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Industry Portfolio

Investing in Innovation

Main Points

19.1  This audit sought to determine if four grant and contribution programs, through which over $1.3 billion
was spent over the last three years, were well designed to help improve Canada’s innovation performance. We
audited the following programs:

* Industrial Research Assistance Program — National Research Council (NRC)

» Research Partnerships Program — Natural Sciences and Engineering Research Council (NSERC)
* Networks of Centres of Excellence — NSERC

» Technology Partnerships Canada — Industry Canada

19.2  We expected that these programs would be based on a sound understanding of innovation performance
problems in the economy. We found that while there is a wealth of information on various aspects of innovation
performance in the economy, it is unclear what this information means when considered together. Moreover, we
found that management has not defined what specific innovation performance problems these programs are
supposed to address, nor what specific results are expected from them toward promoting innovation.

19.3  We also sought to determine if these programs were well managed and if management knew whether
value for money was being achieved. We could not assure ourselves that many of the contributions under the
Industrial Research Assistance Program and many of the grants under the Research Partnerships Program were
properly supported. While the technological merit of the projects we examined had been well documented, there
was often little explanation of the commercial or pre-commercial benefits expected from the projects, and of the
need for government support. There are also important performance issues for which management has little
information — in particular, on the commercial or pre-commercial results of funded projects.

19.4  We concluded that due diligence had been exercised in the grants we audited under the Networks of
Centres of Excellence program. We also concluded that the management of Technology Partnerships Canada
(TPC) had exercised due diligence in making the contributions that we audited, with specific exceptions. TPC
could make improvements in monitoring the progress and results of funded projects, and in reporting to
Parliament on how it shares risks and returns with funding recipients.

Background and other observations

19.5 The government has made building a more innovative economy one of its policy goals. A number of
recent government reports have referred to an “innovation gap”, meaning that Canada is not innovative enough
compared with its main trading partners. These reports argue that weaker innovation performance lies at the heart
of broader performance problems in the economy — particularly lower productivity in relation to the United

States.

19.6  However, our review of the issues suggests that the causes and effects of this gap are not straightforward.
While innovation is undoubtedly an important factor in economic growth, assessing the actual innovation

performance of the economy is a multifaceted challenge. Although a comprehensive assessment is still difficult to
make, there is growing evidence that Canada’s performance lags behind that of its major competitors in a number
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of specific ways. It is reasonably clear that better innovation performance depends on more than just increased
spending on research and development; it involves supporting research and development with the activities needed
to embed new technologies in the economy. It seems equally clear that spending on research and development is
not the only determinant of the Canadian economy’s rate of productivity growth, and may not be the most

important one.

19.7  Promoting innovation in the economy is one of the principal objectives of the Industry Portfolio, which is
made up of the organizations for which the Minister of Industry is responsible. The programs we audited focus on
supporting research and development and account for the bulk of the grants and contributions made by the
Portfolio toward that objective:

» The National Research Council delivers the Industrial Research Assistance Program, which helps
small- and medium-sized enterprises develop and exploit technologies ($120 million in 1998-99).

» The Natural Sciences and Engineering Research Council delivers the Research Partnerships Program
with the objective of fostering interactions and partnerships between university researchers and other
sectors in order to generate new knowledge and develop new expertise, and to transfer this new
knowledge and expertise to Canadian-based organizations ($95 million in 1998-99). NSERC also
delivers the Networks of Centres of Excellence program to improve Canada’s performance in science
and technology, and to facilitate transfer of knowledge to those who can use it to advance Canada’s
social and economic development ($47 million in 1998-99).

» Technology Partnerships Canada is a special operating agency within Industry Canada. It is intended
to promote the development and commercialization of innovative technologies that contribute to
increasing economic growth and creating jobs and wealth ($250 million in 1998—99).

The responses of Industry Canada, the National Research Council and the Natural Sciences and Engineering
Research Council to our recommendations are included in the chapter. The two councils have agreed to act
on all of our recommendations. Industry Canada has agreed to act on all but one of our recommendations.
The Department has indicated that no additional measures are required to address our recommendation
concerning the justification for the amount of its contributions.
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Introduction however it occurs, means knowledge put
to new use. Beyond this broad meaning,

19.8 Over the past three fiscal years, there are a number of views on how to

Industry Canada, the National Research further defi_ne or t(_) categorize fjifferent

Council and the Natural Sciences and models of innovation (see Exhibit 19.1).

Engineering Research Council spent overi9.11  National and regional

$1.3 billion in grants and contributions innovation Systems_There iS more to

through the programs we audited. innovation in the economy than just new

Promoting innovation in Canadian products or processes. In recent years, an

industry through support for research andinternational policy discussion has centred

development is one of the key roles of  on the idea of national and regional

each of these programs. This chapter  jnnovation systems as the key to

presents: understanding and improving innovation

performance. The Organization for

Economic Co-operation and Development

(OECD) has played a major role in

promoting this view, which stresses that

flows of technology and information

among people and institutions are key to

the innovative process in national and A good understanding

regional economies. Innovation results . .

from a complex set of relationships among‘"f innovation systems

19.9 In recent years, innovation in the parti:c:igan_ts in the sy_stem_,t_vvhichdis made js important in making
i i i up of businesses, universities an . .

cHontion, Before we present he fesult oovernent research nsitutes (see  PONCY decisions.

our audit, it is worth reviewing what Exhibit 19.2).

innovationmeans, and how it relates to 1912  As a result, the rate of

the issues of national innovation systemsechnological change in a country and the

the innovation gap, and other economic jnternational competitiveness of

performance issues. companies do not depend simply on the

scale of researcénd developmenfhey

also depend on how available resources

. . ) X are managed and organized, at both the
innovation that would meet with universal : . e
enterprise and the national level; in other

approval. Neverthel_ess, the newness of aWords, they depend on the structure that
product or process is clearly a necessaryencourages and exploits innovations.
criterion; and innovation is a broader idea

than invention alone, for it also includes 19.13 For policy-makers, an

« areview of the issues of innovation
performance in the economy; and

+ the results of our audit of these
organizations to determine whether
management is exercising due diligence
and achieving value for money in their
investments in innovation projects.

19.10 What doesnnovation mean?
There is probably no single definition of

the development, application and understanding of national and regional
commercialization of the invention. innovation systems can help identify
Innovation, then, is not only the initial leverage points for enhancing innovative
flash of inspiration or the scientific performance. The recommended policies
breakthrough, but the process of renderinggnd to be those that improve the system
the idea practically or commercially itself by building networks of institutions
viable. The United States General and that aim at improving the innovative

Accounting Office, in a 1996 report to  capacity of firms, particularly their ability
Congress, defined innovation as both to identify and absorb technologies. An
invention and commercialization. While important result of this policy discussion
this definition limits the idea to mainly s that innovation performance is now
business settings, the implicit point seemsegarded as more than simply the result of
to be that innovation, wherever and research and development spending. How
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Exhibit 19.1

Models of Innovation

In recent years, the traditional linear model of innovation has been superseded by new analytical frameworks.

The Linear Model of Innovation

Basic Applied Technology Product/Process Production Marketing
Research Research Development Development

Source: Industry Canada, 1996-97 Performance Report

The Chain-Link Model of Innovation

Research
1 Knowledge 1
Potential . Invent 1 Detailed . Redesign .  Distribute
Market ! and/or ! Design and ! and Produce ' and Market
‘ Produce ‘ Test ‘ ‘
! Analytical ! ! !
‘ Design ‘ ‘ ‘

Source: Kline S.J. and N. Rosenberg (1986), “An Overview of Innovation”, in R. Landau and
N. Rosenberg (edsJhe Positive Sum Strategy. Harnessing Technology for Economic Growth
National Academic Press, Washington, DC, p. 289.

