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EXECUTIVE SUMMARY 
 

PROGRAM OVERVIEW 

 
CIFAR is an independent not-for-profit corporation that supports networks of distinguished 

Canadian and international researchers. Its mission is to increase Canadian research capacity in 

areas of importance to Canada, and strengthen the Canadian research environment through 

the promotion of excellence and engagement with the international research community at 

universities and research institutes worldwide.   

Since 1987, Innovation, Science and Economic Development Canada has invested a total of 

$119 million in funding to CIFAR. Budget 2017 committed an additional $35 million in funding over 

five years, starting in 2017-18. It also announced an investment of $125 million in CIFAR to support 

a Pan-Canadian Artificial Intelligence Strategy for Canada. 

 

EVALUATION PURPOSE AND METHODOLOGY 
 

The purpose of this evaluation was to assess the relevance and performance of CIFAR. The 

evaluation covered the period from 2012-13 to 2015-16 and built upon the results of CIFAR’s 

third-party evaluation completed in December 2015. The evaluation employed four primary 

data collection methods including a document and literature review, interviews and 

operational benchmarking.   

 

FINDINGS  

 

Relevance 

 

There is a continued need for publicly-funded fundamental research as a means to foster 

innovation and provide social, environmental and economic benefits to Canadians. CIFAR 

responds to this need by using global, interdisciplinary and collaborative research networks to 

deliver large-scale research programs designed to achieve knowledge breakthroughs. 

CIFAR’s objectives align with federal government priorities to invest in fundamental research and 

innovation.  ISED’s support for CIFAR is also consistent with the federal government’s responsibility 

to foster science and technology. Further, the federal government has a role to play in funding 

fundamental research as a general contribution to societal need. 

Performance 

 

CIFAR has developed and broadened the research capabilities of Canadian and international 

researchers by providing them with the opportunity to explore novel research approaches and 

collaborate with the best researchers in the world in a face-to-face and interdisciplinary fashion.  

Further, early-career researchers have enhanced their capabilities through involvement in 

CIFAR. 
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The institute has been successful in facilitating interdisciplinary research and national and 

international collaboration. This approach has contributed to significant research achievements.  

CIFAR has produced high-calibre research that has contributed to social and economic benefits 

for Canadians. Further, researchers have produced and disseminated a significant amount of 

knowledge products. The program’s outreach activities have increased in recent years and are 

highly regarded by participants.  

The institute’s virtual research model of serving as a facilitator of research collaborations 

suggests efficiencies compared to more traditional models used by other advanced research 

organizations. In addition, the program has been successful in leveraging external funding, 

exceeding federal leveraging requirements. Further conclusions could not be reached due to 

data limitations related to the organization’s efficiency and economy.     

RECOMMENDATIONS  

 
The third-party evaluation led to six recommendations specific to CIFAR, which can be found in 

Appendix A. These recommendations were made in the context of CIFAR’s Strategic Plan 2012-

2017 (CIFAR 2.0) and are broader than the expected results stipulated in ISED’s funding 

agreement. 

 

The findings of this evaluation led to the following recommendation: 
 

1. In order to draw more meaningful conclusions about the economy and efficiency of 

CIFAR’s operations, SIS should work with CIFAR to update its Performance Measurement 

Strategy to include additional efficiency indicators.  Consideration could be given to 

identifying efficiency-related comparables (i.e. benchmarking) and targets to further 

assess CIFAR’s operations.   
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1.0 INTRODUCTION 
 
This report presents the results of an evaluation of Innovation, Science and Economic 

Development’s (ISED) contribution to the Canadian Institute for Advanced Research (CIFAR). 

The purpose of the evaluation was to assess the relevance and performance of CIFAR.  The 

report is organized into four sections:  

 Section 1 provides the program context and profile of CIFAR;  

 Section 2 presents the evaluation methodology along with a discussion of the limitations 

to the evaluation; 

 Section 3 presents the findings pertaining to the evaluation issues of relevance and 

performance; and 

 Section 4 summarizes the evaluation conclusions.  

1.1 PROGRAM CONTEXT 

 

ISED funds a number of arms-length organizations to support science and technology objectives 

of the Government of Canada.  One of these organizations is the Canadian Institute for 

Advanced Research (CIFAR). CIFAR was established in 1982 as an independent Canadian 

institute of advanced study, forming unique partnerships between international researchers, 

research institutions, public funders, private donors and the broader community. ISED has funded 

CIFAR continuously since 1987; to date, the department has provided a total of $119 million in 

funding to the organization. 

 

1.2 PROGRAM DESCRIPTION 

 
CIFAR is an independent not-for-profit corporation 

that supports networks of distinguished Canadian 

and international researchers. Its mission is to 

increase Canadian research capacity in areas of 

importance to Canada, and strengthen the 

Canadian research environment through the 

promotion of excellence and engagement with the 

international research community at universities and 

research institutes worldwide.  CIFAR currently 

supports research programs in 14 areas, drawing 

upon approximately 400 eminent researchers from 

around the world. 

The primary intended beneficiary of CIFAR is the 

Canadian research community. This includes 

individual researchers and students, universities, 

research institutions and partners. While researchers 

are the primary target population, it is also expected 

that the research undertaken through CIFAR 

Positioning Canada as a leader in 
artificial intelligence  
 

With funding from ISED as well as other 

sources, CIFAR has been supporting 

international collaboration in the area of 

artificial intelligence since 2004 through its 

Learning in Machines and Brains program.  

 

This includes pioneering a technique 

called “deep learning”, a computer 

technique inspired by the human brain 

and neural networks, which is now used 

by the likes of Google and Facebook. 

 

The institute’s early exploration in this area 

has helped position Canada as a leader 

in artificial intelligence. 

 

Budget 2017 announced an investment of 

$125 million in CIFAR to support a Pan-

Canadian Artificial Intelligence Strategy 

for Canada. 
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research programs will have benefits for the public and private sector, and Canadians more 

generally in terms of long-term social and economic benefits.   

With ISED funding, CIFAR is expected to achieve the following results: 

 High-quality personnel, including post-doctoral fellows, develop and broaden their 

research capabilities through their participation on international, interdisciplinary 

research teams; 

 Research is strengthened with the use of interdisciplinary models; 

 National and international research interactions and collaboration are increased; 

 Research knowledge is promoted and disseminated; and, 

 Federal investment enables CIFAR to leverage research funding from other sources. 

While some of ISED’s expected results are more operational, they generally align with the 

broader strategic goals (herein referred to as objectives) outlined in CIFAR’s 2012-2017 Strategy 

(CIFAR 2.0): addressing complex, important challenges for the future of humanity; broadening 

global reach; building the next generation of research leaders; creating impact by putting 

research goals into action; and building a culture of partnerships. 

Research Model 

The CIFAR research model is “virtual” in nature. The essence of CIFAR's approach is to develop a 

multidisciplinary network of eminent researchers from different national and international 

institutions who remain at their home institutions. CIFAR facilitates and supports interaction and 

collaboration amongst the researchers through repeated in-person meetings and extensive 

networking. 

Key Activities 

CIFAR’s key activities fall under three pillars: 

 Research is the first pillar of CIFAR’s activities. The institute currently manages a portfolio of 14 

research programs across a range of disciplines that include Canadian and international 

researchers. These research programs study large scale, discipline-spanning questions of 

importance to Canada and the world, and tackle questions across four broad areas: 

improving human health, creating successful societies, using technology to make life better, 

and sustaining life on earth. Each program has a minimum duration of five years, with the 

possibility of renewal every five years based on a formal external review process by a panel 

of distinguished researchers selected by CIFAR. Appendix B provides a brief description of 

each research program. 

