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Practices of Agriculture Canada 

1.0 Introduction 

The purpose of these notes is to summarize the information obtained from our review of 
Agriculture Canada studies which involved impact assessment techniques and our meeting with 
Agriculture Canada officials on March 9, 1993, to discuss their current and planned impact 
assessment practices and their information needs. 

Agriculture Canada carries out research spanning the spectrum from basic/strategic to 
development. The Department also carries out R&D for each of the main purposes identified 
in the main report: 

• Category 1 - R&D infrastructure: examples include the conduct of soil resource 
inventories in order to produce maps and databases which are used in subsequent 
R&D, and the development and maintenance of insect and plant collections. 

• Category 2 - Policy/regulations development: examples include research in support 
of inspection (e.g. tests for detection) and regulations (e.g., plant and animal health 
regulations, food regulations). 

• Category 3 - Support for policy attainment: examples include research on sustainable 
agriculture practices and research on impacts of agriculture on water quality, air 
quality, and the production of greenhouse gases. 

• Category 4 - Industrial Innovation: examples include research on crop and animal 
production efficiency and research on product quality. 

There is a significant amount of research carried out for each of these four purposes, with 
probably the largest amount coming under Category 4. This is primarily due to the nature of 
the Canadian agri-food industry. Little research is caffied out by the industry itself, and there 
is a heavy reliance on Agriculture Canada to carry out research which provides information of 
direct applicability to industry. 

2.0 Impact Assessment Methods Currently Used or Planned 

2.1 Assessments of Impacts of Work Carried Out in the Past 

Client Surveys. This has been the most common method of assessing the impacts of R&D 
carried out in the past. It has been used in the following program evaluations: 
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• evaluation of the Land Inventory section; 

• review of the Biosystematics Research Centre; 

• evaluation of Crop Research (just being completed). 

A client survey is also currently being conducted by the Central Experimental Farm. It was 

initiated in response to a recommendation by their Advisory Board to gather perceptions of the 
CEF's clients and collaborators. 

The main two issues dealt with in the Land Inventory and Biosystematics studies were: (1) the 
need for the work to be done; and (2) the need for Agriculture Canada to do it. 

It appears that neither of theses studies dealt very much with the impacts of the R&D that had 
been carried out (although we just reviewed the sununary studies). Because both of these studies 
dealt primarily with program rationale questions, they were both forward looking to some extent. 

According to the attendees at the meeting, the client surveys that have been carried out have 
been very useful. Most of the recommendations of these studies .  have been implemented by the 
Research Branch. 

Modified Peer Reviews. No formal modified peer reviews have been carried out to assess the 
impacts of past R&D. There have been some modified peer review type exercises, but these 
have been used primarily for assessments of on-going projects, and they are discussed in Section 
2.2. 

Benefit-Cost Methods. The Department funded several studies in the mid-1980s which used 
benefit-cost techniques to evaluate the impacts of agricultural R&D that had been carried out. 

The report, Economic Evaluation of  Agri  cultural Research in Canada (1990), which was funded 
by the Research Branch, includes a review of Canadian benefit-cost studies of agricultural 
research. Most of these were done by academics, but several were funded by the Department - 
e.g., An Investigation Into the Rates of Return From the Canadian Crop Breeding Program. 

This study was funded by the Program Evaluation Division in 1985. 

In recent years there has been a revival of interest in benefit-cost techniques. A pilot study 
involving benefit-cost techniques to assess the impacts of beef-related R&D at the Lethbridge 

Research Centre is currently underway. Some other work dealing with return on investment 

from past agricultural R&D has also been carried out recently by departmental economists in the 

Western Region. 

There has been considerable recent work to develop methodologies that can be used for assessing 

the return on investment from economically-oriented R&D. The main ahn is to develop an 

assessment model that can be used for resource allocation purposes, but this will model also be 
used to some extent to assess the benefits of R&D carried out in the past. The planned use of 

this method is discussed further in Section 2.3. 
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Case Studies. The use of case studies to document the impacts of past R&D has been fairly 
rare. The Review of the Biosystematics Research Centre included eight case studies of BRC 
projects, and the PERD evaluation included some case studies of this department's R&D 
projects, but these are the only two examples of the use of this technique that were identified. 

2.2 Assessments of Potential Impacts of On-Going Projects 

Performance  Indicator Systems. A formal performance indicator system was developed in 1987 
for the St.Hyacinthe Food Research Centre. This system included a number of indicators of 
potential use and impact: number of joint projects with industry, number of projects focused 
on marketable applications, degree of involvement of industry in management of the research 
program, number of projects for which there was a clear definition of the economic impacts 
anticipated before project approval, measures of technology transfer, and measures of increases 
in productivity, sales, and market share. The data , collection methodologies recommended for 
this system included registers to collect information on an on-going basis combined with periodic 
industry surveys and case studies of completed industry-oriented projects. The Centre is in the 
process of implementing a majority of these performance indicators. 

The Department currently maintains a certain amount of performance indicator type data relating 
to potential impacts—e.g., number of collaborations, amount of industry contributions. This 
information is used to evaluate stations and the impact of special partnership arrangements. 

The Research Branch is currently in the process of planning a fairly elaborate performance 
indicator system. A number of the planned indicators are partial indicators of potential impacts, 
including potential return on investment for some projects and measures of the use of research 
results and technologies by industry (which would be collected through periodic surveys). 

Other Methods. A modified peer review type of methodology is used for the "station reviews" 
of each research establishment, which are carried out every five years. These reviews address 
both the quality of the on-going research and its relevance to the industry. There are also station 
advisory committees (comprised of industry, university, provincial government, and consumer 
group representatives) which meet on a more frequent basis to provide their views regarding 
quality and relevance. 

There have also been some ad-hoc modified peer reviews of oh-going research. For example, 
there was a recent review of the food safety and toxicant research at the CEF carried out by a 
review panel which included both academic and industry representation. This review was 
intended to assess the extent to which the research program was on the right track. The 
Department found this very useful, both for planning purposes (specifically, for identifying 
future research directions) and as part of a successful Treasury Board submission. 
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2.3 Assessments of Potential Impacts of Possible Future Projects/Project Areas 

Quantitative Methods. As discussed above, the Research Branch is currently developing a 
return on investment model to calculate the expected value of economically-oriented R&D 
projects. This model will be used mainly for resource allocation purposes. It will incorporate 
consideration of the probability of success of the R&D, the potential economic impact, and the 
cost. In order to carry out the calculations it will be necessary to look at the market for the 
products that would result from the R&D, the structure of the industry (e.g., the extent to which 
industry is likely to take up the R&D), and so on. The foimal analysis of the potential market 
for the use of R&D results is a new element in the Research Branch's planning process. 

The Department recognizes the inherent inaccuracy of these types of predicative models which 
results from the need to make a number of critical assumptions about things which can not be 
predicted with a high degree of accuracy. However, it was noted that a major benefit of these 
techniques is that they force the right questions to be raised at the time projects and project areas 
are selected. 

