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It is a privilege to submit this report to the Finance Committee.  CFI was established in 1997 and made its first awards in 1998.  In establishing CFI, the government funded it with an initial $800M to support research infrastructure at not-for-profit, non-government, research-performing institutions.  It also contemplated the foundation being wound up in 2002.  Since that time, further decisions have been made that extended the projected lifetime to 2010 and provided a total of $3.15B.  The federal government is to be congratulated for making these decisions in support of a serious need as Canada embraces the knowledge economy.

When the CFI was established, it was established with legislation that made it a non-government organization.  The funding agreement establishes the purposes of the funding provided, but explicitly excludes any possible influence on subsequent decisions by government whether bureaucratic or political.  Government is also to be congratulated for this decision, since it allows decisions to be made only on the basis of expert advice in the context of explicit criteria.  These criteria incorporate excellence.

The recent announcement that by 2010, Canada plans to be among the top five OECD nations in the GERD/GDP ratio has been widely heralded and again government is to be congratulated for setting this stretch target.  CFI is one of the tools needed to help Canada reach the target.  It is a necessary one.  We appreciate the confidence shown in the activities of the CFI.

As one looks ahead to reaching the top five in the OECD countries in GERD/GDP, there is considerable room for optimism.  With the massive retirements now taking place among the professoriate, a new generation of researchers is being recruited to Canada.  This is helped in major ways by CFI and the CRC’s.  But we urge the Finance Committee to be sure that this new generation is given the ability to perform at their maximum potential.  In addition to facilities (CFI) and chairs (CRC), the institutions must have help with the indirect costs of research and the researchers must have access to the needed funds from the granting agencies including support for graduate students and post doctoral fellows.  The ACST proposal for indirect costs based on a larger percentage for smaller universities than for larger ones, is an excellent approach to ensure that the research environment can be sustained at both large and small institutions, within the framework of expert review.  The full costs of research must be recognized.  Much has been done and Canada has turned the corner as a place to carry out research.  Increasingly, Canada is being branded as a country committed to an outstanding research environment as a necessary condition for an innovative economy.  Much needs to be done to be sure this new momentum can be maintained.  Canada, in part through the new international program of CFI, is establishing an increasing reputation as a place to do research of outstanding quality.  

This in turn is attracting and retaining the best researchers at Canada’s institutions.  This renewed activity is reinforcing commercialization activity.  All successful knowledge economy clusters are centred around universities that have the ability to provide outstanding opportunities for their researchers to perform at internationally competitive standards.  We have much to do to reach the OECD objective and we urge the Finance Committee to ensure that this national objective is met.

The design of this program allows one to state that CFI is spending today’s dollars for tomorrow’s needs, rather than spending tomorrow’s dollars for today’s needs.  This is a program that asks the institutions what their research needs are, rather than telling them.  In this way, the federal government has not only set up CFI as an arms-length agency, but CFI in turn has encouraged institutions to establish their own research plans and priorities.  The institutions then seek support from CFI and others to help them fulfill these stated objectives.

We might introduce this discussion by presenting a series of questions.

1. q)
Has the CFI helped the institutions to attract and retain outstanding researchers?

    a)
Yes, together with the Canada Research Chairs it has been clearly instrumental.

2. q)
Has the creation of the CFI changed the attitude of Canadian researchers and institutions by 
allowing them to feel they can be internationally competitive?

a)
Yes, Canadian researchers and institutions can conduct research at the best international levels.


3. q)

Has the CFI stimulated an increased focus on benefits to Canada and to Canadians?

a)
Yes, increasingly institutions and their researchers are focusing on these benefits and the commitment to commercialization, already strong, is increasing.

4. q)

Has the CFI strengthened interactions between institutions across Canada?

a)
There is no doubt that interinstitutional research has been strengthened.  This can be seen for example in the digital library project linking 64 universities through the broadband network.

5. q)

Has the CFI allowed researchers to conduct frontier research in many disciplines?

    a)

With the tools being made available, researchers can function at the research frontiers.

6. q)
Has the CFI helped to build an international reputation for Canada in the knowledge economy?

a)
Many countries are very aware that Canada is on the move and some are seeking to emulate this approach.

7. q)
Has the CFI benefited the different regions of Canada and has it helped the smaller universities and colleges?

    a)
Yes, quality projects from all parts of Canada have been supported. The smaller universities compete at the same level as they do in the granting council competitions.  The additional distribution of chairs to the smaller institutions will help them to increase their competitiveness.

8. q)
Have any jurisdictions had difficulty finding matching funds?

    a)
All projects to date have been able to find the needed matching funds.  In large measure, this is because the CFI responds to openly published plans and priorities of each institution.  CFI as a non-governmental agency helps them achieve their goals.  The institutions themselves then work with their provincial governments, the private sector and the voluntary sector to find funds to support their own plans and priorities.  In large measure, the institutions are successful because the process is based entirely on expert review and there is no involvement of the federal government in the process.  In other words, the credibility of the CFI processes and its independence from the federal government is the single most important reason for their success in raising matching funds.  The creation of the Atlantic Innovation Fund has and will assist the Atlantic universities to reinforce their ability to compete for CFI support.

9. q)
Has the CFI stimulated researchers to cross traditional discipline boundaries?

a)
Yes, many projects now make use of major research facilities and these often bring specialists from different fields together.

10.q)
Has CFI helped institutions become more focused in their approach to research and research priorities?

     a)
Yes, by requiring research plans and priorities and their need to find matching funds and ongoing research support, institutions have had to focus on well defined priorities.  This is true not only for the large institutions but also the smaller ones.

CFI has a number of programs including those for smaller universities and colleges (see Attachment 1).  The selection of projects is based on a rigorous, multistage expert review process using well defined and transparent criteria and processes (Attachment 2).  At this point, over 1400 projects across Canada have been selected by this process (see Attachment 3).  Many impacts are being reported both at large and small institutions (see Attachment 4) and in many different fields (see Attachment 5).  We report here on a few of these.

Is the CFI (together with the Canada Research Chairs) affecting Canada’s ability to attract outstanding people?  The following story from Professor Ian Brown at the University of Toronto, Scarborough campus, is eloquent testimony.

1.
“Last Fall I was very pleased to receive the news that I had received a $3.8 million award from CFI to establish a 'Center for Integrative Research on Stress and the Brain' at the University of Toronto at Scarborough (UTSC).  This was followed by the news that I was also awarded a Canada Research Chair Tier I in the 'Neurobiology of Stress'.  These developments will enable us to establish a world class research facility at UTSC to study the contemporary health challenge of how stress affects the mammalian nervous system.

While attending a number of recent scientific conferences, I have spent a great deal of time visiting exhibitor booths in my efforts to purchase appropriate infrastructure equipment for our new research Center.  A good example of this was the annual meeting of the Society for Neuroscience that was held last November in New Orleans.  This conference was attended by 25,000 neuroscientists from around the world of whom over 2,000 were from Canada.  All the principle scientific companies were there showing their latest equipment.  I noticed that at many of the display booths, all the Canadian sales and technical representatives had come down to New Orleans for the conference.  I ask why and I was told that it was because of CFI.  The word was out that Canada had become a major player on the world scene in expanding research opportunities, hence the main scientific companies had pulled down all their Canadian reps to the New Orleans conference so that they would be on hand to capture the interest of the Canadian conference attendees who were actual (or potential) CFI winners.  I asked why CFI was so important to these scientific companies and they replied the reason was the size of  potential sales but also a desire to have their companies and products associated with CFI projects.  Their impression is that Canadian science knows how to mount a quality operation and get the most bang for the buck having operated for years on starved budgets. It was most gratifying to see how much they want to be associated with CFI  projects.  They are offering special price reductions that are specific for CFI projects.

I noticed another interesting phenomenon. All of the major international scientific companies have branches in Canada. Bright young Canadians in these branch offices are frequently pulled out of Canada to head office.  At New Orleans, I observed examples of a reverse flow triggered by the CFI and CRC programs.  Namely, some of these Canadians are being sent back to Canada to head up local branches to position the company with added expertise to deal with infrastructure and faculty expansion at Canadian universities made possible by the CFI and CRC programs.

It is also gratifying to see how infrastructure expansion facilitated by CFI has permitted us to recruit high quality new faculty through the CRC program.  The award of the CFI infrastructure grant to establish our new 'Center for the Neurobiology of Stress' at UTSC has enabled us to recruit (as our CRC tier II nominee) an outstanding young Canadian who was a postdoctoral fellow at Stanford University.  We would not have been able to attract him had we not had the new CFI Center.”

2.
Proposals are received from institutions rather than individual researchers in support of their published research plans.  Each institution is required to submit an annual progress report documenting the impact on the institutions.  These reports have been uniformly enthusiastic.  A sample of comments are included in Attachment 6.

