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Results in Brief 
 
This report presents the results of a summative 
evaluation of the Chemical, Biological, Radiological, 
Nuclear (CBRN) Research and Technology Initiative 
(CRTI).  CRTI was created in 2002.  With a budget of 
$170 million, this five-year Initiative was 
implemented to significantly enhance Canada's ability 
to detect, prevent and respond to potential CBRN 
threats to public security.  The CRTI undertakes the 
following activities: 
 

• Create clusters of federal labs as elements of a 
federal laboratory response network; 

• Provide research and development (R&D) 
project funding to build capability in critical 
areas; 

• Accelerate technology into the hands of the 
first responders community and other 
operational authorities; and 

• Provide funds to address equipment and 
facility deficiencies. 

 
The purpose of the summative evaluation of CRTI is 
to demonstrate program relevance and performance; 
demonstrate accountability and benefits to Canadians; 
and to ensure that ongoing, reliable and timely 
information is available to Department of National 
Defence (DND) senior management and other 
stakeholders.  Various methodologies were used to 
gather the evaluation evidence, including a file and 
document review, key informant interviews (n=20), 
case studies (n=5) and a survey of a sample of project 
representatives (n=52). 
 
Findings 
 
Program Relevance.  Overall, the evidence shows 
that there is an ongoing need for CRTI.  Terrorism is 
still a threat and potential terrorists are finding new and more sophisticated ways in which to 
conduct their activities, including the use of CBRN substances and weapons.  Prior to CRTI, 
there was a lack of government funding to conduct R&D activities, accelerate promising 
technologies, or even acquire existing technology to increase Canada’s capacity to prevent and 
respond to a CBRN threat.  CRTI is consistent with federal government priorities in the fight 
against terrorism and the role of technology in this area. 

Overall Assessment 
• There is an ongoing need for 

CRTI as potential terrorists are 
finding new ways in which to 
conduct their activities, including 
the use of CBRN weapons. 

• The governance structure of the 
CRTI is effective. 

• All streams of CRTI have been 
successful at developing capacity 
and filling gaps, such as biological 
and chemical threats in urban 
settings, food and water supplies, 
agro-systems (plants and animals), 
and in the environment. 

• There are a few barriers, however, 
to the success of CRTI, including 
contracting delays, funds to 
operate acquired technology, 
geographic coverage of the 
capacity to respond, and the lack 
of private sector partners to 
proceed to the testing stages of 
new technologies. 

• CRTI performance monitoring is 
effective and project information 
is well disseminated. 

• CRTI is cost-efficient and it is 
highly likely that the benefits of 
the CRTI activities will cover and 
surpass program costs, 
considering both social and 
economic impacts of the projects.
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Governance and Design.  The governance structure of the CRTI is effective and supports the 
objectives of the Initiative.  Reporting and accountability structures are clearly defined.  The 
threats and risks contained in the Consolidated Risk Assessment (CRA) enabled the 
identification of investment priorities and which gaps remain to be filled. 
 
In terms of program design, the level of funding is sufficient at the project level, but, according 
to respondents, the Initiative could fund significantly more projects if there were more total 
resources. 
 
Success.  As no major CBRN event has occurred these last few years, the assessment of the 
effectiveness of CRTI is essentially based on the review of the perceived relevance of individual 
projects, their technical merit, and their potential usefulness according to responders and users.  
In some cases, the commercial success of projects is considerable and therefore was assessed. 
 
Evidence shows that all streams of CRTI, including the technology acquisition component, the 
R&D component, the technology acceleration component and the technology demonstration 
component, have all been useful in developing capacity and filling key gaps in response 
capability against threats such as:  chemical and biological (CB) threats in an urban setting; 
biological and chemical threats toward food and water supplies; biological threats in agro-
systems (plants and animals); and biological and chemical threats to the environment.  In terms 
of on-site CBRN detection methods and devices, CRTI has supported the acquisition and 
development of a number of detection devices and sensors for many departments, thereby 
improving the tools and equipment used by responders to conduct diagnostics on site (or nearby).  
Some events would require off-site or post-event diagnostics to assess risks or measure the level 
of contamination or exposure.  For example, CRTI-supported projects have significantly 
improved Canada’s diagnostic capabilities for Foot and Mouth Disease (FMD), Avian Influenza 
(AI), hog cholera and other diseases.  More precise and timely diagnostics have resulted from 
projects and are likely to improve the timeliness of Canada’s response against FMD and AI 
outbreaks. 
 
CRTI has also made investments to increase the effectiveness of accessories for the physical 
protection of first responders.  Projects included the development of protective clothing and 
helmets, which had significant impacts, both in terms of life-saving protection and commercial 
success. 
 
The evaluation assessed whether the Laboratory Clusters work in synergy to prepare and respond 
to a CBRN hazard.  While some respondents agreed that some Clusters were working in synergy, 
others were not considered as collaborative for a number of reasons. 
 
Few factors were identified as being significant barriers to the success of CRTI.  The main 
barriers identified include contracting delays, the availability of ongoing funds to operate the 
technology, geographic coverage of the capacity to respond, and the lack of private sector 
partners to proceed from the prototype to the testing stages. 
 
The evaluation also assessed the extent to which the exercises and training and development 
activities supported by CRTI meet the needs of responders.  The evidence demonstrates that 
these are effective and appreciated by partners. 
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Monitoring.  In order to manage performance and meet accountability requirements, CRTI is 
expected to monitor its performance and demonstrate effectiveness.  According to findings, the 
monitoring approach is effective from this perspective and CRTI project information is well 
disseminated using electronic means. 
 
Cost Effectiveness.  The operation costs and program costs ratio of CRTI is significantly below 
the standard 15-percent benchmarking ratio (administrative costs vs. contribution budget) for this 
type of program.  In terms of the analysis of the program impacts in relation to its cost, case 
study evidence shows that the commercial and social benefits of some projects yield significant 
results.  Evidence suggests that it is highly likely that the benefits of the CRTI activities will 
cover and surpass program costs, considering both social and economic impacts of the projects. 
 
Recommendations 
 
Support Responder Input to Projects.  CRTI could support the development of a standing 
panel of first responders to provide input on projects at all stages.  This panel could also be used 
to disseminate findings and communicate opportunities to the first response community and seek 
input from the community. 
 
Ensure that the Balance Between CRTI Components is Adequate.  Spending across CRTI 
components is set by the Initiative’s Treasury Board submission.  The technology acquisition 
component has lost ground in terms of volume over the years.  Respondents mentioned there is 
an ongoing need to help departments and agencies maintain and replace detection and response 
equipment.  However, technical acquisition money is for labs to use collectively for new 
equipment purchases after years of underfunding.  The acquisition fund was not designed to 
supply equipment to responders, nor was it designed to take the place of A-base funding in other 
departments and agencies.  Additionally, it would also involve reprofiling of Vote 1 funds to 
Vote 5 funds.  Thus, the appropriate authorities should revisit the allocation of funding across 
components, especially if it is to be used to help departments and agencies acquire some of the 
technologies developed through CRTI. 
 
Consider Increasing Support to Emergency Exercises.  Evidence indicates that the emergency 
exercises were very useful for training responders, testing systems, establishing linkages between 
responder groups, and sharing lessons learned.  The evidence tends to show that there is an 
opportunity to increase support for exercises.  The Clusters should also consider naming 
dedicated exercise coordinators in each of the disciplines. 
 
Monitor Impacts of Projects.  Some projects have demonstrated significant success that was 
not documented in the CRTI success stories.  CRTI should consider following up on projects two 
years after completion to assess and document success.  Such efforts will help support ongoing 
funding for CRTI.  At the moment, CRTI has plans to develop an inventory of project results to 
date. 

Note:  For a more detailed list of CRS recommendations and management response, please 
refer to Annex A—Management Action Plan. 
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Introduction 
 
Study Purpose and Scope 
 

• The objective of this summative evaluation is to demonstrate program relevance and 
performance, and to demonstrate accountability and benefits to Canadians.  It is also to 
ensure that ongoing, reliable and timely information is available to DND senior 
management and other stakeholders. 

• The following issues guided the evaluation: 
- Is there a continuing need for the program? 
- Have developments in each activity contributed to the desired objectives and did 

funded activities support the CRTI mandate and objectives?  Is there consistency with 
current government priorities? 

- How effective and relevant has the governance structure been in supporting the 
objectives of CRTI?  Are there potential improvements? 

- Is ongoing funding adequate to meet program objectives to date and is there a 
sufficient funding base to achieve both the short- and long-term program outcomes? 

- Have funded activities proceeded as planned and produced expected deliverables and 
impacts? 