CIFAR provides program members with funds designed to facilitate their research and 

involvement in the research network. It arranges and supports meetings of program members 

with national and international guests, typically two or three meetings a year for each program. 

CIFAR also provides its research programs with funding to increase collaborations amongst 

program members who wish to partake in high-risk research opportunities related to the 

program’s overarching research goals. 

 The second pillar is the CIFAR Global Academy, an international early-career researcher-
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training program that provides training for students and postdoctoral fellows.  This includes 

the CIFAR Azrieli Global Scholars program, an elite fellowship program designed to build 

research and leadership capacity in gifted early-career scholars at a critical initial stage of 

professional development. 

 The third pillar of CIFAR’s activities involves knowledge outreach. CIFAR engages industry, 

government, and other sectors of society to inform both its broad research directions and 

the questions it chooses to address. The goal is to ensure that its networks are closely 

connected with innovative and influential policy, community and business leaders who can 

act on this knowledge in Canada and abroad. CIFAR also works with its programs to create 

ongoing resource materials (publications and online content) to synthesize knowledge and 

provide information for key stakeholders and the broader community of knowledge users. 

 

1.3 GOVERNANCE 

 
CIFAR is led by the President and CEO and governed by a Board of Directors, which is advised 

by a Research Council and Council of Advisors. Members of the Board of Directors are drawn 

from Canadian business, research and professional communities. Its key functions are to 

contribute to and approve the strategic and financial direction and plans of the Institute and to 

approve the Institute’s research programs.  

The Research Council is responsible for monitoring the overall direction and quality of CIFAR’s 

research, advising the President on the approval and renewal of research programs and 

providing insight into the Canadian and international research environment. The Council is 

appointed and chaired by the President.  Its members are drawn from the senior ranks of 

Canadian and international universities and research-related organizations. 

The Council of Advisors assists the Board of Directors and the President by providing advice as 

requested.  The Council comprises former members of the Board of Directors, the Research 

Council and past participants of CIFAR’s research programs. 

The President and Chief Executive Officer of CIFAR reports to the Board and is responsible for 

developing and leading the Institute in an overall strategic direction. Reporting to the President 

is the executive group. 

The Program Coordination Branch within ISED’s Science and Innovation Sector (SIS) is responsible 

for administering ISED’s contributions to CIFAR, as well as ongoing management and oversight of 

the funding.  

 

1.4 RESOURCES 

 

Since 1987, ISED has provided a total of $119 million in funding to CIFAR.  Budget 2017 committed 

an additional $35 million in funding over five years, starting in 2017-18.  It also announced an 

investment of $125 million in CIFAR to support a Pan-Canadian Artificial Intelligence Strategy for 

Canada. 

Other key stakeholders providing funding to CIFAR include the provincial government, private 

sector, and research organizations.  
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1.5 LOGIC MODEL 

 
The logic model below depicts CIFAR program theory. It shows how the program’s activities are 

expected to lead to certain outputs and various levels of outcomes. CIFAR has developed and 

refined its logic model since the original one was created in 2002. The current version, 

represented in Figure 1, was developed in 2014 in response to a recommendation in the 2010-

2011 third-party evaluation.   
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Figure 1: CIFAR Logic Model 
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2.0 METHODOLOGY
 

2.1 EVALUATION SCOPE AND OBJECTIVES   

 
CIFAR undertook an independent third-party evaluation that was completed in December 20151 

(hereafter referred to as the third-party evaluation) in accordance with its federal funding 

agreement with ISED. Its primary objective was to provide a mid-term assessment of CIFAR’s 

progress in implementing its Strategic Plan 2012-2017 (CIFAR 2.0)2. 

As part of ISED’s commitments under the Financial Administration Act (FAA), it was required to 

conduct its own evaluation of CIFAR in 2016-17. The scope of this evaluation built upon the 

results of CIFAR’s third-party evaluation3, covering all core evaluation issues of relevance and 

performance, the latter of which focused on the expected results of the program as stated in 

the 2012 Funding Agreement. 

The evaluation covers the period from April 1, 2012 to March 31, 2016. 

 

2.2 EVALUATION APPROACH 

 
This evaluation study was managed by the Audit and Evaluation Branch (AEB) and was primarily 

conducted by Ference and Company Consulting Ltd.  

The evaluation approach relied on evidence derived from various sources and methods. An 

analysis was undertaken to identify gaps in the information and results obtained from the third-

party evaluation of CIFAR in comparison to the current ISED evaluation requirement. The results 

focused this evaluation to target primary data collection efforts towards issues of relevance and 

efficiency and economy.  

 

2.3 EVALUATION QUESTIONS 

 
Based on CIFAR’s Performance Measurement Strategy and consultations with ISED’s Audit and 

Evaluation Branch (AEB) and the Program Coordination Branch (SIS), the evaluation addressed 

the following questions: 

Relevance 

1. Is there a continued need to support CIFAR? 

2. To what extent do the objectives of CIFAR align with federal government priorities?  

3. Is the funding of CIFAR consistent with federal roles and responsibilities? 

 

  

                                                           
1 Evaluation of Canadian Institute for Advanced Research, Final Evaluation Report, Science-Metrix, December 2015. 
2 The third-party evaluation examined progress on CIFAR 2.0 over the period of July 2012 to March 2015. 
3 CIFAR’s third-party evaluation covered Treasury Board evaluation issues related to performance and touched briefly on 

relevance (ongoing need and alignment with federal government priorities). 
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Performance 

4. To what extent has CIFAR been able to develop and broaden the research capabilities of 

high-quality personnel? 

5. To what extent have CIFAR activities led to increased interdisciplinary research and 

increased national and international research interactions and collaboration? 

6. To what extent has CIFAR generated research knowledge been promoted and 

disseminated? 

7. To what extent have CIFAR activities resulted in high-calibre research yielding economic 

and social benefits to Canadians? 

8. To what extent does CIFAR demonstrate efficiency and economy?4 

 

2.4 DATA COLLECTION METHODS 
 
Multiple lines of evidence were used to address all evaluation questions.  Data collection 

methods included a document review, literature review, interviews, and operational 

benchmarking. 

Document Review 

The document review provided an understanding of CIFAR, its relevance and achievement of 

expected outcomes. Key documents included program foundational documents; previous 

evaluation reports (CIFAR-led and ISED-led); Government priority-setting documents (e.g. 

Budgets, Speeches from the Throne); CIFAR documentation including Annual Performance 

Reports and Annual Corporate Plans; and other documents (e.g. research papers, publications, 

and survey reports). 

The document review was also used to summarize the performance results from the third-party 

evaluation, which employed a methodology consisting of a data, document and literature 

review, interviews5, and online surveys of CIFAR Fellows and Global Scholars.   

Literature Review 

The literature review built upon work conducted for previous evaluations and addressed the 

core evaluation issues of continued need, and federal roles and responsibilities. The literature 

reviewed included scholarly (peer-reviewed) literature as well as relevant ‘grey literature’, such 

as working papers, conference proceedings, government documents, and commissioned 

research reports, such as those from the Science Technology and Innovation Council, the 

Council of Canadian Academies and the Conference Board of Canada.  