3.
New Opportunities - At this point CFI has funded 680 research facilities for newly recruited faculty members across Canada.  This has involved over 1000 newly recruited individuals.  The institutional progress reports are enthusiastic about this program, enhancing the ability to recruit new people and to provide them the tools so they can do their best work.  Attachment 7 includes excerpts from individual progress reports submitted by these researchers in November 2000.  The enthusiasm is evident.

4.
High Performance Computing - C3.ca Association is an association of 30 universities and colleges, one government agency and nine private sector members dedicated to the field of high performance computing, promoting shared usage through Canada’s broadband optical fiber network.  In their most recent annual report, they state that Canada now has at most two facilities for HPC in the listing of the top 500 in the world and these are near the bottom of the list.  But with the investments made by CFI and the institutions with other partners, this is changing rapidly.  They refer to many projects in this report for which CFI was the first funder.  These include for example:

i)
High Performance Computing Virtual Laboratory (Queen’s, RMC, Carleton, Ottawa)

ii)
Multimedia Advanced Computational Infrastructure (Alberta, Calgary, Lethbridge)

iii)
Minerva (Victoria)

iv)
Advanced Computational Research Laboratory (Memorial, UNB, Dalhousie, Moncton)

v)
SHARCnet (Western, McMaster, Guelph, Windsor, Wilfrid Laurier, Fanshawe, Sheridan)

These investments and many others are putting this remarkable computing capacity in the hands of users across Canada and will put several facilities well into the top 500.  And now C3.ca Association reports there will be increased focus on Grid developments.  Computing grids are geographically dispersed computers or computer clusters that share applications, data and computational resources.  The term grid comes from utility companies that use grid architecture in power distribution systems.

5.
Acoustic oceanography researchers at Memorial University of Newfoundland are adding an Acoustic Doppler Current Profiler (ADCP) to their tools - thanks to funding from the CFI.  The new ADCP is providing the University’s oceanography researchers with a better understanding of the gas exchange between the atmosphere and the ocean, which is necessary to predict changes in greenhouse gases - particularly carbon dioxide.

6.
Dalhousie University in Halifax, is at the very leading edge of chemistry research thanks to a $300,000 grant from the CFI which allowed the university to acquire an advanced laser and build the only facility of its kind in Atlantic Canada.  Dr. Frances Cozens is responsible for developing the new research lab that has attracted the attention of a Quebec-based company - Axis Photonique - which previously had to go to the U.S. to test its product.  But graduate, post-doctoral and other students are the real winners here.  The unique capabilities of the lab allow them to develop research possible in only a handful of institutions around the world.  Preparing Canada’s next generation of researchers, while also giving a boost to specialized industries, will ensure Dalhousie University’s leadership place on chemistry’s new frontier.

7.
Prince Edward Island’s economy depends on linkages among agriculture, fisheries, and tourism.  Researchers in the University of Prince Edward Island’s faculties of Veterinary Medicine and Science have established the Centre for Marine and Aquatic Resources (CMAR) to ensure the island’s aquaculture industry increases its global competitiveness.  With the help of high-tech microscopes, DNA sequencers, digital-imaging systems, and state-of-the art software - all financed with a grant from the CFI - scientists at the CMAR are investigating ways to conserve resources and combat fish pathogens.  They’re building a land-based model farm to better learn how to protect against pathogens and environmental factors that affect wild fisheries and commercial aquaculture.

8.
Corrosion in Canada’s nuclear reactors is a crucial environmental concern.  It’s also one of the factors that greatly affects the public’s perception of the safety of this energy source.  At the University of New Brunswick’s new Surface and Interfacial Testing Facility, researchers are developing techniques to reduce corrosion and oxidization in CANDU reactors and light-water reactors—techniques that would cut operating costs and improve safety conditions for workers operating the reactors.  As well, by improving the safety and efficiency of Canada’s reactors, operators like the province of Ontario could use them for energy generation to a greater extent than plants that operate on “dirtier” fossil fuels. 

9.
In the past few years, some species of migratory shorebirds have stopped coming to feed in the Bay of Fundy.  Changes to the ecosystem of the Bay and the Gulf of St. Lawrence are occurring - changes that researchers don’t yet understand.  But they fear the shorebirds and their habitats - the salt marshes and mudflats of the Bay and the Gulf - are at risk.   


Thanks to a CFI award, the new Coastal Wetlands Research Facility will enable researchers at Mount Allison University to explore the causes and document the extent of these changes to the ecosystem.  They will also explore the implications for the region’s fisheries, agriculture, and tourism industries.  The facility will increase the university’s ability to attract graduates in the environmental sciences, and train world-class innovators in environmental research and management.

10.
Dr. Masoud Farzaneh, a researcher in the Department of Applied Sciences at the Université du Québec à Chicoutimi, has received an $875,000 award to develop a unique facility to study the impact of atmospheric icing on structures and hydro lines.  The funds will be used to acquire a vertical refrigerated tunnel with a sliding roof, a refrigerated tunnel with an open section, a 600,000-volt impulse generator, and a 200 or 250 KV test transformer.  The disruptive effects of atmospheric icing, resulting from freezing rain, drizzle, passing clouds, or condensation can cause slowdowns or temporary paralysis of transmission networks and communication systems—or their interruption in the event of more major breakage.  The acquisition of advance equipment, combined with the expertise developed at the university over the past 25 years, will strengthen Canada’s international leadership in the area of atmospheric icing of structures and hydro lines.

11.
The National Capital Institute of Telecommunications in Ottawa is bringing together two universities - the University of Ottawa and Carleton University - two government laboratories - the National Research Council and the Communications Research Centre (supporting their own participation in the university led project)- as well as several world-class industrial partners to advance research in telecommunications and broadband networks.  Thanks to a $5.3M investment by the CFI, this unique research consortium has already completed the development of state-of-the-art optical communications network that gives researchers the ability to collaborate almost instantaneously with one another.  Technology transfer agreements are also in place, which enable industry partners to commercialize Canadian new technologies and inventions worldwide.  Since its launch in the Spring of 2000, the NCIT has hosted over 40 post-doctoral and graduate students who are actively sought by industry for their expertise and the quality of their research training.

12.
Kick-started by a CFI investment, the Region of Waterloo and area municipalities have joined forces to build a $10-million Fire Research and Fire Training Complex on a landfill site in Waterloo.  The Region is donating $1 million worth of services, including road access, water supply, and treatment.  The CFI contribution will enable the construction of a structural fire research building, where firefighters and researchers can use computer modeling, and repeatedly recreate conditions to study fire behaviour, suppression agents, detection systems, firefighting strategies, and firefighter safety.

13.
Researchers at the University of Winnipeg’s chemistry, geography, and history departments are working together in a multidisciplinary project to help conserve Canada’s artistic heritage. With support from a CFI grant, they are creating a unique facility - the Centre for Scientific and Curatorial Analysis of Painting Elements (C-SCAPE) - to analyze historical artwork.  The researchers are using spectrophotometers - instruments that determine the intensity of wavelengths in a spectrum of light, and help them date, identify, restore, attribute, and authenticate paintings.  As part of the research, the University of Winnipeg is also working closely with the Winnipeg Art Gallery and the National Research Council’s Institute for Biodiagnostics.


The state-of-the-art equipment, some of it portable, allows on-site and off-site analysis of art works. The research may also have applications in the medical-imaging community, and across a wide range of disciplines including:  materials analysis, remote sensing, environmental monitoring, biodiagnostics, biomechanics, and law enforcement.  For example, the portability of some of this equipment will allow researchers to travel to remote locations to conduct environmental monitoring and to analyze optical, remote-sensing data.

14.
Canada has the largest proven reserve of heavy oil and tar sands in the world.  Accessing that oil in an environmentally sustainable way is increasingly important, given the impact of production on global warming, and rising oil prices that are imposing pressure for an increased supply.  At the University of Regina, researchers are seeking novel ways to recover oil with minimal impact on the environment.  In partnership with the Petroleum Technology Research Center, the CFI is providing funding for equipment and a new research facility known as the Sustainable Heavy Oil Research Facility (SHORF).  The facility will enable researchers to develop breakthrough technologies in heavy oil recovery and allow them to pursue economic success without compromising the environment.  Interdisciplinary projects will emphasize the use of “green” technologies, accompanied by environmental impact studies.
15.
The exact workings of the human brain’s intricate machinery remain a mystery -even to neurologists who specialize in brain function.  As the Canadian population ages, diseases that affect brain function, such as Alzheimer’s, frontal lobe degeneration, and Parkinson’s, are increasingly robbing families of their loved ones long before their time.  At the University of Lethbridge, researchers are concentrating on improving techniques to induce brain cells, damaged by these diseases or by injuries, to repair themselves.  They are also analyzing critical brain functions, including learning, cognition, and language.