- Has the CRTI Framework effectively and efficiently met its mandate and the needs of 
its stakeholders, and produced the intended results/impacts to substantiate program 
relevance? 

- How well have the Laboratory Clusters and their activities contributed to achieving 
their objectives and the overall CRTI mandate? 

- Is the performance measurement framework effective? 
- What are the impacts and potential impacts of the program in view of its cost? 
- What lessons have been learned from the CRTI delivery model, including the 

partnering process?  What do the parties consider to be best practices? 

• The evaluation covers the 2003-2007 period of CRTI. 
 
Methodology 
 

• The evaluation was addressed using the following methodologies: 
- document review; 
- 20 key informant interviews; 
- five case studies, including two involving a more in-depth economic impact analysis 

of the results; and 
- online/telephone survey of Project Representatives (n=52). 

• A Value for Money (VFM) Profile assessment was also completed during the preliminary 
phases of the evaluation to support a Treasury Board pilot. 
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Program Profile 
 
Background 
 

• In December 2001, the federal budget announced $7.7 billion as new spending over five 
years to keep Canada safe, keep terrorists out, and keep Canada's border open.  This 
partly funded the Public Security and Anti-Terrorism (PSAT) Initiative to enhance 
security for Canadians. 

• As part of this horizontal Initiative, the CRTI was created in 2002.  With a budget of 
$170 million, this five-year Initiative was implemented to significantly enhance Canada's 
ability to detect, prevent and respond to potential CBRN threats to public security. 

• The mission of the CRTI is to strengthen Canada’s preparedness, prevention and 
response to CBRN terrorist attacks through Science and Technology (S&T). 

 

Activities and Expected Outcomes 
 

• The CRTI undertakes the following activities: 
- Creating clusters of federal laboratories as elements of a federal laboratory response 

network that will build S&T capacity to address the highest risk terrorist attack 
scenarios; 

- Providing R&D project funding to build capability in critical areas, particularly those 
identified in the scenarios that address CBRN attack; 

- Accelerating technology into the hands of the first responders community and other 
operational authorities; and 

- Providing funds to those areas where national S&T capacity is deficient owing to 
obsolete equipment, dated facilities and inadequate scientific teams. 

• Laboratory Clusters are groups of federal and other government laboratories with 
scientific and technical experts and supporting equipment and facilities whose S&T 
capabilities contribute to the preparedness and response to a CBRN terrorist attack in 
Canada.  The Clusters: 
- support operational readiness, including training; 
- provide S&T advice and services in support of operations; 
- develop and maintain standards, perform evaluation and certification; 
- develop and manage pertinent S&T knowledge needed in operations; and 
- conduct R&D to grow and maintain the Clusters’ S&T capabilities. 

• According to the CRTI logic model, the following outcomes are expected by the 
Initiative: 
- Federal Laboratory capability and capacity to respond to CBRN incidents; 
- Focused expertise, knowledge and capabilities of Canadian CBRN S&T performers; 
- Engaged Innovation System in the Canadian S&T base in CBRN counter-terrorism; 
- Industrial products, technologies and knowledge for CBRN counter-measures; 
- Canadian S&T capacity and capability to prepare for, prevent and respond to CBRN 

attacks; 
- Communication, cooperation, collaboration and interoperability amongst Canadian 

and international CBRN counter-terrorism communities; and 
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- Effectively positioned Canadian S&T innovation system that contributes to national 
and international security. 

• Overall, the following types of projects are supported by CRTI: 
- Research and technology development projects; 
- Technology demonstration projects; 
- “Technology acquisition” projects to equip federal government laboratories and 

responders; and 
- Technology acceleration projects that target the commercialization of technologies. 

 
Governance 
 

• CRTI is led by DND/Defence Research and Development Canada (DRDC) and involves 
many federal S&T communities, national security communities and central agencies. 
CRTI is coordinated by an interdepartmental Steering Committee. 
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Findings and Conclusions 
 
A. Relevance 
 
Conclusion.  Overall, the evidence shows that there is an ongoing need for CRTI.  Terrorism is 
still a threat and terrorists are finding new and more sophisticated ways in which to conduct 
their activities, including the use of CBRN substances and weapons.  There is a lack of funding 
available elsewhere to conduct R&D activities, accelerate promising technologies, or even 
acquire existing technology to increase Canada’s capacity to prevent and respond to a CBRN 
threat.  Evidence also indicates that CRTI-funded activities support the Initiative’s objectives 
and overall mandate.  CRTI is also consistent with federal government priorities in the fight 
against terrorism and the role of technology in this area. 

 
Evaluation Issues 
 

• Is there a continuing need for the program? 
• Did funded activities support the CRTI mandate and objectives? 
• Is there consistency with current government priorities? 

 
Key Informant Interview Findings 
 
Is there a continuing need for the program? 
 

• The CRTI program is a response to CBRN threats to North America, the 9/11 attacks in 
New York, and the anthrax letter campaign in the United States (US). 

• The evaluation found several reasons to support the continuation of the program.  One of 
the principal factors driving the continued need for the program is the increasing 
innovation of terrorists, who are finding new and more sophisticated ways in which to 
conduct their activities.  A recent example is the revelation that terrorists may use liquids 
and gels stowed in carry-on luggage as an explosive device on aircrafts.  Each new 
terrorist threat exposes gaps in our security system, which could potentially be addressed 
through CRTI-funded activities. 

• One of the strongest arguments to retain current CRTI funding is the ongoing need to 
conduct proactive R&D activities, which accelerate promising technologies, or even 
acquire existing technology, which will neutralize or counterbalance current and ongoing 
terrorist actions.  As one key informant stated, “CRTI is the national S&T incubator.” 

• In contrast, other programs are not exclusively focused on CBRN or do not support R&D.  
DRDC, for example, offers a program called the Technology Demonstration Program. 

• Provincial programs tend to look at off-the-shelf equipment rather than R&D.  In 
addition, the North Atlantic Treaty Organisation (NATO) has provided some funding for 
R&D under its Defence Against Terrorism initiative; however, the competition for this 
funding is international. 
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• Prior to the inception of CRTI, there was no coordinated effort or focused communication 
between federal, provincial and municipal levels of government regarding potential 
terrorist threats or activities.  With the inception of CRTI, representatives and partners are 
now able to strategically communicate and coordinate efforts to proactively monitor and 
respond to such threats to ensure the continued safety of Canadians. 

• There are strong arguments to support formalizing CBRN activities at the federal level.  
Leadership and expertise in the area of CBRN tend to reside in the federal government.  
The activities supported by CRTI, be they research projects or exercises, involve several 
federal departments; hence, a federally run program would seem to be the logical 
approach.  Furthermore, there is collaboration and coordination that takes place with 
allied countries, which lends itself to a federal program.  Currently, CRTI holds 
Memoranda of Understanding (MOU) with the US and the United Kingdom (UK). 

• S&T and federal government staff, the intelligence community, and operational 
communities such as the Royal Canadian Mounted Police (RCMP) conduct an annual 
risk assessment to prioritize threats, identify Canadian capacity to respond to these 
threats, and identify gaps.  It is through this annual assessment that the focus of CRTI is 
adjusted to keep the program current and relevant. 

 
Did funded activities support the CRTI mandate and objectives? 
 

• Stakeholders agreed that CRTI-funded activities (e.g., projects, symposia, exercises, etc.) 
support the Initiative’s objectives and overall mandate.  The approval process, for 
instance, requires projects to fit one of CRTI's priorities, and must meet minimum criteria 
to be considered. 

• If the annual CRA causes a shift in the research focus desired by CRTI, it will be 
reflected in the call for applications. 

• In general, the CRTI governance and project tracking is effective and does not leave 
much room for principal investigators to get off track.  At the same time, CRTI projects 
must be flexible enough for principal investigators to change the direction of the research 
if necessary. As stated by one representative, “the challenge for CRTI is to strike a 
balance between control and creativity.” 

 
Is there consistency with current government priorities? 
 

• The most recent speech from the throne stated that national security and the need for 
tools to stop those who would threaten Canadians are current government priorities.  
Explicitly stated: 

“Our Government will address Canadians directly on the challenge of protecting our free 
and open society with a statement on national security.  The Government will introduce 
legislation to make sure that Canada has the tools it needs to stop those who would 
threaten our cities, communities and families, including measures to strengthen the Anti-
Terrorism Act and to respond to the Supreme Court decision on security certificates.”1 

                                                 
1 Source:  Speech from the Throne, October 16, 2007. 



Reviewed by CRS in accordance with the Access to Information Act (AIA).  Information UNCLASSIFIED. 
Summative Evaluation of the Chemical, Biological, Radiological, 
Nuclear (CBRN) Research and Technology Initiative (CRTI) Final – May 2008 
 

 
 Chief Review Services 6/24 

Reviewed by CRS in accordance with the Access to Information Act (AIA).  Information UNCLASSIFIED. 