An Open System Model of Innovation

Knowledge/
Available Research

Technologies

A) Product Development <« » Design ) _
Marketing »| Production »| Marketing

B) Technology Acquisition <=—> Management

wIOImMmzZ—-3IT>7T
Y

MARKET

Source: Government of Quebe€onseil de la science et de la technologie
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well technology is diffused and adopted innovation performance has aroused

throughout the economy is as important concern for many reasons. First, many

as, if not more important than, its creatiorobservers argue that Canada’s relatively

in any one particular “high-tech” sector. weak economic growth over the last two
decades is attributable to a marked decline

19.14 Innovation as public policyAs in the rate of productivity increase. It is

a matter of public policy, Canada’s widely held that innovation and its
Framework Conditions Exhibit 19.2
— Basic education system — Legislative and macro-economic settings National Systems of Innovation
— Communications infrastructure — Market accessibility
— Financial institutions — Industry structure

Transfer Factors

— Linkages between firms — Mobility of experts
— Presence of technology gatekeepers — Codified knowledge
— International links — Ethics, values (trust, openness)

Innovation Dynamo

R&D Non-R&D
— Basic research — Identification of new product concepts and productiol
_ Strategic technologies
research — Development of pilot or full-scale production facilities
— Development — Purchase of technical information (patents, know-how,

consulting services)
— Human skills development

— Investment in process equipment and intermediate
inputs embodying innovation of others

— Changes in the management systems and the overall
production system

Science and Engineering Base

— Specialized technical training system
— University system

— Support system for basic research

— Public good R&D activities (funding and programs directed
toward areas such as health, environment or defence)

— Strategic R&D activities (funding programs and institutions
directed toward “pre-competitive R&D”)

— Non-appropriable innovation support (funding and
institutions directed toward areas with particularly high
externalities risks)

Source: Conference Board of
CanadaPerformance and
Potential 1997
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Studies of relative
economic performance
have identified an
“innovation gap” in
Canada.

diffusion in the economy plays a role in  19.18 The term is commonly attributed
determining this rate. For example, in  to the OECD’s 199%&conomic Survegf
summarizing the factors underlying the Canadathat stated: “The view is widely
relatively poor productivity performance held that Canadian industry suffers from
in Canada, a 1996 report by the an innovation gap compared with other
government’s policy research initiative  developed countries.” The OECD
concludes: “In simple terms...[it] could beattributed the gap to insufficient efforts in

linked to a lack of adjustment and research and development, as well as to
innovation.” In a similar vein, the private and public sector attitudes that
Conference Board of Canada’s have contributed to an inflexible and
Performance and Potenti&l997) non-innovative industrial structure.
maintains that technology diffusion has a Exhibit 19.3 provides information on
decisive impact on the growth of different aspects of Canada’s innovation
productivity. performance.

19.19 Closing the gapln the fall of
19.15 A second concern about 1994, the government set out its economic
innovation as public policy relates to the program inAgenda: Jobs and Growth
changing global economy. Many observerg o of the four papers releasédjding

contend that the global economy is 4 \jore Innovative Economfocussed on
undergoing a fundamental restructuring ¢, policy areas — marketplace climate,
that is ushering in a new economic trade, infrastructure and technology. The
paradigm known as the knowledge-based| 996 Budget built upon the priorities of
economy. According _to this view, to the jobs and growth agenda and, in
survive and prosper in the particular, announced the creation of

knowledge-based economy, firms, Technology Partnerships Canada as part of
industries and economies must adopt a the government's intention to make

strategy of continuous innovation and  canada one of the most innovative

must engage in innovation competition. .o ntries.

The application of new knowledge and

ideas and the creation of new products ad@.20 Also in 1996, the federal

processes is the essence of the government’s strateggcience and

knowledge-based economy. Technology fothe New Centurpasserted:
“it is well documented that, by

19.16 Concern about Canada’s capacit)}ntemational stgndards, Canada’s S&T
for innovation leads to a number of publiceffort has considerable room for

policy questions. Are we innovating improvement, particularly in the
widely enough and fast enough? Are we development, adoption and

doing as well as other countries? The lasommercialization of technology.” It goes
question is frequently framed in terms of ©N 1O link the innovation gap to poor

an “innovation gap” between Canada angProductivity performance, and the poor
its major economic rivals. productivity performance to depressed

real incomes and high government

19.17 The innovation gapThe idea of deficits.

a gap is a popular one in the context of 19.21 Industry Canada’s 1998-99
studies of relative economic performanceReport to Parliament on Plans and

For example, numerous empirical studiesPriorities points to the innovation gap and
have attempted to account for the states that failure to capitalize on
productivity gap between Canada and thdnnovation has been a major reason for
United States. Recently the notion of an Canada’s relatively slow productivity
innovation gap, coined by the OECD, hasgrowth over the past two decades. The
gained acceptance. Department’s 1997-98 Performance

19-10
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Report warns that without innovation, reainnovation. What this information means
income growth will not meet Canadians’ in aggregate is not at all clear. For
expectations. It goes on to state: “While aexample, the 1996 report by the

sizable overall innovation gap remains, it government’s policy research initiative
has been reduced over time. The argues that our understanding of what is
government has supported innovation  happening in the knowledge-based on inputs to
through a number of key initiatives, such economy is constrained by the extent and, .

as the Canada Foundation for Innovationquality of current indicators. The report innovation rather
Technology Partnerships Canada, states that new indicators are needed thathan on innovation
Networks of Centres of Excellence and capture the innovation process and the
the Industrial Research Assistance distribution of knowledge among key
Program.” However, as noted in organizations.

exhibits 19.1, 19.2 and 19.3, innovation is

a multifaceted idea. Most of the existing 19-23 Toward that end, Statistics
information is on inputs to innovation, butCanada is currently developing indicators

not on innovation performance directly. ©Of science and technology activity and a
framework to tie them together into a

19.22 Exhibit 19.4 explains some of thecoherent picture. Several key areas are
challenges involved in measuring covered by this initiative, such as

Most of the existing
information is

performance directly.

This exhibit stresses the idea that innovation performance has many facets that can be measured Exhibit 19.3
with varying degrees of difficulty. Some of the available information relating to a variety of

apparent facets of innovation performance has been assembled as follows: Evidence of Canada’s

Innovation Gap
duct
ment

Canada’s research and development expenditures as a proportion of gross domestic pro
(GDP) are among the lowest of the Organization for Economic Co-operation and Develop

countries, both in the private sector and overall. Not only is private sector spending on re
and development in Canada relatively low but a handful of firms do a disproportionate sh

Canada lags behind the U.S. by 35 percent in investments in machinery and equipment a
share of real GDP.

When complementary innovations such as those in organizational structure and in humar
resource management practices are considered, the picture is somewhat worse. A 1994

based on firms adopting computer-based technologies and three kinds of organizational

innovations, showed that while the vast majority had adopted the hard technologies, a mi
had adopted complementary innovations such as employee participation programs, job d
programs and pay-for-performance programs.

A recent Statistics Canada paper asked, “Do small firms suffer from an innovation gap?”
firms were only half as likely as larger ones to have introduced product or process innova
Furthermore, smaller firms were much less likely to introduce process innovations.

Canadian patenting activity lags behind that of the U.S. by as much as a half.

Canada leads the U.S. in the proportion of the work force with some post-secondary train
but lags in the proportion of university degrees.

Recent information suggests that some gaps appear to be getting smaller. For example, Cal
now tied with the United States in the proportion of graduates receiving degrees in natural
sciences, mathematics, computer science, engineering and architecture. However, the rate
change is slow and it is not clear why these gaps are narrowing.

To sum up, depending on the measures used, various gaps emerge between Canada and o
more trading partners. What the relative significance of each of these gaps is or what they n
aggregate has yet to be clarified. Careful interpretation of available information is essential.
Traditional indicators of inputs (such as R&D expenditures, number of research workers) an
outputs (such as patents) fail to measure fully countries’ innovativeness and trends in innov,
performance.
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innovation, technology diffusion, human countries has declined dramatically since

resources in science and technology and 1973. Thus, while this phenomenon is not

interrelations among different institutions.unique to Canada, a number of recent
reports have concluded that a productivity

19.24  Innovation and productivity gap exists between Canada and the United
growth. Innovation and productivity States.

growth go hand in hand. Labour

productivity is a measure of the quantity 19.25 Recent studies identify a number
of goods and services produced per unit af factors accounting for our relatively
labour input. When output per unit of poor productivity performance in relation
input rises, it is possible for some people to the United States: slower and weaker
to consume more without others adjustment to the two energy price shocks,
consuming less, or even for everyone to a slower rate of capital accumulation, a
consume more. In other words, higher  slower rate of adoption of best practice
productivity means a higher standard of technologies, a slower rate of growth in

living. Innovation, in turn, entails research and development spending,
changing the goods and services we weaker adjustment to the
produce and how we produce them. knowledge-based economy, and weaker

However, the rate of labour productivity competition in both product and factor
growth in Canada and other industrializednarkets. Some commentators have also

Exhibit 19.4

Can Innovation Be Measured?

There is a wide range of indicators of innovation or “innovativeness” in an economy and, depending on which one is used, a
different sort of innovation gap emerges.

One of the most frequently cited measures (and the one that figured prominently in the gap analysis of the Organization for
Economic Co-operation and Development) is research and development (R&D) expenditures, expressed as a percentage of the gross
domestic product. Numerous variants of this measure distinguish between public and private expenditures, civil and defence,
performers and funders, and so on. But the fundamental problem with the various measures is that R&D may be a necessary
condition for improving innovation performance, but it is not a sufficient one. Research and development is an input into the
innovation process, not an output. However, one of the most common output indicators — number of patents — is difficult tg
interpret since the propensity to patent varies considerably across countries and even across industries within the \same countr

Alternatively, speed, flexibility and timing are hallmarks of innovation. So the speed with which firms acquire and apply new
technologies, the “speed to market” new products, and the percentage of sales accounted for by new products are also relevant
indicators.

