, industry, labour and community leaders, government officials, educators, etc. 

Lois Stevenson is very knowledgeable and obviously deeply involved with this initiative.  However, due to the short amount of time available, the presentation was not very focused and was at times difficult to follow.

The UK evidence
Professor Alan Hughes, Judge Institute of Management and the Centre for Business Research, University of Cambridge
Prof. Hughes focused on: 1/ ways of discriminating between small and medium-sized enterprises that are involved in innovation and comparison with other business, and 2/Policy evaluation  - there is tremendous interest in the way in which high technology activity could be promoted and how the government can effectively use the resources to do that.

Innovating vs. Conventional SMEs

The results shown were from data from the CBR surveys – biennial surveys involving between 2,000 and 2,500 companies. The sample contains mostly manufacturing, independent firms, with less than 500 employees. It is important to distinguish between high-technology firms and high-technology industries. High-technology firms can exist in any industry. Innovating firms:

1/ Consider themselves as having relatively few competitors, and greater overseas competition

2/ Rely on few large customers

3/Are more likely to collaborate in order to expand their product range

4/Are much more innovative in terms of their products and processes

5/ Pointed as biggest constraints limited financing for expansion and limited marketing and management skills (this last constraint resonates with the Skills Innovations Challenge, identified by Lois Stevenson)

6/Did not consider getting access to technology a major issue

Measuring the success of government policy 

SMART is a government financial award scheme that was established in 1980s. It is available to firms, which are concerned in getting from prototype towards commercialization opportunities, and operate in a major area of deficiency in small-business finance. The rationale for the SMART schemes is that SMEs invest too little in innovative technology.  There is a market failure because the costs for the financial markets of carrying out due diligence is simply too high in relation to the sums of money that can be offered.  The SMART scheme meets this market failure.  And as a result, over 250 million pounds have been given to over 5,000 firms in grants. The impact of the SMART scheme has been evaluated by comparing SMART winners vs. SMART losers. Overall the winners grew faster than the losers. The scheme produced few, but outstanding successes. The top 5 per cent growers of all award winners accounted for 50 per cent of the growth generated by the award as a whole, and the 20 per cent of growers accounted for 80 per cent.

Key points from the session and the discussion     

Evolution of management structure in line with company expansion is key for sustained growth in high-tech companies. Marketing overseas is a threshold stop for many firms. Government can assist at that time by providing effective overseas support structure.

The social contract between angel investors and the industry is broken. As a result companies have difficulties accessing capital in Canada. This contradicts directly to the suggestion (coming from the Canadian Innovation initiative) that angel investors can be the source of much-needed early-stage capital. 

R& D measures are inadequate - they focus on input rather than outcome.  They are widely used, however, because they are easily measurable. 

Session 4

Making our Support Real: The Role of Government Research Institutes

· What role should government research institutes play in the identification and commercialization of disruptive technologies? 

· How should these institutes partner with universities, businesses and other government agencies to commercialize their disruptive technologies? 

· How do differences in national, regional and local systems of innovation change the role and activities of public research organizations in commercializing disruptive technologies? 


The Case of Asia 

Professor Otto C.C. Linn, Vice-President for Research and Development, HKUST: former President of Industrial Technology Research Institute, Taiwan

Prof. Linn talked about the role of the government for the economic growth in Taiwan in the 1980s and 1990s.  One of the most difficult things, regarding technology is successfully transforming research into a viable product, and ultimately wealth. The link between basic research, industrial technology and manufacturing is complex. It depends on the presence of external factors such as:  national vision, strategy, policy commitment, R&D funding, taxation & banking, legal system, regional planning, fiscal infrastructure, basic science, education and skilled workforce, entrepreneurship, venture capital, social support and project management.

That’s where the role of the government comes into play. National institutions (such as ITRI in Taiwan) need to bridge the gap in the commercialization process - between the scientific research players (universities) and the business players (industries).  This interaction of universities, industries and national institutions forms the National Innovations System.