Interviews 

Interviews were conducted with a total of 21 participants, including: 

 SIS staff/managers responsible for managing CIFAR (3) 

 CIFAR staff/managers/board members (8) 

 Granting Councils officials6 (3) 

                                                           
4 This question also examines the achievement of one of the CIFAR expected results related to leveraging. 
5 A total 39 stakeholder interviews were conducted, including the following: knowledge users (10), prominent experts (9), 

international institutions (8), CIFAR staff/Research Council/Review Committee members (7), and CIFAR management 

and Board members (5). 
6 These include the Social Sciences and Humanities Research Council (SSHRC), the Natural Sciences and Engineering 

Research Council (NSERC), and the Canadian Institutes of Health Research (CIHR). 
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 Officials at select federally funded arms-length research organizations (3) 

 Chair of the Science, Technology and Innovation Council (1) 

 Provincial officials (3) 

Operational benchmarking 

Four international research organizations, as well as other ISED-funded arms-length organizations, 

were examined to identify potential financial benchmarking information.7 

 

2.5 LIMITATIONS 

 
Attribution of Outcomes to CIFAR 

The majority of projects supported by CIFAR are jointly funded, making it difficult to attribute the 

success of outcomes achieved specifically to CIFAR.  Determining attribution and incrementality 

of outcomes for CIFAR is also challenging as CIFAR researchers often contribute to these 

outcomes in their primary work, which is sponsored by sources other than CIFAR. Finally, 

measurement of societal impacts of research is difficult because of four common problems: 

 Causality: it is not clear which impact can be attributed to which cause; 

 Attribution: impacts can be diffuse or complex and contingent, and it is not clear what 

should be attributed to research or to other inputs; 

 Internationality: the international nature of R&D and innovation, which makes attribution 

virtually impossible; and 

 Timescale: because the premature measurement of impact might result in policies that 

emphasize research that yields only short-term benefits, ignoring potential long-term 

impact.8 

 

Data on Efficiency and Economy   

CIFAR’s Performance Measurement Strategy identifies one indicator for assessing efficiency and 

economy related to comparing its proportion of resources to similar organizations. SIS identified 

four international research organizations for benchmarking in this evaluation. However, direct 

comparisons were ultimately not feasible due to key differences in size, model and limited 

availability of financial information.9 Further, no targets were established by SIS in its funding 

agreement on the ratio of non-program to total cost. These factors limited the extent to which 

evaluators could draw conclusions on CIFAR’s efficiency and economy. The evaluation provides 

a recommendation to strengthen this area.  

 

Timing of Data Collection 

The main challenges encountered during the third-party evaluation resulted from the timing of 

data collection. These activities were conducted over the summer, when many program 

members were on leave. In addition, at CIFAR’s request the timeframe for conducting the 

                                                           
7 The third-party evaluation made financial comparisons to other research organizations however these were quite 

different from CIFAR and limited available data made direct financial comparisons unsuitable. SIS identified four 

international research organizations for benchmarking in this evaluation. Specific organizations included the Kavli 

Foundation and Moore Foundation in the United States, and the Helmholtz Association and Leibniz Association in 

Germany. 
8 Measuring the societal impact of research, Lutz Bornmann, European Molecular Biology Organization reports, Vol.13, 

No. 8. 
9 The evaluators also attempted to benchmark CIFAR to other ISED-funded arms-length research organizations but found 

that data on program vs. non-program costs were not available. 
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evaluation was reduced to accommodate changes in leadership of the team responsible for 

overseeing this evaluation. Both surveys recorded high participation rates (over 50%); however 

the small sample obtained for the Global Scholars survey limited the extent to which 

corresponding findings could be generalized. The third-party evaluation mitigated this limitation 

through the triangulation of findings from different lines of evidence.  
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3.0 FINDINGS 
 

3.1 RELEVANCE 

3.1.1 Is there a continued need to support CIFAR?   

 

 

 

This section examines need from two perspectives: the need to support fundamental research 

and its benefits to society, and the need to support interdisciplinary and collaborative research.   

Need to support fundamental research and its benefits to society  

Publicly-funded fundamental research, also known as basic research, responds to a need to 

foster innovation and provide economic and social benefits to Canadian society. Innovation 

performance is recognized by the Organization for Economic Cooperation and Development 

(OECD) as a crucial determinant of competitiveness and national progress. By pursuing their 

best ideas, researchers help to build a broad base of knowledge, understanding and expertise 

that can seed longer-term social and economic opportunities. Many technological and social 

innovations, with deep and positive social and economic impacts, have had their roots in public 

research and came from findings that were impossible to foresee. The most recognized way in 

which fundamental research generates benefits and fosters innovation is through the creation of 

new knowledge, information and ideas that are available to firms and other 'users' such as 

public sector researchers and policy makers.10    

Policy and scholarly literature, in Canada and internationally, supports the continued need for 

publicly-funded basic research. This is largely due to the range of potential benefits derived from 

research activities, along with their recognized contribution to a strong knowledge economy. For 

instance, Forster and Seeger11 provide an extensive list of literature supporting the notion that 

fundamental research contributes to the wealth and economic growth of a country which is 

supported by conclusions drawn by Nelson & Romer12 and Aghiona13. In addition, a recent 

report by Frontier Economics14 provides an overview of the evidence related to the rate of return 

in investment in science and innovation. It found that government-funded investments in 

science and innovation provided returns to society of between 20% and 40%.  

                                                           
10 Evaluation of Canadian Institute for Advanced Research, Final Evaluation Report, Science-Metrix, December 2015. 
11 Forster, S. and Seeger, S. Tax revenue accruing from the commercialization of research findings as an indicator for 

economic benefits of government financed research, Research Evaluation 23 (2014).  
12 Nelson, R.R, & Romer, P.M. (1996). Science, Economic Growth and Public Policy. Challenge. 
13 Aghiona, P. David, P.A. & Foray, D. (2009). Science, technology and innovation for economic growth: Linking policy 

research and practice in ‘STIG Systems’. Research Policy. 
14 Frontier Economics, Rates of return to investment in science and innovation, July 2014.  

Key finding: There is a continued need for publicly-funded fundamental research as a means 

to foster innovation and provide social, environmental and economic benefits to Canadians. 

CIFAR responds to this need by using global, interdisciplinary and collaborative research 

networks to deliver large-scale research programs designed to achieve knowledge 

breakthroughs. 
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The Council of Canadian Academies stated that fundamental research in natural sciences and 

engineering is a key driver in the creation of many public goods and that scientific advances 

help catalyze innovation, create new knowledge, foster economic prosperity, improve public 

health, enable better protection of the environment, strengthen national security and defence, 

and contribute to other national and sub-national policy objectives.15  

CIFAR responds to the continued need for fundamental research by focusing on research that 

has the potential to generate transformative knowledge16. It does this by developing and 

managing research programs that focus on key issues which have the potential to contribute to 

improved health, and environmental, societal and economic benefits to Canada. Some 

examples are as follows:  

 improved health, through the Genetic Networks program which explores the 

interactions between genes to better identify the root causes of complex genetic 

conditions like autism, asthma, Alzheimer’s, and many cancers;  

 environmental, through the Bio-inspired Solar Energy program which looks to 

photosynthetic organisms for inspiration to create new solar technologies that improve 

efficiency and storage capacity;  

 societal, through the Successful Societies program which explores the roots and effects 

of social inequalities and may provide answers regarding what makes a society 

successful; and  

 economic, through the Quantum Materials program which aims to invent and explore 

materials whose properties, like superconductivity, could revolutionize technology. 