Next, many firms that do not undertake R&D nevertheless use technologically sophisticated inputs in their production peocess. O
approach to the measurement of technological innovativeness is therefore to first develop a ranking of the technological
sophistication of intermediate inputs and then, using an input-output framework, characterize industries as to their degree of
technology use. A somewhat analogous approach can be used to classify industries into high-, medium- and low-knowledge
intensities.

The word “knowledge” in the term “knowledge-based economy” suggests a variety of measures addressed to the people side of the
innovation equation. These might include proxies for skill levels such as the educational attainment of the work forpertioe pro
of “knowledge workers”, research and development researchers per 10,000 in the labour force, etc. Expenditures on ared enrolment
in universities are a crude but comparable indicator of the knowledge infrastructure.

It is also important to distinguish innovation reflected in the use of hard technologies (robots, computers, lasers, it ofrom
complementary technologies (organizational change).

In summary, innovation can probably be measured but no one measure will do. A balanced assessment of innovation performance
requires reference to a comprehensive range of indicators.
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cited relative tax rates as a key reason directed to improving the innovation
why American productivity growth has  capacity of industry.

outstripped our own. Others cite smaller , . .
scales of operation, and a low Canadian _19'2_8 d With the pre\gouEIyﬂr]]oted ISSUes
dollar shielding less productive firms. N mind, we ﬁxamlne whether
Although spending on research and management. Better innovation
development has some role to play, there . could show that these programs are

is clearly no one factor that explains this designed to improve Canada’s innovation performance depends
productivity gap. performance; on more than just

19.26  Summing uplt is difficult to do . exercises due diligence in investing research and
justice to these broad economic issues in innovation projects; and development
within the context of this chapter; - it th hievi .
however, a number of observations can be nows I the programs are achieving spending.
offered: value for money.

19.29 This audit brings attention to

what constitutes due diligence in assessing
applications for grants and contributions.

In our view, the assessments supporting

decisions to make grants and contributions

« Assessing the innovation
performance of the economy is a
multifaceted challenge for which little
comprehensive information yet exists.

. It is reasonably clear that better need to be as thorough as the
innovation performance depends on morefircumstances require and they need to be
than just spending on research and documented so that subsequent review and
development; it involves supporting performance measurement are possible.
research and development with the Due diligence does not imply exhaustive
activities needed to embed new analyses in all cases; it simply means
technologies in the economy. ensuring that funding decisions take all of

the project assessment criteria into

« Spending on research and account and that they are based on reliable
development is not the only determinant information. Further details on the audit
of the Canadian economy’s rate of can be found in the sectigkbout the

productivity growth, and may not be the Audit at the end of the chapter.
most important one.

Observations and
Recommendations

Focus of the audit

19.27 We audited the following

programs: Addressing the Innovation Gap

19.30 In 1996 the government
introduced its strateggcience and
+ Research Partnerships Program — Technology for the New Centu@ne of
Natural Sciences and Engineering the purposes of the strategy was to
Research Council improve the governance and management
systems for federal science and
« Networks of Centres of Excellence technology (S&T) so as to make the
— NSERC government a more effective partner in the
__country’s innovation system. The Minister
of Industry, in response to the S&T
strategy, set out the following role for his
These programs represent most of the portfolio: “The Portfolio will use its
funding within the Industry Portfolio unique tools and capabilities, maximizing

« Industrial Research Assistance
Program — National Research Council

« Technology Partnerships Canada
Industry Canada

Report of the Auditor General of Canada — September 1999 19-13
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There is no strategy or
framework for any of
the programs we
audited that links
spending decisions

to an innovation gap
or gaps.

linkages and partnerships, to help
Canada become a world leader in
knowledge-based innovation that will
result in jobs, exports and economic
growth.”

19.31 This message is repeated in
various ways in many recent reports to
Parliament by Industry Canada, the
Natural Sciences and Engineering
Research Council, and the National
Research Council. For example, the
government’s 1998 report on federal
science and technologguilding
Momentum claims that Technology
Partnerships Canada has become an
effective tool for closing the innovation
and productivity gaps; the 1999-2000
Report to Parliament on Plans and
Priorities of the Natural Sciences and

- adapting existing technology to new
uses; and

« helping firms improve their
innovation capacity — that is, helping
them improve the assets, processes and
tools that keep them competitive.

19.34 In addition, programs may
support business innovation by
contributing to national and regional
innovation systems — for example, by
supporting the training of university
students through funding for
business-university projects.

19.35 Each program supports
innovation. Each of the programs we
audited makes grants or contributions
(IRAP provides advice as well) to carry
out one or more of these roles. We found
that management of each program is

Engineering Research Council states thatdeveloping goals and measures for

its financial support for university-

industry research projects leads to new

assessing performance in relation to these
roles. However, these goals and measures

products, processes and services; and thg o ot yet used to manage program
National Research Council (NRC) reportsyctiyities. In the case of the Networks of
that the Industrial Research Assistance Centres of Excellence program, efforts

Program (IRAP) activities stimulate the 5ve been made to establish broad goals
innovative capacities of Canadian small- y,5¢ capture the program’s intended

and medium-sized enterprises.

19.32 Accordingly, we looked at

whether management had a strategy that
linked the funding of individual projects

carried out by or in partnership with

business to specific aspects of the broad
government goal of improving innovation
performance in the economy. In particulal
we wanted to know how these programs

impact on innovation performance.
Nevertheless, the expected results for
these programs are not expressed in
innovation performance terms — in
particular, in terms that capture the
intended impact on innovation systems.

%lear statements of expected results are

rerequisites to sound program design and
management, and to measuring and

interpreting the actual results achieved.

were supposed to address specific gaps in

innovation performance and to what
extent.

19.33 In supporting innovation, a

19.36 While each program undoubtedly
contributes to improving innovation
performance, there is little information on
the extent of that contribution or its

number of overlapping roles are possible significance. We found that no strategy or

including:

« encouraging the invention and
introduction of new or improved
technology;

« making firms aware of existing
technologies;

management framework (with goals and
targets) existed for any of these grant and
contribution programs, linking spending
decisions to an innovation gap or gaps.
Nevertheless, program management has
taken steps to develop broad approaches
to supporting innovation. Technology
Partnerships Canada, for example, has

19-14
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developed a plan explaining what kind of information does not yet exist, although
projects it wants to support whereas IRAPStatistics Canada is working on gathering
takes a decentralized, community-based this information. By working Management needs
approach that is intended to be reactive collaboratively, management in the
and industry-driven. However, these initialndustry Portfolio will be able to improve to agree on
steps are general in nature, and are not yite available information as a basis for ~ what innovation
associated with clear results and good program design.

performance measures. Before adequate _ performance issues
management frameworks can be 19.39 Industry Canada, the National

h Council and the Natural can be best addressed
developed, certain basic questions have ﬂge_searc ouncil and the ivatura he |
be answered. What improvement in Sciences and Engineering Research by the Industry

innovation performance, and in which C?uncil should Em\f/i(?le Parliament _With Portfolio.
aspects, is expected from the money spem ormation on the following Issues:

either on a program or on a - What does innovation performance
project-by-project basis? How has of the economy mean?

innovation performance actually improved o _

as a result of program spending? Until  + What specific innovation

management is able to answer these ~ performance problems are Industry
questions, it cannot be confident that it is Portfolio programs supposed to
achieving the most value for money in ~ address?

funding particular projects. «  What specific results are expected

from Industry Portfolio programs

19.37 Toward a coherent portfolio toward addressing these problems?
approach. The government’'s 1996 S&T _
strategy, and subsequent reports to - Are these expected results being
Parliament, imply a focussed, achieved?

co-ordinated approach by the Industry ,qystry Canada, National Research
Portfolio to addressing innovation Council and Natural Sciences and
performance problems_in the _Canadian Engineering Research Council joint
economy and thereby improving the rate responseThe Industry Portfolio is

of productivity growth. While the engaged in a long-term effort to focus its
Portfolio is working on such an approach,enqring to Parliament on performance
we believe that it needs further measures. This effort will become evident
development. Moreover, management 55 the Reports on Plans and Priorities and
recognizes that there is an important the Performance Reports of Industry

opportunity for Industry Portfolio _ Portfolio departments and agencies evolve
programs to work in concert. To do this, j the future. It is important to recognize,
management needs to agree on what o wever that few programs in

innovation performance i_ssues can be beabvernment, and even fewer departments

addressed by the Portfolio and what and agencies, exist with a single objective.

results are _expected from each of its grantg, many of the Industry Portfolio

or contribution programs. programs that address one or more facets
of Canada’s innovation gap, other,

19.38 Good program design is at least complementary objectives are also

partly based on good information and on important. The various dimensions of the

an analysis of the issues being addressednnovation gap between Canada and our

— why they exist, how important they = competitor nations are being addressed to

are, and what can be done. As discussedliring about the long-term result that

the introduction to this chapter, there are knowledge is put to new use in more

number of fundamental issues concerningprganizations in the private, public and

innovation performance for which good not-for-profit sectors more frequently, and
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more quickly. The strategy to bring this  $76 million of which was spent in
about includes: contributions to individual SMEs.