• A review of the National S&T Strategy revealed that CRTI is very relevant to the 
priorities of the current government.  The strategy explicitly states the role that S&T must 
play in addressing terrorism, and specifically mentions the need to better equip first 
responders with the necessary tools and knowledge to be effective. 

“Science and technology also enables the government to address public safety, security, 
and defence challenges, and mitigate risks to Canadians.  S&T leads to the development 
of new technologies that properly equip first-responders in emergencies with the 
necessary tools and knowledge to do their jobs effectively.  As new threats and risks 
emerge, whether from terrorists, natural disasters, or human-caused accidents, first-
responders must be equipped to respond quickly and effectively, while ensuring their own 
safety and the safety of those they are trying to help.”2 

 
 
 

                                                 
2 National S&T Strategy, Mobilizing Science and Technology to Canada's Advantage, May 2007. 
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B. Governance and Design 
 
Conclusion.  According to findings, the governance structure of the CRTI is effective and 
supports the objectives of the Initiative.  Reporting and accountability structures are clearly 
defined.  The threats and risks identified in the CRA informed the identification of investment 
priorities and which gaps remain to be filled. 
The majority of respondents reported that the level of funding is sufficient at the project level, 
but that the Initiative could fund significantly more projects if there were more total resources. 

 
Evaluation Issues 
 

• How effective and relevant has the governance structure been in supporting the objectives 
of CRTI? Are there potential improvements? 

• Is ongoing funding adequate to meet program objectives to date?  Is there a sufficient 
funding base to achieve both the short- and long-term program outcomes? 

 
How effective and relevant has the governance structure been in supporting the objectives 
of CRTI? Are there potential improvements? 
 
Key Informant Interview Findings 
 

• Respondents generally agreed that the governance structure of the CRTI is effective and 
supports the objectives of the Initiative.  The governance structure (including policies, 
procedures, reporting, etc.) has been improving over time, with the individuals involved 
being highly qualified and gaining experience. 

• Several respondents explained that the threats and risks identified in the CRA provided 
guidance for the identification of investment priorities and the gaps that remain to be 
filled.  At an annual two-day meeting, Cluster representatives and Public Safety Canada 
representatives discuss the CRA, identify gaps and discuss ways to counter the threats.  
Results of the discussions are forwarded to the Project Management Board (PMB)3 and 
the Steering Committee.  This process ensures that investment priorities are aligned with 
the threats and risks identified through intelligence gathering and will fill gaps and 
vulnerabilities in the Government of Canada’s preparedness, prevention and response 
capabilities. 

• Many respondents noted that the PMB works well, but there is difficulty in finding good 
reviewers to scrutinize the proposals. 

• Respondents also noted that the project management structure was excellent with clearly 
defined reporting and accountability structures.  Roles and responsibilities within the 
Initiative are clearly defined, including policies, procedures and requirements. 

                                                 
3 The PMB consists of Directors General and Directors who oversee the related activities of 22 departments.  They 
meet three times a year to review proposals and make recommendations to the Steering Committee.  Cluster leaders 
sit ex-officio on the PMB. 
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Is ongoing funding adequate to meet program objectives to date?  Is there a sufficient 
funding base to achieve both the short- and long-term program outcomes? 
 

• The majority of respondents reported that funding is sufficient at the project level, but 
that the Initiative could fund significantly more projects if there were more total 
resources.  Good projects are not being funded. 

• Many key informants noted that although the CRTI expanded to include an Explosives 
Cluster in 2006, there was no incremental increase in overall funding.  As a result, there 
are more projects competing for the same level of resources. 
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C. Success and Results to Date 
 
Conclusion.  Evidence shows that all CRTI streams have been useful in developing capacity 
and filling key gaps. In terms of on-site CBRN detection methods and devices, CRTI has 
supported the acquisition and development of a number of detection devices and sensors.  These 
have contributed to improving the tools and equipment used by responders to conduct 
diagnostics on site (or nearby), using state-of-the-art technologies. 
Some events would require off-site or post-event diagnostics to assess risks or measure the level 
of contamination/exposure.  CRTI supported projects that significantly improved Canada’s 
diagnostics capabilities for FMD and AI, hog cholera and other diseases. 
CRTI has also made investments to increase the effectiveness of accessories for the physical 
protection of first responders.  Projects included the development of protective clothing and 
helmets, which had significant impacts both in terms of life-saving protection and commercial 
success. 
The evaluation assessed whether the Clusters work in synergy to prepare and respond to a 
CBRN hazard.  While some respondents agreed that some Clusters were working in synergy, 
others were not as collaborative. 
Few factors were identified as being significant barriers to the success of CRTI.  The main ones 
identified included contracting delays, the availability of ongoing funds to operate the 
technology, geographic coverage of the capacity to respond, and the lack of private sector 
partners to proceed from the prototype to the testing stages. 
The evaluation also assessed the extent to which the exercises and training and development 
activities supported by CRTI meet the needs of responders.  The evidence demonstrates that 
these are effective and appreciated by partners. 

 
Evaluation Issues 
 

• Have funded activities proceeded as planned, and produced expected deliverables and 
impacts? 

• Has the CRTI Framework effectively and efficiently met its mandate and the needs of its 
stakeholders, and produced the intended results/impacts to substantiate program 
relevance? 

• How well have the Laboratory Clusters and their activities contributed to achieving their 
objectives and the overall CRTI mandate? 

 
Fortunately, no major intentional CBRN terrorist attack has occurred in Canada these last few 
years.  Thus, for the purposes of this evaluation, the assessment of the effectiveness of CRTI is 
essentially based on the review of the perceived relevance of individual projects, their technical 
merit through simulations and tests, and their potential usefulness, according to responders and 
users.  In some cases, while not an intended impact, the commercial success of projects is 
considerable and was assessed as part of this study. 
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Survey Findings 
 

• R&D project representatives were asked about the outputs of the project, including 
prototypes, leveraged resources and patents.  Of the 14 respondents, nine indicated their 
research produced a prototype, including three representatives who indicated that the 
prototype/application was commercialized or used by the first responders.  Of the five 
remaining respondents who had not produced a prototype, three representatives indicated 
that they were less than five years away from bringing their research to a prototype or 
pilot stage. 

• An average of five articles were published by project. 

• Three out of four respondents said that they felt much support by their organization for 
protecting the intellectual property of their research. 

• The survey also assessed the incremental impact of CRTI by asking project 
representatives if their project would have proceeded without CRTI support.  All 16 
survey respondents indicated that the project would not have proceeded as planned 
without CRTI funding.  More than half indicated that the project would not have 
proceeded at all. This indicates a strong incremental impact. 

• Of the 22 technology acceleration project representatives surveyed, the majority (18) 
indicated that the acquisition improved their capacity to respond to emergency situations. 

 
Key Informant Interview and Case Study Findings 
 
On-site Detection 
 

• The objective of a number of CRTI projects was to improve the tools and equipment used 
by first responders to conduct diagnostics on site. Most projects had the objective of 
improving the precision, range of usages, and transportability/ruggedness of the available 
equipment in the timeliest of fashion to protect populations and the first responders. 

• As such, a number of technology acquisition projects were funded for these purposes. 
This CRTI component allowed the purchase of specialized equipment, including 
technology to detect, identify and measure a range of CB agents on location, including 
airborne and infectious agents. New equipment now reduces the analysis time from three 
days to only four hours. New equipment developed with the support of CRTI is now 
being used by first responders in Canada (see Case Study 1). 
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Case Study 1:  Hand-Held Real-Time Biological Agent Detector 
Despite significant efforts to ban biological weapons around the world, evidence of biological 
weapon stockpiles does exist, and these weapons continue to pose a threat for both military 
personnel and civilians in Canada and abroad.  For this reason, there is an ongoing need to 
develop devices to detect airborne biological agents, including pathogens and toxins, on site 
and in real time.  These devices are typically deployed for first response teams in urban 
settings, in scanning cargo containers and for defence on the high seas against potential 
biological attack.  The objective of this project was to accelerate the development of the 
world’s first hand-held, real-time biodetector based on fluorescence particle detection using 
the then-existent Biological Agent Real-Time Sensor (BARTS) as a baseline detector and 
exploring novel approaches to reduce size, weight, power, and costs. 
This CRTI-funded project was largely successful in reaching the above objectives.  The 
Canadian Armed Forces and the Canada Border Services Agency (CBSA) have successfully 
tested this hand-held, real-time biodetector.  Early adopters included the Canadian Forces 
under the VP Bio Sentry program, with negotiations under way with Canadian border security 
and the US Biological Watch program.  The economic impacts of this project are significant.  
Direct sales amount to $1 million in Canada, with jobs created totalling 25 full-time 
equivalents (FTE).  However, in the event of a biological attack, the social and economic 
benefits of this technology would increase significantly.   