Need to support interdisciplinary and collaborative research 

There is evidence that the types of complex questions examined by fundamental research 

benefit from an interdisciplinary and collaborative approach. In particular, the literature 

suggests that complex questions require interdisciplinary approaches17,18,19,20; collaborative 

teams increase productivity and the likelihood of translational outcomes21; and, international 

collaborations lead to greater contributions to science as measured by impact factors and 

citations.22 

An essential element of the CIFAR model is the creation and support of domestic and 

international networks that approach problems through a collaborative and interdisciplinary 

approach. Stakeholders interviewed in the third-party evaluation noted that CIFAR has been 

able to attract the best foreign and Canadian researchers to come together to work in a highly 

                                                           
15 Informing Research Choices: Indicators and Judgment, The Expert Panel on Science Performance and Research 

Funding. 2012 Council of Canadian Academies. 
16 CIFAR, 2014–2015 Annual Performance Report. 
17 The Royal Society, Knowledge, Networks and Nations: Global scientific collaboration in the 21st century, 2011.  
18 Catherine Lyall and Isabel Fletcher, “Experiments in interdisciplinary capacity-building: The successes and challenges 

of large-scale interdisciplinary investments”, Science and Public Policy, 40 (2013). 
19 Evaluation of Canadian Institute for Advanced Research, Final Evaluation Report, Science-Metrix, December 2015. 
20 Nature, Mind meld - Interdisciplinary science must break down barriers between fields to build common ground. 

September 17, 2015.  
21Jan-Michael Ross et al., “Translational research: When do public science projects result in real world impact?”, 

Academy of Management Proceedings, January 2013. 
22 Freeman, Richard B., and Wei Huang. 2015. “Collaborating with People Like Me: Ethnic Coauthorship Within the United 

States.” Journal of Labor Economics 33 (S1) (July): S289–S318. 



 

AUDIT AND EVALUATION BRANCH         12 
EVALUATION OF ISED’S CONTRIBUTION TO THE CANADIAN INSTITUTE FOR ADVANCED RESEARCH  
March 2017 

demanding international research network. This was considered a significant achievement as 

“almost no (Canadian) university has enough critical mass to be globally significant in major 

(research) areas.” Interviewees noted that CIFAR allows Canadian researchers to become part 

of the “global supply chain of ideas.” 

3.1.2 To what extent do the objectives of CIFAR align with federal government priorities? 

 

 

 

CIFAR’s objectives are consistent with the federal government’s priorities to invest in 

fundamental research and innovation, as set out in the 2015 Ministerial mandate letters, recent 

Budgets and the 2016 Inclusive Innovation Agenda. 

Ministerial mandate letters identify overarching goals and priorities of the government to invest in 

research. Specifically, the Minister of ISED is tasked with improving the quality and impact of 

programs that support innovation, scientific research and entrepreneurship. The Minister of 

Science is to support scientific research to create sustainable economic growth and support 

and grow the middle class.  

Budget 2016 recognizes the need to invest in innovation and notes that “the advancement of 

basic science and the development of intellectual capacity is the foundation for innovation”. 

Budget 2017 provided funding of $35 million, starting in 2017-18, to CIFAR.  In addition, CIFAR was 

selected as the delivery vehicle for a $125-million federal investment in Artificial Intelligence.   

Further, CIFAR’s current strategy, CIFAR 2.0 aligns with the Government’s Inclusive Innovation 

Agenda. Specifically, the Institute has set its views on building the next generation of research 

leaders who will put research goals into action. The institute seeks to attract top talent from 

around the world and to work collaboratively in a diverse ecosystem of highly qualified workers 

in order to address complex, important challenges. The fundamental research this work supports 

promotes world-class research excellence in Canada and fosters collaboration across 

academic disciplines.  

3.1.3 Is the funding of CIFAR consistent with the roles and responsibilities of the federal 
government? 
 

 

 

ISED’s support to CIFAR is consistent with the mandate and responsibilities set out in the 

Department of Industry Act, 1995 with respect to S&T activities. Specifically, these responsibilities 

include encouraging “the fullest and most efficient and effective development and use of 

science and technology” as well as fostering and promoting science and technology in 

Canada. In addition, the Act states that the Minister shall “promote, assist and provide support 

services for, and investment in, Canadian industry, goods, services, science and technology”. 

CIFAR’s work in fundamental research contributes to the fulfillment of these duties.  

Key finding: CIFAR’s objectives align with federal government priorities to invest in 

fundamental research and innovation.   

Key finding: ISED’s support for CIFAR is consistent with the federal government’s responsibility 

to foster science and technology.  Further, the federal government has a role to play in 

funding fundamental research as a general contribution to societal need. 



 

AUDIT AND EVALUATION BRANCH         13 
EVALUATION OF ISED’S CONTRIBUTION TO THE CANADIAN INSTITUTE FOR ADVANCED RESEARCH  
March 2017 

A review of academic literature pertaining to fundamental research confirms a role for the 

federal government. The OECD suggests that, “The fundamental justification for government 

support of research is the classical market failure argument: the market does not provide 

sufficient incentives for private investment in research owing to the non-appropriable, public 

good, intangible character of knowledge and the risky nature of research. In addition to basic 

research, public research is also needed to meet specific needs of national interest, such as 

defense, and of the population at large, e.g. regarding health programs”.23  

The importance of government support for basic research was also clearly highlighted in an 

expert panel report, Innovation Canada: A Call to Action, which reviewed federal support to 

R&D (referred to as the Jenkins report). It notes that federal and provincial governments play an 

important role in fostering an economic climate that encourages business innovation – for 

example, by supporting basic and applied research and related training of highly-qualified, 

skilled people.24 

The 2013 Horizontal Review report by Science Metrix found that increasingly, academic research 

[as conducted by CIFAR] is also being called upon to “contribute to the solution of societal 

problems and to support innovations and economic growth.”  The legitimacy of research 

institutions is largely based on the perceived benefits they provide, i.e., their ability to contribute 

to economic competitiveness, cultural enrichment and social progress, which ultimately justify 

the substantial investments made to them, including via public funds. 

3.2 PERFORMANCE 

3.2.1 To what extent has CIFAR been able to develop and broaden the research 

capabilities of high-quality personnel?   

 

 

 

CIFAR builds the research capacity both of Canada’s top researchers and its more junior 

researchers. Senior fellows enhance their capabilities through exposure and interaction with top 

researchers internationally and through unique interactions with peers in other disciplines. 

Literature suggests that face-to-face meetings, a key element of the CIFAR approach, 

contribute to boosting research productivity.25  

Table 2 demonstrates both the reach of CIFAR’s activities and the quality of its participants. In 

terms of reach, in 2015-16, there were 381 CIFAR researchers at 30 Canadian universities and 95 

international universities. Significantly, CIFAR’s target of maintaining a share of 40% of senior 

                                                           
23 OECD, Science, Technology and Industry Outlook, 2012.  
24 Innovation Canada: A Call to Action. Review of Federal Support to Research and Development – Expert Panel Report, 

2011. 
25 Stephanie E. Hampton and John N. Parker, “Collaboration and Productivity in Scientific Synthesis”, BioScience 

November 2011, Vol. 61 No. 11.  

Key finding: CIFAR has developed and broadened the research capabilities of Canadian 

and international researchers by providing them with the opportunity to explore novel 

research approaches and collaborate with the best researchers in the world in a face-to-

face and interdisciplinary fashion.  Further, early-career researchers have enhanced their 

capabilities through involvement in CIFAR projects and unique learning experiences provided 

to them through CIFAR. 
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fellows who are in the top 1% of their field (by citation count) was achieved in three out of four 

of the most recent years for which figures were available. Further, 81 CIFAR researchers received 

a national or international award in 2015-16. 