. documenting the role innovation 19.41 IRAP has a field staff of about
plays in Canadians’ standard of living and260 industrial technology advisors,

quality of life and promoting its located in 90 communities across Canada,
understanding, throughout Canadian ~~ Who assist SMEs in resolving their
society; technology-related problems, or in

exploiting opportunities. About 30 percent
- increasing the creation of knowledgeof the technology advisors are National
in Canada and improving access to and Research Council employees. The rest
diffusion of knoWIedge created in Canadawork in over 130 pub“c and private sector
and abroad; organizations that participate as IRAP
network members. IRAP has contribution
greements with each network member for
e salaries and other expenses of network
technology advisors.

ing that Canada’ K 19.42 IRAP also co-ordinates the
* _ensuring that Canadas market Canadian Technology Network, which
frameworks encourage _the development %fomprises 1,000 members nationally and
knowledge and innovation. is an informal affiliation of organizations
The success of this strategy depends on that provide assistance to SMEs. We did
several factors. One key factor is the not examine IRAP’s role in the Network.

development of highly qualified people 1943 We selected a sample of 120

with the skills and education to create newontributions to firms from 1994 to
knowledge and transfer that knowledge tQjyne 1999. The amount of funding

those who will put it to use. A second  provided ranged from $1,000 to $998,000.
success factor is the strengthening of  \ve also examined selected contribution
national and regional innovation systems.agreements with network members.

« encouraging the early consideration
of applications of knowledge and speedin
its application to processes, products and
services; and

Statistics Canada is involved in 19.44 In 1996, IRAP went through an
developing a set of indicators of extensive strategic planning exercise. At
innovation performance, and private the same time, a separate review of the
sector organizations, for example, the  program concluded that although IRAP
Conference Board of Canada, are was successful in helping SMEs become
developing complementary approaches tanore innovative, management practices
monitoring Canada’s innovation needed significant improvement. The
performance. These are being studied andbjectives and direction set out in IRAP’s
adapted in designing and refining new strategic plan led to specific changes
appropriate methodologies for to the terms and conditions of the program
performance measurement in the Industryin 1998 for its contributions to firms and
Portfolio. to network members. Although IRAP had

focussed for many years on building the
Industrial Research Assistance innovation capability of SMEs through
Program improving their technological

competence, this role was made explicit in
19.40 The National Research Council its new objective and in the project
delivers the Industrial Research Assistan@ssessment criteria (see Exhibit 19.5). As
Program (IRAP), which helps small- and a result of these recent changes, IRAP was
medium-sized enterprises (SMEs) develom a period of transition during our audit
and exploit technologies. In 1998-99, as it developed and applied the tools its
IRAP had a budget of $120 million, technology advisors need to assess and

19-16
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help firms make improvements in not have proceeded otherwise with similar
innovation capacity. results. However, we found that the need

for IRAP funding was not explained for
Concerns about support for funding 84 percent of the projects. In these cases,
decisions we could find no evidence that

o . incrementality was considered in IRAP’s
19'45_’ The current O_b]eCt'VG_’ of IRAP’s funding decision. We found examples
contributions to firms is to stimulate where the companies receiving assistance
Innovation in Canad|a_n small- and have annual sales ranging from $6 million
medium-sized enterprises and to enhance, $31 million and yet have received
their innovation capabilities by enabling funding ranging from $1,000 to $225,000.
recipients to undertake innovation-relatedA|th0ugh these firms might have been
activities they would not otherwise be ablga\\ to research and development, it was

to undertake. not explained why they needed IRAP

19.46 We expected that IRAP’s funding @ssistance for their projects.

decisions would take into account all the 19 49  Assessments often limited to
criteria established for assessing potenti i il i

projects and that these decisions would sise;g\],gﬁﬂ; eIaRs ,IAE);IIgﬁ::gzljiﬁzs:gsessmentFor over 80 percent of
based on reliable information. We criteria in 1998 to explicitly include the files we audited,
recognize that many contributions under improving the innovation capability of the need for

IRAP are for relatively small amounts,  g\Es. Nevertheless, for some time before
and an exhaustive analysis should not beat |RAP management had formally ~ government funding

required. For example, 43 of the projects giated that it wanted to support projects :
we audited received less than $15,000 inthat had an enduring impa?:i) on E[)hej was not explained.

funding. Nevertheless, we expected that i@chnical competence of the firm rather
meet the requirements of_d_ue diligence, than a one-time process or product

there would be at least minimal innovation. Under the previous assessment
information supporting the assessment ofcyjeria, for example, the assessments of
each of the criteria for all contributions.  gppjications for funding were supposed to
19.47 We found that only about judge how m_uch improvement a project

15 percent of the funding decisions were V_VOUId make in the technology base of the
based on an assessment of all of the firm.

project criteria, mainly because the need

for IRAP support had not been considered.

We also found a range of practices in
assessing the other criteria — in
particular, how projects would improve Industrial Research Assistance Program — Assessment Criteria
the technological competence of funding
recipients. In our view, the assessment o] All financial assistance to business under the Industrial Research Assistance
individual funding criteria for many Program must be assessed against these basic criteria:

projects was not sufficiently thorough.

Exhibit 19.5

« the willingness and ability of the recipient to enhance the innovation capalt

19.48 Little support for need for of the recipient or the firms it represents;

funding. We expected that the project ¢ the potential impact of the proposed project on the recipient’s innovation
files would provide an explanation of why  ¢apability;

IRAP funding was necessary for the « the potential impact of the project on the recipient's competitiveness or on
project to proceed, since this is a key tes  Of the firms it represents;

of the need for government financial » the potential socio-economic benefit of the project for Canadians;
support. This test is commonly referred t( « the need for financial contribution; and

as incrementality, because it means « the degree and nature of the uncertainty and risk.

funding worthwhile projects that would

ility

that
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There was a wide
range of practices in
assessing benefits to
the firms.

19.50 For most of the projects we 19.53 IRAP asks applicants to identify
audited, the assessments of technical  socio-economic benefits to Canada from
feasibility were reasonably complete and their projects. Applicants normally
thorough. What was less clear was how identify desirable business impacts, such
much projects would increase the as increases in their firms’ revenues and
technological competence or innovation work force or at least the maintenance of
capability of the funding recipients. We  existing jobs. Jobs created or maintained
found a wide range of practices in how are considered a socio-economic benefit.
technological competence or innovation We found that expectations of job creation
capability were defined and considered inor maintenance were not adequately
project assessments. We also found that supported, even taking into account the
technology advisors have not yet been uncertainties in R&D outcomes.

provided with the tools they need to assess

and help with improving the innovation ~Mixed program performance

capacity of client firms. information

19.54 Management has made various
1951 Expected business benefits not efforts to assess IRAP’s performance over

always consideredn the project the past several years. Despite the

assessments, the expected benefits from liMitations and ambiguities in

the proposed projects are expressed as performance mformatlon, it appears th_at
increased sales, cost reductions or jobs. IRAP has contributed to the technological
These projections are used as indicationsd€velopment O_f marny SMES' However,

of increased competitiveness, which is onghen we con§|der the_ available )

of the funding criteria for the program. weperformance _mforrr_]atlon along with the
appreciate that detailed projections of weaknesses in project assessment that we

sales or cost reductions are too speculatif@und. it is clear that IRAP's performance
to provide reliable support to research an§ould be improved.

development (R&D) proposals. However, 19 55  |ncomplete information on
we expected that, at the very least, the project results. We expected that IRAP
plausibility of the projected sales and  \yould know if funded projects were
market potential for the end products  achieving the expected technical and
would be challenged. Instead, we found &commercial results. However, there was
range of practices in assessing benefits t@ften little information on file concerning
firms. For about 10 percent of the the success of projects. Although final
projects, we could not satisfy ourselves reports on the technical performance of
that these benefits had been properly  projects are required, about one third of
considered in the funding decisions. the completed projects we audited did not
have one.