These examples (and the 1400 others that have been supported) show how CFI is steadily helping to build Canada’s research capacity at the highest of international standards.  They show how we are attracting and retaining outstanding people and they show how partnerships are being established across institutional, discipline and jurisdictional boundaries.  The CFI is one of the key contributors to Canada’s innovation agenda.

The impact of CFI has been quite remarkable and has allowed institutions to seek other partners in pursuit of their objectives.  It has encouraged them to focus their thinking on how they are delivering benefits to Canadians.  It has caused them to reflect on commercialization.  Commercialization activities are not uniformly developed at institutions across Canada, but the productivity of commercialization activity is very similar to that of the U.S.  This information is summarized in Attachment 8 based on a common set of performance indicators.  Interestingly, the University of Sherbrooke produces more licensing income per research dollar than any university in Canada or the U.S.  Attention needs to be focused on growth and expansion opportunities of these Canadian enterprises when compared to comparable U.S. enterprises.

There is frequent discussion about the accountability of the CFI.  The CFI has a very wide range of accountabilities that are documented in Attachment 9.  CFI itself is accountable to parliament and the government through legislation, the funding agreement, tabling of annual reports and public release of arms-length evaluation.  These include a framework for accountability by the research performing institutions since they are the ones that conduct the research and can show the value for money that is triggered by the CFI.

And finally, given the importance of research in the knowledge economy, it is time to create a National Science Organization.  This plan developed under the leadership of Minister Normand, is to create in Canada a body similar to the National Research Council of the National Academies in the United States to provide independent assessments of research opportunities in Canada.
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Attachment 1 - Programs
The CFI has a number of programs as identified in table 1-1.  We have awarded $920.9M to 1418 projects to date.  With the new money received and the extension of the mandate to 2010, it is projected that the total CFI investment could eventually be as large as $4.2B.

CFI manages its processes differently than more traditional granting processes. CFI responds only to proposals submitted by not-for-profit, non-government, research-performing institutions.  Proposals submitted must conform to the published institutional research plan and they are then assessed by a multistage expert review process.  The key criteria for success in CFI competitions is excellence - either in reinforcing excellence or where the CFI investment is adequate, to achieve excellence.  To date, the CFI has used thousands of reviewers from across Canada and around the world in the various stages of the expert review process.  Assessments of the CFI assessment processes are uniformly congratulatory.  They are seen to be processes of total credibility, free of political or any other bias and thus based on true arms-length evaluation.  The federal government is to be congratulated for creating the CFI and for setting it up in such a way that there is no (and perceived to be no) government intervention.

The integrity of this process has been central to the success of CFI.  CFI supports the institutions in achieving their own plans and priorities.  CFI has a process that is widely understood to be based only on expert review.  As a result, the institutions have been extremely effective at bringing their matching partners to the table.  The fact that there is no federal intervention and no CFI intervention with the provinces has enabled the institutions to seek provincial, voluntary and private sector partners to match.  This delicate balance based on a devolved federal role and a further devolved CFI role to the institutions, as contemplated in the funding agreement, has been the single most important element in CFI’s success, allowing the institutions to bring their other funding partners to the table in meeting their own plans and priorities.

Table 1-1

A.
CFI programs to June 30, 2001










    $

Number

· New Opportunities





111.3M
  680

(to provide facilities for newly recruited researchers)

(over 1000 individuals)

(target allocation assigned to larger institution)

· Canada Research Chairs





 30.1M

  203

(to provide facilities to chair holders)

· Small Universities






 35.2M

  118

(envelopes available to each institution)

· Colleges







 15.9M

    40

(dollar limit applied to each application)

· Innovation Fund






728.4M
  377
920.9M
1418

B.
CFI programs post June 30, 2001

· New Opportunities





extended to 2005

(smaller institutions now eligible for a target allocation)

· Innovation Fund






competition now underway

- future competitions every 18 months



for $350M

- colleges and small universities are now included

494 proposals received 

  as a component of this fund but with special panels

requesting $1.34B

  and no target or dollar limit

· Canada Research Chairs





will continue until allocations

have been committed by 2005

· Operating Funds - new for 2001




$400M available to contribute

to operating costs

· International Funds - new for 2001

- International Joint Venture




100M

- International Access





100M

72 letters of intent received requesting $1B.  

Preliminary screening underway allowing Canadian institutions to partner with the best international groups.

C.
CFI programs 2006-2010



to be decided

Attachment 2 - Assessment Criteria  (from the CFI web site)

The CFI evaluates all proposals using the following three criteria that reflect its mandate:  

A.
Quality of research and need for infrastructure

· Quality, significance, originality and innovative potential of the research.   

· Research contribution and/or potential of the principal investigators.           

· Effectiveness and efficiency of the proposed infrastructure, in view of the research activity planned.

· Effective management, operation and maintenance of the infrastructure on an ongoing basis.

B.
Contribution to strengthening the capacity for innovation
· Importance of the infrastructure to the institutional capacity for innovation.  

· Contribution to building the regional or national capacity for innovation.      

· Contribution to attracting and retaining highly qualified personnel.                

· Contribution to training highly qualified personnel.                                        

· Support for linkages among disciplines, institutions, sectors.                           

C.     The potential benefits of the research to Canada

· Contributions to job creation and economic growth. 

· Improvement of society, the quality of life, health and the environment through innovation.

A proposal must satisfy all three criteria to a degree appropriate to the size and complexity of the infrastructure project in order to be funded.

Assessment Process

Assessing applications

The CFI intends to assess all applications without imposing an undue workload on an already overworked research community.  As a result, the review varies with the size of the requested investment and the complexity of the proposal. 

All committee members read all proposals before each committee meeting. Committee members are then assigned a number of proposals for in-depth review.  Two or three committee members (with at least one member within, and one outside the general area of the application) review a proposal in detail.  Committee members and expert reviewers assess each proposal using the ProGrid™ decision-assist tool, which is a combined application/evaluation decision-assist tool that helps:

· to assess the project against each of the CFI criteria in a structured way;

· applicants to decide whether the project should be pursued further; 

· institutions to screen projects against their plans and priorities; and

· the CFI’s reviewers and committees to structure their assessment.

How is ProGrid™ used?

The application of the ProGrid™ methodology requires applicants to identify the strengths and possible weaknesses of their proposals against six factors derived from the CFI’s assessment criteria.

For each factor, the applicant selects the one statement that best reflects the proposal.  A successful proposal must meet each of the three criteria.  The relative importance of the criteria will vary with the complexity and nature of the project.  

ProGrid™ helps reviewers and committees to assess proposals in a structured way.  It does not override the collective wisdom of experts.  It actually helps to identify those aspects of a proposal that may require more extensive committee discussion.

Experience with the methodology has shown that the structured self-assessment process results in better proposals and a more consistent process for all applications.

How do committees make recommendations?

Committee members provide staff with their choice of statements before the meeting.  Members will also compile and integrate the evaluations from other sources, where available.

The sources of expert advice may include:

· external reviewers who will be asked to provide their individual expert opinion,  including the suitability, budget, and management of the proposed infrastructure;

· expert committees that will meet to review a number of infrastructure projects of a particular nature such as genomics and campus networks; and

· expert committees that will meet to review related groups of proposals and that may have a face-to-face meeting or conference calls with proponents, especially those with a total project cost over $10 million.  

Experts consulted will include (as appropriate):

· researchers from various sectors;

· university and business administrators;

· research procurement officers; and

· potential users of the research results.

At committee meetings:

· all proposals are considered;

· significant discrepancies between reviewers assessments are discussed; and

· questions or concerns about the expert reviews and reports are also discussed. 

For each proposal, a consensus is reached on whether or not the project meets the CFI criteria and the extent that funding is warranted. 

As part of its recommendations the committee will:  

· indicate any conditions of funding, i.e. in the case of partial funding, will indicate which part(s) of the project are not recommended for funding; 

· provide comments on all projects. 

The CFI management reviews the committee advice and makes recommendations to the CFI Board of Directors for a final decision.

Governing Principles for Assessment Committees

All Multidisciplinary Assessment Committees (MAC) are composed of members with broad expertise in research, research management, and the use of research results. 

The membership of the committees is available on the CFI's Web site

at: www.innovation.ca.

What does the CFI consider when it selects MAC members?

Quality and experience are the CFI's prime considerations when it selects committee members.  In addition, the CFI strives to achieve a reasonable balance in terms of language, gender, region, sector of the economy, discipline, and type of institution. 

What standards and guidelines do committee members have to follow?

Committee members are expected to maintain the highest standards of ethics in fulfilling their role.  They are appointed as individuals.  They are not advocates or representatives of their discipline, or delegates of any organization. 

The CFI has adopted a Statement on Ethics that all committee members must adhere to.  Members must also sign a Confidentiality and Non-disclosure Declaration in which they agree not to discuss their deliberations. 