Table 1: Reach of CIFAR Programs and Quality of Participants 

 2011-12 2012-13 2013-14 2014-15 2015-16 
Number of Canadian universities with 

CIFAR researchers 

29 27 29 27 30 

Number of international universities with 

CIFAR researchers 

75 83 75 88 95 

Number of Canadian and international 

researchers engaged in CIFAR research 

389 377 340 349 381 

Number of researchers who received 

national or international awards 

76 75 66 78 81 

Percentage of researchers identified in 

the “Outstanding” or “Excellent” 

category in five- year peer review 

assessments26 

78% 79% 82% 89% 88%27 

Percentage of Senior Fellows that are in 

the top 1% of their fields by citation 

count 

43% 38% 40% 42% N/A 

Source: CIFAR Annual Performance Reports 

 

CIFAR also provides opportunities for the development of junior researchers through its Global 

Academy program which offers a range of opportunities for graduate students, postdoctoral 

fellows and assistant professors in Canada and across the globe to learn from and collaborate 

with some of the world’s top minds, positioning them to become the leading thought innovators 

of their generation. In addition, CIFAR fellows supervise graduate students and postdoctoral 

fellows and CIFAR funding provides these trainees with opportunities to participate in some 

program interaction meetings, attend advanced training sessions, and/or make research visits to 

the laboratories of collaborating CIFAR fellows.  

The Global Scholars program – one element of the Global Academy program – was redesigned 

in 2015-16.  This program switched its target to exceptional early career researchers in the first 

years of their assistant professorship from the previous focus on post-doctoral fellows.  The 

rationale was three-fold.  First, there are far fewer supports for early assistant professors and it is a 

particularly vulnerable time in their careers. Second, assistant professors, with their stronger 

institutional connections, create more opportunities for CIFAR to build relationships. Third, 

assistant professors deal with more competing demands (e.g. gaining tenure) for which the 

leadership component of the Global Scholars program could better help with.  

Table 3 highlights the reach of the Global Academy Program and its impacts. In terms of reach, 

there have been approximately 18-20 Global Scholars per year in recent years, scaling down as 

the old program was phased out and a new one phased in. (The appointment of 18 new Global 

Scholars was announced in September 2016.) The figures also indicate that Global Scholars 

strongly believe that the program offered them training and experience that they would not 

have been able to acquire through other programs. Further, over 1,000 doctoral students have 

                                                           
26 These percentages represent combined outstanding and excellent fellows. 
27 2015-16 results are preliminary. 
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been supervised by CIFAR researchers each year. 

Table 2: CIFAR Global Academy Activities: Reach and Impacts 

 2011-12 2012-13 2013-14 2014-15 2015-16 
Number of CIFAR Global Scholars28 20 21 18 8 18 

Percentage of Global Scholars who 

believed their fellowship provided them 

with “value-added” training and 

experience for their future career that 

they would not have been able to 

acquire through other postdoctoral 

programs 

56% 82% 87% N/A N/A 

The number of doctoral students 

supervised to completion by Canadian 

CIFAR researchers. This includes 

graduate students + postdocs  

1,614 1,141 1,390 1,466 N/A 

Source: CIFAR Annual Performance Reports 

 

According to the document review and findings from the survey of Global Scholars conducted 

as part of the third-party evaluation, junior scholars’ participation in CIFAR’s Global Academy 

program provided numerous benefits. Examples include training that would not be available in 

Canada or abroad, networking with senior and junior researchers, funding for scholarly events 

that would not be possible otherwise, exposure to cutting‐edge research ideas and mentoring 

by leading researchers in the field. 

 

3.2.2 To what extent have CIFAR activities led to increased interdisciplinary research 
and increased national and international research interactions and collaboration? 
 

 

 

The essence of CIFAR’s model is to support international research networks that facilitate 

collaboration and networking between outstanding Canadian researchers and their 

international peers. This is demonstrated in CIFAR’s membership which as of March 2017 included 

411 researchers (18 Global Scholars, 324 Fellows, 69 advisors) from 144 institutions in 17 countries.   

CIFAR continues to have a commitment to interdisciplinary collaboration29.  Peer reviews of 

CIFAR programs over the last five years have concluded that every program has created 

unique, interdisciplinary collaborations that otherwise would not have arisen. Some examples of 

the interdisciplinarity of projects include the: 

 Integrated Microbial Biodiversity program, which explores the diverse microbial world that 

surrounds and permeates human life. This program includes 18 institutions in 4 countries that 

conduct research across a wide range of fields, some of which include bioinformatics, 

                                                           
28 The Global Scholars program was re-designed as of 2015-16 and therefore there is a notable decrease in the data 

points for the 2014-15 and 2015-16 fiscal years. 
29 CIFAR Annual Report 2014-15.   

Key finding: CIFAR has been successful in facilitating interdisciplinary research and national 

and international collaboration. This approach has contributed to significant research 

achievements. 
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evolutionary biology, oceanography, ecology, genetics, virology and zoology. 

 Successful Societies program, which explores the roots and effects of social inequalities and 

may provide answers regarding what makes a society successful. This program includes 16 

institutions in 3 countries that conduct research across a variety of fields, including sociology, 

political science, organizational, cultural and social psychology, history and economics. 

 Institutions, Organizations and Growth program, which takes an integrated approach to 

basic questions, such as what makes some countries rich and others poor and what makes 

some states strong and others weak; always examining the crucial roles of different types of 

institutions. This program includes 13 institutions in 6 countries that conduct research across 

fields such as economics, political science, economic and political history, social psychology 

and anthropology.30 

Stakeholders interviewed in this evaluation believe that Canadian universities, granting councils 

and other research organizations to a large extent continue functioning as silos with CIFAR 

facilitating inter-organization collaboration. They suggested that this is because most Canadian 

research funding is directed to a researcher or an organization which does not foster 

collaboration whereas the CIFAR model focuses on bringing the best researchers from across 

Canada and around the world to address specific research questions. They also suggested that 

CIFAR’s involvement of junior researchers early in their careers encourages them to think more of 

collaboration and interdisciplinarity later in their careers. 

The survey of CIFAR fellows conducted as part of the third-party evaluation found that CIFAR 

research programs have resulted in major research achievements31 since 2012-13, and that 

66.5% of program members surveyed rated the frequency of interactions with other program 

members as a factor that greatly aided their capacity to achieve these achievements. The 

evaluation also found that, as a result of their membership in a CIFAR research program, 

program members have experienced major changes in the directions of their research and that 

the aspects of CIFAR that most influenced these changes were the quality of interactions at 

meetings (94%) and the calibre of CIFAR collaborators (88.5%). 

The third-party evaluation suggests that low representation of countries outside of North America 

could lead to missed opportunities for collaborations with international researchers outside of 

North America.32 Several stakeholders interviewed as part of this evaluation explained that it is 

difficult to get non-North American researchers to attend events in Canada and a good 

proportion of the top researchers in the world are located in the US. Further, the window of 

opportunity is small as most participants are selected when CIFAR’s research programs are 

launched or reviewed every five years. Nevertheless, CIFAR has made progress in this regard. 

Non-U.S. participation of international research members increased gradually from 23% in 2011-

12 to 27% in 2013-14 and more significantly to 33% in 2014-15 when four new programs were 

launched.  

  

                                                           
30 CIFAR Annual Report 2015-16. 
31 Major research achievements include the identification of new questions, solving of long-standing puzzles, 

development of new concepts or research methods and major changes in the directions of an existing field. 
32 Evaluation of Canadian Institute for Advanced Research, Final Evaluation Report, Science-Metrix, December 2015. 
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CIFAR has also started work to forge partnerships33 with other research organizations to increase 

collaboration as well as heighten its global profile and reach, and to strengthen its knowledge 

outreach efforts. According to the third-party evaluation, over the past five years the number of 

partnerships with other research organizations has increased from 0 in 2011-12 to 19 in 2015-16, 

with institutions in Germany, United Kingdom, Sweden, China, Korea, US and Canada.  