 
• In another example, the CBSA partnered with Transportation Canada to acquire radiation 

detection equipment. According to CBSA officials, this equipment acquired through 
CRTI meets an immediate radiation detection need in airports, ports, and other points of 
entry. The equipment is considered “state-of-the-art” by CBSA officials and fills a 
serious gap in this area. 

• CRTI funded a technology acquisition project at Natural Resources Canada (NRCan) that 
provided airborne radiation detection capability for wider range detections (that is, not in 
specific points of entries). After 9/11, NRCan reactivated its airborne sensing activities 
for security purposes. CRTI allowed the department to acquire four state of the art 
radiological detectors that fit on aircrafts and detect ground radiation activity. The 
equipment is very sensitive to a range of radiation types. CRTI closed a gap in terms of 
radiological detection as there had been no operational equipment of this type at NRCan 
since the 1990s. Without CRTI, this equipment would not have been purchased. The 
respondents also mentioned that the equipment is useful for other purposes, such as 
monitoring radiation in industrial areas or after industrial accidents. 

• More sensitive equipment is also in development. DRDC is currently working on ………  
……….. alpha and beta radiation detection equipment. Early results are extremely  
promising, and it is anticipated that a highly effective detection tool will be developed in 
the upcoming years (see Case Study 2 in classified Annex D). 

• In another example, the RCMP used the CRTI technology acquisition stream to purchase 
a system to transmit information from emergency sites to specialized labs via the Internet.  
Using wireless technologies, first responders can take samples, capture visual images 
using microscopes, and forward the information to labs off site for diagnosis.  This allows 
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the RCMP and its partners to analyze substances in remote locations without physically 
transporting the substances to labs. 

• CRTI supported a Public Safety Canada project that consisted of developing a portable, 
collapsible glove box.  This type of box is transparent and provides two side entries with 
gloves to manipulate objects safely.  Public Safety Canada designed the box and 
commercialized the product with an industry partner.  Thanks to its collapsible feature, 
the box is highly mobile and can be easily transported to various sites.  There were no 
collapsible designs on the market, nor was there a single box that could handle both 
chemical and biological agents.  According to respondents, the glove box meets a 
demand and is affordable.  Users currently include Public Safety Canada, Health Canada 
(HC), the Public Health Agency of Canada (PHAC), DRDC, the RCMP and other police 
forces. 

• Some projects were not entirely successful in terms of expected results, but provided 
useful information for potential users and product designers.  An HC project consisted of 
installing sensors in police vehicles for 24/7 operations.  The project was not successful 
in the sense that the equipment did not demonstrate the expected ruggedness that was 
expected from such a product.  However, the experience was useful as it prevented what 
would have been a disappointing acquisition.  The experience also provided lessons 
learned for the designers of the technology. 

 
Off-site and Human Health Analyses 
 

• A radiological/nuclear event could potentially affect thousands of people who would 
need to be tested for radiation exposure.  Consequently, HC, the PHAC, the Canadian 
Food Inspection Agency (CFIA) and many collaborators have been working on a number 
of projects with the objective of diagnosing or measuring the impact of CBRN incidents 
on human beings and on animals. 

• A number of examples illustrate the usefulness of these projects. A project at HC 
consisted of developing ways of measuring plutonium in a contaminated person, which 
was a success and resulted in 20 scientific publications. 

• Another HC research project consisted of increasing the effectiveness of radiation 
dosimetry analysis.  The project involved the acquisition of new technology and the 
improvement of dosimetry techniques, enabling analytical capacity to go from analyzing 
two samples per day to about 100 samples per day.  The technology was validated in 
2006 and the methods are now operational and used on an ongoing basis to measure 
radiation. 

• In the nuclear area, HC acquired off-the-shelf technology to build mobile laboratories to 
respond to nuclear incidents.  Other successful technology acquisition projects include 
the purchase of new chemical detecting equipment by the Ontario Centre for Forensic 
Science.  The equipment contributes to the detection capabilities of chemical warfare 
decomposition compounds based on testing urine.  The technology is in use and methods 
for testing blood are under development. 

• In addition to human risks, food and animal reserves are also potentially at risk of 
bioterrorist incidents.  The CFIA received support for a number of projects to 
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analyze/diagnose potential diseases that could reach epidemic proportions.  CRTI 
supported projects that significantly improved Canada’s diagnostics capabilities for FMD 
and AI, hog cholera and other diseases (see Case Study 3). 

 

Case Study 3:  Rapid Detection Field Tests for Animal Pathogens and Training 
Programs for Veterinary First Responders 

The principle objective of this project was to develop rapid, highly sensitive diagnostic tests 
for use during emergency response to outbreaks of high-threat animal viruses, specifically:  
FMD, hog cholera, highly pathogenic AI, and Nipah virus.  The second important objective 
was to identify and train veterinary first responders in the use of the rapid tests developed 
under the project. 
This project met its primary objective of developing rapid detection field tests for use during 
emergency response to outbreaks of high-threat animal viruses.  In total, 16 individual tests 
were developed and some of the assays developed are now in routine use by the National 
Centre for Foreign Animal Disease (NCFAD) and provincial laboratories in the Canadian 
Animal Health Surveillance Network (CRTI 04-0004RD). 
Some tests have already been used in real outbreak situations, including the RRT-PCR for AI 
used in the 2004 outbreak of AI in British Columbia.  This test was also used in 2006 and 2007 
for H5N1 virus surveillance of wild birds.  The project also met its second objective of 
identifying and training first responders.  The project increased the capacity at the Winnipeg 
laboratory, which did not have prior experience with the FMD virus.  The laboratory is now 
considered a world leader in this area of expertise. 

 
• It is estimated that an outbreak of FMD in the Canadian beef cattle sector could cost the 

economy as much as $43 million per day in lost production.  One study conducted in 
1987 indicates that an FMD outbreak associated with a US embargo lasting one year 
could result in economic costs reaching $2 billion for the Canadian economy.4  The cost 
of the AI outbreak in British Columbia cost the economy approximately $380.8 million.5  
Thus, quick and reliable diagnostics can potentially prevent millions of dollars in 
damages. 

 
Protection 
 

• CRTI has also made investments to increase the effectiveness of accessories for the 
physical protection of first responders. 

• A major CRTI project consisted of providing guidance for responders on protection 
equipment.  When the project was initiated, there was no Canadian standard for personal 
protective equipment (PPE) and no CBRN standards.  The project team provided 
guidance for responders on equipment as well as to the technical committee responsible 
for preparing a national standard on CBRN PPE.  See Case Study 4. 

                                                 
4 Ronald H.E. Krystynak and Pierre A. Charlebois.  The Potential Economic Impact of an Outbreak of Foot-and-
Mouth Disease in Canada.  Can Vet J. 1987 August, 28(8):  523–527. 
5 http://cmte.parl.gc.ca/Content/HOC/committee/381/agri/reports/rp1770579/agrirp03/09-rap-e.htm. 
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Case Study 4:  Standards and Guidance for Protecting the First Responder Against 
Chemical and Biological Threats 

Currently, there is no Canadian standard for PPE and no CBRN standards.  Most standards are 
US-based and, in practice, most civilian responders use military equipment that is not tested 
for civilian use. 
The primary objective of CRTI project CRTI 01 0029RD was to provide guidance to Canadian 
first responders in the selection and use of PPE for CBRN terrorism response.  The research 
team in the Department of Chemistry and Chemical Engineering at Royal Military College and 
a team of collaborators defined response roles, tested capabilities, defined requirements, and 
provided guidance for responders as well as the technical committee responsible for preparing 
a national standard on CBRN PPE. 
Overall, the project was considered successful.  It produced a guidance document for the 
selection and use of PPE for first responders, established test capabilities for body and 
respiratory protection, determined protection capabilities for existing clothing and respiratory 
systems, and established the importance of system integration and system-level evaluation. 

 
• One major project led to the development of a protective blast helmet and suit for bomb 

disposal/deactivation professionals.  The project was so successful that the helmet and 
suit were developed and commercialized.  The economic impact of this project alone is 
estimated at approximately $50 million. See Case Study 5 for a summary of the case. 