19.52 As mentioned previously, the 19.56 In addition, we noted that some
depth of analysis underlying a funding  regional offices require technology
recommendation varies according to the advisors to report on results an average of
significance of IRAP’s financial six months after project completion. These
involvement. For larger projects, expectedeports were available for 60 of the 90
benefits are normally better explained andompleted projects. While these reports
substantiated. However, regardless of theprovide some information on project
amount of funding provided, we believe results, such as the number of jobs

that IRAP has not properly assessed the created, there is no explanation of what
merit of a project unless it examines the produced these results or how the
rationale for expected business innovation capacity of the firms was
performance improvements. improved. Nevertheless, we also found

19-18

Report of the Auditor General of Canada — September 1999



Industry Portfolio — Investing in Innovation

other information on file suggesting that had needed IRAP funding to proceed. The

the majority of projects had at least met remaining 60 percent reported that they

their technical goals of developing would have proceeded anyway without

technology. IRAP funding, although perhaps more

slowly or with added difficulty. A separate Client surveys suggest
survey in 1996 found that the majority of

respondents considered IRAP support that 60 percent of the
: helpful for their projects. However, pro]ects would have
70 percent of whom are not National 44 percent indicated that they would have .
Research Council employees. Although gone ahead if IRAP funding had been proceeded without

technology advisors spend a considerablemgjier: and 17 percent did not know. funding under the
portion of their time providing advice to

clients, IRAP has not set expected resultsl9.61  What is unclear from the results Industrial Research
for its advisory services, nor does it track of these surveys is whether the projects :

the results. We expected that IRAP wouldwould have proceeded with the same Assistance Program.
at least be aware of the extent to which scope and achieved similar results.
the information needs of its clients were Undoubtedly, IRAP funding mitigates
being properly identified and met. some of the risk for these firms by
reducing their direct investment and
therefore potential losses if the project

19.57 Results of advisory service
unclear. As discussed previously, IRAP
has about 260 technology advisors,

19.58 Under the agreements signed

with member organizations, network fails. However, mitigating the risk of
technology advisors are expected to set projects that would have proceeded

annual objective_s and report performancednyway is not a formal objective of the
toward those objectives monthly and program.

annually. However, we found that

expected and actual performance are  19.62 In addition, IRAP asked firms
described almost entirely as activities  that had received funding for their projects
(number of clients visited, telephone callsabout the usefulness of its advisory

networking activity, professional services. Only 13 percent of survey
development) and not as results. In otherrespondents reported that the project
words, it is unclear what results the would not have proceeded if technical

advisory services expect to or actually doassistance had not been provided,;
achieve. IRAP management is not certair30 percent of recipients indicated that
what help was requested by its clients antRAP advisory services had no effect and

what its advisors did for them. the remainder reported that they would
_ have gone ahead with the project,

19.59  Incrementality needs although with added difficulty.

clarification. IRAP regularly surveys the

companies it funds and asks what 19.63 This survey information on

difference its contributions and advice  performance, while insufficient to support
made. In our view, the results of these a definitive conclusion, suggests that
surveys suggest that the majority of the many projects might not have needed
projects funded by IRAP may have gone IRAP’s funding or advice to proceed. The
ahead anyway without IRAP funding or true incrementality of IRAP support needs
advice. It appears that IRAP’s financial further investigation.

support facilitates projects rather than
making the difference between whether
they proceed or not.

19.64 Job creation may be overstated.
IRAP contributes to job creation in two
ways. First, direct jobs may be created
19.60 We examined the results of thesewhen technical staff are hired by the client
client surveys from 1996 to 1998. In eachto work on an IRAP-supported project.

of these years, about 40 percent of Second, new jobs may be created from the
respondents indicated that their project commercialization of a product or process
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Benefits of the
projects, such as jobs
created, may have
been overstated.

resulting from a project to which IRAP « ensure that the decision to fund a
was one of the contributors. project is based on an appropriate

_ assessment of the project’s merits and
19.65  In recent public reports, IRAP  he firm’s need for IRAP support;
has claimed that it creates between 9,000

and 10,000 jobs a year. This figure is « ensure that reliable information is
based on a 1995 study that IRAP did on gathered on the results of individual
jobs created, saved or lost through all ~ projects;

projects it had supported that terminated
in fiscal year 1991-92. Many were
multi-year projects, and this was taken
into account in the study.

establish results-based plans and
performance measures for its advisory
services; and

i conduct a program evaluation of
19.66 Our review of the methodology IRAP that addresses all of the key
followed in this study suggests that the jo%valuative questions

creation numbers may be unreliable for

the following reasons. First, the National Research Council’s response:
elimination or loss of jobs in other firms isWe note with satisfaction the chapter’s
not considered. Second, incrementality expressed view that “IRAP has

(whether IRAP funding was needed for contributed to the technological

the project to proceed) and attribution (thelevelopment of many SMEs.” This view is
extent to which the jobs can be attributedvery strongly held by IRAP clients and by
to IRAP’s support for a project) may not many other observers. Across all regions
have been adequately considered, leadingf Canada, IRAP’s network of Industrial

to an overestimation of IRAP’s role in job Technology Advisors provides extensive
creation. In our view, any job creation andechnical and business advisory services
maintenance numbers reported by IRAP and, where necessary, financial assistance
need careful explanation and qualificatiorin nurturing companies and in assisting

o ) them to develop R&D projects.
19.67 Limited program evaluation.

We examined two evaluation reports, We agree with the recommendations to
respectively completed in 1990 and 1996improve the measurement of IRAP’s

to determine whether IRAP had performance, and share the opinion that
adequately assessed its performance. Bote should provide industrial technology
reports concluded that there is clear advisors and managers with the tools and
evidence that IRAP is successful in information needed to make quality
helping SMEs become technically decisions, report on performance and

capable. Management has informed us Mmanage the program effectively. We are
that IRAP’s role in supporting Canada’s already acting on the recommendations,
innovation system was left aside in the and indeed some of the changes were in
1996 assessment to concentrate on otheithe process of development at the time of
issues. In our view, these evaluations  the audit, as outlined below:

provide only a limited perspective on the

. « A program performance framework
relevance, success and cost-effectiveness . .
of IRAP was approved in 1998-99. Under active

development are: a model to understand
19.68 The National Research Council 'RAP’s role in the innovation process, data
should: collection instruments, assessment of
incrementality, and plans to capture
« establish clear expected results for performance information, including a

the Industrial Research Assistance follow-up system for IRAP projects to
Program (IRAP) and report record the downstream benefits against
performance against them; IRAP objectives.
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* An upgraded quality assurance Research Partnerships Program
process is being implemented across the .
19.69 The Natural Sciences and

country and is providing information on ] ) ]

due diligence in the project Engineering Research Council (NSERC)

decision-making process, including the ~WaS created in 1978 and is a major source
of funding for university-based science

application of selection criteria. One . _ o
result, initially for funded projects, will be and engineering research and training in

a more visible record of the need for and ¢@nada. Itis organized around two
anticipated benefits of IRAP assistance. Program directorates: Research Grants and
Scholarships, and Research Partnerships.

. A major business process 19.70 Our audit f0(_:ussed on the _
improvement effort was initiated in Research Partnerships Program, which

April 1998 to modernize the IRAP client accoun@ed for_ $95 million of NSERC'’s
business process. This will enable the pegXpenditures in 1998-99, and the

use of information to support decision Networks of _Centres of Exce_zllence

making close to clients, enhance program, Wh'Ch had expenditures of
collaboration, encourage sharing and $47 million in 1998-99.

learning, as well as measure impact and 19.71 The objective of the Research
results. This process will continue to be Partnerships Program is to foster

the focus of our efforts. interactions and partnerships between
university researchers and other sectors in
order to generate new knowledge and
develop new expertise, and to transfer this
new knowledge and expertise to
Canadian-based organizations.

« An information management plan
and strategy is being prepared. This will
guide the refinement of existing and
development of new IRAP systems to be
compatible with the recent adoption by 19.72 In recent reports to Parliament,
NRC of a new large-scale, integrated NSERC explains that one of its main goals
enterprise business information system. is to facilitate the transfer of knowledge

The plan and strategy cover a from universities to other sectors, and the
comprehensive electronic database for commercialization of university-derived
project approval processes, project technologies. NSERC does this because
management, network interactions and university “partnerships with industry
project results. connect researchers with those who can

use the new knowledge productively and
thereby enhance Canada’s capacity for
innovation.” In Part Ill of its 1997-98
Estimates, NSERC reported that it
facilitates knowledge transfer from
universities to other sectors, and the
commercialization of university-derived
technologies. Its financial support for
The IRAP program is in the midst of industry-university partnerships leads to

significant change as we strive to putin  new products, processes and services.
place new services, processes and systerrlls 73 Putting thi ional
to enhance the innovation capabilities of ~~* _uttlng this program ratlonae
SMEs while building on our primary into practice, NSERC set the following

approach, which, as noted in the chapter criteria for deciding on which research
“is decentralized...community-based... proposals to fund through the Research

reactive and industry-driven.” We are Partnerships Program:
committed to continuing progress and - merit of the research proposal
improvement. (originality and quality of the research,

« As part of its normal assessment
schedule, NRC is planning to undertake
an evaluation of IRAP, which will include
addressing questions in the Auditor
General’'s Report.
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quality of the research team, benefits of
the proposed research and its potential
impact on Canada’s economy, industry,
society and/or environment);

« interactions and partnerships
(nature and extent of contributions from
participants, ability of the partners to
exploit the research results to the benefit
of Canada);

- training (extent to which all
participants are involved in the training of
highly qualified personnel); and

« management and budgetind funds

requested from NSERC and contributions’.

from other sources and its management).

of the criteria it has set for its Research
Partnerships Program. Because of the
differences in the type of research and
development projects funded — basic to
pre-commercial — we also expected that
the extent of and support for analysis of
each criterion would vary. Nevertheless,
due diligence requires that all of the
criteria be appropriately considered.