 
3.2.3 To what extent has CIFAR generated research knowledge been promoted and 
disseminated?  

 

 

CIFAR researchers disseminate their findings through publications both print and web-based, 

presentations at symposiums and lectures. The third-party evaluation notes that “the number of 

knowledge products generated by CIFAR program members has been significant, and many of 

these products have been published in some of the most highly regarded publishing outlets in 

their respective knowledge fields.” Further evidence of this stems from program data. For 

example, the annual number of publications and other peer-reviewed contributions by program 

members averaged 1,554 from 2011-12 to 2014-15.  

The general view of stakeholders interviewed was that, in the past, CIFAR depended on 

researchers to do their own promotion and dissemination and researchers tended to focus 

primarily on solving their research problems without sufficient emphasis on promotion and 

dissemination. However, starting in 2012-13, under CIFAR 2.0, CIFAR placed a heightened 

emphasis on creating impacts through knowledge outreach and exchange.
34

 Further, in 2013-

14, it launched IdeasExchange, which are interactive dialogues that bring together CIFAR 

fellows and knowledge users to share ideas and perspectives on how to act on the insights 

emerging from CIFAR programs. Continuing in 2014-15, it began to require that newly 

established and renewing programs develop knowledge outreach plans and a series of 

roundtables with government representatives was started. Most recently, in 2015-16, CIFAR 

increased opportunities to engage scientific leaders and early-career researchers with venture 

capitalists and industry to identify opportunities where scientific discoveries can be commercially 

developed.    

Table 4 below provides evidence that CIFAR’s outreach events are of perceived high-quality 

and are useful to participants. Specifically, 79-81% of participants surveyed rated outreach 

events as very good or excellent; 68%-88% of knowledge users surveyed reported increased 

understanding of topics presented; and 65%-81% of knowledge users surveyed planned to 

integrate the new ideas in their work. 

 

  

                                                           
33 Partners are other research organizations that enter into formal agreements with CIFAR to either contribute financially 

to CIFAR’s projects, sponsor activities that support CIFAR projects or cooperatively undertake research activities 

consistent with CIFAR projects. 
34 https://www.cifar.ca/assets/january-1-2000-1200-am/  

Key finding: CIFAR researchers have produced and disseminated a significant amount of 

knowledge products. The program’s outreach activities have increased in recent years and 

are highly regarded by participants. 

https://www.cifar.ca/assets/january-1-2000-1200-am/
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Table 3: Effectiveness of CIFAR Outreach Activities 

 2013-14 2014-15 2015-16 
Excellence of events35 (% who rated event as very good or 

excellent) 

N/A 79% 81% 

Percentage of knowledge users whose understanding of a 

topic area has been improved through the engagement 

88% 68% 75% 

Percentage of knowledge users who planned to integrate 

the new ideas into their work36 

81% 65% 75% 

Source: CIFAR Communications and Knowledge Outreach Analytics 

 

3.2.4 To what extent have CIFAR activities resulted in high-calibre research yielding 

economic and social benefits to Canadians?  

 

 

Despite the challenges associated with measuring societal impacts of research (as discussed in 

section 2.5), CIFAR does track some of these impacts. These are outlined below in Table 5. A key 

measure of the calibre of research is citation count which reflects how often an article is cited in 

other sources. As demonstrated below, an average of 41% of CIFAR researchers were in the top 

1%37 of their fields from 2011-12 to 2014-15. Results discussed in section 3.2.1 regarding awards 

received and ratings of outstanding researchers via peer review assessments also reflect the 

high-calibre research supported by CIFAR. 

Table 4: CIFAR Impacts 

 2011-12 2012-13 2013-14 2014-15 
% of Senior Fellows that are in the top 1% of 

their fields by citation count 

43 38 40 42 

Number of contributions by CIFAR programs 

that have resulted in transformative social or 

technical innovation  

5 8 11 12 

Number of contributions from CIFAR research 

programs that have resulted in significant 

economic policy changes 

3 0 2 2 

Number of contributions by CIFAR programs 

that have resulted in public policy changes, 

improved delivery of social services and 

health care, and increased life satisfaction  

8 7 12 8 

Sources: CIFAR Annual Performance Reviews and CIFAR Program Peer Reviews 

 

The above table shows that over the last four years, CIFAR programs have resulted in 36 

contributions that have resulted in transformative social or technical innovations; 35 contributions 

that have resulted in public policy changes, incidences of improved delivery of social services 

and health care, and increased life satisfaction; and 7 contributions that have resulted in 

                                                           
35 This metric is reflective of only some targeted knowledge outreach events and public engagement events. It does not 

reflect events such as government briefings and partnered speaking engagements. 
36 This metric is only used for targeted knowledge outreach activities and is not evaluated for public engagement events. 
37 The top 1% are identified in Thomson Reuters’ Essential Science Indicator. 

Key finding: CIFAR is producing high-calibre research that has contributed to social and 

economic benefits for Canadians.  
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economic policy changes.  

Specific examples of social and economic benefits gleaned from CIFAR’s research programs 

are as follows (additional examples are included in Appendix B): 

 A researcher with the Quantum Materials program is working on a refrigeration 

application involving green technologies that has received a declaration of invention, 

the first step for a patent. 

 The Government of Manitoba used CIFAR's Economic Growth & Policy Research 

(currently Institutions, Organizations and Growth program) in developing an economic 

framework for the province. 

 A prevention program for Shaken Baby Syndrome, Period of PURPLE Crying, developed 

by a researcher in the Child and Brain Development program has been implemented in 

at least one site in 8 of 10 provinces.  

 

These findings align with the third-party evaluation, which concluded that CIFAR’s research 

programs have contributed to social and economic impacts. While the report acknowledges 

that not all fundamental research will lead to these results, it notes that 15% of program 

members surveyed identified some form of social and economic impacts, including patents and 

spinoffs, changes to policies and practices or teaching and learning outcomes. Also, in light of 

the increasing focus on innovation, the third-party evaluation provided evidence of CIFAR’s 

contributions to new technologies, products or services with potential for commercial or 

economic value. Specifically, evidence was found of applications in speech recognition 

technologies, and research that has informed patent applications for technologies related to 

genetic networks. Some technologies are already finding their way into the market via start-ups 

and technology transfer to companies, such as Google.  

It is important to note that CIFAR’s focus is on fundamental research where social and economic 

impacts are often hard to predict and stakeholders agree that this should remain its focus. This is 

reflected in the third-party evaluation findings that translation of research findings into social and 

economic impacts is not a primary goal of program members. However, stakeholders 

interviewed as part of this evaluation believe that CIFAR is putting a greater emphasis on 

exploring the potential applications of CIFAR research under CIFAR 2.0 and is encouraging 

researchers to engage with end-users to look for applications. 

3.2.5 To what extent does CIFAR demonstrate efficiency and economy?  

 

 
 

CIFAR’s efficiency and economy was assessed at two levels: the efficiency and economy of the 

organization itself and ISED’s management and oversight of the contribution.   

  

Key finding: CIFAR’s virtual research model of serving as a facilitator of research 

collaborations suggests efficiencies compared to more traditional models used by other 

advanced research organizations. In addition, the program has been successful in leveraging 

external funding, exceeding federal leveraging requirements. Further conclusions could not 

be reached due to data limitations related to the organization’s efficiency and economy.     
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Efficiency and economy of CIFAR  

CIFAR employs a “virtual” research model, meaning that it does not have a physical location to 

house its researchers as is the case for most other Canadian research organizations. CIFAR’s 

approach is to allow researchers to stay with their home research institution in Canada or 

elsewhere, with CIFAR facilitating and supporting interaction and collaboration amongst 

researchers through in-person meetings. As a result, CIFAR does not incur costs for “bricks and 

mortar” research facilities or have to pay the salaries and benefits of researchers and their staff. 