• A CRTI project consisted of using technology to analyze crime scenes with robot and 
software technology before the responders enter dangerous premises.  Investigating crime 
scenes where CBRN agents have been deployed poses great dangers to first responders, 
especially if there is limited intelligence about the scene.  The RCMP, DRDC and 
Canadian Police Research Centre worked with a private sector company to develop a 
Crime Scene Modeler (C2SM) to rapidly scan and record the CBRN scene in three 
dimensions.  The sensor fits on a robot platform and maps the contamination levels of 
CBRN agents.  The data is forwarded to available staff in safe locations nearby and at 
emergency centres for rapid analysis.  The modeler is at its third prototype stage and is 
currently being field-tested. 
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Case Study 5:  Project to Research, Design, Build, and Test Explosive Ordnance Disposal 
(EOD) 9 Helmet 

First responders who are called upon to analyze and neutralize explosive devices are exposed 
to extremely high risks.  A major emerging trend is the use of CB agents attached to an 
explosive.  The objective of this project was to design, develop and evaluate a new CBRN 
blast protective helmet and integrated protective suit to reduce risks to bomb disposal teams. 
The project led to the development and commercialization of the EOD9 Helmet and Suit.  The 
new equipment features protection from high-velocity projectiles as well as from CB threats.  
Following three years of production and commercialization, current direct sales of the helmet 
and suit are $35 million.  Additionally, this figure excludes future sales, which are likely to 
occur.  Many Canadian jobs have been created/maintained as a result of the commercialization 
of the helmet and suit (136.5 FTEs over 3.5 years or 39 annually). 
The benefits in terms of lives saved should also be added to these amounts, a likely scenario 
considering the current risks in war zones.  Based on conservative estimates of $4 million per 
life saved, the economic impacts of the equipment is expected to exceed $50 million.  

 
Information Management and Operational Capabilities 
 

• A few projects had the objective of improving information management and operational 
capabilities.  Such projects included the creation of a CBRN incident database.  This 
database contains documented information related to specific incidents, including types 
of agents, threats, materials, and outcome of incident.  Multiple users can use the 
database simultaneously.  The technology was acquired through the technology 
acquisition stream. 

 
Laboratory Clusters 
 

• As indicated in the Results-based Management Accountability Framework (RMAF), the 
Laboratory Clusters are groups of federal and other government laboratories.  The 
Clusters comprise scientific and technical experts as well as supporting equipment and 
facilities.  The Clusters are intended to contribute synergistically, effectively and 
efficiently to Canada’s preparedness and capacity to respond to a CBRN terrorist attack. 

• The evaluation assessed whether the Clusters work in synergy to prepare for and respond 
to a CBRN hazard.  Overall, there was no consensus among the respondents on this issue:  
individual opinions varied, some mentioning that some clusters such as the Radiation 
Nuclear Clusters were more effective/collaborative than others; some clusters such as the 
Forensic Cluster are more recent and have some catching up to do; some were of the 
opinion that there was synergy, while others were critical about the issue; and a senior 
CRTI official was of the opinion that communications between Clusters are improving 
overall. 

• None of the respondents questioned the need for Clusters.  In fact, some mentioned a 
number of benefits, including the useful input Clusters provide about priorities for CRTI 
selection processes.  Most agreed that the Clusters had some level of readiness, 
depending on the type and scale of incidents. 
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• Roles and responsibilities are clear, but some respondents agree that Clusters are not 
always fully aware of the activities of the other Clusters. 

 
Unexpected Impacts 
 

• Respondents described how the projects were useful for purposes not related to terrorism 
or deliberate threats.  These include useful techniques, technologies and applications that 
benefit public health and animal health. 

• Other respondents mentioned that the projects led to partnerships that led to other spin-
off projects outside of CRTI.  For example, partnerships have been developed with other 
departments and levels of government, including the provinces.  A level of trust has been 
developed, and partners are also better aware of the capabilities of others. The RCMP, for 
example, realized that Environment Canada has a network of weather stations that could 
be used for monitoring purposes.  Environment Canada also has data that could be used 
to predict where Anthrax could drift if large volumes were dispersed, for example. 

 
Challenges and Barriers 
 

• Many respondents noted that projects were often delayed due to contracting and funding 
transfer issues between departments.  A respondent mentioned that contracting can take 
several months before transferring the funds, which is a major issue for researchers 
working on leading-edge technologies (“Sometimes technology moves too fast and the 
project is no longer groundbreaking”). 

• Another issue raised by a few respondents was associated with human resources (HR).  
They mentioned that funds for the technologies acquired through CRTI are not 
continuous.  This is understandable considering that they are used to purchase equipment 
and technologies.  However, some devices require specialized technicians for operation 
and maintenance purposes.  The Departments and Agencies needed to find funds to cover 
these costs, which in some instances can be difficult. 

• A third challenge that was identified was engaging private sector partners to move the 
project to its final stages―that is, to the stage where the technology is ready for first 
responders.  Private sector firms often hesitate to engage in projects, or in specific project 
phases, for a number of reasons.  Some firms do not anticipate significant profits for 
products with narrow markets, while other firms hesitate to get involved in the field-
testing stages because they tend to be expensive.  Some types of equipment, such as 
protective equipment, require tests and certifications.  Only a limited number of firms are 
ready to make investments in order to certify protective equipment. 

• Finally, geographic coverage is a major challenge for those involved in direct response 
and preventive measures.  Agencies and organizations such as the RCMP, the CBSA and 
CFIA face significant challenges when incidents require specialized equipment.  While 
CRTI allowed the purchase of sophisticated equipment, such as radiation sensors, these 
are usually limited in numbers and in some cases difficult to transport to remote 
locations.  In the case of NRCan, four pieces of radiation detection equipment were 
acquired through CRTI.  According to interview respondents, it could take up to seven 
hours to transport the equipment in some locations if a scan were necessary. 
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Exercises 
 

• Almost all respondents said that the emergency exercises had been useful and well 
coordinated.  Many examples were provided, from exercises related to explosives to 
outbreaks of dangerous diseases. 

• A number of respondents mentioned that lessons were learned from the exercises and that 
improvements have been made as a result.  Lessons include the awareness of equipment 
deficiencies/limitations, better knowledge of partner roles and resources, gaps in 
communications, etc.  In terms of improvements, some mentioned that more exercises 
should take place, considering their usefulness.  A dedicated person should perhaps be 
appointed to coordinate these exercises. 

 
Training and Development 
 

• CRTI also supports training and development initiatives by funding training initiatives 
and organizing an annual symposium.  Respondents were unanimous in saying that the 
symposiums are interesting, useful and well organized.  They address top priorities, 
engage the responder community and allow partners to share CRTI results.  Valuable 
information is exchanged.  The symposiums are also an opportunity for CRTI officials to 
explain the Initiative and present future directions. 

 
International Collaborations 
 

• A number of respondents provided examples of projects where foreign partners were 
consulted.  The development of the CBRN incident database, for example, involved 
consultations with US officials.  A CRTI official mentioned that there is an international 
bilateral agreement with the US that allows joint projects to take place. Some allies have 
adopted CRTI’s CRA approach. 
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D. Monitoring 
 
Conclusion.  In order to manage performance and meet accountability requirements, CRTI is 
expected to monitor performance and demonstrate its effectiveness.  According to findings, the 
monitoring approach is effective from this perspective and CRTI projects are well disseminated 
using electronic means.  Some of the project descriptions appeared outdated and would benefit 
from updates.  Such updates could document the most recent successes of the projects. 

 
Evaluation Issue 
 

• Is the performance measurement framework effective? 
 
Key Informant Interview Findings 
 

• According to interview respondents, reporting mechanisms are satisfactory overall.  
Those who produce the quarterly and final reports find them acceptable and comparable 
to other similar initiatives. 

• The evaluation team reviewed the monitoring tools and found them satisfactory 
considering the constraint―that is, considering that R&D can take several years to 
produce concrete results.  The diversity of projects also makes it extremely difficult to 
produce reports with standardized indicators (apart from research outputs such as 
publications). 

• The description of research projects on the DRDC Internet was found to be above 
average. Descriptions of project results are quite extensive. However, some of the project 
descriptions appeared outdated and would benefit from updates. Such updates could 
document the most recent successes of the projects. 
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E. Cost Effectiveness 
 
Conclusion.  According to evidence, the ratio of operation costs and total program costs of 
CRTI is significantly below the usual 15-percent benchmarking ratio for this type of program.  
As for the analysis of the program impacts in relation to its cost, case study evidence shows that 
the commercial and social benefits of some projects yield significant results.  Evidence suggests 
that it is highly likely that the benefits of the CRTI activities will cover and surpass program 
costs. 