Contacting committee members

The CFI expects that members of the research community will not contact committee members to get information on committee deliberations.

Committee members are instructed not to enter into discussions of any kind - related to the review process or specific projects - with other members of the research community. 

Members will not receive additional information or representations relating to projects except when the CFI provides them directly.  Members must refer all inquiries, or other material directed to them personally, to CFI staff for response. 

Committee terms of reference

Within the overall framework and budget that the CFI provides, the MACs will recommend to CFI management a certain group of projects - the ones that will represent the most effective investment in infrastructure in Canada in a competition. 

Canada Foundation for Innovation

ASSESSMENT CRITERIA


A

Quality of research and need for the infrastructure
B

Contribution to strengthening the capacity for innovation
C

Potential benefits of the research to Canada

1
The research
Need for the infrastructure
Potential benefits of the 

research to Canada

2
The researchers
Training, through research, of highly qualified personnel


3

Research collaborations and partnerships


A1 ( The Research  -  The proposed infrastructure will be used for research that has the

         potential to:

(a)  produce a modest but useful advance;

(b)  meet national standards, or be the best in an underdeveloped field, AND contains some 

       innovative aspects;

(c)  meet international standards AND be innovative; 

(d)  be exceptional by international standards, have a major impact AND be highly innovative.

A2 – The Researchers  -  The researchers who will be the main users of the infrastructure:

(a)  have established solid reputations among their colleagues; and/or are promising new 

researchers;

(b) are widely recognized in their field; and/or are emerging new researchers with a growing record of accomplishments;

(c) are recognized as leaders in their field; and/or are excellent new researchers who have demonstrated particular research leadership and creativity;

(d)  are recognized as pioneers in their field of investigation with achievements regarded as 

      breakthroughs in the field.

B1 – Need for the infrastructure  -  The proposed infrastructure:

(a) is appropriate for the proposed research;

(b) is essential for the proposed research and is a useful addition to the institutional research capacity; 

(c) is essential for the proposed research and will establish a unique institutional research capability which would not otherwise exist;

(d) is essential to the proposed research and will establish a unique regional or national research capability which would not otherwise exist.

* 
Expert reviewers must select one of a, b, c, or d in each category.

B2 – Training, through research, of Highly Qualified Personnel (HQP)  -  The infrastructure

   project will support the training, through research, of:

(a) HQP;

(b) HQP with skills appropriate for undertaking a broad range of research or other endeavours;

(c) HQP with appropriate skills needed in areas of importance to Canada;

(d) HQP in areas of critical importance to Canada (only with the infusion of excellent HQP will these areas contribute exceptional and lasting benefits to Canada).

B3 – Research Collaborations and Partnerships  -  The proposed infrastructure:

(a) will strengthen interactions (e.g. informal exchanges) among researchers;

(b) will strengthen collaborations (e.g. collaboration on funded projects, co-authorship) among researchers, or among research institutions, or across disciplines;

(c) will create and/or enhance partnerships (e.g. formal signed agreements) among researchers, or among research institutions, or across disciplines, or among sectors;

(d) is essential in building broad and sustained partnerships (e.g. long term formal signed agreements) among research institutions, or across disciplines, or among sectors.

C – Potential benefits of the research to Canada  –  The proposed infrastructure will support 

       research that has the potential to:

(a) contribute indirectly to economic activities (e.g. economic growth, cost savings, job creation) and/or contribute indirectly to the improvement of society, the quality of life, health, or the environment;

(b) improve economic activities (e.g. economic growth, cost savings, job creation) and/or improve society, the quality of life, health, or the environment;
(c) contribute to increased economic activity in strong or emerging areas of the Canadian economy and/or yield a major benefit in terms of society, quality of life, health, or the environment;
(d) contribute significantly to increased economic activity; help Canadian industry increase its global competitiveness and create new economic ventures; and/or lead to dramatic sustained improvements to society, quality of life, health, or the environment.
*
The institution is then provided with the MAC determined scores in each category for each project and a written summary of the reasons for rejecting unsuccessful proposals.

**  Because the process is so comprehensive, because the proposals are from the institutions   

and because there are future competitions, there is no appeal process (except where explicit errors in calculations have been made).

Attachment 3 - Distribution of CFI Awards by Institution and Region
At this time, a total of $920.9M has been awarded to 1418 projects at 100 institutions across Canada.  This distribution is shown in the accompanying table 3-1 which summarizes awards by institution and by province.  All parts of Canada are well represented both in the size of the award and in the number of awards.

A second table (3-2) shows the distribution of population by province.  In this same table, we show the distribution of research grants from the three federal granting councils, the distribution of Canada Research Chairs, the distribution of the dollar value of CFI awards and the number of CFI awards.

Table 3-3 shows the ratio of federal granting council funds to the population of each province.  This is an interesting reference point, since the competitiveness of the various provinces in securing these funds is in large measure a function of the investments made over many years by the provinces in their research-performing institutions.  It should be noted that the very low ratios for PEI and NB largely reflect the fact that they have no medical schools.

Table 3-4 uses granting council funds by province as the reference base to show how Canada Research Chairs, CFI dollars and the number of CFI awards are distributed.  We use both dollars and number of awards for CFI, since the dollars are affected very significantly by a small number of large projects.

For example, the single largest project, the Canada Light Source at $56.4M, is being built in Saskatchewan.  This project alone means that Saskatchewan has received more than four times as much as any province when compared to its competitiveness with the granting councils.

CFI welcomes the creation of the Atlantic Innovation Fund since it ensures that the Atlantic institutions have access to matching funds, but within the framework of the rigorous expert review process conducted by the CFI.

Table 3-1

Projects approved by the CFI (Cumulative to July 17, 2001)

Projets approuvés par la FCI (cumulatif au 17 juillet 2001)