Instead, CIFAR pays a relatively small amount to its researchers and leverages other sources of 

funding available to the researcher.  

CIFAR has been successful in leveraging external funding. As indicated in Table 6, for every 

dollar invested by the federal government, CIFAR has leveraged an average of $1.62 of other 

funding, exceeding the federal minimum requirement of $1 in each year per federal dollar 

invested. 

Table 5: Funding Leveraged from Federal Contribution 

 2012-13 2013-14 2014-15 2015-16 AVERAGE 
$ leveraged from other sources 

per $1 federal funding 

$1.67 $1.31 $1.52 $1.98 $1.62 

     Source: CIFAR Summarized Financial Statements 

 

The proportion of total funding devoted to non-program costs ranged from 14% to 16% during 

the evaluation period. The lack of comparable organizations with which CIFAR could be 

benchmarked coupled with limited efficiency and economy indicators and data (as discussed 

in section 2.5), presented challenges for the evaluators to draw further conclusions on CIFAR’s 

efficiency and economy.  

Efficiency and economy of ISED’s oversight 

SIS employs approximately 1/2 of an FTE for oversight activities. This includes the development 

and implementation of funding agreements, reviewing CIFAR reports and providing ongoing 

analysis and advice to the Minister of ISED and Minister of Science in relation to CIFAR. Given the 

size of the contribution, this suggests that ISED is managing these tasks efficiently. 
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4.0 CONCLUSIONS AND 

RECOMMENDATIONS 
 

4.1 RELEVANCE 

 
 There is a continued need for publicly-funded fundamental research as a means to 

foster innovation and provide social, environmental and economic benefits to 

Canadians. CIFAR responds to this need by using global, interdisciplinary and 

collaborative research networks to deliver large-scale research programs designed to 

achieve knowledge breakthroughs. 

 CIFAR’s objectives align with federal government priorities to invest in fundamental 

research and innovation.   

 ISED’s support for CIFAR is consistent with the federal government’s responsibility to foster 

science and technology. Further, the federal government has a role to play in funding 

fundamental research as a general contribution to societal need. 

 

4.2 PERFORMANCE 

 

 CIFAR has developed and broadened the research capabilities of Canadian and 

international researchers by providing them with the opportunity to explore novel 

research approaches and collaborate with the best researchers in the world in a face-

to-face and interdisciplinary fashion.  Further, early-career researchers have enhanced 

their capabilities through involvement in CIFAR. 

 

 CIFAR has been successful in facilitating interdisciplinary research and national and 

international collaboration. This approach has contributed to significant research 

achievements.  

 CIFAR researchers have produced and disseminated a significant amount of knowledge 

products. The program’s outreach activities have increased in recent years and are 

highly regarded by participants.  

 CIFAR is producing high-calibre research that has contributed to social and economic 

benefits for Canadians.  

 CIFAR’s virtual research model of serving as a facilitator of research collaborations 

suggests efficiencies compared to more traditional models used by other advanced 

research organizations. In addition, the program has been successful in leveraging 

external funding, exceeding federal leveraging requirements. Further conclusions could 

not be reached due to data limitations related to the organization’s efficiency and 

economy.     
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4.3 RECOMMENDATIONS 

 
The third-party evaluation led to six recommendations specific to CIFAR, which can be found in 

Appendix A. These recommendations were made in the context of CIFAR’s Strategic Plan 2012-

2017 (CIFAR 2.0) and are broader than the expected results stipulated in ISED’s funding 

agreement. 

 

The findings of this evaluation led to the following recommendation: 
 

1. In order to draw more meaningful conclusions about the economy and efficiency of 

CIFAR’s operations, SIS should work with CIFAR to update its Performance Measurement 

Strategy to include additional efficiency indicators.  Consideration could be given to 

identifying efficiency-related comparables (i.e. benchmarking) and targets to further 

assess CIFAR’s operations.   
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APPENDIX A: THIRD-PARTY 

EVALUATION RECOMMENDATIONS 
 

Recommendations 
Relevance 

1. In the context of the CIFAR 2.0 strategy, the institute should deepen its efforts to optimize 

the potential to engage researchers from around the world to address some of the 

emerging trends in the global research landscape. While it can continue to capitalize on 

program members’ efforts towards diversification of research and funding partnerships, it 

could do more also in terms of purposeful scouting for program members, Global Scholars 

and potential long‐term institutional partnerships. Mechanisms such as the Global Call or 

those underpinning the attraction and retention of research leaders in Canada can be 

used even more strategically to suit such purpose. 

Transformative Knowledge Outcomes 

2. The evaluation encourages CIFAR to continue to address the recommendation from the 

2013 performance evaluation in regards to developing additional performance measures 

to better capture the effectiveness of CIFAR’s activities and outputs with a view to 

assessing immediate and intermediate outcomes. A set of indicators in the PM Strategy 

centred on interactivity, the dynamics of research networks, social network analysis, and 

how such dynamics influence the research directions of program members would be 

better aligned with CIFAR’s theory of change and business model. 

Knowledge Outreach Outcomes 

3. CIFAR 2.0 should continue to closely monitor the level of influence that it exerts on the 

willingness and capacity of program members to identify, engage and respond to the 

needs of potential knowledge users. At the same time, it is recommended that CIFAR 

constantly communicate to its different stakeholders the value proposition that an 

enhanced knowledge outreach strategy potentially brings to the work of program 

members, and research programs more generally. 

Building the Next Generation of Research Leaders 

4. In line with recent efforts to refocus the Global Academy program, CIFAR should revisit its 

operational strategy related to the broader objectives of attraction and retention of HQP 

to Canada with CIFAR’s assistance. CIFAR should either identify the means by which it can 

influence the achievement of the outcome related to the attraction and retention of 

highly qualified personnel, or no longer hold itself accountable for this outcome. 

Partnership Building 

5. CIFAR should make efforts to further enhance its visibility, reputation and capacity to 

establish long-term institutional partnerships with the research and funding communities 

beyond North America. There is an opportunity for CIFAR to further leverage the personal 

networks and contacts of program members, as well as challenging itself to become a 

leading international model, as a unique organization that is able to mobilize, with few 

resources, the collective efforts and capacities of groups of well-established and emerging 

researchers towards addressing questions of relevance to the world. The Institute should 

explore more actively partnership opportunities emerging from the growing presence of 
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researchers and research funding organizations from the developing world. 

Demonstration of Efficiency and Economy 

6. In order to draw more meaningful conclusions about the efficiency and economy of 

CIFAR’s activities, it is recommended the Institute carry out additional studies that examine 

program delivery mechanisms and processes. The Global Call offers a good opportunity. 

While this is the first time that the Institute has carried out a competitive research program 

development, the mechanism of competitive calls is already well established among STI 

funders in Canada and abroad. The merits of the CIFAR approach should be contrasted 

with similar processes carried out elsewhere. CIFAR can also contrast its different 

approaches to research support, research capacity building and knowledge outreach in 

light of similar/alternative processes carried out elsewhere. 
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APPENDIX B: CIFAR’S RESEARCH 

PROGRAMS  
 

PROGRAM DESCRIPTION 
Azrieli Brain, 

Mind & 

Consciousness 

Seeks to examine the neural underpinnings of consciousness, leading to 

better treatments for mental health disorders and insights into the most 

profound questions about human nature. 

Bio-inspired 

Solar Energy 

Aims to improve our ability to use solar energy by learning lessons from the 

remarkable effectiveness of photosynthesis in plants, algae and 

photosynthetic bacteria. 