19.76 We found that the scientific merit
of the projects we examined had been well
established, as had the potential for
training. However, scientific merit deals
with the originality and quality of the
proposed research, not with its potential
significance to industry or other partners,
or with innovation capacity building.

There was often little information on file
explaining the significance of the
expected benefits to the partner company,

criteria apply to all of them. In practice, Or the need for government support. In our
the emphasis and extent of analysis by View, proper examination of all of these

criterion depends on the Category of grant_ssues is essential to determining whether
a prospective project is likely to enhance

industry’s capacity for innovation.

Although the Research Partnerships
Program is made up of several different
types of grants (see Exhibit 19.6), these

19.74 For our audit, we selected a
sample of 100 grants from the various
categories of grants made from 1994 to 19.77  Scientific merit well evaluated.
1997 under the Research Partnerships The merit of the research proposals and
Program as well as seven Networks of the quality of the researchers were well

Centres of Excellence grants made in theevaluated. NSERC uses a system of
years 1994 to 1998. project review committees consisting of

researchers and industry representatives.
In addition, projects are submitted to
external referees who provide a written
evaluation of each proposal. The use of
19.75 We expected that NSERC's external referees greatly expands the
spending decisions would be based on alexpertise available within the panel and

Concerns identified in support for
funding decisions

Exhibit 19.6 Strategic grants support high-quality pre-competitive university research that, if successful, will

produce a specific economic, social, industrial or environmental benefit to Canada. Participation
Grants Under the Research from outside the university is essential.

Partnerships Program .
Research Networks grantfund large-scale, complex research proposals that involve

multi-sectorial collaborations on a common research theme and that demonstrate the added
advantages of a networking approach. These networks involve at least five researchers from three
organizations that are not formally affiliated.

University-Industry grants support partnerships between industry and university that promote
high-quality research of economic or industrial importance. The University-Industry projects
include the following grants: Collaborative Research and Development, Industrially Oriented
Research, Industrial Research Chairs, New Faculty Support and Chairs in the Management of
Technological Change.
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thus provides a vital source of informatiorhave the potential to generate

in the decision-making process. socio-economic benefits such as

enhancing the country’s economic
19.78 Little information on strength and developing new industries. IrFor one third of the
significance of expected resultsGiven general, little information was provided on__ . .
NSERC'’s criteria for funding and its the potential socio-economic benefits of projects we audited,

statements to Parliament on the role of thghe projects other than the training of  the significance or
program in developing partnerships that qualified personnel and the creation of .
lead to new products, processes and girect jobg. While this assessment is extent of the potential
services, we expected that funding obviously difficult for certain types of benefits to the
decisions would take into account these research grants, NSERC has not t

kinds of expected results. Although the developed specific indicators or other partners was
extent of this analysis would vary with thedecision aids to help program officers andnot evident.

type of grant, we expected that the project selection committees to reasonably
justification for funding a project would assess whether proposed projects are
explain the usefulness and potential likely to achieve the desired results.

significance of the research results in  Where on file, the descriptions of possible
pre-commercial and commercial terms. economic benefits were very broad in

nature and not substantiated.
19.79 For about a third of the projects

we audited, we could not assure ourselve$9-82  No evidence that the need for
that NSERC had adequately considered funding was considered\We expected
the significance of the research for the ~that the project files would provide an
partners. While the link between the explanation of why program funding was
research and the company’s operations Needed for the project to proceed. We
was explained, the significance or extent found that the need for funding was not
of the potential benefit was not evident. addressed in almost 90 percent of the
For these grants, there was little projects.

explanation of how the projects might leagg g3  Few agreements on intellectual

to significant new or improved products Obroperty rights. One of the funding
processes or how much the firm’s criteria for these grants is that the partners
knowledge ar_ld skills would be improved. o, gther potential users must have the

For the remainder of the grants we capacity to apply the research results in

audited, these issues were adequately  canada. To avoid potential conflicts,

considered. NSERC recommends that the partner
firms and the universities involved in the
research proposals negotiate a research

eagreement before starting a research

19.80 NSERC has informed us that its
project selection committees consider th

expected benefits of the project to the project. Usually, the university and/or the

partners, but this is not always researchers employed by the university

documented. In our view, due diligence \ the rights to the intellectual property For almost 90 percent
requires that the assessment of funding arising from NSERC grants.

criteria be consistently documented so as of the projects we

to provide proper justification for 19.84 Intellectual property agreements audited, the need for

decisions to spend public money and so would not be appropriate for all types of ]

that subsequent management review andgrants. NSERC recommends, but does nogovernment funding

performance measurement are possible. insist, that these agreements be negotiategag not explained.
before starting a research project.

19.81 Little explanation of potential Nevertheless, we found that NSERC was

socio-economic benefits of proposed often unaware of whether an intellectual

projects. Beyond their impact on property agreement had been reached.

individual firms, research projects should This finding points to a lack of attention
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Performance
information says
little about key
results expected of
the Research

Partnerships Program.

to how projects will enhance Canada’s 19.88 In the sample of 100 files we
innovation capacity. examined, 11 projects had failed for
various reasons while 31 were still
ongoing and the remaining 58 had more or
less achieved their objectives. However,
we were unable to determine from
NSERC'’s records whether the research
results were used by industry partners
following the completion of the projects.

Limited performance information

19.85 As part of our audit, we
examined whether management knows if
the program is performing well. While the
intended benefits and results of some of
these projects may take time to realize 19.89 One formal evaluation done.

fully, there are nonetheless a number of NSERC recently evaluated the

immediate benefits from NSERC support.performance of one type of grant under
These programs encourage university  the Research Partnerships Program — its
research and the advanced training of  support for strategic projects. This
graduate students. They also increase thevaluation found that, in order for the
collaboration between the university, program to remain relevant, management
government and the private sector on a should choose a clear role for it. As well,
project-by-project basis. Reports to funded applicants indicated that many
Parliament show that the number of firmsprojects would not have proceeded
involved with these programs has without program funding. The evaluation
increased over time, as has the amount oélso noted that little information on the
money leveraged. Nevertheless, this results at either the program or the project
performance information says little about level was available to management. The
performance in relation to some of the kegontribution of program funding to

results expected of the Research industrial, economic, social and
Partnerships Program. environmental impacts was difficult to
isolate from other effects. The evaluation
19.86 We noted the following recommended that the program objectives
limitations in measuring the results be more clearly defined and that

achieved by the Research Partnerships performance indicators be used.

Program. ) )
19.90 A pilot study was conducted in

19.87 Little information on impact of 1998 to measure some of the outcomes of

projects. NSERC regularly receives the Collaborative Resea_rch and
progress reports and final reports from th&€velopment grants. This was not a full

research partners. These reports indicate€valuation, as it did not address all the
whether the project's research and required evaluation issues. The study was

development goals are met; however done through a survey and indicated that
there is little information in the project ~ While some industrial collaborators
files to indicate how the results of the created new processes, products, standards

research and development might be used® Services, others updated their
to achieve commercial benefits such as knowledge and had access to new ideas as

patents, new processes or services or & result of the funded research p_rojects.
licences. Management informed us that inf '€ outcomes of many other projects were
many of these cases, it is premature to still unknown at the time of the survey.
assess possible benefits at the end of the;g g1
project. However, in our view, project
results need to at least be compared
against the results expected when the « establish clear expected results for
project was approved and the likely the Research Partnerships Program and
pre-commercial and commercial benefits.report performance against them;

The Natural Sciences and
Engineering Research Council should:
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« ensure that the decision to fund a
project is based on an appropriate
assessment of the nature and
significance of the project benefits and
the need for NSERC support and is
appropriately documented;

« ensure that reliable information is
gathered on the results of projects,
including the benefits to industrial
partners; and

- conduct a program evaluation of
the Research Partnerships Program
that addresses all of the key evaluative
guestions.