Institution / Établissement
Maximum CFI contribution / contribution maximale 

de la FCI


# of projects / # de projets

B.C. Cancer Research Centre
$27,800,000

1

British Columbia Institute of Technology
$639,990

3

Forintek Canada Corp.
$1,266,000

1

Malaspina University-College
$275,000

2

Okanagan University College
$636,568

2

Open Learning Agency
$514,000

1

Royal Roads University
$250,000

2

Simon Fraser University
$4,117,504

24

Technical University of British Columbia
$1,455,671

4

University of British Columbia
$69,829,154

93

University of Northern British Columbia
$1,505,156

6

University of Victoria
$4,775,880

17

Vancouver Aquarium Marine Science Centre
$617,859

1

British Columbia / Colombie-Britannique Total
$113,682,782

157

Athabasca University
$284,966

2

King's University College (The)
$250,000

1

Lethbridge Community College
$716,740

1

Olds College
$805,773

3

Southern Alberta Institute of Technology
$406,400

1

University of Alberta
$42,335,640

87

University of Calgary
$18,540,379

53

University of Lethbridge
$1,000,000

1

Alberta Total
$64,339,898

149

University of Regina
$2,462,591

7

University of Saskatchewan
$18,600,248

26

Saskatchewan Total

(plus 56.4M if CLS included)
$21,062,839

33

Brandon University
$673,305

3

St. Boniface General Hospital
$1,050,809

2

University of Manitoba
$14,709,580

55

University of Winnipeg
$879,776

4

Manitoba Total
$17,313,470

64

Baycrest Centre for Geriatric Care
$10,712,000

1

Brock University
$1,962,071

6

Carleton University
$6,801,146

15

Fanshawe College
$369,473

2

Lakehead University
$2,269,301

17

Laurentian University
$2,243,000

6

London Health Sciences Centre
$3,196,857

1

London Regional Cancer Center
$211,500

1

McMaster University
$37,094,378

56

Mount Sinai Hospital
$3,311,614

2

Niagara College
$797,110

1

Queen's University
$22,007,038

47

Ryerson Polytechnic University
$1,649,999

5

Sault College
$1,532,535

3

Seneca College
$676,035

2

Sheridan College
$1,299,292

2

Sir Sandford Fleming College
$389,733

1

St. Joseph's Health Centre of London
$2,864,000

1

St. Joseph's Hospital (Hamilton)
$11,262,736

2

St. Michael's Hospital
$1,685,107

1

Sunnybrook and Women's College Hlth Sc. Centre
$5,836,150

2

The Hospital for Sick Children
$6,894,947

2

Trent University
$2,689,184

8

University Health Network
$7,788,487

2

University of Guelph
$20,586,710

24

University of Ottawa
$32,584,483

45

University of Toronto
$84,579,951

115

University of Waterloo
$20,178,237

51

University of Western Ontario
$29,642,168

58

University of Windsor
$3,466,949

12

Wilfrid Laurier University
$1,174,109

15

York University
$6,318,095

19

Ontario Total
$334,074,395

525

CÉGEP de La Pocatière
$957,360

2

CÉGEP de l'Abitibi-Témiscamingue
$594,000

1

CÉGEP de Lévis-Lauzon
$1,017,104

2

CÉGEP de St-Hyacinthe
$710,640

1

CÉGEP de Trois-Rivières
$550,368

2

CÉGEP Vanier College
$140,170

1

Collège de Maisonneuve
$108,455

2

Collège Shawinigan
$483,000

1

Concordia University
$8,598,885

10

École des Hautes Études Commerciales
$1,436,079

2

École Polytechnique de Montréal
$21,279,638

17

Institut Tech Agro-Alim de La Pocatière
$52,700

1

McGill University
$86,208,848

99

Université de Montréal
$52,272,260

101

Université de Sherbrooke
$11,720,291

25

Université du QC École de technologie supérieure
$1,607,935

5

Université du QC INRS
$3,285,512

11

Université du Québec à Chicoutimi
$2,072,598

7

Université du Québec à Hull
$694,993

3

Université du Québec à Montréal
$1,699,807

7

Université du Québec à Rimouski
$6,030,107

2

Université du Québec à Trois-Rivières
$2,654,756

9

Université du Québec en Abitibi-Témiscamingue
$860,000

1

Université du Québec Télé-université
$1,155,656

1

Université Laval
$36,796,719

63

Québec Total
$242,987,881

376

Mount Allison University
$1,028,113

3

St. Thomas University
$249,975

1

Université de Moncton
$1,507,557

8

University of New Brunswick
$3,310,198

20

New Brunswick / Nouveau-Brunswick Total 
$6,095,843

32

Acadia University
$613,395

1

Dalhousie University
$11,767,149

35

Mount Saint Vincent University
$139,020

1

Nova Scotia Agricultural College
$1,543,977

8

Nova Scotia Community College
$640,000

1

Saint Mary's University
$982,483

4

St. Francis Xavier University
$887,058

4

Nova Scotia / Nouvelle-Écosse Total
$16,573,082

54

University of Prince Edward Island
$905,540

5

Prince Edward Island / Ile du Prince Edouard Total 
$905,540

5

College of the North Atlantic
$670,060

1

Marine Institute
$350,000

1

Memorial University of Newfoundland
$5,230,618

17

Newfoundland / Terre-Neuve Total 
$6,250,678

19






Total
$823,286,408

1414






national "System-on-Chip" Research Network / Réseau canadien de recherche du système sur puce
$15,892,932

1

Canadian Light Source / Centre canadien du rayonnement synchrotron

(based in Saskatchewan)
$56,400,000

1

National Site Licensing Project / Projet de licences national de sites
$20,000,000

1

Research Data Centres / Centre d'accès aux données de recherche
$5,380,089

1

Canada National Projects / Projets nationaux Total
$97,673,021

4






Grand Total
$920,959,429

1418

Please note the CFI infrastructure funds component of the Canada Research Chairs Program are also included in this cumulative table.






Table 3-2

Provincial distribution of population, cumulative CFI awards (dollars and numbers), Canada Research Chairs and Granting Council awards


Federal Research Grants



SSHRC, NSERC

CIHR/MRC
Canada Research 

Chairs
CFI Awards
Number of CFI Awards


Population
(3 year total)








Pop
% Can Pop
Res Grants
%
No. of chairs
%
$m
%
No.
%













NFLD
538.8
1.75
23,208
1.15
21
1.06
6.3
0.80
19
1.30

PEI
138.9
0.45
2,276
0.11
5
0.25
0.9
0.10
5
0.40

NS
941.0
3.1
64,598
3.19
77
3.9
16.6
2.00
54
3.80

NB
756.6
2.5
21,099
1.04
28
1.5
6.0
0.70
32
2.30

QUÉ
7,372.4
24.0
557,801
27.54
566
28.6
243.0
29.50
376
26.60

ONT
11,669.3
37.9
773,392
38.18
732
37.0
334.1
40.60
525
37.10

MAN
1,147.9
3.7
58,386
2.88
60
3.0
17.3
2.10
64
4.50

SASK
1,023.6
3.3
46,569
2.30
41
2.1
21.0*
2.60*
33
2.30

AB
2,997.2
9.8
221,093
10.91
204
10.3
64.3
7.80
149
10.50

BC
4,063.8
13.2
257,342
12.70
244
12.3
113.6
13.80
157
11.10









 
 
 








*Sask if CLS included:











77.4
9.26



It should be noted that the bulk of the MRC/CIHR funds go to the 16 universities with medical faculties (all larger universities).

Table 3-3

Ratio of Federal Granting Agency Funds to Population

(3 year total - NSERC, SSHRC, MRC/CIHR)





  %


  %









 Pop


Grants

Ratio

Nfld



 1.75


 1.15


  .66

PEI



 0.45


 0.11


  .24

NS



 3.1


 3.19


 1.03

NB



 2.5


 1.04


  .42

Que



24.0


27.54


 1.15

Ont



37.9


38.18


 1.01

Man



 3.7


 2.88


  .78

Sask



 3.3


 2.30


  .70

Alta



 9.8


10.91


 1.11

BC



13.2


12.70


  .96

Note - PEI, NB have no medical schools.

Table 3-4

Chairs, CFI dollars, CFI project numbers

as a Proportion of Granting Council Funds





Chairs

    CFI dollars

CFI project numbers


Nfld


   .92


 .70


1.13


PEI


 2.27


 .91


3.6


NS


 1.22


 .63


1.19


NB


 1.44


 .67


2.21


Que


 1.04


1.07


  .97


Ont


   .97


1.06


  .97


Man


 1.04


  .73


1.56


Sask


   .91


1.13*


1.0


Alta


   .94


  .71


  .96


BC


   .97


1.09


  .87

Note - Both dollars of CFI awards and CFI project numbers need to be considered.  A small


number of large projects explains the differences.

*  The synchrotron is in Saskatchewan and if included, this would raise the Sask ratio to 4.18.

Attachment 4 - Distribution of CFI Awards - Larger/Smaller Institutions
Table 4-1 show the distribution of the various types of institutions supported through CFI expert- reviewed proposals.  Smaller universities are defined by CFI as those that receive less than 1% of the total research funds.  It is worth noting that 33 smaller institutions have received funding.  It is also worth noting that CFI is the first agency to recognize research done in the colleges and to date has supported 22 colleges in reaching their objectives.  Distribution by share in various programs to small universities is shown in table 4-2.

Table 4-1

Overall Awards to Date (June 2001)

$920.9 (CFI share) to 1418 projects

 33 smaller universities

 24 larger universities

 21 teaching hospitals

 22 colleges

______

100 institutions 

Smaller universities are defined as those that receive less than 1% of total research funds.

Table 4-2

Smaller Universities

· 6.9%
of federal granting council funds

· 1% of CIHR funds

· 8% of NSERC funds

· 11% of SSHRC funds

· 6.8%
of CFI dollars

· 13%
of CFI projects

· 11.8%
of Canada Research Chairs

* 
Smaller universities may choose an option for the CFI component of the Canada Research Chairs program that does not require matching funds.
Attachment  5 - Distribution of CFI Awards by Discipline

The way CFI (and now the Canada Research Chairs) has approached the question of discipline distribution is unique, but has been extremely effective in identifying the most exciting and appropriate fields.  CFI has required each institution applying to CFI, to develop a comprehensive research plan that identifies its own research plans and priorities.  This same plan is used for the Chairs program and is published on the Web for anyone to see.  This transparency has been important.  By linking the plans for chairs and research infrastructure, the institutions must do overall planning and priority setting and hence seek matching funds for their own self-determined needs.  They bring their own partners to the table.

Is Canada missing opportunities by using this approach?  We think not, since it puts the onus on Canada’s principal research-performing institutions to focus on where they want their institutions to be.  A quick examination of titles of approved projects shows that they are focusing on those fields where other jurisdictions also see opportunity.  This can also be seen in reading the research plans.  The research plans are brought up to date from time to time.  Their focus is steadily improving.

The approach of asking Canada’s research performing institutions to set their own priorities has a number of advantages.  It means that those groups or individuals outside the institutions who have vested discipline interests, must work with those institutions that actually conduct the bulk of Canadian research and who employ most of Canada’s researchers.

We have organized a number of workshops in conjunction with the granting councils as a catalyst to institutions and their researchers to reflect on topics where they see interesting opportunities.  We will host three of these a year on a continuing basis.  Workshops held to date are on:


Information and Communication Technology


Environment


High Performance Computing


Population Health Research


E-business


Imaging


Genomics


Nanotechnology


Clinical Research.