 
Evaluation Issue 
 

• What are the impacts and potential impacts of the program in view of its cost? 
 
Ratio of Operating Costs vs. S&T Investments 
 

GOVERNMENT OF CANADA COSTS (GOC) Period covered 
Apr 06 to Mar 07 

Operating Costs: 

Salaries and Benefits $1,179,015 

Operating Costs (admin) $506,642 

Professional Services $585,000 

Sub-Total (A): $2,270,657 

Non-Administrative Disbursements by GOC: 

S&T Investments (including capital Vote 5) $24,697,873 

Sub-Total (B): $24,697,873 

TOTAL COSTS TO THE GOC (A+B): $26,968,530 

Ratio of Operating Costs vs. S&T Investments 9.19% 
 

Table 1.  CRTI Program Costs. 
 

• As shown in Table 1, the operating costs as a percentage of S&T investments were 
9.19 percent.  This is below the usual 15-percent benchmark used to assess the cost 
efficiency of such programs, which is to be expected from an initiative of this size. 

 
Impacts vs. Costs 
 

Key Informant Interview and Case Study Findings 
 

• A number of CRTI projects achieved significant results.  Some of them were assessed for 
their expected benefits in view of their costs.  Two successful cases, in particular, were 
reviewed and assessed for their potential economic and social impacts. As an attempt to 
assess these impacts, the following three scenarios are presented: 
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Scenario 1:  
Equipment 
not used 

Scenario 2: Usage based 
on historical data of 
previous equipment and 
conservative scenarios 

Scenario 3: Usage based on 
likely scenario if current 
international context is 
ongoing 

Economic impacts in terms 
of sales 

$36M $36M $36M + $10M (future sales) 

Economic impacts in terms 
of jobs created (FTEs) 

64 FTEs 64 FTEs 64 FTEs 

Value of lives saved ($4M 
per life saved, which is 
consistent with literature) 

0 $20M (5 lives saved) $200M (50 lives saved) 

 
Table 2.  Scenarios of Economic and Social Impacts of two CRTI Projects (CRTI Support 

for EOD 9 Helmet and Hand-Held Real-Time Biological Agent Detector). 
 

• The impacts could increase significantly according to the context in which they would be 
used.  In situations where many lives are saved (which, according to most sources, are 
worth $4 million per life saved).  The range of impacts could therefore be between 
$36 million and $246 million.  Based on recent historical figures on the usage of similar 
helmets, the evaluation team concludes that the $50-million range is highly likely.  Thus, 
for these two projects alone, the impacts justify approximately one-third of all CRTI 
costs, according to our assessment. 

• Another case study indicates that the development of more effective diagnostics for FMD 
and AI could have even greater economic impacts.  In the event of a more timely 
response that can avoid massive herd destructions and an international embargo on 
Canadian beef and hog products, the savings could be in the billions of dollars. 

• Other CRTI projects have also led to tangible products or technologies that are currently 
in use, which means that the benefits actually exceed expenses in relation to CRTI 
investments.  Some projects are also quite recent (2006-2007), and it is likely that some 
of them will also be successful. 

• A complete VFM profile was developed using Treasury Board Secretariat (TBS) 
guidelines. CRTI received an overall rating of “good value for money,” consisting of a 
high rating for program relevance (19 out of 21 possible points), and a medium rating for 
program performance measurement (39 out of 63 possible points). CRTI participated in 
the VFM trial and provided feedback to TBS that will result in the modification of the 
tool for future use. The tool as applied during the VFM evaluation was not able to 
accurately reflect the results of an R&D program, which tend to be delivered in the longer 
term.  Additionally, the required measures and benchmarking were not applicable to the 
innovative CRTI model.  See Annex B for details. 
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F. Lessons Learned 
 
Conclusion.  The following lessons learned were identified by respondents: 

1. Involving a wide range of stakeholders enhances project results; 
2. A high level of commitment can take its toll on Cluster members; 
3. It is a challenging task to proceed to the commercialization stage of products, in some 

cases because the private sector does not have the resources to test and evaluate the 
products; and 

4. It is important to support projects at every stage, from basic research to 
commercialization. 

 
Evaluation Issue 
 

• What lessons have been learned from the CRTI delivery model, including the partnering 
process?  What do the parties consider to be best practices? 

 
Key Informant Interview Findings 
 
The evaluation shows that a number of CRTI projects are successful, demonstrating how the 
CRTI is effective overall.  The following lessons learned were identified by interview 
respondents. 

• Involving a Wide Scope of Stakeholders Enhances Project Results.  Some 
respondents observed that the quality and validity of CRTI projects improved over time 
as the project teams learned to incorporate more input from first responders in the early 
stages of the project. 

• A High Level of Commitment Can Take its Toll on Cluster Members.  A few 
respondents stated that there is a risk of “burn-out” among Cluster members.  Members 
are often involved in a variety of intense supplementary duties in addition to other 
significant responsibilities within their “day jobs.”  Some are running CRTI “on the side 
of the desk.” 

• Challenge to Proceed to Commercialization Stage.  It is reportedly a significant 
challenge to move from development to the commercialization/utilization stage.  It was 
reported that the private sector does not have sufficient capacity to test and evaluate 
products.  Some companies are going to the US to do that, but it is expensive.  Additional 
CRTI support is required for testing and evaluating products/prototypes. 

• Balanced Approach to Funding.  Respondents indicated that balanced support of the 
whole research cycle is essential for overall sustainability of CBRN technology.  It is 
important to support projects at every stage, from basic research to commercialization. 
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G. Potential Improvements 
 

Conclusion.  Many potential improvements were suggested by respondents, including: 
1. Addressing HR challenges to operate technology; 
2. Using a standing panel of responders; 
3. Ongoing support to maintain acquired technology; 
4. Ensuring that exercises are occurring on an ongoing basis; and 
5. Simplifying the application process. 

 
Key Informant Interview Findings 
 
A number of potential improvements were mentioned by respondents, including the following: 
 

• Human Resource Challenges need to be Addressed to Operate Acquired 
Technology.  CRTI has been effective in improving access to the technology; however, a 
gap exists in finding, hiring, and training the appropriate people to operate the 
technology.  Specific skill sets are required and there is a risk of the talent pool “drying 
up.” 

• Continue to Broaden the Scope of Project Leaders and Other Stakeholders.  One 
federal stakeholder indicated that the provinces and municipalities have the capacity to be 
project leads, and they should be permitted to do so.  This would allow for the 
engagement of additional experts in project development and improve the reach of CRTI 
projects beyond federal stakeholders. 

• Use of Standing Panel of Responders.  Development and take-up of new technologies 
could be improved if first responders’ input was received from different mechanisms, and 
information was communicated to the first responders in a language that they could 
understand.  One possible mechanism for this would be a standing panel of first 
responders, possibly established through the Forensics Cluster.  This panel could be 
responsible for disseminating messages to the first response community and seeking 
input from the community. 

• Sustainability.  Once a new technology has been developed it can be very resource-
intensive to maintain and operate.  In addition, equipment constantly expires and is 
superseded by improved technology.  Therefore, there must be ongoing support for 
technology acquisition, training and maintenance. 

• Ensure that Exercises are Widely Available and are Occurring on an Ongoing Basis.  
While exercises were reported to be useful in terms of helping the participants prepare to 
respond to a CBRN incident, they could be increased in terms of numbers.  The following 
measures could be considered: 
- Federal labs responsible for analyses and diagnostics could be asked to test samples 

on a regular basis as an exercise. 
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- A few respondents suggested that if one person were dedicated to coordinating 
exercises in each discipline, it would allow for more exercises to be conducted and 
ensure a consistent approach.  At present, the people coordinating the exercises have 
a wide range of commitments, and planning an exercise is sometimes a lesser priority. 

• Simpler Application Process.  Simplification of the application process would make 
technology acquisition projects more accessible to the first response community.  First 
responders are not as likely to apply if there is an onerous administrative process, as they 
often do not have administrative support.  In addition, a few respondents stated that clear 
and concise definitions of eligibility requirements are needed. 

 
Other Suggestions 
 

• Results dissemination should be expanded and accelerated.  The most widely reported 
mechanism for hearing the project results is the annual symposia. 

• A MOU is recommended in order to define response roles in the event of a CBRN 
incident.  For example, a MOU with Canadian Forces, DRDC, and the RCMP would 
specify what each party would do in the event of an emergency.  At this point DRDC’s 
responsibility in a CBRN incident has not been defined, so if an emergency happens, it 
rests on the judgment of DRDC employees to take action.  However, leadership rests with 
the RCMP and the national CBRN team to provide strategic direction. 