The return on investment model is only one tool that is being planned to assist with project and 
project area selection. There are also some non-quantitative guidelines for project selection. 
The Department recognizes that they should not just be doing research with high near-term 
economic returns—they should also be doing some research which involves the development of 
new fields (e.g., applications of biotechnology) and some work on projects for which the market 
appears to be uncertain. (As an example, it was noted that it would have been impossible to 
predict the impacts of the R&D on rapeseed carried out by the Department). 

Other Methods. The Research Branch recognizes that benefit- cost methods are not applicable 
to the "public good" oriented projects. For these projects they do conceptual ratings of the 
potential impacts. They plan in the future to see if they can develop a "model" which would 

fit numbers to these ratings. 

The officials we meet with noted that they want these tools to be used at the establishment 
level—not imposed by headquarters. It is expected that, in this way, these methods will be more 
accepted by the researchers as a legitimate part of the planning process. 

3.0 Sufficiency of Available Information 

At the group meeting it was indicated that more complete information on the economic impacts 

of past projects would be useful for planning purposes. Also, the current CEF survey indicates 

that, at least for some parts of the organization, it is felt that more information on the perceived 
importance and usefulness of the research by industry would be useful for enabling the 

Department to better respond to client needs. 

The establishment of a formal performance monitoring system which includès some indicators 

related to impact indicates that the Research Branch feels that there is a need for more 

standardized and formalized method for on-going performance monitoring. 
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Finally, the work that is being done on the development of the return on investment methodology 
and the rating system for public good oriented projects indicates that there is also a perceived 
need for a more standardized and formalized method of project selection which explicitly 
incorporates an assessment of potential economic and social impacts. 

4.0 Interest and Capability 

The past history of the Depattment in assessing the impacts of its R&D appears to be sporadic. 
There was some interest in benefit-cost type studies in the mid-1980's, but this appears to have 
died out for awhile. 

However, this situation has clearly changed in recent years. There is a very strong interest by 
the senior management of the Research Branch in setting up systems for formally assessing the 
economic and social impacts of R&D projects—both ex-post assessments of work carried out in 
the past, assessments of the potential impacts of on-going projects, and, especially, assessments 
of the potential impacts of possible future projects. 

With regard to the capability to implement these kinds of assessment methods, it would appear 
that the Department has some (but limited) capability internally. In order to implement the 
assessment methods that are currently planned, there will clearly be the need for some additional 
outside assistance. The Department has recently commissioned some work on methodology 
development. On the other hand, there seems to be a good enough understanding by senior 
officials of the methods being proposed and their strengths and weaknesses that they should be 
able to get meaningfully involved in the process and in the use of the information. 
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Practices of the Department of Communications 

1.0 Introduction 

The purpose of these notes is to summarize the information obtained on the impact assessment 
practices of the Department of Communications and the perceived usefulness and adequacy of 
these practices. This information was collected by: 

• the review of a number of evaluation studies of the DOC research laboratories; 
• a meeting with DOC officials on February 25, 1993. 

This Department carries out the full range of research from basic/strategic to development, and 
it carries out research for each of the four main research purposes discussed in the main report: 

• Category 1 - R&D infrastructure: for example, R&D which is carried primarily to 
develop and maintain a core level of competence in telecommunications research; 

• Category 2 - Policy/regulations development: for example, R&D needed to provide 
information for the development of standards and regulations for personal 
communications; 

Category 3 - Support for policy attainment: for example work on satellite 
communications in order to provide communications for remote areas; 

• Category 4 - Industrial innovation: considerable R&D to develop products and 
processes that will ultimately be transferred to the Canadian telecommunications 
industry. 

In the group meeting it was argued that DOC doesn't do very much Category 1 research. (In 
particular, it was noted that the Department does not develop equipment for testing, which we 
had given as an example of Category 1 research.) 

2.0 Impact Assessment Methods Currently Used or Planned 

2.1 Assessments of Impacts of Work Carried Out in the Past 

Client Surveys. The fairly recent evaluation of the DOC research laboratories included two 
client surveys. In one of these the clients were identified by lab managers, and all were known 

•users (direct clients) of the labs. The survey included satisfaction ratings, the identification of 
key impacts for them and for society as a whole, and the impacts for them if the labs did not 
exist. In the other client survey (carried out as part of the analysis of thé degree of industry 
orientation of the labs) both direct client firms and randomly selected client firms (who were 

Appendix B - Literature Review 	 - 6 - 	 The ARA Consulting Group Inc. 



expected to be potential beneficiaries of the research carried out) were surveyed. This survey 
included ratings of the importance of the labs to industry, the effects on the companies if the 
links ceased or the labs closed, and the effects on the amount of industry research and industrial 
research capability. 

Modified Peer Reviews. A modified peer review (of the simplest form—i.e., one reviewer 
commenting on both scientific merit and relevance/usefulness) was also carried out as part of 
the DOC labs evaluation. The reviews assessed potential impact by rating the user relevance 
of the selected research projects (on three criteria) and by rating the degree of focus on 
appropriate technologies. (The Lortie Commission also carried out a peer review following this 
peer review, presumably because they were sceptical of the results of a study produced by the 
Depaihnent. NSERC tried to dissuade them from doing this, on the grounds that one peer 
review per year is enough, but they did it anyway. We have not seen this study.) 

Benefit Cost Methods. The DOC labs evaluation also included a partial benefit-cost study (see 
section 3.3 of the report for a description of this type of study). This was the first partial 
benefit-cost analysis carried out by a Canadian government lab. (It was preceded by NSERC's 
partial benefit-cost study of their Strategic Grants program and followed by CANMET's two 
partial benefit-cost studies.) 

Case Studies. We did not identify any examples of the use of case studies. This is a bit 
suiprising in view of the fairly large amount of policy-oriented research done by DOC (e.g., in 
support of regulations development). 

The group was asked about the usefulness of the ex-post assessments that have been carried out. 
It was stated that these assessments have not been of much use to the labs. One reason was that 
the results were generally fairly positive, and there were no recommendations for dramatic 
changes. Another reason is that this work was swamped by the Lortie review which occurred 
immediately afterward. (The evaluation was done partly to prepare the Department for the 
L,ortie review, but the studies were apparently ignored by Lortie.) The group did note that ex-
post assessments can be useful in helping to verify (or otherwise) on-going and ex-ante 
assessments of potential impacts—i.e., information about impacts that actually occurred gives 
you better insights when you're predicting potential impacts from on-going or possible future 
projects. 

2.2 Assessments of Potential Impacts of On-Going Projects 

Performance  Indicator Systems. There are no formal performance indicator systems for 
assessments of on-going projects. 

Other Methods. The methods that have most commonly been used by DOC for on-going 
assessments are reviews of the projects carried out either by internal groups or in consultation 
with clients and/or advisory committees. For example, they are now doing a series of client 
interviews dealing with the relevance of their on-going work which includes both directly 
involved clients and "dog and bone clients" (those who don't pay much attention to the bone [the 
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labs], but you can't take it away). They are also carrying out a review of their policy-oriented 
research in consultation with the policy people in the Department to try to get a better handle 
on why they are doing certain research and what its ultimate application will be within the 
Department. 