Reports on these one-day workshops are available on our web site at www.innovation.ca
Attachment 6 - Institutional Comments (from fall 2000 progress reports)
Selected quotes from progress reports submitted by the presidents of the institutions.

a)
University of Toronto

“In 1999-2000, CFI awarded the University of Toronto a total of $11.6 million for 11 Innovation Fund projects, as well as $3.9 million for 26 New Opportunities projects. These awards are in addition to the 41 CFI awards received to date, for a total investment by CFI of $72.4 million. Including matching funding, this represents an overall total investment of approximately $197 million in these high priority projects. Since the creation of the CFI and complementary provincial programs, such as the Ontario Innovation Trust, our researchers continue to have a renewed sense of opportunity and excitement concerning the prospects for conducting world-class research in Canada and for realizing more fully their scientific potential. The investment of funds in priority research programs, complemented by the provision of adequate operating support through the Granting Councils and other sources, is helping to transform the landscape of the University of Toronto and Canadian university-based research and innovation.

Many projects enthusiastically reported that the CFI funding is having a positive impact on their ability to attract other sources of funding. These funds come from provincial and federal agencies as well as from private sources. Moreover, as collaboration and productivity increase, the broad user base of the infrastructure continues to expand the range of funding sources as well as the profile and impact of the programs.

In summary, the University of Toronto and our affiliated hospital research institutes remain committed to

realizing every possible benefit afforded by the CFI awards to fulfill our potential in contributing to the

prosperity, quality of life and economic security of Ontario and Canada. There is already early evidence of

progress towards these goals.”

b)
Nova Scotia Agricultural College

“The Nova Scotia Agricultural College (NSAC) has had seven projects approved by CFI. The

projects include the development of four research centres (Canadian Centre for Fur Animal

Research, Pasture Research Centre, Cropping Systems Research Centre and Agricultural

Genomics Centre), and infrastructure for water quality research, wild blueberry research and

agronomic and horticultural plant physiology research. This infrastructure has provided

NSAC with facilities that support innovative research to enhance Canadian agri-food

industries and contribute to the development of agricultural technologies. The Cropping

Systems Centre will be the only research facility for long-term rotational studies, precision

farming and rhizosphere ecology within a Maritime University. The Canadian Centre for Fur

Animal Research is the only research facility in Canada serving the research, development

and extension needs of the ranched fur and affiliated industries, and the only research

facility in North America specializing in mink nutrition, breeding and genetics. The Pasture

Research Centre supports novel research investigating cattle genotypes best suited to

production in management intensive grazing systems using germ plasm. This Centre will

support the collection of data that will be used in computer-generated simulation models to

identify economically and environmentally sustainable grazing systems. The Agricultural

Genomics Centre leads a multi-institutional initiative to create a mink genome map. The

automated DNA sequencer acquired through this project is being used to support both

animal and plant genomics research. The infrastructure acquired for research focusing on

agronomic and horticultural plant species (esp. wild blueberries and carrots) has allowed

researchers to conduct research that was previously not possible at NSAC. Researchers

are excited about being able to examine the phytochemical efficiency of plant species, water

assimilation and allocation dynamics in perennials, the influence of environmental variables

on the efficacy of herbicides, and the influence of nutrients on plant physiological processes.

It is anticipated that the infrastructure acquired through the water quality research project

will put Nova Scotia in a strategic position to be recognized as a world leader for agricultural

and rural water quality research.”

c)
University of Manitoba

“CFI investments at the University of Manitoba have had a significant positive impact on both research capability and productivity. These investments have allowed the University to acquire unique and specialized equipment, and to establish state-of-the-art research facilities in current and emerging areas of research excellence at the University of Manitoba including aboriginal health, advanced materials science, cancer biology, cardiovascular sciences, civil engineering, grain storage and handling, infectious diseases, nutritional sciences and population health. The presence of this new infrastructure has enabled and will continue to enable researchers to add new dimensions to their programs of research, conduct studies that previously were not possible, and will allow for greater depth and breadth of investigation in these rapidly advancing fields.

Several of the facilities that are in the process of being established with CFI investments will be unique to the region thereby enhancing the research capacity of not only researchers at the University of Manitoba but also those in neighboring provinces. These include, for example, unique research facilities in the areas of nutritional sciences research, composite materials processing and biomechanics. Other facilities, including an advanced data laboratory in population health, a new centre for cancer research and functional genomics, and a stored grain ecosystem research facility will be unique in the country and will ensure that Canadian researchers maintain their leadership position in these important areas.

Finally, some of the infrastructure that will be established at the University of Manitoba with CFI

investments will be the first of its kind in the world: the establishment of a facility dedicated to the

advancement and implementation of flexible form technology in both architectural applications and civil engineering, and the development of an integrated database of biological material and epidemiological data that will be an invaluable resource to both the local and international scientific communities in understanding resistance and susceptibility to infections.

CFI investments at the University of Manitoba also have allowed 18 new faculty to equip their

laboratories with the very best equipment in their fields. Their research programs have received a

significant 'jump start' as a result of these investments, both in terms capacity and productivity. Access to these state-of-the-art facilities allows them to pursue novel and innovative avenues of research that they would not otherwise be able to pursue and provides a strong platform for securing additional funding for their research programs.

Two less obvious, but important benefits of CFI investments in the University's research infrastructure are worth noting. One is the general spirit of collaboration that has increased markedly since the creation of CFI and the initiation of funding through this program. This collaboration applies not only to intra-university partnerships but also to inter-university collaborations and to collaborations with all manner of government and private industries.

The second less obvious impact of CFI investments in the University's research infrastructure is the positive effect that these investments have had on the morale of researchers, especially faculty

members who are in the early stages of their research careers. The New Opportunities program has

generated a great deal of excitement and enthusiasm among young faculty members. They have a

sense that there are more opportunities for a research career in Canada, that resources in support of

research are increasing, and they are much more optimistic about the future than was the case just a few years ago.”

d)
British Columbia Institute of Technology

“The three CFI-supported facilities represent a major increase in BCIT's capability to

conduct innovative research. In the past, with a focus on contract research, our ability

to acquire research infrastructure was limited. The CFI program allowed us to conceive

of new applied research directions that were needed but not being met by others - and it

then enabled us to build the facilities to meet those needs. Perhaps the best example of

a unique facility made possible by the CFI support is BCIT's Internet Engineering Lab

(IEL), which is not duplicated in other academic institutions. A few such facilities may

exist in industry, but they are not available to academia or other companies. Our IEL

facility serves a need that has quickly been recognized. The same comments apply to

the CREATE Lab's rapid prototyping system and the PEARL Lab's photovoltaic research

and testing equipment. Namely, these facilities have attracted positive attention from

researchers at universities and from industry, who are devising ways of utilizing them to

enhance their research programs.”

e)
Cégep de Trois-Rivières

“Il est certain que ces infrastructures permettront, et ce très bientôt, des activités de développement

technologique en partenariat avec les industriels principalement.

Les entreprises manufacturières et les fonderies bénéficieront d’un lieu et, surtout, d’une équipe pour les assister dans le développement et l’amélioration de leurs produits. Ces infrastructures leur assureront un développement rapide, à prix abordable, des pièces prototypes et des outillages de pré-production, tous inhérents au contexte de développement de leurs produits.

L’expertise de cette équipe de recherche se développera également en fonction de nouvelles

opportunités de marché qu’elle aura pris soin d’identifier. Ces initiatives technologiques conduiront, assurément, à la création de nouvelles fonderies et à la diversification de certaines.

L’industrie des pâtes et papiers profitera des programmes de recherches réalisés grâce à ces

infrastructures. Le développement de nouveaux concepts se traduira en la mise au point de nouveaux produits à valeur ajoutée et en l’élaboration de procédés novateurs pour la fabrication des produits d’emballage notamment.

Toutes les autres sections de l’usine pilote (raffinage, mise en pâte à haut rendement, recyclage et

désencrage, fabrication de papier, supercalandrage) pourront également être mises à contribution dans les projets de recherche et de développement de ces nouveaux types de produits. Ce genre de projet augmentera du même coup la productivité de toute l’équipe de recherche du Centre spécialisé en pâtes et papiers (CSPP).”

f)
Trent University

“Both projects have had immediate impacts on the University's capacity for innovative research;

positively affecting the quality and scope of research at Trent. The Water Quality Centre has acquired four high-end mass spectrometers, at least one of which is unique to Canada, in addition

to a range of complementary analytical equipment. This state-of-the-art facility is dedicated to the measurement of trace levels of potentially harmful substances in aquatic ecosystems. The consolidation of this powerful, up-to-date equipment at one site ensures Trent's capacity to make important regional, national and international contributions to water quality research. This instrumentation and the research associates, postdoctoral fellows and graduate students attracted to Trent by the equipment have established Trent's reputation as a centre for water quality research and have boosted Canada's research profile in this area of research.