Prof. Linn raised an interesting point about innovation in existing industries  (the bicycle industry). His view ties directly to the ideas of Prof. Alan Hugh of high-tech companies vs. high-tech industries.

Implications and challenges for government/ national institutions

· Clear positioning and responsibilities 

· Commitment to the mission from all stakeholders

· Keeping government as the largest but a minor partner

· Leveraging on universities

· Management of a balanced project portfolio

Prof. Linn is a very interesting and energetic speaker with a lot of interesting ideas. It was unfortunate that there were not enough time for a more detailed presentation and follow-up questions.

The Canadian example

Richard J. F. Normadin, Vice- President Research, Physical Sciences and Engineering at the National Research Council of Canada 

Mr. Normadin presented an older successful commercialization effort in Canada  - the establishment of the Solid State Optoelectronics Consortium (SSOC) in the 1980s. He looked into:

· The role the government in identification of disruptive technology and commercialization, and the local versus the national aspects of this

· The roles of industry versus the university and the approach and mechanisms to foster growth with partnership. 

In conclusion Richard showed how things have changed due to this effort, as well as the challenges and the adjustments that had to be done while learning those lessons.

The roles of the various members (business, universities and government labs and research centres) in SSOC were discussed from the beginning so they would not overlap.  It was important to resolve in advance any possible future issues with Intellectual Property.  It took two years initial talks and discussions to achieve this.

Conclusions on the role of the government in innovation

· It has to be industry driven

· Must offer value
· Bureaucratic overhead should be limited

· Real problems rather than political reasons should be identified

· When successful will create lasting independencies

Key points from the session

Government involvement is important at the pre-competitive stages of the commercialization process. As it gets closer to a real product, technology transfer mechanisms come to effect. Innovation continues on a one-to-one basis.

The last session was interesting in providing an example of successful government initiatives in disruptive technologies. It rounded-off the conference nicely and basically showed that: “ Yes, the innovation process for disruptive technologies can be managed successfully”. The government can play an important role as a facilitator and mediator between the players from the opposite spectrums of the innovation process – industry and universities.

DAY TWO

Opening speech: Canada: An Innovative Society


Martha C. Piper, President and Vice-Chancellor, University of British Columbia

Martha Piper discussed how universities, and government initiatives will help turn Canada from being known for its beauty and natural resources, for its “brains and innovation.”

Key message: the west coast high-tech corridor does NOT end at the 49th parallel. Canada is in the game, and Vancouver is becoming a player. A key driver of this is UBC and university support in research and innovation across British Columbia and Canada.

What’s happening in Canada that’s making the country a player in the “knowledge society?”

The Canadian federal government has been behind a  “quiet revolution” that has been building since 1997. 

The Quiet Revolution: successive federal budgets have invested heavily in the innovation agenda and the attraction and retention of talent. Notable examples:

· National Centres of Excellence Programmes (NCEs)

· Increased funding to all three federal research councils (NSERC, SSHRC, CIHR)

· Establishment of Genome Canada 

· Establishment of the Millennium Scholarship program and 4,000 new graduate scholarships

· Over the past six years, over 11 Billion dollars has been invested in universities across the country

· Establishment of 2000 Canadian Research Chairs across university at a cost of $300 million/year

· Government has invested heavily in building research infrastructures in universities

UBC, as one of Canada’s largest universities has played a significant role in contributing to the country’s innovation strategy and will continue to do so. Several research institutions for several disciplines are being built; the university attracts over 350 million dollars of research investment annually, and has been the source of 109 spin-off companies in British Columbia.  

Key points of the session

Look North. Canada will become an innovative contributor to the global economy, and universities in particular will play a key role with boosting the economy. 

Session 5

Government-SME Partnerships in the Development of New Technologies
How do we improve government-SME partnerships to commercialize disruptive technologies? The Case of the Small Business Innovation Research (SBIR) and Advanced Technology Program (ATP)


Charles W. Wessner, Director, Technology and Innovation, The Academies – Study Director for the Government Industry Partnership for Development of New Technologies (US)

A General Look at the Trends and Anomalies in the US Innovation System

· R&D funding is increasing but federal funding is decreasing and many larger industrial labs are smaller or gone

· 9/11 stimulated the creation of US Homeland Security, with an R&D budget of one billion dollars in 2004 and a large increase in funding to bio-terror R&D. 