They are currently carrying out an extensive review of all their on-going projects, which is 
termed a "rationalization exercise". This is part of the strategic planning process. It involves 
looking at the all the R&D projects and rating them against a set of a criteria. These include 
criteria related to the potential social impacts (e.g., degree-  of support for departmental policies 
and mandate) and criteria related to potential economic impacts (e.g., expected economic 
benefits). Some of the criteria are also related to the "market" for the R&D—e.g., existence 
of a constituency that supports the work, potential for technology transfer. (There was a 
consensus in the meeting that the Department is currently paying increased attention to assessing 
the receptors for the R&D—either public or private.) 

As part of the rationalization exercise each project is rated, high, medium, or low for each of 
the eight criteria. All the criteria are weighted equally, and an overall score is derived for each 
project. It is intended that the lowest rated projects will drop out (presumably because it is 
necessary to cut off some projects as a result of resource constraints). An important feature of 
this method is that the lab directors review the projects together and arrive at the ratings for each 
project by consensus. The Department is currently having their clients review these scores. 
There appears to be a good agreement between the clients' opinions and the opinions of the lab 

directors and research managers. 

2.3 Assessments of the Potential Impacts of Possible Future Projects/Project Areas 

We did not obtain any information regarding the extent to which impact assessment methods 
have been used to date in the selection of future projects and project areas. In the future the 
plan is that potential new projects will be evaluated using the same rating scheme that is 
currently being used for the review of on-going projects (see section 2.2). It is expected that 
this rating scheme will be incorporated into DOC's strategic planning process for R&D. 

3.0 Sufficiency of Available Information 

This subject was not explicitly discussed in the group meeting. There seemed to be a general 
consensus that the kind of system planned for the PERD program for ex-post assessments would 
provide useful information for defending programs and the kind of system used by CSIRO for 
selecting project areas might also be useful. The group agreed that it seemed to be most 

appropriate to carry out ex-post assessments at the project level, while ex-ante assessments are 
most appropriate at a broader level, such as project area (theme). 

One could infer from the fact that the lab directors themselves have developed a new system for 
on-going monitoring and the fact that they plan to use this same system from ex-ante assessments 

that there was a perceived need for more formalized and standardized methods of impact 

assessment (at least for on-going projects and potential future projects/project areas). 
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4.0 Interest and Capability 

The fact that there is at least a medium level of interest in impact assessment methods can be 
inferred from the implementation of the rationalization exercise. Also, past impact assessment 
work has at least not been viewed negatively by the labs. 

The group noted that external expertise would be required to carry out certain types of impact 
assessments, particularly benefit-cost analysis. (It was also noted that in order to carry out good 
benefit-cost analysis there would have to be a much better system for on-going data collection 
in order to identify benefits for companies and costs for the Department as they occur). There 
is some expertise within the Department (e.g., within Program Evaluation Branch and the 
Strategic Planning Branch) which could assist with the implementation of these methods. 
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Practices of CANMET and the GSC 

1.0 Introduction 

The purpose of this section is to summarize the information obtained on the impact assessment 
practices of the Canada Centre for Mineral and Energy Technology (CANMET) and the 
Geological Survey of Canada (GSC) and on the needs of these organizations for impact 
information. The following methods were used to obtained this information: 

• a review of past evaluations of EMR R&D programs and other studies which have 
dealt with the assessment of the impacts of these R&D programs, such as the two 
CANMET benefit-cost studies; 

• a meeting with the Evaluation Branch of EMR on March 10, 1993, to discuss the 
methods that have been used and their strengths and weaknesses; 

a workshop organized by CANMET on March 11, 1993, to discuss their current use 
of impact information in allocating resources, monitoring progress, etc. and their 
perceived information needs; 

• the review of a report on a seminar on performance measurement on February 3, 
1993, which was organized by the GSC and attended by 40 managers and planning 
staff. 

These organizations conduct research ranging from basic/strategic through development and 
covering all four research purposes described in the report: 

• 'Category 1 - R&D infrastructure: this would include some of the work done in the 
renewable energy area (e.g., work on ocean energy) which is undertaken as a 
"watching brief". 

• Category 2 - Policy/regulations development: an example would be work on the 

development of performance standards for residential wood-fired heating systems. 

• Category 3 - Support for policy attaimnent: the vast majority of the work of the GSC 
is intended to support government policies related to economic development, public 

safety, and environmental protection by acquiring, interpreting and disseminating 

geoscience information. 

• Category 4 - Industrial innovation: much of the work of the Energy Research 

Laboratories of CANMET is intended to assist the energy indiistry. This would 
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include, for example, the considerable work that is carried out on bitumen and heavy 
oil upgrading. 

2.0 Impact Assessments Methods Currently Used or Planned 

2.1 Assessments of Impacts of Work Carried Out In The Past 

Client Surveys. Client surveys were heavily used in recent evaluations of both CANMET and 
the GSC. (In the CANMET evaluation a distinction was made between clients who are actively 
involved in interacting with and collaborating with CANMET and "beneficiaries"). A client 

survey was also used PERD evaluation (much of which dealt with CANMET and GSC projects) 

to assess the extent of use of R&D results by the primary intended users. 

Modified Peer Reviews. This method is not heavily used. It is occasionally used by the GSC 

for internal purposes. 

Benefit -Cost Methods. Evaluations of CANMET prograrns have relied fairly heavily on benefit-
cost methods. In the evaluation of the Industry Energy Research and Development (IERD) 
program there was a rigorous benefit-cost analysis of 37 IERD projects. This study is viewed 

by both the Program Evaluation Branch and IERD management as very useful. (Program 
Evaluation representatives pointed out that one reason the benefit-cost analysis was so successful 
in this case is that IERD projects are very close to implementation, and it is, therefore, not 

necessary to make a lot of questionable assumptions). 

Benefit-cost analysis was also used in the evaluations of the Propane Vehicle Demonstration 
Program, the Solar Energy Demonstration Program, and the Super Energy Efficient Houses 

Program. Consideration was also given to using benefit-cost analysis in the PERD evaluation, 

but it was decided not to do this for methodological reasons (primarily because of the difficulty 

of attributing benefits to the PERD program — see Appendix G of the PERD evaluation). 

In addition to program evaluations, benefit-cost analysis has also been used by CANMET on two 

occasions to carry out partial benefit-cost analyses (see section 3.3 of the report for a discussion 
of this type of study). There is some lack of agreement regarding the usefulness of these 

studies. CANMET management regard them has having been useful—in particular, they decided 

to do the second partial benefit-cost study because the first one had provided useful insights (and 

also useful information for defending CANMET). On the other hand, the Program Evaluation 

Branch questions their usefulness because of their dependence on somewhat uncertain 

assumptions that had to be made. 

The impact assessment system planned by the PERD program for completed projects includes 

for each year the calculation of economic benefits due to PERD projects which are realized in 

that year. These calculations will be carried out by OERD economists using benefit-cost 

methods. 
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Case Studies. Case studies of past R&D projects were apparently used in the GSC evaluation. 
(This study has not quite been completed, and we did not review it.) Case studies of a number 
of CANMET R&D projects were also carried out as part of the PERD evaluation. In the case 
of the PERD evaluation these were viewed as quite useful by the program management (GERD), 
particularly for illustrating the benefits of Category 2 and Category 3 R&D—R&D to provide 
information for government policy and regulatory development, R&D to effect increased security 
of energy supply, and R&D to contribute to greater environmental protection associated with 
energy exploitation and use. Also, while the information was not packaged in the form of case 
studies, the CANMET evaluation was essentially based on case studies of 60 CANMET projects. 