• A lot of initial focus of CRTI research in the radiation/nuclear area was on physical 
measurement.  Now, more attention is required in the actual response approach for 
radiological and nuclear incidents. 
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Recommendations 
 
Governance 
 
Support Responder Input to Projects.  The evaluation findings indicate that many projects 
have benefited from the input of responders.  A more formalized approach would be beneficial. 
 
Recommendation.  Support the development of a standing panel of first responders to provide 
input into all stages of projects.  This panel could also be used to disseminate findings and 
opportunities to the first response community and seek input from the community. 

 
Consider Increasing the Support to Emergency Exercises.  Evidence indicates that the 
emergency exercises were very useful for training responders, testing systems, establishing 
linkages between responder groups, and sharing lessons learned. 
 
Recommendation.  There is an opportunity to increase support for exercises.  The Clusters 
should also consider naming dedicated exercise coordinators in each of the disciplines. 

 
Finance 
 
Ensure that the Balance Between CRTI Components is Adequate.  Spending across CRTI 
components is set by the Initiative’s Treasury Board Submission.  Some interview respondents 
mentioned that the technology acquisition component has lost ground in terms of volume over 
the years (which is confirmed by the CRTI financial figures that show that R&D projects have 
gained importance over the years).  Respondents mentioned that there is an ongoing need to help 
Departments and Agencies maintain and replace detection and response equipment. 
 
Recommendation.  Examine the balance of funding allocations across program components. 

 
Performance Monitoring and Reporting 
 
Monitor Impacts of Projects.  Some projects have demonstrated significant success that was 
not documented in the CRTI success stories.  Such efforts will help support ongoing funding for 
CRTI. 
 
Recommendation.  CRTI should follow up on projects two years after completion to assess 
and document successes. 
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Annex A—Management Action Plan 
 
Governance 
CRS Recommendation 

1. Support the development of a standing panel of first responders to provide input into all stages of projects.  This 
panel could also be used to disseminate findings and opportunities to the first response community and seek 
input from the community. 

Management Action 

A standing panel is one of several options for maximizing input of responders.  A full analysis of how best to 
accomplish this will be conducted with delivery and implementation options that will incorporate results from: 

OPI:  ADM(S&T) Target Completion Date:  September 2008 

• An ongoing responder capability analysis being performed and led by CRTI through a nascent responder 
“cluster”; 

• The ongoing integration of the Canadian Police Research Centre into the Centre for Security Science and 
associated roles, including responsibilities for responder linkages; and 

• An ongoing examination of barriers and solutions to exploitation and sustainment. 

OPI:  ADM(S&T) Target Completion Date:  Ongoing 

 

CRS Recommendation 

2. There is an opportunity to increase support for exercises.  The Clusters should also consider naming dedicated 
exercise coordinators in each of the disciplines. 

Management Action 

Based on the Phase 1 of CRTI, exercise investments and lessons learned, the Centre for Security Science is 
compiling a forward integrated exercise strategy as a basis for resource allocations for implementation. 

OPI:  ADM(S&T) Target Completion Date:  December 2008 

Milestones: 

• Public Security Community Consultations. 

OPI:  ADM(S&T) Target Completion Date:  May 2008 

• Circulation of Draft Strategy. 

OPI:  ADM(S&T) Target Completion Date:  September 2008 

• Approval of Strategy by Steering Committee. 

OPI:  ADM(S&T) Target Completion Date:  October 2008 
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Finance 
CRS Recommendation 

3. Examine the balance of funding allocations across program components. 

Management Action 

Based on a comprehensive inventory and analysis of all previous investments and results, CRTI will document the 
overall balance of investment across multiple program dimensions.  Specifically, across the pre- and post-event 
spectrum; across the Research and Technology Development, Technology Demonstration and Technology 
Acceleration readiness spectrum; and across the acquisition vs research investment divide.  From this examination, 
recommendations will be made through the governance structure regarding appropriateness of current balance and 
future balance targets. 

OPI:  ADM(S&T) Target Completion Date:  November 2008 

Milestones: 

• Documentation of total investment inventory including past six-year balance of investment. 

OPI:  ADM(S&T) Target Completion Date:  July 2008 

• Public Security Community workshop aligning balance with desired program outcomes. 

OPI:  ADM(S&T) Target Completion Date:  September 2008 

• Tabling of actual vs. desired balance of investment to PMB and the Steering Committee for comment and 
validation. 

OPI:  ADM(S&T) Target Completion Date:  November 2008 

 

Performance Monitoring and Reporting 
CRS Recommendation 

4. CRTI should follow up on projects two years after completion to assess and document successes. 

Management Action 

CRTI has implemented an inventory of all previous investments as a framework to assess overall balance of 
investments (See Ser # 3).  This will also be utilized in identifying exploitation successes and barriers.  This will be 
part of its comprehensive program performance measurement framework to be implemented. 

OPI:  ADM(S&T) Target Completion Date:  December 2008 

Milestones: 

• CRTI program performance measurement framework to be implemented. 

OPI:  ADM(S&T) Target Completion Date:  November 2008 
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Annex B—Value for Money Profile (VFM) 
 

Purpose of VFM Profile 

A recent Treasury Board Secretariat (TBS) review of evaluation reports revealed that relevance 
and cost effectiveness are not well addressed, and VFM concepts remain ill defined.  In 
response to these findings, the VFM Profile tool was developed by TBS in consultation with 
senior evaluation managers to improve the reach and quality of program evaluations, which 
currently cover only 10-12 percent of annual program expenditure.  The profile is expected to 
support departmental decision-makers in allocating funds, and contribute to reporting to 
Cabinet and Parliament.  It is expected that program managers will use VFM concepts to better 
demonstrate program importance and value to Canadians. 

This report describes the program’s capacity to demonstrate relevance and performance, as the 
VFM Profile examines the VFM demonstrated by a program along two dimensions: 
1. Relevance – Are we doing the right thing? 

• Program addresses a demonstrable need, is appropriate to the federal government, and 
is responsive to Canadians 

2. Performance – Are we achieving value? 
• Economy:  Are taxpayer resources well utilized? 
• Efficiency:  Are program outputs (services and products) achieved in an affordable 

manner? 
• Effectiveness:  What is the extent to which program objectives have been achieved?  

That is, what results were produced? Are the costs of achieving program outcomes 
minimized? 

The VFM tool (in Excel format) relies on a combination of interviews with managers, 
document reviews, and financial and performance data to rate seven relevance indicators and 
21 performance indicators.  Each indicator receives an overall rating: low (1 point), medium 
(2 points), or high (3 points).  The maximum score that can be achieved is 84 points 
(28 indicators x 3 points).  Rating categories are as presented in the table below. 

 
Relevance 
 

Relevance Indicators 

Rating of 
Manager’s 
Response 

Rating of 
Documentation 

Overall 
Score 

Capacity to Demonstrate Relevance 
#1 Baseline Information 2 2 2 
#2 Case for Program Intervention 3 2 2 
#3 Program Theory 3 3 3 
Rating of Program Relevance 
#4 Source of Program Authority 3 3 3 
#5 Continuing Need for Program 3 3 3 
#6 Consistency with Current Govt Priorities 3 2 3 
#7 Appropriateness to Government 3 3 3 

OVERALL SCORE 19 
OVERALL RATING HIGH 
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Performance 
 

Performance Indicators 

Rating of 
Manager’s 
Response 

Rating of 
Documen

tation 

Rating of 
Program 
Inputs, 

Outputs, or 
Outcomes 

Overall 
Score 

Capacity to Demonstrate Economy 
#8 Planning & Targets  3 3 3 3 
#9 Information Management System 3 N/A N/A 3 
Input Costing Indicators  
#10 Operating costs as a percentage of total program costs  3 N/A 3 3 
#11 Non-administrative Disbursements by GOC (e.g., Gs&Cs) versus target 3 N/A 3 3 
#12 Variance of various costing ratios (salary, professional services, capital) 2 N/A 3 2 
#13 Benchmarking operating costs as % of total costs with like-type programs 1 N/A 1 1 
Management Practice Indicators 
#14 Productivity 2 N/A 2 2 
#15 Benchmarking best practices 2 2 N/A 2 
#16 Management performance contracts 1 N/A N/A 1 
#17 Alternative Delivery Models 2 N/A N/A 2 
Capacity to Demonstrate Efficiency 
#18 Planning & Targets   3 2 1 2 
#19 Performance Measurement & Information Management 2 2 N/A 2 
Rating Performance of Efficiency 
#20 Achievement of targets for cost per output  2 N/A 1 2 
#21 Benchmarking of cost per output 1 N/A 1 1 
Management Practices Indicators 
#22 Service Standards   1 N/A N/A 1 
#23 Management performance contracts 1 N/A N/A 1 
Capacity to Demonstrate Cost Effectiveness 
#24 Planning & Targets   2 2 1 2 
#25 Performance Measurement & Information Management 2 2 N/A 2 
Outcome Costing Indicators 
#26 Achievement of target(s) of cost per direct outcome  1 N/A 1 1 
#27 Benchmarking of cost per outcome  1 N/A 1 1 
Management Practices 
#28 Client Satisfaction   2 N/A N/A 2 

OVERALL SCORE 39 
OVERALL RATING MEDIUM 

 

Issues and Challenges 
 
Because the VFM tool is in a developmental stage, issues and challenges were understandably 
encountered in completing the VFM Profile for CRTI.  For example, in its present design, the 
VFM tool does not allow for proper computation of cost per output and cost per outcome for 
programs with multiple outputs and outcomes. Specifically, the VFM tool requires total program 
costs to be divided by program output to yield unit output cost.  In the case of CRTI, where 
multiple outputs are generated across numerous activities, following the tool’s methodology is 
simply not possible.    
 