· Most funding for early-stage firms comes from “angel” investors and the federal government, NOT venture capitalists (VCs). In addition, early stage funding gaps exist: small firms have many difficult hurdles to face.

· VC funding is NOT focused on early-stage firms. VC goals are often incompatible with the smaller firms. VC firms focus on later-stage technology development, want an early exit, and have an “average deal” size of eight million dollars, more than what’s needed by small firms. 

· US Policymakers are ambivalent about government support of industry R&D. Ideology often overstates efficiency of the market. 

· US policies for Innovation-led growth are based on providing incentives for invention, high risk business, low regulatory barriers for entry, a diverse capital market, and labour flexibility

Specific Programs of US Innovation 

Small Business Innovation Research Program (SBIR)

· Currently a 1.6 Billion dollar program annually (created in 1982, renewed 1992 and 2001)

Business funding goes through three phases:

· Phase one: up to 100K provided, six months to complete. Highly competitive: 12-14% of applicants receive funding

· Phase two: up to 750K provided, two years to complete. 40% of phase one companies reach this level

· Phase three: the commercialization phase. No additional funding given (to encourage product development)

SBIR Contributions:

· Development of new ideas, methods and technology

· Capitalization on R&D investment in the US

· Addresses gaps in early-stage funding for promising technologies

· Certification effect: government endorsement of technology

· Bridge for small companies and agencies; universities and marketplace

· Encourages local and regional growth 

The Advanced Technology Program (ATP)

Characteristics:

· Funds high-risk, high payoff technologies. Proposals are industry initiated (bottom-up)

· Highly competitive: applicants must demonstrate they need money

· Cost sharing: firm has to put up half the money as a reality check

· Partnering encouraged –assessment program well developed and conducted throughout

· Real-time project monitoring: ATP stops projects that are failing: stop, drop, recommit funds

· Small corporations (63%) make up the majority of ATP awards.

The SBIR and ATP play valuable, though limited roles in the US innovation system. Assessments have found that the programs work, but need more stable funding and increased cooperation with universities.

Concluding Conference Thoughts and Suggestions

During the conference’s introductory address, Paul Zeeuwts, chairman of the six countries program articulated three important dimensions of the organization’s conferences: to be critical and self-questioning about issues raised, to mix different kinds of people and different kind of organizations, and to be informal 

Overall, six countries was repeatedly successful in meeting these objectives. Conference participants featured a wide array of multiple disciplines from the academics, sciences, public and private sectors. In particular, the question and answer periods following each session reflected this mix of differing viewpoints. The majority of speakers provide balanced presentations, discussing the benefits and disadvantages of issues and challenges faced by Canada. 

Notable overall conference accomplishments:

· The conference program was organized and executed in a manner that gave participants a baseline of knowledge and terminology before discussing more concrete elements of disruptive technologies and related issues. This offered a more “even playing field” and likely contributed to the lively discussion periods

· Disruptive technologies were examined from several angles, demonstrating the message of several presentations, which called for multi-disciplinary collaboration to deal with the complexity associated with disruptive technology

· The networking breaks, lunch and dinner functions provided adequate time and a supportive environment to support informal discussion and ideas among conference participants

· Several conference participants informally commented on the impressive knowledge, calibre, and preparation of all the invited speakers.

General conference feedback:

· The presentations provided much information and fodder. However, question/discussion periods were often limited in time. Having more time for discussion between the presenters and audience could have initiated a more active dialogue during the sessions. 

· To facilitate additional dialogue, possible strategies include:

· Using round tables or setting up the room in a format more amenable to group discussion

· Substituting one presentation session with a roundtable/panel discussion format

· To combat future technology issues, put all the presentations on one laptop that has been tested. 
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