The impact assessment system planned by the PERD program for completed project includes for 
each year: 

• the preparation of case studies of major environmental benefits due to PERD projects 
which are realized in that year; and 

• the preparation of case studies of the most important government uses of PERD 
results in that year. 

Other Ex-Post Methods. At the CANMET workshop all of the working group chairmen who 
reported on criteria used as indicators of success for past R&D said that they used the following 
indicators: technology transfer, implementation of the resulting project or process, and the 
creation of wealth and employment. This would indicate that there is a considerable amount of 
emphasis within CANMET on assessing the impacts of R&D. 

2.2 Assessment of Potential Impacts of On-Going Projects 

Performance Indicators Systems. The PERD program has accepted in principle a performance 
indicator system for on-going projects that includes the following partial indicators of potential 
impacts: 

• percent of PERD budget devoted to projects for which clients have been identified; 

• percent of PERD budget devoted to projects for which uses and impacts have been 
identified; 

• for projects intended to have economic benefits—percent of budget for these projects 
which is devoted to projects expected to have positive net benefits. 

For the flint   two  performance measures the data on which these measures would be based would 
be supplied by the program committees who, in most cases, are not strictly mouthpieces for 
project proponents. There would therefore be some measure of objectivity in making these 
assessments. However, as a doublecheck it is planned that outside teclinical experts will 
periodically carry out a project by project review and provide their opinions regarding the extent 

Appendix B - Literature Review - 12 - 	 The ARA Consulting Group Inc. 



to which the program committees have accurately and realistically identified likely, users and 
uses. 

CANMET has a system of performance indicators intended to measure its effectiveness in 
working with industry. These are, therefore,  at  least partial indicators of potential economic 
impacts. The indicators include several related to cost recovery revenues (e.g., revenue from 
sale of goods and services, revenue from licensing of intellectual property), the values of clients' 
share of task-shared work and cost-shared work, and secondments to industry and vice-versa. 

Other Methods. The main other method that is used for assessing the potential impacts of on-
going projects is input from various advisory committees. All the main research operations of 
EMR (including CANMET and the GSC) have advisory committees who review the program 
portfolio on an on-going basis and provide feedback regarding the potential importance of the 
R&D. At the CANMET workshop the working groups who reported on the desirability of 
feedback on projects while they are on-going (e.g., to track direction, make changes as needed, 
etc.) all indicated that good feedback would be useful. It was not clear whether they had in 
mind the kind of feedback from client group advisory committees sùch as now occurs, or setting 
up a more standardized system for feedback. 

2.3 Assessments of Potential Impacts of Possible Future Projects/Project Areas 

According to the Program Evaluation Branch, there are no formalized or standardized methods 
(quantitative or otherwise) used in the Depaitment for predicting the impacts of potential projects 
or project areas. The Evaluation group noted that the selection of projects and project areas is 
often based on policy considerations—e.g., R&D to support security of energy supply 
policies—not necessarily usefulness to industry or economic impact. 

This was confirmed in the CANMET workshop. In response to the question: "What criteria 
do you use in assigning priorities, allocating resources ...?", all of the working groups reported 
that they consider the contribution of the projects/project areas to departmental and govertunent 
priorities and mandate as a major consideration in their decisions. They also mentioned the 
potential economic impacts in some form--i.e., wealth creation, contribution to industrial 
competitiveness, commercial potential, and so on. One group explicitly mentioned that these 
decisions should be based on an analysis of the size of the potential market (for the 
product/process based on the R&D results), the degree of client support, the receptor capacity 
of the client industries, and so on. 

3.0 Sufficiency of Available Information 

The CANMET workshop provided good insights into information research managers regard as 
useful for defending programs and for planning purposes. 

For defending programs both working groups mentioned that information should be available 
both on the economic impacts of the R&D (specifically, the impacts on wealth creation) and the 
social impacts of R&D (specifically, the extent to which R&D results provided support for 
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government policies and priorities, such as environmental protection, increased health and safety, 
and so on). In the discussion that followed the working group presentations there appeared to 
be a general consensus that sufficient information of this type is not currently available. It was 
mentioned that, in order to obtain the Idnd of information that was discussed, additional 
resources would be required for evaluating the impacts of past R&D. 

Two working groups reported on the question: "What data would you want/need to have in 
hand when making project decisions...?" . There appeared to be a consensus that for large 
projects they would want to have fairly firm data on the potential impacts measured in 
quantitative terms (e.g., sales or net economic benefits). For the smaller projects they would 
want to have indicators of potential impacts, such as measures of client need and measures of 
client receptor capability. It was clear from the discussion which followed the working group 

presentations that the Department is giving or is going to be giving much greater consideration 

to all the factors required for commercialization of R&D, including factors that are beyond the 

control of the Department. (This provided reinforcement for the study finding that there appears 
to be a trend for R&D departments and agencies to begin taking into consideration market 

factors such as receptor capability and extent of applicability of the results.) In fact, there was 
considerable discussion of the actions that are required by the investment/financial community 
to turn R&D results into commercial products and some frustration expressed at Canada's 
shortcomings in this area (e.g., limited venture capital). 

In the GSC Performance Measurement Seminar held on February 3 a consensus was reached on 

the desirability of instituting performance measurement systems, which would be based, for the 
most part, on measures of impacts. These were seen to be needed for priority setting and 

resource allocation, defending programs, and monitoring performance. 

4.0 Interest and Capability 

There appears to be high level of interest among the senior managers in CANMET, in the PERD 

program, and in the GSC in assessments of impacts and potential impacts of their R&D projects. 

This interest is relatively recent. For example, for the PERD program the reconunended 
performance indicator system was accepted in principle in June of 1992. Similarly, within 

CANMET there appears to be increased interest in recent years in having impact assessment 

information. For the GSC this became evident at the Performance Measurement Seminar. 

In the CANMET workshop the following points were agreed upon: 

• There need to be formalized criteria for project selection, possibly including cost-
benefit types of considerations and definitely including the identification of the 

beneficiaries of the R&D. A priority grid for selecting large projects was suggested. 

• Socioeconomic considerations need to built into project objectives, project monitoring 
(including data collection), and project reporting systems. 
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• There needs to be post mortem assessments of all completed projects against their 
socioeconomic objectives. 

There was a recognition that in order to do these things greater expertise is needed than is 
currently available—both increased internal expertise and external expertise. With regard to 
internal expertise, it was suggested that the research managers need training in assessment 

techniques in order to fully understand the implications of these techniques and incorporate them 
in their management and monitoring procedures. It was also agreed that formal assessments of 

socioeconomic impacts should be done by specialist groups (working together with the research 

managers). This is needed for a degree of objectivity and independence from the research 

process, as well as because of the need for specialized expertise. 