The second infrastructure award to the University is for the development of a field site for long- term ecological and environmental research, The James Maclean Oliver Ecological Research Centre. This infrastructure has provided the only site for field research in the Kawartha Lakes watershed; an ecozone with important recreational and economic value to Ontario and to Canada that has been impacted by a range of environmental stressors. The research conducted at the site in the past year has confirmed the need for long-term, interdisciplinary monitoring of responses in the Kawarthas to anthropogenic stressors.  In addition, the Oliver Centre has provided a location for collaborative field work by faculty from Trent and other Canadian universities, as well as researchers from the Ontario Ministries of Natural Resources and the Environment.

Both CFI awards have strengthened Trent's existing reputation at the regional, national and international level as a centre of excellence for research in the environmental sciences. The steady flow of international and Canadian researchers to Trent to participate and collaborate in a research

at the Water Quality Centre and the Oliver Centre is evidence of this growing reputation. This widened research community has increased the research productivity of faculty at Trent.”

g)
University of Saskatchewan

“The University of Saskatchewan has received eight CFI awards to date, excluding the four awards in the latest competition in July, 2000.  These awards have ranged from an interactive visualization laboratory to the Canadian Light Source, for a total CFI investment of $64,521,597.  All represent significant increases in the research capacity at the University.  The major facilities are still under construction but have already motivated a strong interest and commitment to new research.  Primary research areas being supported by the CFI projects to date are materials science, health sciences, biotechnology, geochemistry and information technology.  The projects awarded in July 2000 also build on these strengths.

The Canadian Light Sources has already had a significant impact on the research capability and productivity at the University of Saskatchewan.  Scientific, industrial, and academic partnerships continue to be developed as well as infrastructure linkages.  Complete details on the development and progress of the CLS is available at their web site, www.cls.usask.ca.

Complementary to the CLS are other CFI projects, notably the Saskatchewan Structural Sciences Centre.  It is expected that the SSSC, combined with the CLS, will provide researchers with one of the most complete suites of instrumentation available in Canada.  This will attract protein crystallographers, materials scientists, mineralogists, and geochemists.  This infrastructure is further enhanced by New Opportunities projects:  the Scanning Transmission Electron Microscope, the Isotope and Trace Element Clean Lab and Controlled Environment Mass Spectrometer Lab, and infrastructure to support Novel Structure-based Approaches to DNA-Targeted Drug Design.

One of the major facilities is the Infrastructure for Applied Animal and Plant Biotechnology.  Agriculture research is a cornerstone in the research enterprise at the University of Saskatchewan.  The University houses the major agricultural college in Western Canada and the Western College of Veterinary Medicine.  A 2000 square metre addition was added to the Agriculture Building specifically designed for applied biotechnology research.  A construction of a gnotobiotic animal research facility and a major expansion of the greenhouse complex and upgrade of the phytotron were also included.  Research will now move into areas such as anaerobic microbiology, engineering of industrial micro-organisms, and food safety and quality control.”

Attachment 7 - Quotes from New Opportunities Project Reports (from fall 2000 progress 

   reports) -   (these excerpts are in the language of the reports)

· “The new infrastructure functions as a catalyst for multidisciplinary research and enables research teams of several users from different institutions to tackle problems that individual scientists would be unable to solve. After the analytical capabilities of the new infrastructure are fully explored, new research partnerships with the private and public sector will be actively pursued.”

· “This CFI application and our remarkable discovery of so many novel genes helped catalyze a start-up company.”

· “The four HQPs who have graduated from his group were highly sought after: two former PDF are currently research scientists with companies, an M.Sc graduate is an application scientist with one of these companies, and a former research assistant is currently a technical officer at the National Research Council.”

· “Our successful endeavour has resulted in a high profile manuscript accepted by the journal Science and will be printed in a forthcoming issue.”

· “Economic growth has been seen in our interactions with a private company, where we have made positive suggestions from our research results for their production lines.”

· “Some of our research results obtained using the infrastructure acquired by the CFI grant are under consideration for patent protection and can be used directly in Canada's information technology and communications industry.”

· “Since acquiring the CFI infrastructure we have filed two provisional patents. Could well spur the spin-off of a Canadian-run research and development company.”

· “We have recently been able to develop a novel method for detecting changes in the way that genes are turned on and off in response to environmental change.”

· “This breadth of activity would not be possible without the instrumentation to accomplish a wide variety of experimentation. It is my hope that the researchers in my laboratory will learn to take problem-based, rather than technique-driven, approaches to experimental research.”

· “It is clear to me that often for reasons of infrastructure and resources, Canada’s top Ph.D.-level scientists choose to study in the laboratories of investigators in the United States. In the past year I have recruited one such top-flight post-doc as well as two very promising graduate students. I believe that Canada can go a long way to stemming this flow by investing in the infrastructure of its research institutions. Without first rate resources and infrastructure we can simply not compete for the best trainees.”

· “The trainees are enthusiastic and provide an environment that is conducive to creative and forward-thinking individuals.”

· “The competitiveness for securing excellent trainees has been increased by at least fourfold.”

· “The collaborations have been tremendously increased as a result of the infrastructure support. The collaborators view the interactions amongst scientists at an intellectual level rather than on infrastructure support. The outcome of the positive impact is increased efficiency and productivity of the collaborations.”

· “Research programs have been greatly accelerated, providing researchers with ample opportunity for the rapid dissemination of scientific knowledge in the form of published manuscripts and/or presentations at international conferences.”

· “This infrastructure was critically important in attracting two new recruits to the Department.”

· “The CFI researcher is the founding scientist of a recently formed biotechnology company. While currently employing only a small number of research personnel, this company is likely to expand thereby providing new knowledge-based jobs.”

· “This grant has had a major impact on the productivity, optimism and future capacity of my laboratory, which is the #1 factor contributing to my contentment at this university and the main contributor to my not considering other job prospects at other institutions or in the United States.”

· “The unique opportunity of experimenting, modeling and controlling real industrial equipment, such as our two robots, enables us to expose our students to a unique environment.”

· “My research lab group is at the international ‘cutting edge’ of climate change and land-use change research in wetland ecosystems. This research has large implications in light of the Kyoto Protocol climate change initiative.”
· “Plus de la moitié de mes projets de recherche sont directement liés aux besoins du secteur de la foresterie, un important secteur pour l’économie canadienne.”
· “Nous avons aussi conçu et breveté un robot sphérique, peu coûteux, capable de se déplacer sur une grande variété de surfaces.”

· “> In addition, the infrastructure has helped to retain the three > co-principal investigators. Each of us is presented with several opportunities elsewhere to pursue each year.”

· “We have undertaken an aggressive recruiting campaign that has resulted so far in the retention of 38 staff encompassing a large number of different job descriptions and titles. We anticipate our staff will increase in size to 50 before the end of the year.”

· “A variety of implant manufacturers have expressed a high degree of interest in research cooperation, due partially to our research facilities. We have signed one significant contract and are in negotiation on several others.”

· “Our new group has published 14 papers in high impact journals. All of the published data required use of the funded infrastructure.”

· “I moved my laboratory from the US to UBC in 1996. My goal was to establish a facility that will allow us to conduct cutting-edge research on the discovery of previously unknown microbes in the sea and for the detection and quantification of microbes in a dilute environment. It is the acquisition of equipment such as this that makes it attractive to keep my laboratory in Canada.”

· “Even though the instrument arrived (as I did) just last year, we have exciting results already.”

· “I believe that it is crucial to point out that this new infrastructure has allowed me great freedom to take my research into new directions that I would otherwise have been unable to consider. In the absence of such funding and resources, one tends to be more conservative and unwilling to take risks.”

· “Perhaps the most significant impact of the facility so far, has been in attracting bright young students who might otherwise have gone south, or directly into industry.”

· “Two recent spin-off companies are both very keen on being able to access the infrastructure.”

· “The overall impact of the CFI funding has yet to be fully realized. In the early stages the CFI funded CRF has easily doubled the amount of funding available to the primary proponents.”

· “Licensing of the rights has been completed to an Ontario corporation and this has directly created and sustained three full-time positions as well as supported ancillary Canadian business.”

· “8 out of the 9 Master's students found employment in high tech companies. One of them decided to pursue PhD studies under my supervision.”

· “We are doing research that was (and still is) out of the reach of most of the university institutions in North America and around the world.”

· “L’exode des meilleurs scientifiques vers les États-Unis est un désastre économique pour le Canada. Cependant, il est possible de lutter contre ce phénomène, et notre centre de recherche le prouve avec le recrutement de chercheurs étrangers qui sont des autorités dans leurs domaines respectifs, et le rapatriement des meilleurs étudiants.”

· “Notre centre est également en voie de monter un partenariat avec des investisseurs privés et l’Université pour pouvoir développer des projets qui émaneraient des laboratoires du centre.”