Child & Brain 

Development 

Explores the core question of how social experiences and settings affect 

developmental biology and help set early trajectories of lifelong 

development and health. 

Cosmology & 

Gravity 

Seeks to tell a comprehensive story of the structure and evolution of the 

universe, from its first moment of existence to its ultimate fate. 

Genetic 

Networks 

 

Devoted to mapping the biological networks that translate genomes into 

complex traits and improving our fundamental understanding of biological 

systems to enable new treatments and preventive measures. 

Humans & the 

Microbiome 

Examines the human microbiome — the microbes that live in and on 

us — and the role it plays in human development and behaviour, as well as 

how it is affecting our evolution and society. 

Institutions, 

Organizations & 

Growth 

Takes an integrated approach to basic questions, such as what makes some 

countries rich and others poor; what makes some societies violent and others 

peaceful; what makes some states strong and others weak; always examining 

the crucial roles of different types of institutions. 

Integrated 

Microbial 

Biodiversity 

Explores the diverse microbial world that surrounds and permeates human life. 

Program members are transforming our understanding of biodiversity and 

changing approaches to medicine and health, environmental sustainability 

and evolutionary biology itself. 

Learning in 

Machines & 

Brains 

Aims to contribute to the understanding of the computational and 

mathematical principles that enable intelligence through learning, be it in 

brains or in machines. 

Molecular 

Architecture of 

Life 

Seeks to untangle the details of the complex molecular processes that 

underlie all living systems, with implications for everything from our 

understanding of evolution to our ability to treat disease. 

Quantum 

Information 

Science 

Unites computer scientists and physicists in an effort to harness the strange 

and fascinating properties of the quantum world, where the mere act of 

observing an object changes its nature, with the aim of building quantum 

computers. 

Quantum 

Materials 

Invents and explores materials whose novel and unusual electronic properties, 

like superconductivity, could revolutionize technology. 

Social 

Interactions, 

Identity & Well-

Being 

Develops a new approach to understanding economic and social issues by 

exploring the complex ways in which health, happiness and well-being are 

shaped by social identities and interactions. 

Successful 

Societies 

Explores the roots and effects of social inequalities and asks the question: 

What makes a society successful? 
 Source: CIFAR 2015-16 Annual Performance Report 
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APPENDIX C: CIFAR RESEARCH 

IMPACT EXAMPLES38 
 
Significant economic policy changes 

 Tim Besley (Institutions, Organizations and Growth program) and co-editors published the 

first volume of Tax by Design: The Mirrlees Review, which provides the most 

comprehensive treatment of tax systems in the modern era, including proposals for 

reforming the UK system. This is the most important document on tax systems in decades. 

 Michèle Lamont (Successful Societies program) contributed to a report of the World Bank 

focused on development of children and youth in times of crisis. This report featured the 

results of the Successful Societies program. Wuermli, Alice, et al. 2012. “A Conceptual 

Framework”. P. 29-101 in Children and Youth in Crisis: Protecting and Promoting Human 

Development in Times of Economic Shocks, Mattias and Lundberg and Wuermli, Alice. 

Washington, D.C.: International Bank for Reconstruction and Development / The World 

Bank. 

 Francesco Trebbi  (Institutions, Organizations and Growth program) discussed banking 

and financial regulation with officials at the Bank of Canada and described his ongoing 

work on the Dodd-Frank Act of 2010, with Matilde Bombardini (and Marianne Bertrand), 

in the fall of 2015 at the Bank, where he visited as a former recipient of the Governor's 

Award. 

 

Public policy changes, improved delivery of social services and health care and increased life 

satisfaction 

 In July 2011, the UN General Assembly unanimously passed a resolution recommending 

that happiness and well-being should be made central policy objectives. Pursuant to 

that resolution, there was a High Level Meeting at the UN on April 2, 2012, preceded by a 

meeting of 100 experts in the field at Columbia University on April 1. The key underlying 

document for those meetings was the first World Happiness Report, co-sponsored by 

CIFAR, and co-edited by John Helliwell, Richard Layard and Jeffrey Sachs. (Social 

Interactions, Identity and Well-being program). Five of the speakers on April 1 were 

affiliated with SIIWB; including both co-directors and three past and current advisory 

committee members: Richard Layard, Bob Putnam and Danny Kahneman. Progress 

continues, as on June 28th, 2012, the UN designated March 20 as the International Day of 

Happiness. 

 James Dunn (Successful Societies program) of McMaster University completed 

complementary research on subsidized housing, which includes an on-going study of the 

redevelopment of Regents Park, one of Toronto’s best-known efforts to provide low-cost 

housing. This study received critical funding from the MacArthur Foundation, the first 

urban study outside the U.S. to do so. Dunn’s research resulted in a large report for 

Human Resources and Social Development Canada on Place-Based Policy that was 

done collaboratively with Evans and Neil Bradford who has been a guest at Program 

meetings. Dunn, J.R., Bradford, N. and Evans, J. (2010). Place-Based Policy Approaches – 

Practical Lessons and Applications for Community Development and Partnership 

Directorate. Ottawa: Human Resources and Social Development Canada. 

 

  

                                                           
38 Examples provided by CIFAR. 
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Transformative social or technical innovation 

 Speech recognizers need to learn a model of the sounds that are associated with each 

part of each possible phoneme. For the last thirty years, the dominant paradigm has 

been to use acoustic models that are based on a statistical method called Gaussian 

mixture models. Over the last year, the deep neural networks developed by NCAP 

program members have started to replace Gaussian mixture models because leading 

speech research groups at Microsoft, Google and IBM have shown that these deep 

neural networks are significantly more accurate. For example, the new Android 4.1 uses 

a deep neural net as its acoustic model and Microsoft has also deployed this new 

approach for voice search (CIFAR Learning in Machines and Brains program). 

 With colleagues at the ETH Zurich, Alexandre Blais’ group (Quantum Information Science 

program) developed techniques over the last few years to study the quantum properties 

of single microwave photons emitted by such structure. This type of study on freely 

propagating microwave light is a first required step for quantum communication in these 

systems and could be used in the construction of a quantum computer. In this particular 

study, they considered a more evolved structure with two circuit QED (Quantum 

ElectroDynamics) type setups (essentially two qubits and in two distinct photon boxes) 

built on the same chip. These two structures are meant to emit simultaneously a pair of 

microwave photons. 

 Peter Hall, Arjumand Siddiqi, Clyde Hertzman and Chris McLeod (Successful Societies 

program) explored how comparative political economy methods can be used to 

understand health inequalities within and between societies. They grouped high-income 

countries into coordinated market economies (CME) and liberal market economies 

(LME) that have different labour market institutions and degrees of employment and 

unemployment protection that may give rise to or mediate work-related health 

inequalities. Results show large differences in the unemployment and health relationship 

by labour-market and institutional context and that these differences vary by 

educational status. Focusing on a German/American comparison, they showed that 

unemployed Americans, especially those of low education or not in receipt of 

unemployment benefits, had the poorest health outcomes when compared with their 

German counterparts. 

 Gerard Bouchard (Successful Societies program) offered a new definition of Québec 

interculturalism as a model for the management of ethno-cultural diversity. The distinctive 

characteristic of the model is an attempt to find equilibrium between competing 

requirements (individual rights, protection of diversity, integration, maintenance of a 

societal symbolic foundation, development of a common culture and the like). The 

model takes as a basic fact and as a point of departure that the Québec ethno-cultural 

reality presents itself as a duality, that is a relationship between a majority and minority 

cultures. The overall goal of interculturalism is to manage this relationship according to 

the requirements of pluralism. 

 