The GSC Seminar also identified the need for additional expertise, but it is noteworthy that in 

the afternoon session the research managers, working entirely on their own, were able to 

develop reasonable first-cut performance measurement systems for five case study GSC 
programs. 
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Practices of the Natural Sciences and Engineering Research Council 

1.0 Introduction 

The purpose of these notes is to summarize the current and planned impact assessments methods 
used by NSERC, as well as what we have learned regarding the sufficiency of the available 
impact information for defending their programs, for on-going performance monitoring, and for 
planning purposes. This information was obtained through the review of a large number of 

NSERC documents (primarily program evaluations carried out over the past seven years) and 

through a meeting with NSERC officials on March 3, 1993. 

In the following sections we comment primarily on NSERC's practices with regard to assessing 

the socioeconomic impacts of the research they fund. We have added one extra section at the 

end of the paper dealing with the assessment of other socioeconomic impacts (i.e., other than 
impacts that are direct results of the research). This section is not found in the notes on the 
other departments and agencies, but it was felt that it should be included here because NSERC 
spends a significant amount of its resources on activities other than simply research—in 
particular the training of highly qualified personnel—and the agency is at least as interested in 

the impacts of its non-research support activities as it is in impacts resulting from the research. 

NSERC objectives (considerably simplified) are: 

• to maintain a high level of university research capability through supporting the 

university research base; 

• to contribute to the training of highly qualified personnel; and 

• to facilitate university industry collaboration. 

Note that these objectives do not explicitly include the production of high impact research 

results. 

NSERC supports the entire spectrum of university research in science and engineering, from 

very basic (fundamental) research to very applied research up to but not including the 

development stage. The agency's program includes support for "free" research (in which the 

choice of research topics is essentially left to the researchers) to targeted research programs (in 

which the research is carried out in certain specified high priority areas or in collaboration with 

industry partners). NSERC is also the lead agency in the Networks of Centres of Excellence 

F'rogram. 
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2.0 Impact Assessment Methods Currently Used or Planned 

2.1 Assessments of Impacts of Work Carried Out in the Past 

Client Surveys. A client survey was carried out in the recent interim evaluation of the Networks 
of Centres of Excellence Program, but although this survey dealt to some extent with the 
research that had been carried out (e.g., importance of the research results to the client 
organizations), it dealt primarily with on-going research, and therefore it is described in section 
2.2. A client survey of sorts was carried in the Operating Grants evaluation in 1985. In this 
study industry and government officials whom one would expect would be users of university 
research results were surveyed regarding their opinions of Canadian university capability in 
science and engineering. Some impact-related questions were asked: for example the adequacy 
for their needs of the production of research results by Canadian university researchers. 

NSERC is planning to implement a regular client survey of industry partners for completed 
projects in the Research Partnerships Program. The following kinds of impact-related questions 
will be asked: 

• How relevant has this work been for your organization? 
• Has your organization followed up on this research? 
• What further R&D resources have been devoted to this project by your organization? 

NSERC is also planning to ask the industrial partners to provide rough estimates of likely 
economic benefits. The purpose of this is to provide a database that will allow NSERC to 
follow up potential "big winners" in a formal study of economic impacts and benefits. 

The same type of client survey is planned in principal for the Strategic Grants program, but this 
survey is on hold because of resource constraints. (In choosing between a client survey for the 
Research Partnerships program and the Strategic Grants program, NSERC choose the RP 
program because it generally involves more applied projects, while many Strategic Grants 
projects are of a longer term nature.) 

Modified Peer Reviews. A form of modified peer review is carried out for all completed 
Strategic Grants projects. The relevant panels, which are comprised of scientific and industry 
peers, review the final reports prepared by the researchers and evaluate both the scientific merit 
and the "user relevance" of the research. Another example of the use of the modified peer 
review method was in the recent evaluation of the Canadian Microelectronics Corporation. That 
evaluation included a review by experts of the importance and impacts of work that has been 
carried out by the CMC. 

Benefit-Cost Methods. This technique was used to evaluate the economic benefits of a number 

of past Strategic Grants projects that appeared to be "big winners" in an economic sense. That 
study, carried out in the late 1980s was the first partial benefit-cost analysis for a research 

program carried out in Canada, and it has since essentially become the handbook for the conduct 

of partial benefit-cost analyses. (Previous studies of the impacts of government research on 
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industry revenues had been carried out, e.g., by NRC, but not in a formal benefit-cost 

framework.) 

NSERC tracks "success stories" in their programs, partly for promotional purposes and partly 

in order to develop a database of winner projects that could potentially be used to conduct partial 

-benefit cost analyses. 

Case Studies. Case studies were the main technique used in the evaluation of the Research 

Partnerships program carried out two years ago. That evaluation was based on a large number 

of case studies of completed CRD projects (and also IRC projects). 

NSERC also prepares case studies of a number of research projects for various promotional 

documents. These include: 

• the publication Great Canadian Success Stories, which includes case study writeups 

of 12 NSERC-supported research projects. 

• the newsletter Research Profile, which includes case study writeups of several 

research projects; 

• the newsletter Impact which includes case studies of research projects supported by 

the Networks of Centres of Excellence Program. 

Other "success stories" are described in the NSERC publication Contact and in the NCE 

publication Liaison. It should be noted that the case studies described in these publications do 

not focus exclusively on socioeconomic impacts—some of them describe academic successes—but 

most of them do. 

Other Methods. The main other method that has been used to assess the impacts of past 

research projects has been the reporting by researchers of the extent to which  the results of their 

research have been used by industry and government. Questions along these lines have been 

asked in most NSERC evaluations—including the evaluations of the Operating Grants program, 

Strategic Grants program, and Networks of Centres of Excellence. 

2.2 Assessment of Potential Impacts of On-Going Projects 

As noted in section 2.1, the NCE evaluation included a survey of industrial participants in the 

networks. This survey focused primarily on the on-going research programs of the networks 

and included questions dealing with the usefulness of the network research to their own 

organizations in a variety of areas, the importance of the network's research program in 

addressing their organization's research needs, and the usefulness of the research results for 

other organizations in the participant's sector. That same evaluation included the collection of 

information on the potential usefulness of the research from program officers, network 

managers, scientific program leaders, and standing committee members. 
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Because almost all NSERC-supported research projects are three years long, there is fairly little 
monitoring of the potential impacts of on-going research. There is ex-ante assessment for many 
research projects as discussed in the next section, and ex-post assessment for some research 
projects. Given that, there is seen to be little need for assessing potential impacts during the 
progress of the research. There are some statistical data collected that could be useful in 
assessing the potential impacts of on-going projects—in particular, data on industry contributions 
to RPP projects, and data on NSERC expenditures by area of application. In addition, most of 
the program evaluations (including the evaluations of the Operating Grants, Strategic Grants and 
NCE programs) have reported the opinions of researchers regarding the potential use of the 
results of their on-going research by industry and government. 

2.3 Assessments of Potential Impacts of Possible Future Projects 

In the Strategic Grants program the panels assess the potential user-relevance of the research at 
the time proposals are being reviewed. This is a type of modified peer review exercise. The 
same sort of thing happens in the CRD program. Reviewers are asked about the industrial 

relevance of the research, and the Standing Committee for this program also looks at this. This 

includes a discussion of the potential for Canadian companies capturing the benefits of the 

research where appropriate. (For the more developmental projects the program actually requires 
a market study, but only about 5% of the projects fall into this category.) The CRD assessment 
process also sometimes includes an analysis of the partner company's ability to commercialize 
the results. 