Natural Sciences and Engineering
Research Council’s responséround the
world, research is recognized as
fundamental to building a successful
innovation system. In Canada,
university-based research is particularly

Industry Portfolio — Investing in Innovation

research in partnership with industry is
very different from industrial research,
where clearly defined commercial benefits
can be identified. In the Research
Partnerships Program, NSERC invites
industry to share in the risk of conducting
university research that is long-term and
often without quantifiable expected
results. The expectations of results,
documentation and follow-up must take
this into consideration, and they must be
commensurate with the small size of the
investment. For example, a typical project
in the Research Partnerships Program is
funded at less than $100,000/year and can
be as low as $5,000, a very small fraction
of the funding of a Network of Centres of
Excellence. These awards go only to
universities, and in response to
applications that succeed in a
peer-reviewed competition, where
applications are assessed against criteria
that include the potential for impact of the

important because the research capacity research results on Canada’s economy,

of both the private sector and governmen‘gﬁdustry, society and/or environment.
is limited relative to other G—7 countries. \any applications are turned down

NSERC supports both basic university
research through research grants and
project research through partnerships of
universities with industry, as well as the
advanced training of highly qualified
people in both areas. The chapter
examines one dimension of NSERC

because they do not meet a high enough
standard on these criteria. The chapter
acknowledges that innovation, how it
works, and how its performance is
measured are very complex issues that are
still not fully understood. Within this
context, NSERC agrees that greater efforts

investments, the Research Partnerships e required to track the longer-term

programs. We are happy that the chapter inpacts of our investments, and therefore
concludes that “these programs encouragge are continuously improving

university research and the advanced
training of graduate students” and “they
[the Research Partnerships programs]
also increase the collaboration between
the university, government and private
sector”, thus achieving the goals and

performance measurement activities as
our knowledge and understanding
improve.

Networks of Centres of

objectives of the Research Partnerships Excellence

programs.

19.92 The Networks of Centres of

NSERC shares the Auditor General’'s goalExcellence (NCE) program is managed

of improving accountability and

jointly by NSERC, the two other granting

performance measurement. In that spirit, councils (Social Sciences and Humanities

we accept the recommendations of this

Research Council and the Medical

chapter. However, we feel obliged to raiseResearch Council) and Industry Canada. It
a point about the context of the chapter. Ifocusses on building strong links among

must be remembered that university

university, government and industry
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researchers working in different increasing economic growth and creating
disciplines and widely separated jobs and wealth.

institutions, and on accelerating the _
transfer of new technology to the private _19'98 TPC has been d|re_cted_ to take an
sector. The objective of the program is toNvestment aPpmaCh’ sharing nsk_s as well
improve Canada’s performance in scienc@S reums, W't_h all repayments bem_g used
and technology, and to facilitate transfer to fund future investment opportunities.

of knowledge to those who can use it to Repayments are normally based on
advance Canada’s social and economic royalties on sales. On average, the TPC
development sharing ratio is not expected to exceed

33 percent of eligible project costs. Some
19.93 In addition to our audit criteria, highly successful projects may return
we assessed the NCE grants using the fivauch more than the original investments
selection and evaluation criteria for the to help offset less successful projects.
program, namely: excellence of the TPC's annual budget is $300 million.

research program, highly qualified - :
personnel, networking and partnerships, 19'_99 To be el|g|ble for f_un_dmg,
knowledge exchange and technology projects must be |_n a q_uallfymg
exploitation, and network management. technology sector_. environmental .
technology, enabling technology (that is,
19.94 We concluded that due diligence advanced manufacturing and processing

had been exercised in the grants we technology, advanced materials,
audited under the Networks of Centres ofbiotechnology and selected information
Excellence. We found that for each technology) and aerospace and defence

proposal submitted, there was a completdndustries. TPC has been mandated to
description of the network and its plannedarget one third of its funding to
research activities, and the files included environmental and enabling technology.

\z,ivlli;eilies\gsetr;tslen(;obrmgzo& iiCha%reﬂp;sgl 19.100 Between 1996 and the end of
y bert p June 1999, TPC had made 81

examined by the selection committee for contributions for a total of $827 million.

final approval by the steering committee. We audited 30 contributions, representing

19.95 All the networks provide regular $580 million and ranging from $161,000
reports on the progress of the projects ant® $100 million.

site_ ViSit.S are done. Every agreemen'F 19.101 We expected TPC to ensure that
defines intellectual property ownership. the projects represented value for money.
19.96 Finally, a 1997 evaluation To do this, funding decisions need to be

concluded that the Networks of Centres oPased on and respect all the assessment
Excellence program had succeeded in allcriteria set for the program by the

of its objectives. While the report did not Treasury Board Secretariat, and should
consider all of the basic evaluation issuesichieve a reasonable balance in meeting
it suggested that the program will provide@ll of them.

substantial net economic benefits. N _ _ _
Due diligence in assessing business case

Technology Partnerships Canada ~ 'SSU°S

_ 19.102 We found that funding decisions
19.97 Technology Partnerships Canada

i .~ ““adequately considered, and achieved a
(TPC) was created in _1996 as a special reasonable balance among, the following
operating agency within Industry Canada‘commercial issues:
The program is intended to promote the
development and commercialization of - the significance of the proposed
innovative technologies that contribute toinnovation to the firm and to industry;
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« the expected project benefits to the 19.107 Nevertheless, we expected that
firm; the specific amount of the contribution
would be supported by an analysis of the
- the recipient’s ability to carry out the company’s ability to carry out the project

project and exploit the results without support, and the minimum TPC
commercially; and investment needed to make the project
o successful. Because TPC had not carried . .
. the likelihood of success. out this analysis for these agreements, weo0 far, little attention

are concerned that it did not assure itself has been given to
19.103 We concluded that TPC had that the specific amounts of these

exercised due diligence in assessing contributions were the minimum needed monitoring projects

whether these projects represented value, :
for money for the applicant to carry out. for the projects to proceed. and results.

Support for funding decisions Performance monitoring and reporting

19.104 We found that TPC’s project 19.108 TPC is a relatively new program

assessments adequately addressed: and management has spent the first years
establishing due diligence practices for
- applicant eligibility; assessing proposed projects. Now that
these practices are in place, management
+ the need for TPC funding; is turning its attention to improving

project monitoring.
- the expected leverage of new

investment; and 19.109 Project and results monitoring

could be improved.We expected that
'PC would monitor the progress of
funded projects and ensure that the
applicant is meeting all its obligations
under the funding agreement.

- the net expected economic and othe
benefits.

However, we have the following concern.

19.105 Little support for amount of _ _

contribution to three pr-oje(?tsl The 19.110 TPC assures itself prior to _ We concluded that

amount of TPC’s contribution is supposeddayment of a claim that funds are being

to be based on an assessment of the  used for the purposes agreed. We noted Technology

minimum funding requi_red by the_ thaF TPC monitored the progress of Partnerships Canada

applicant to proceed with the project and projects through some site visits and that )

on the forecasted benefits for Canada. it had conducted a few audits to date. had exercised due
However, TPC does not yet systematically y:1: : :

19.106 We found that TPC had assessedmonitor project results. For example, diligence in assessing

the minimum amount required by recipients are required to send the business cases for
applicants for all the projects we audited, semi-annual and annual reports. Those the projects

except in the cases of three large reports are supposed to contain )
contributions. For these contributions,  information on progress and the project’s

management claims that the justification contribution to jobs and economic growth.
for the amount of government funding  TPC does not ensure that all the reports
included a challenge to the cost of the are received on time and there is little
project, analysis of the project’s information on actual jobs created.
socio-economic benefits, and historical Although we found audited financial
knowledge of the industry. Based on this statements on file, there was no evidence
analysis, TPC concluded that the amountthat such information was reviewed on an
was the minimum required to make sure ongoing basis to help assess the continued
the project proceeded in Canada. viability of the companies or the projects.
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Reporting to Parliament In particular, there is no explanation of the
) ) basis for or extent of sharing risks and
19.111 We examined TPC's reporting t0etyrns with firms. In practice, how TPC
Parliament. Since TPC supports shares risks and returns varies
longer-term projects and it will take time significantly among agreements. Under
to achieve substantial results, its reportingnany agreements, TPC will recover its
to date has been on projected contribution through royalties on all sales
performance. of the supported product or technology,
starting with the first sale. Under other
agreements, TPC assumes more risk by
starting to receive royalty payments only

invested $563 million of public funds that after several years of sales or after a

- : certain number of products are sold. For
would leverage $2.4 billion of new private
: still other agreements, royalty payments
sector investments. For about

$400 million of the new private sector are structured in such a way that TPC's

investment, we found that TPC had also contributions are unlikely to be fully
counted other government funding, federarlea'd'

and provincial research and development;g 116 Management has indicated that
income tax credits, investments prior 10 gpecific repayment terms are negotiated
project funding and possible future on a case-by-case basis and are arrived at
investments in related projects, as well a%y assessing applicant need, firm and
money spent outside the country. TPC project risk and the magnitude of the

19.112 Leveraged funds need to be
explained. TPC has reported that during
the first two years of its operations, it

ought to disclose the sources and strategic benefits that would result if the
uses of leveraged funds to avoid project is undertaken in Canada.
misinterpretation. Management also informed us that it must

balance the objective of “taking an
investment approach through sharing in
returns as well as risks” with other TPC
program objectives such as increasing
economic growth and wealth creation.