Calculating cost per outcome is even more challenging. The targeted outcomes for CRTI (e.g. 
Canadian S&T capacity and capability to prepare for, prevent and respond to CBRN attacks; and 
communication, cooperation, collaboration, and interoperability amongst Canadian and 
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international CBRN counter-terrorism communities) are not easily measured or quantified, and 
do not lend themselves to use as a denominator in a measure such as cost per outcome. 
Furthermore, determining the share of program cost attributable to each of these outcomes is not 
possible.   
 
Limitations  
 
The VFM profile is described by TBS as “rapid assessment tool”6; therefore, the VFM Profile is 
not a full value-for-money evaluation.  It helps identify information required to demonstrate 
value for money.  The TBS VFM Profile guidebook suggests that in instances where a more 
thorough assessment is needed, evaluators are encouraged to undertake a full evaluation.  In the 
case of the CRTI evaluation, the VFM Profile will complement the overall evaluation. Therefore, 
the VFM Profile will be considered one line of evidence for the overall evaluation. 
 
Conclusions of VFM 
 
CRTI received an overall rating of “good value for money,” consisting of a high rating for 
program relevance (19 out of 21 possible points), and a medium rating for program performance 
(39 out of 63 possible points).  The recommended action, according to the VFM matrix is:  
“improvement of program performance measurement.” 
 
VFM Ratings for CRTI 
 

Indicator Category Ranking Rating Score/Max Score Rating 

Relevance High 19/21 High 

Performance Medium 39/63 Medium 

OVERALL RATING Good value for money 
 
CRTI scored lower on several performance indicators for a number of reasons.  These reasons 
are discussed below. 
 

• A number of indicators require the benchmarking of CRTI costs and performance with 
like-type organizations.  CRTI has not engaged in this sort of benchmarking exercise; 
however, it is a relatively new program, and suitable comparison organizations in Canada 
do not exist.  Organizations in other countries that carry out similar activities to CRTI 
may be reticent to divulge sensitive cost and performance data to CRTI. 

• CRTI targets for outputs and outcomes were not defined in its performance framework.  
Quantitative targets for its key outcomes, such as the expected number of technologies 
commercialized for the first responder market, have not been established.  Reporting on 
outcomes has been ad hoc rather than systematic. 

                                                 
6 Treasury Board of Canada Secretariat (March 2007) VFM Profile Guidebook.  
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• CRTI has not established service standards or performance management contracts.  These 
two indicators may not be particularly relevant, however, given the nature of the 
program. 

• Alternative service delivery models were not explicitly considered during the design of 
CRTI.  CRTI is a unique delivery model, and the availability of comparable models at the 
time of designing CRTI was limited or nil. 

 
Recommendations 
 
The VFM tool suggests that CRTI is a relevant program, but the program should improve its 
measurement of performance.  In particular, program management should consider revisiting the 
CRTI RMAF to ensure it continues to reflect the program’s desired outcomes.  In particular, the 
outcomes and indicators need to be quantified where possible.  The measurement of program 
outputs and outcomes needs to be more systematic and rigorous, as well. 
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Annex C—CRTI Logic Model 
 
Activity 

Activity One:  Create Laboratory Clusters 

Reach 

Federal Science-based Departments and Agencies 

Outputs 

1. Implement Clusters 

2. Operational Readiness Training of members Exercises 

3. S&T Advice and Expertise 

4. CBRN S&T Knowledge 

Immediate Outcomes 

Federal Laboratory capability and capacity to respond to CBRN incidents 

Intermediate Outcomes 

Engaged Innovation System in the Canadian S&T base in CBRN counter-terrorism 

Final Outcomes 

Canadian S&T capacity and capability to prepare for, prevent and respond to CBRN attacks 

 

Activity 

Activity Two:  Build S&T Capability 

Reach 

Industry Government Academia 

Outputs 

R&D Projects 

Immediate Outcomes 

Focused expertise, knowledge and capabilities of Canadian CBRN S&T performers 

Intermediate Outcomes 

Industrial products, technologies and knowledge for CBRN counter-measures 

Final Outcomes 

Communication, cooperation, collaboration, and interoperability amongst Canadian and international CBRN 
counter-terrorism communities 

Effectively positioned Canadian S&T innovation system that contributes to national and international security 
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Activity 

Activity Three:  Accelerate Technology to First Responders 

Reach 

First Responders Industry Government 

Outputs 

Technology Acceleration Projects 

Immediate Outcomes 

Focused expertise, knowledge and capabilities of Canadian CBRN S&T performers 

Intermediate Outcomes 

Industrial products, technologies and knowledge for CBRN counter-measures 

Final Outcomes 

Communication, cooperation, collaboration, and interoperability amongst Canadian and international CBRN 
counter-terrorism communities 

Effectively positioned Canadian S&T innovation system that contributes to national and international security 

 

Activity 

Activity Four:  Funding for National S&T Capacity 

Reach 

SBDA Labs 

Outputs 

Acquisition Technology Projects 

Immediate Outcomes 

Focused expertise, knowledge and capabilities of Canadian CBRN S&T performers 

Intermediate Outcomes 

Industrial products, technologies and knowledge for CBRN counter-measures 

Final Outcomes 

Communication, cooperation, collaboration, and interoperability amongst Canadian and international CBRN 
counter-terrorism communities 

Effectively positioned Canadian S&T innovation system that contributes to national and international security 
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Activity 

Activity Five: Building the Horizontal Capability 

Reach 

CRTI Community Steering Committee SBDA Central Agencies 

Outputs 

National and International Collaboration 

Immediate Outcomes 

Focused expertise, knowledge and capabilities of Canadian CBRN S&T performers 

Intermediate Outcomes 

Industrial products, technologies and knowledge for CBRN counter-measures 

Final Outcomes 

Communication, cooperation, collaboration, and interoperability amongst Canadian and international CBRN 
counter-terrorism communities 

Effectively positioned Canadian S&T innovation system that contributes to national and international security 

 

Activity 

Activity Six:  Build CBRN S&T Expertise and Knowledge 

Reach 

Operational Community National and International CBRN Partners 

Outputs 

1. Symposia and Workshops 

2. Technology Assessments and Special Studies 

3. Knowledge Management Strategy and Products 

Immediate Outcomes 

Focused expertise, knowledge and capabilities of Canadian CBRN S&T performers 

Intermediate Outcomes 

Industrial products, technologies and knowledge for CBRN counter-measures 

Final Outcomes 

Communication, cooperation, collaboration, and interoperability amongst Canadian and international CBRN 
counter-terrorism communities 

Effectively positioned Canadian S&T innovation system that contributes to national and international security 
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Annex D—Case Study (Classified) 
 

Case Study 2:  Standoff Radiation Detector 
Devices that release alpha and beta radiation appeal to terrorists ……………………………… 
…………………………………………………………………………………………………... 
……………………...  The objective of the CRTI project was to produce a detector that would 
be capable of detecting ionizing radiation fields ……………………………………………….  
……………………………………………..  Scientists at DRDC Ottawa led this project with a 
number of public and private sector partners. 
After extensive research and development work, a standoff detector was put through a set of 
field trials conducted outdoors …………………………………………………………………. 
…………………………………………………………………………………………………... 
……………………….………………………………………………………………………….  
…………………………………………………………………………………………………… 
…………………………………………………………………………………………………… 
………………………………………………… 
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