· “Finalement, notons que l’infrastructure a permis un avancement plus rapide des travaux de recherche des étudiants. Ceci devrait se traduire par une réduction de la durée des études de maîtrise et de doctorat comportant des travaux expérimentaux.”
· “Research already received attention and was featured in broadcasts around the world: research shows that pollutants are progressively distilled towards colder climates.”

· “Notre recrutement au département s’était effectué dans des conditions sous-optimales du point de vue équipement. La proximité physique dans le même pavillon et le partage d’appareillages communs facilitent grandement les contacts et les échanges entre nos équipes de recherche, et entre nous, chercheurs.”

· “Ainsi, les pertes de temps ou d'argent liées à l'utilisation d'appareils inadéquats sont réduites de façon significative. En somme l'amélioration de notre parc d'équipements a permis à notre Département de maintenir une réputation de recherche d'excellente qualité.”

· “Le personnel formé grâce à l’infrastructure est compétitif et en mesure de répondre aux exigences de la compétition internationale dans les domaines de recherche académique en santé.”

· “Deux demandes de brevet ont été déposées cette année. Les travaux décrits dans ce brevet ont été rendus possible grâce à l’infrastructure acquise. La propriété intellectuelle de ces inventions sera partagée entre l'Université et un partenaire industriel canadien.”

· “Sur le plan technique, l'acquisition de nouveaux équipements a permis de réduire de façon marquante le temps investi par nos techniciens pour des tâches qui sont maintenant accélérées ou automatisées. Minutie qui est nettement plus raffinée et qui augmente de façon significative la qualité de nos études. Gain de temps et d'argent de l'ordre de 20:1. Bien que cette première année reliée à la création de ce laboratoire réponde déjà à nos espérances à plusieurs niveaux, nous considérons que nous sommes encore en pleine expansion et en période de rodage et nous considérons que nous devrions approcher notre pleine vitesse de croisière au cours de la prochaine année.”

· “A titre d’exemple, un projet de recherche impliquant l’ensemble des centres de réadaptation pour personnes alcooliques et toxicomanes, a développé un modèle unique et inédit de collecte de données. Meilleure efficacité, gain de temps, coût d’opération moindres, diminution des risque de pertes de documents.”
Attachment 8 - Commercialization
Commercialization is one of the important benefits to Canada contemplated in the context of CFI support.  The attached table 8-1 shows a set of widely used performance indicators comparing  commercialization productivity in U.S. universities and in Canadian universities.  Canada is similar to the U.S. in patents disclosed, licences executed and U.S. patents awarded.  Canada is well behind in licensing income, a phenomenon likely a function of private sector receptor capacity.  In fact, most private sector research in Canada is done by 10 multinational companies and very little by Canadian companies.  But Canadian universities are far ahead in the creation of start-up companies, again largely because there is little Canadian private sector receptor capacity, so that universities have to create the receptor capacity.

But in spite of the good record of commercialization productivity, more can be done.  This is well documented in a recent AUCC report that commits the universities to tripling their commercialization activity over 10 years and to requiring inventors to disclose their inventions to their universities and to ensure that the university has the right of first refusal.  Already, research plans and progress reports show increased commercialization activity.  The next call for proposals in the spring of 2002 will require institutions to be more specific in incorporating their commercialization strategies in their research plans and in their proposals and to seek ways in which CFI can assist.

It is this type of high commercialization productivity that has made universities in the United States, the anchor point in all their research clusters.  Increasingly, the research activity in Canadian universities is the anchor point of all evolving research clusters.  High performance and excellent research in universities and related institutions is a necessary condition for the success of any research cluster.  CFI and the Canada Research Chairs are playing a key role in strengthening research clusters in Canada.  Again, it is instructive to examine the research plans of the institutions in this context.  Highly qualified personnel are attracted to poles and networks of excellence.

Table 8-1

Commercialization Productivity in Universities








per million dollars (U.S.) research 

Performance Indicators








U.S. univ.

Can. univ.








(top 15)

(top 15)

patents disclosed




   .66


   .64

licences executed




   .24


   .19

licence income




40,715


12,087*

U.S. patents awarded




   .22


   .15

start-up companies




   .02


   .04

1.
Based on 1999 AUTM as reported by Bruce Clayman

2.
U.S. results are very similar when the 139 reporting universities are included.  (This includes almost all of the university research in the U.S.)

3.
Canadian results as reported by StatsCan for 84 institutions are very similar.  (This includes almost all of the university research in Canada.)

4.
Canada’s universities are more productive in creating start-up companies, since there is less 

receptor capacity available in the private sector and they must create the capacity.

5.
U.S. universities are more productive in raising licensing income, largely because is a greater private sector receptor capacity and therefore less need to create start-up companies.

6.
No start-up companies are reported for four of the 15 Canadian universities (McMaster, Queen’s, Waterloo and Manitoba).

*  It is worth noting that U. of Sherbrooke is the most productive in terms of licensing income of   

    all universities in North America.

Attachment 9 - Accountability
Accountability takes many forms.  In large measure, it is based on systems of review and assessment and full transparency.  In the case of CFI, since we respond to the plans and priorities of the research institutions, and since it is their researchers that perform the research on behalf of Canadians, much of the accountability is devolved to them in the context of a CFI framework that requires them to be transparent and to document the value for money they have delivered.

CFI is accountable to parliament and to the government of Canada through legislation, the funding agreement, tabling of annual reports including financial statements, and public release of annual evaluation reports.

A.
Financial

1.
The CFI financial statements and processes are reviewed annually by a private sector 

accounting firm reporting directly to the Audit and Finance Committee of the Board.  These reports are incorporated in the annual report which is adopted by the Board and approved by the members - the CFI shareholders.  This report is presented to the Minister of Industry and tabled by him in the House.  It is also widely distributed through printed copies and on the Web.

2.
CFI has a formal funding agreement on investments and disbursements and must operate within this framework.

3.
There is a regular process of audits of contributions by outside auditors.  These audits take place in the framework of a formal agreement between CFI and the institution for each project.  All projects over $10M (CFI contribution in excess of $4M) will have a contribution audit and there will be a sampling of those below that threshold.  We have initiated contribution audits and in 2001/2002 five contribution audits are projected.  Each of these audits will be presented to the Board, independent of management.

B.
Public Accountability/CFI


CFI is directly accountable for the effectiveness of its programs.

1.
CFI is directed by an independent Board drawn from across Canada.  The Board, in part, is appointed by the federal government (7 of 15 members).

2.
The Board reports annually to the members also drawn from across Canada.  This meeting is open to the public.

3.
CFI regularly surveys its expert reviewers on how to do things better.

4.
CFI - board members, staff and reviewers sign explicit declarations assuring they have no conflict of interest.

5.
CFI regularly uses thousands of expert reviewers drawn from around the world.

6.
The Impact Group was contracted in 1999 to assess the processes used by CFI in selecting projects to support.  Their report was made to the Board.  They reported positively on the integrity of the process and gave us advice for improvement.

7.
A contract has been awarded to review the impacts at the institutions of the New Opportunities program.  This evaluation has been designed in accordance with the principles used by government agencies when conducting evaluations.  This report will be available in the fall of 2001 and after reporting to the Board, will be publicly available.  This process will be repeated triennially.

8.
The Innovation Fund impacts will be similarly evaluated in 2002 and triennially thereafter.

9.
Sussex Circle conducted a review in 2001 on CFI communications.  Their key finding was that there was complete confidence both by clients and investors in the integrity of the CFI processes.  In fact, they strongly urged us to be sure that the confidence shown in the CFI and its processes was widely understood.

10.
CFI makes extensive use of the Web for wide scale reporting and to ensure transparency.

· We always respond to press enquiries.

· We issue regular updates to the vice-presidents research.

· We issue periodic reports to the presidents of the 100 institutions funded to date.

· We publish institutional research plans.

· We publish institutional progress reports and make individual project progress reports available on request.

· We organize regular press releases and celebratory events.

C.
Public Accountability/Institutions

1.
Institutions are required to prepare and publish their research plans demonstrating value 

added as well as the institutional approval process (board, senate, etc.).

2.
Institutions are required to prepare and publish progress reports that demonstrate the value 

added by the CFI award.

3.
Institutions must find matching partners, who also require accountability.

4.
The 100 institutions we have supported to date are required to communicate to the public on their results.  To this end, we are developing a framework and protocol to assist them in this responsibility.

5.
We have in place a framework and protocol to assist them in mounting public events.

6.
The National Academies have been contracted to review and assess the results achieved by 

the institutions with CFI support.  The first report to the Board will be available in September 2001 and will subsequently be published.  The process will be repeated triennially.

7.
The above evaluations of the New Opportunities Fund and the Innovation Fund (each conducted triennially) will in large measure assess the value added by the institutions in utilizing CFI awards.
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