19.113 Reporting to Parliament needs
clarification. We examined how the
program'’s approach to making
contributions is described in reports to
Parliament. Under its terms and

conditions, one of TPC’s objectives ist0 19117 Nevertheless, in our view, proper
manage its contributions by taking an  renorting to Parliament requires that TPC
investment approach through sharing in - eypjain how it interprets and acts on key
returns as well as risks. parts of its mandate. In particular, the
meaning of “taking an investment
approach through sharing in returns as
well as risks” and the extent to which
contributions are “fully repayable” need to
De better explained in any report to
Parliament.

19.114 Reports to Parliament have
repeated this performance expectation.
For example, Industry Canada’s
1999-2000 Report to Parliament on Plan
and Priorities states, “The assistance is
fully repayable, with TPC sharing in both
the risks and rewards of the projects with 19 118 Industry Canada should ensure
its partners.” TPC’s most recent annual  pat-

report states that “the program supports

the private sector through investment - there is appropriate justification
rather than subsidy, sharing in both risks for the specific amount of all

and rewards.” contributions; and

19.115 However, we found that the « the performance of projects funded

reports do not explain how management by Technology Partnerships Canada is
interprets these aspects of TPC’s mandatappropriately monitored.

19-28
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In its reports to Parliament, Industry establishing rigorous due diligence
Canada should: processes for assessing proposed projects
and, second, the effective management of
- explain the sources and uses of  the processing of claims. Management will
funds leveraged by its contributions; now focus on ensuring that funded
and projects are appropriately monitored. To

this end, all investments will be reviewed,
client reporting requirements brought up
to date, and a comprehensive portfolio
monitoring system implemented before
31 March 2000.

— the basis on which TPC shares
risks and returns, including
the main factors taken into
consideration when
establishing royalty payments;
and

« provide information to clarify:

— the extent to which TPC shares
risks and returns;

In reporting leverage, TPC's intent is to
communicate additional levels of
innovation spending generated as a result
of TPC investments. Therefore, TPC
leverage data focus on thuserather than
the sourceof spending. In the future, TPC
will more fully describe the basis on which
it reports leverage so as to ensure a more
comprehensive understanding.

— the extent to which
contributions are “fully
repayable”.

TPC'’s objective is to invest to maximize
the number of projects at the minimum
level of support required, and hence also
to maximize the private sector investment
leveraged. In some circumstances, this
fresults in accepting greater repayment risk
in order to ensure that projects proceed.
The framework within which TPC
operates is complex and requires judgment
and trade-offs to arrive at the best mix of
risks as well as rewards. Given the public
policy mandate of the program, its risk
and reward sharing is not restricted to
merely the financial aspects of the
investments. The Department will expand
future reporting to be included in TPC’s
Annual Report, which is tabled in
Parliament.

Industry Canada’s responsethe
Department notes that the Auditor
General concluded that Technology
Partnerships Canada exercises due
diligence in assessing projects. One key
aspect in this regard is the assessment o
the minimum amount of assistance
required to make sure that projects
beneficial to Canada proceed. The
information set available to make such a
determination varies from project to
project and consistently requires the
application of considerable judgment. As
explained in paragraph 19.106,
management is of the opinion that it does
take all reasonable measures to ensure
that there is appropriate justification for
the specific amount of all contributions.
The few specific projects that gave rise to
the Auditor General’s observation do not COHC'USiOﬂ
follow the traditional nature of product
development assistance. TPC, therefore, 19 119 \We examined whether
developed alternative evaluation
strategies in support of their assessment.
The Department believes this approach . could show that these programs are
was and is appropriate for these projects. designed to improve Canada’s innovation
performance;

management of the programs we audited:

As indicated in the chapter, TPC is a
relatively new program and management . exercised due diligence in investing
has appropriately concentrated on, first, in innovation projects; and
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« knew if the programs were achievingl9.122 For both IRAP and the Research
value for money. Partnerships Program, we found important
performance issues for which management

19.120 We found that management of had little information.

each program is developing goals and

measures for assessing performance. « We noted that various efforts have
However, the expected results for these been made to assess the performance of
programs are not expressed in innovationRAP services. Nevertheless, management
performance terms. Clear statements of needs to gather reliable information on the
expected results are prerequisites to soundsults of funded projects and its advisory
program design and management, and toservices, and to investigate the extent to
measuring and interpreting the actual  which its funding supports projects that
results achieved. would not have proceeded otherwise. In

10.121 Wi luded that th our view, any job creation nhumbers
: e concluded that there are reported for the program need to be

sig_nificant opportunit_ies for mang_gement_carefu”y explained and qualified.

to improve the exercise of due diligence in

approving contributions under the « We also noted that the information
Industrial Research Assistance Program gathered on the results of projects funded
(IRAP) and grants under the Research under the Research Partnerships Program
Partnerships Program. is limited to success in relation to research

We found th v about 15 goals. There is little information on the
: e found that only about 15 percenty, .qqq of the projects relative to the

of the funding decisions under IRAP wereq o meig) and pre-commercial benefits
based on an assessment of all of the

. o _ expected when they were approved. As
project criteria, mainly because the need p y pp

II, onl t of th had
for IRAP support had not been consideret}f;le only one part of Ihe program ha

. . een recently subjected to a program
We also found a range of practices in ho‘%valuation.
the other criteria were assessed — in
particular, how projects would improve 19.123 We concluded that due diligence
the technological capability of recipients. had been exercised in the grants we
In our view, the assessment of individual audited under the Networks of Centres of
funding criteria for many projects was notExcellence program. A 1997 program
sufficiently thorough. evaluation concluded that the program had
succeeded in all of its objectives.
R Although the report did not consider all of
Program, we found that the scientific the basic evaluation issues, it suggested

merit of the projects we examined had ; : :
that the program will provide substantial
been well established, as had the potentizl-)ll prog P

. o : et economic benefits.
for training. However, scientific merit
deals with the originality and quality of 19.124 We also concluded that

« For the Research Partnerships

the proposed research, not with its management of Technology Partnerships
potential significance to industry or other Canada had exercised due diligence in
partners, or with building innovation making the contributions that we audited,

capacity. We found that there was often with some specific exceptions.

little information on file explaining the Nevertheless, project and results
significance of the expected benefits to monitoring and reporting to Parliament on
the partner company, or the need for expected performance need to be
government support. improved.
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JJ* About the Audit

Objectives and Scope

Our audit covered four programs in the Industry Portfelidhe Industrial Research Assistance Program
(IRAP), the Research Partnerships Program, the Networks of Centres of Excellence and Technology
Partnerships Canada (TPC).

Specifically, we examined whether management of the programs we audited:

¢ could show that these programs are designed to improve Canada’s innovation performance;
e exercised due diligence in investing in business innovation; and

* knew if the programs were achieving value for money.

Approach

We examined project files, analyzed data and documentation and conducted interviews with officials for each
of the selected programs. We reviewed relevant literature and studies, and also did some site visits on a
sample of projects.

Criteria

We expected that management would assure itself that each project represents value for money (for the
applicant to carry out) by determining:

* the significance of the innovation;

* the expected project benefits;

* the recipient’s capability to carry out the project and exploit the results successfully; and
* the likelihood of success.

We expected that management would assure itself that the project represents value for money (for the
program to fund) by determining:

e eligibility;

e compatibility with program objectives and existing portfolio of grants or contributions;
* need for assistance/expected leverage;

* net expected economic and other benefits; and

¢ likelihood of repayment (TPC).

We expected that management would exercise due diligence in providing advice to meet client information
needs (IRAP).
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We expected that management would assure itself that the program is achieving expected results by assessing
whether :

* project goals are met;

* expected project benefits are realized;

* expected net economic benefits are realized;

e conditions of funding are respected;

* repayments owed the Crown are made (TPC); and

* advice meets clients’ needs (IRAP).

Audit Team

Assistant Auditor General: Richard Flageole
Principal: Peter Simeoni
Director: Rafid Warsalee

Isabelle Barolet
Louise Bertrand
lan Campbell
Veronique Dallaire
Bryan De Pape
Geneviéve Hivon
Julie Pelletier
Michelle Salvail

For information, please contact Peter Simeoni.
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