The review of potential Collaborative Special Projects includes both a technical review of the 

science and an analysis of the impacts of the project. Some of the latter deals with scientific 
impacts, but it also addresses socioeconomic impacts to some extent. A prospective look at 
future research directions for the research done at the Canadian Microelectronics Corporation 
was also included in the evaluation of the CMC. 

3.0 Sufficiency of Available Information 

This question was not explicitly raised in the meeting. Generally speaking, NSERC has been 

a heavy user of their program evaluation studies, both for defending their programs and for 

planning purposes. For example, the second five year plan relies heavily on program evaluation 

studies. 

In 1992 NSERC carried out an exercise to identify additional performance indicators for their 
programs, and many of these indicators deal with impacts. As a result of this, some impact 

information is now being collected (or will soon be collected) outside of program evaluation 
studies. One example is the follow-ups of industry participants in the Research Partnerships 

program. One could infer from this that NSERC feels they would find it useful to have even 

more information on the impacts of their programs. 
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4.0 Interest and Capability 

NSERC has been active since the early 1980s (and possibly before) in assessing the impacts of 
the research it fimds—primarily through program evaluation studies, but also through the normal 
operation of its programs (e.g., the panel reviews of grant applications), and more recently 
through adopting a supplementary system to obtain information on program impacts on an on-
going basis. The level of interest in impact assessment is fairly high throughout the 
organization—i.e., not just in the evaluation and policy and planning groups, but also among the 
program managers. 

Because of its heavy involvement in this area over a considerable period of time, there is a fairly 
high level of sophistication in impact assessment methodologies within NSERC. On the other 
hand, there are virtually no internal resources for carrying out impact assessments, other than 
the publication of success stories as part of various promotional brochures). Therefore, the 
actual conduct of impact assessments is generally contracted out (other than the conduct of ex-
ante assessments by "free volunteer labour" as part of the panel review process for grant 

applications). A number of people within NSERC are highly capable of managing such 

contracts, including active participation in the conduct of the work. 

5.0 Assessment of Other Impacts 

The two main other impacts in which NSERC carries out some assessment work are: 

• the impact of NSERC programs on the development and maintenance of university 
research capability in science and engineering; 

• the impact of NSERC programs on the training of highly qualified personnel. 

The first of these was the subject of extensive discussion during last year's exercise to identify 
information that should be collected on an on-going basis. It was concluded that NSERC should 
make some attempt to obtain a measure of university research capability, but it was also 
concluded that the impact of NSERC on university research capability could not be measured. 
It was recommended that an international survey be carried out periodically to obtain information 

on the quality of the research carried out in different disciplines, and that this quality data be 

used as a proxy for research capability. This is currently being planned. 

NSERC supports the training of highly qualified personnel in two ways: 

• directly through scholarship and fellowship programs; 

• indirectly through research grants, a portion of which goes toward the training of 

graduate students and postdoctoral fellows. 
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The scholarships and fellowships programs have been the subject of a recently completed major 
evaluation. (These programs were also evaluated eight years ago.) The evaluation was based 
on case studies, where the cases were university departments— i. e. , the impacts of all scholarship 
and fellowship programs within a given university depai tinent were explored in each case study. 
The specific questions dealt with the impacts of these programs on the quality of the training 
received, the time to complete degrees, the ultimate choice of career, and so on. (The previous 
evaluation was based on a survey methodology which involved follow-up surveys of past award 
recipients for all categories of scholarships and fellowships.) 

Other information that has been collected regarding the impacts of the direct programs includes: 

• a periodic survey of holders of the Undergraduate Student Research Awards; 

• an annual survey of holders of Industrial Research Fellowships at the time they 

terminate their awards. 

NSERC is currently investigating the feasibility of a tracking survey of past scholarship and 
fellowship holders. (Another alternative under consideration is an exit survey of past scholarship 

holders, which would require less resources but which NSERC feels would not provide as useful 
information.) 

For the indirect support NSERC maintains data on the amount of money from the various grant 
programs used to support graduate students and postdoctoral fellows. Information on the quality 
of the training has been obtained in the program evaluations of the various granting 
programs—e.g. , the Operating Grants program, the Strategic Grants program, and the Networks 

of Centres of Excellence program. 
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Practices of Enviromnent Canada 

1.0 Introduction 

The pmpose of these notes is to summarize the information obtained on the impact assessment 
practices of Environment Canada and the needs of Environment Canada for impact assessment 
information. This information was obtained by means of the following: 

• A review of the document A Compendium of R&D in Environment Canada. 

• The review of a number of program evaluation studies for programs with R&D 
components. 

• A meeting with Environment Canada officials on March 10, 1993. 

Environment Canada carries out the full range of research from basic/strategic to development 
and research for three of the four purposes discussed in the report: 

• Category 1 - R&D infrastructure: for example, development of technologies for air 
pollution measurement (which are technologies for carrying out further research), 
development of standards for measurement methods. 

• Category 2 - Policy/regulations development: for example, research to determine 
emission control standards to resolve smog problems; research to develop regulations 
for industrial discharges; research to identify the adequacy of current air pollution 
control regulations. 

Category 3 - Support for policy attainment: extensive research in support of 
environmental policies, such as work on the impact of pollutants on water resources 
(aimed at the Green Plan policy of enhancing the quality of water resources), work 
on methods for water pollution control. 

Technically speaking, the Department does no Category 4 research as we have defined it 
(research to produce results which are intended to be used by industry for the development of 
new products or processes). However, the following should be noted: 

• There is some work on the development of equipment (e.g., monitoring equipment, 
wastewater treatment equipment) which ultimately ends up being manufactured by the 

• private sector. 

There is also extensive research such as weather research, which is carried out in 

support of Canadian economic development, eren though the economic development 
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does not come about through the usual technology transfer route. (In our typology 
of research purposes this would fall into Category 3.) 

It was noted in the meeting that much DOE research had multiple objectives—e.g., the same 
research can be carried out to provide information for policy development and for policy 
attainment. 

The group emphasized that the vast majority of DOE research is oriented towards Category 2 
and Category 3 purposes—i.e., toward the "public good": 

2.0 Impact Assessment Methods Currently Used or Planned 

2.1 Assessments of Impacts of Work Carried Out In The Past 

Client Surveys. Client surveys have been used in two DOE R&D program evaluations: 

• The evaluation of the Climate Services and Research Program (CSRP), although the 
survey was restricted to what are called "development projects". The survey dealt 
with the usefulness of the information being produced, among other things. 

• The evaluation of Air Quality Services and Atmospheric Research, although it should 
be noted that this survey dealt with air quality information and research combined. 
The survey included some of the usual client survey questions—e.g., client 
satisfaction, importance to their organization—but less detail then usual on 
socioeconomic impacts. 

Client surveys were also used in the PERD evaluation. 

Modified Peer Reviews. A modified peer review (the simplest form—i.e., single reviewers) was 
used in the CSRP evaluation. The peer reviewers were asked to comment on both the quality 
of the research and the potential usefulness of the research results. A peer review was also used 
in the evaluation of Air Quality Services and Atmospheric Research, but this dealt primarily with 
scientific quality. (It did also deal a bit with the importance of the research). 

The group of DOE officials noted that since a lot of DOE research is not directly aimed at 

specific policies (either policy development or policy attainment), modified peer reviews are not 

really applicable to much of the Department's research. For example, there is quite a bit of 
work that deals with the basic understanding of the environment. They also noted, however, 
that there has been a shift in the Department in recent years away from this type of research and 

toward more "applied research", so the percentage of the total research program which could 

be subjected to modified peer reviews has been increasing. 

Benefit -Cost Methods. To the best of our knowledge (and this was confirmed in the 

departmental session) there has been no use of benefit-cost methods to assess the impacts of the 

Department's R&D. 
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Case Studies. The PERD evaluation included some case studies of DOE R&D Projects. It is 
also possible that the CEPA evaluation (currently being planned) will include some case studies 
dealing with the role of research in the development of regulations. 

It was also pointed out in the group meeting that a fairly large number of case study type 
writeups had been prepared for promotional and informational pmposes. For exainple, the 
brochure for the DRECT program has a mini case study writeup on each DRECT project, and 
there are probably additional departmental publications which include case study type writeups. 

2.2 Assessments of Potential Impacts of On-going Projects 

As far as we could determine (and this was confirmed in the group session) there are no 
formalized or standardized methods used in the Department for these kinds of assessments. The 
Department's PERD projects are subjected to annual reviews of their relevance and potential 
impacts as part of the PERD committee process, but this same sort of procedure does not seem 
to be applied to the Department's other R&D projects. 

2.3 	Assessments of the Potential Impacts of Possible Future Projects/Project Areas 

As with the assessments of impacts of on-going projects, it appears that there is no formalized 
or standardized method for assessing the potential impacts of possible future projects or project 
areas. It was noted in the group session that modified peer review type exercises are sometimes 
used by advisory panels in providing their input regarding priority future research areas. 

3.0 Sufficiency of Available Information 

There was no clear consensus in the workshop regarding whether the available information on 
impacts and potential impacts of their R&D activities is sufficient for their purposes. Some 
people thought that the available information is sufficient, while others thought it would be 
useful to have more information on the uses of past research and the intended uses of on-going 
and planned research. 
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4.0 Interest and Capability 

There is some degree of interest within this department in assessing the socioeconomic impacts 
of its R&D activities. However, the full extent could not be determined within the limited scope 
of this study. The department is active in socioeconomic impact assessment in other (non-R&D) 
areas—for example, the estimation of the economic spin-offs of its parks (which it considers as 
living laboratories), the assessment of socioeconomic impacts of regulations by Conservation and 
Protection, and the study of the economic consequences_ of global warming by AES. These 
methods have not yet been applied to its R&D activities specifically on a large scale. 

There was some interest in documenting the uses of R&D that has been carried out in the past 
and the intended uses for planned and on-going R&D. In the discussion of the CSIRO 

methodology, there appeared to be some interest in beginning to more formally assess the 
relation of R&D to the Department's priorities and policies—i.e., as in CSIRO, the extent to 
which R&D is really needed to develop or implement high priority policies. There was a 
discussion of the way in which at CSIRO these assessments are made by the senior research 
directors working together, and the fact that the same thing seemed to be happening in some 
Canadian government departments (e.g., DOC); and there seemed to be some interest in a 
planning process involving all the lab directors working together which would include the 
consideration of the potential impacts of the R&D under consideration. 

With regard to capability to carry out impact assessment, the Department would require some 
outside assistance, but there is expertise within the Department that could assist the R&D 
groups—for example, by giving workshops on methodologies or by assisting in managing 
consultants. For example, Parks has carried out numerous client surveys and has also carried 
out or commissioned a number of rigorous economic impact and benefit-cost studies. There is 
also some economics expertise within the Regulatory ,  and Economic Affairs Division. 
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Practices of the National Research Council 

1.0 Introduction 

The purpose of these notes is to summarize the information obtained on impact assessment 
methods used by NRC and on impact information needed by NRC. This information was 
obtained through the following activities: 

• The review of a number of NRC program evaluation and strategic planning reports, 
as well as other NRC documents (e.g., the description of the Portfolio Analysis 
activity of the Institute for Environmental Chemistry). 

• A workshop with senior NRC research managers and other NRC officials held on 
February 24, 1993. 

NRC carries out the full range of research from basic/strategic through development. The 
agency also carries out work for each of the four purposes described in the report: 

• Category 1 - R&D infrastructure: An example would be work on the development 
of next generation measurement equipment which is subsequently used in research 
and testing. 

• Category 2 - Policy/regulations development: An example would be the research 
done by the Construction Institute to provide information which is needed for the 
development of building codes and standards 

• Category 3 - Support for policy attainment: Much of the collaborative work NRC 
performs with OGDs is of this type. A specific example would be the collaborative 
work with EMR on energy efficiency—e.g., work on the development of an oil 
furnace nozzle—or the collaborative work with DOC on improved communications 
systems 

• Category 4 - Industrial innovation: Most collaborative projects with industry fit this 
category. A specific example would be the Athana loudspeaker project which 
involves the development of potential products that would be transferred to private 
industry. 
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2.0 Impact Assessment methods Currently Used or Planned 

2.1 Assessments of Impacts of Work Carried Out in the Past 

Client Surveys. Client surveys have been carried out as a part of almost all NRC program 
evaluations. In all cases the clients surveyed are what might be called "direct clients"—i.e., 
people who are heavily involved in working with NRC, either in research collaboration or in the 
fairly intensive exchange of information. Less direct clients—the general category of primary 
intended users of the research results (called "beneficiaries" by some departments)—have 
generally not been included in these surveys. (They have been reached by other means.) 

The evaluation of the Division of Biological Sciences included a client survey which involved 
satisfaction ratings, the identification of impacts by clients, the rating of the importance of DBS 
to the client organization, data on projects involving technology transfer, and some data on 

impacts on sales. The client survey that was carried out in the IRAP evaluation included 
satisfaction ratings, information on the impact on firms (by specific listed type of impact), 
ratings of IRAP's importance, and the impact of IRAP on the firm's R&D staff. A client survey 
was also carried out as part of the recent evaluation of the Engineering Sector, but this did not 
focus on impacts of past activities as much as the other two surveys. 

In the workshop it was pointed out that the recent NRC client surveys do not just ask about 
research that has been carried out in the past, but also ask some ex-ante questions—e.g., 
questions intended to provide information on client needs and ways in which the impacts of the 
R&D can be increased. (Note that this is also true of some of the client surveys being carried 
out by other departments—e.g., the current CEF client survey of Agriculture Canada.) 

Modified Peer Reviews. The NRC review, process involves peer reviews carried out in parallel 
with program evaluations, the results of which are brought together at the end of the review 
exercise. A variant of the modified peer review technique is, therefore, part of all NRC 
reviews. In the workshop it was noted that even the peer review component of the review 
exercises has included more industrial panel members in recent years, and, as a result, even 
when looked at on its own, has tended to resemble more of a modified peer review process than 
a traditional peer review process. 

Benefit -Cost Methods. Economic methods (although not formal benefit cost) were used in the 
mid-80s, but generally have not been used by NRC recently for assessing economic and social 
impacts, except on an occasional basis. For example, a small pilot benefit-cost study was 
carried out as part of the evaluation of the Atlantic Research Laboratory, and some work was 
done on economic modelling as part of the recent evaluation of the Engineering Sector. 

Case Studies. Case Studies were used in the evaluations of the Division of Biological Sciences 
and the Biotechnology Program. The case studies in the later evaluation are quite detailed and 
include examples of technology transfer and the identification of improved products and 
processes resulting frorn the collaboration with NRC. They also include examples of broader 
socioeconomic benefits (i.e., benefits beyond the specific company). 
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In the workshop it was noted that case studies have also been done outside of program 
evaluations for strategic planning purposes. The identification and documentation of high impact 
projects have provided useful information for identifying future projects and project areas. 

Other Methods. In the workshop it was noted that the various advisory committees have a fairly 
formalized role in impact assessment at NRC. They advise on socioeconomic impacts at all 
stages—the impacts of work carried out in the past, the potential impacts of on-going projects, 
and the potential impacts of possible future project areas. 

One other point was made very strongly at the workshop. (This also emerged from the review 
of the documentation). At NRC the assessments of impacts of work carried out in the past have 
not just been used to defend programs, but have been actively used in the planning process—i.e. , 
NRC has made a conscious effort to learn from what has worked and what hasn't worked in the 
past and incorporate these considerations in their future planning. This is seen most clearly in 
the recent strategic planning exercises for the Biotechnology Program and the Engineering 
Sector. At the workshop one attendee even objected to the use of the term "ex-post" because 
"it sounds like historical and dead", which • he said was not at all the case at NRC. 

2.2 Assessments of Potential Impacts of On-going Projects 

Performance  Indicator Systems. The Portfolio Analysis system recently developed by NRC's 
Institute for Enviromnental Chemistry is an example of a performance indicator system for on-
going projects. This system involves the review of all projects and the scoring of projects on 
each of four criteria (each of which is broken down further into individual sub-factors which are 
scored): 

• strength of IEC capability; 
• strength of methodology/approach; 
• potential "worth" of successful project; and 
• marketplace "success factors" 

One of the sub-factors included in the t.hird criterion deals with potential social 
impacts—specifically, importance in meeting national program objectives (such as enviromnental 
enhancement). All of the sub-factors under the fourth criterion deal with potential economic 
impacts: • 

• potential for collaborative arrangements with clients/recipients; 
• likelihood of significant [commercial] breakthrough; 
• quality of collaborators/recipients (appropriateness, commitment, track record). 

Note that the last sub-factor explicitly incorporates the consideration of the "receptor capacity" 
of the primary intended users of the research results. 
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IEC officials have now carried out two iterations of this system—i.e., two review processes and 
scorings of current projects. Their principal aim has been to develop a database that will help 
them to better understand their projects and the potential impacts of these projects. It is intended 
that this will be an on-going exercise. 

Other Methods. As well as the IEC Portfolio Analysis example, the Engineering Sector is 
developing a capability to monitor projects for many parameters, including planned and potential 
impacts. One performance measure that is used on a fairly widespread basis is the existence of 
industrial partners, or at least the potential for industrial Partners. The emphasis on industrial 
partners has resulted from the requirement for increased collaboration, cost sharing, and revenue 
generation. It was noted in the workshop that collaborative projects with industry often have 
a steering committee, and this committee carries out regular qualitative assessments of the 
potential impacts of these projects. 

2.3 Assessments of Potential Impacts of Possible Future Projects/Project Areas 

No examples of these types of assessments were identified in the document review (not 
surprisingly since most of the documents were program evaluation studies), although the 
strategic assessments of Biotechnology and the Engineering Sector both included some analysis 
of factors relating to potential future impacts—both R&D performance factors (e.g., the core 
competencies in the Engineering Sector) and the market for the R&D (e.g., the identification of 
the most important industrial sectors for biotechnology R&D such agri-food). 

In the workshop participants at first said that they didn't do much in the way of impact 
assessments for possible future projects and project areas. However, when the CSIRO system 
was discussed, attendees agreed that their institutes do carry out this kind of 
assessment—including the assessment of the "attractiveness factors"—as part of their normal • 

 business planning. The problem is that the assessments are sometimes not very rigorous, and 
they are rarely documented formally. 

3.0 Sufficiency of Available Information 

This subject was not discussed in detail, but some general conclusions can be drawn from the 
workshop. First, it would appear that NRC has sufficiently good information available on the 
impacts of past *projects for use in defending programs. The only possible gap is the lack of 
much quantitative information on economic impacts. 

There does appear to be a shortage of information, however, on the potential impacts of on-
going and possible future projects/project areas. Both the Engineering strategic assessment and 
the strategic assessment of the Biotechnology Program call for choosing R&D projects so as to 
make the maximum possible contribution to Canadian industrial competitiveness. This implies 
the need for ex-ante assessments of potential impacts (including analysis of the market for the 
R&D results). Although this is done to some extent informally at the present time (see section 
2.3), the workshop participants felt there was a need to formalize and standardize the methods 
used. In particular when representatives of the Engineering Sector and the Biotechnology 
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programs were asked if they felt a need for better methods to predict potential impacts so that 
they could satisfy the recommendations of these strategic assessments, they agreed that there is 
such a need. They also noted that economic analyses of potential impacts of on-going and future 
projects are being requested by the various advisory committees on an increasingly frequent 
basis. 

This workshop included a very interesting discussion on the appropriate level (project, project 
area, or program) for impact assessment. It was agreed that the appropriate level probably 
varies with the time frame of the assessment (ex-post, on-going, or ex-ante). In particular, it 
was felt that for ex-post assessments one can look at individual projects and document their 
impacts in some detail, but for ex-ante assessments it is more appropriate to look at program 
areas because of the uncertainties involved. When looking in the future, individual projects are 
too small a piece of the overall picture. (Note that essentially this same conclusion was reached 
at the CANMET workshop). 

4.0 Interest and Capability 

There is clearly a very high level of interest within NRC in impact assessment. The Vice 
President for Science made this clear in his opening remarks, and it was clear from the 
participation of the workshop attendees. The Program Evaluation Branch has probably had a 
role in stimulating this high level of interest, but the influence of the President is also a major 
factor. 

There were some opinions expressed in the workshop that additional expertise and resources 
would be required to carry out some of the kinds of impact assessments that were discussed—for 
example, the system plarmed by the PERD program for completed projects (see the 
CANMET/GSC notes). The Director of the Program Evaluation Branch stated that NRC does 
not have the resources to do these kinds of extensive impact assessments. In addition, the 
individual institute officials made it very clear that they don't have the expertise to do the 
industrial/economic analysis that is required for credible assessments of either past or potential 
future economic impacts. On the other hand, they indicated that they didn't want impact 
assessment done  on  them" by outsiders. As a final point it was noted that the requirement for 
increased collaboration and cost sharing—and generally for the R&D to be more applied—should 
make the assessment of economic impacts more feasible in the future than it has been in the past, 
when there was a higher proportion of more fundamental research. 
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